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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nke 06a30BOr0 ypoBHS Ha ypOBHE CpeqHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
obpazoBaTenbHON mporpaMMmel, npezacraBieHHbx B PI'OC COO, a takxke ¢ yuéToM paboueit
MpOrpaMMbl BOCIUTAaHUS M KOHILENLMU NpenoAaBaHus ydyeOHoro mnpeamera «dDusuka» B
oOpa3zoBaTeNnbHBIX ~ OpraHu3anusx Poccuiickoit ~ @Denepanuu, peanu3ylomUX OCHOBHBIC
o0Opa3oBaTesbHbIE IPOTrPAMMBI.

Conepxanue mnporpaMmbl 1Mo (u3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOUM kapTuHbI Mupa oOyuatomuxcs 10—11 kmaccoB npu oOyueHuu ux pusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOT O oaxo/a. [Iporpamma no ¢pu3uke COOTBETCTBYET
tpeboBanusiM OI'OC COO K TUIaHUPYEMBIM JIMYHOCTHBIM, MPEJIMETHBIM U METanpeaIMeTHBIM
pesyabTataM OOy4YeHMs, a TaKKe YUYUTHIBACT HEOOXOAMMOCTb peau3allid MEXIPEIMETHBIX
CBsA3eM (PU3MKM C €CTEeCTBEHHO-HAY4YHBIMU YyueOHBIMU MpenMeramMu. B Heil ompenenstorcs
OCHOBHBIE IEJI M3Y4YEeHHUs (PU3MKU HA YPOBHE CPEIHEro oO0Iero odpa3oBaHus, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHHUS Kypca (QHU3UKU: JIMYHOCTHBIE, MeETamnpeIMeTHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no pusuKe BKIIOYAET:

e [UIAaHUpPyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IIpEeIMETHBIE PE3YJILTAThI IO rojiaM 00yUEeHUs;

e cojnepxkaHue yueOHOro npeaMera « Du3nKay 1mo rojgaM 00ydeHHsI.

du3nka Kak Hayka o HauboJiee O0IMX 3aKOHAX MPUPO/IBI, BBICTYIIAs B Ka4eCTBE Y4eOHOTrO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIQJ] B CUCTEMY 3HaHHM 00 OKpy»KarolleM MHpeE.
IIkonbHBIA Kypc QHU3UKH — CHCTEMOOOPA3yIOUIMHA JJIi €CTECTBEHHO-HAy4YHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBJICHUH, N3y4aeMbIX
XuMuel, ouonorueit, ¢uznyeckoir reorpadueil u actpoHomueil. Mcmnonp3oBaHHE W aKTUBHOE
MpUMEHEHHE (U3NYECKUX 3HAHUN OmpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJNyYeHHUs HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOMCTBAMU U JIpyrux. M3yuenue Gpu3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yyaromuxcs, B GopMupoBaHre yMeHUN
MIPUMEHSTh Hay4HbII METO/1 MO3HAHUS TPU BHIMOJIHEHUH UMHU YUEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca (u3MKH ISl YPOBHS CpeiHero o0Iiero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €M0 MOCTPOCHHUS.

Hoes yenrocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCeX pas3AesioB (M3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBeTcTBUM € HeMl MaTtepuan Kypca Gu3nku oObeAMHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisercs (OpMHpOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnpeanoyaraeT UCIOIb30BaHHE TYMaHUTapHOTO
noTeHuuana (U3n4ecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npezamnonaraetT 3HaKOMCTBO € HIMPOKUM
KpPYTrOM TEXHHUUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyerTcs MOCPEICTBOM BBEIEHHUS IIEMEHTOB COJAEpIKaHMUS,
MOCBALIEHHBIX JKOJIOTMYECKHM MpoOjeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU M TEXHOJIOTUH, a TaKk)Ke 00CYKIeHHs MpoOIeM palliOHATILHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepXHEBBIMHU 2JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpeIHEero oouiero odpazoBaHUs
ABISAIOTCS (pu3uueckue Teopuu ((opMHpOBaHHE MPEACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢uznyeckoil Teopuu, poid (PYHIAMEHTAJIbHBIX 3aKOHOB M MPHUHIMUIIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, JJIS ONUCAHHUS €CTECTBEHHO-
HayYHBIX SIBJICHUH U TIPOIIECCOB).
CucTeMHO-JeSITeIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peau3yeTcs MPeke BCEro 3a CuéT
OpTaHU3aIH YKCIIEPUMEHTAFHON JesTeIbHOCTH oOydJatronuxcs. J{ust 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO UCHOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
a00paTOPHBIX pabOT, KOTOpPhIE B TporpamMme Mo (usnke oOBEeIUHEHBI B OONIUN CIHUCOK
YUCHHUYECKUX MPAKTUUYECKUX paboT. BrlieneHrne B yka3aHHOM IepeyHe J1adopaTOpHBIX padoT,
MPOBOJUMBIX ISl KOHTPOJSI M OILEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OO0pa3oBaTEIHLHOTO
npoliecca UCXO0/s U3 0COOEHHOCTEH TUIaHMPOBAaHUS U OCHaleHUs kabuHera (usuku. Ilpu sTom
obecrieunBaeTcsl OBJIZCHUE OOYUYAIONIMMHUCS YMEHHUSMHU TPOBOJUTH KOCBEHHBIE H3MEPCHUS,
UCCIICZIOBAaHMST 3aBUCUMOCTEH (U3UUECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB 10 IpPOBEpPKE
MIPEUIOKEHHBIX THITOTE3.
Bosbiioe BHUMaHuE yJensieTcs peleHHI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. [Ipu aTom
IUTsL pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISTIOTCS 3a]1a4H C SIBHO 33JJaHHON (PU3WYIECKON MOJIENBIO,
MO3BOJISAIOIINE MPUMEHATh HM3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/enoB. [l KadecTBEHHBIX 3a[ad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHMsg Ha OOBSCHEHHE TMPOTEKaHWs (U3NYECKUX SBJICHUM U IPOILECCOB B
OKpY’KaloIIeH XKu3HH, TpeOyromue BbIOOpa (PU3MUYecKOW MONIENTH IJisi CUTYallMH TPaKTUKO-
OPHEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu PI'OC COO Kk MaTepuaIbHO-TEXHUYECKOMY
obecrieyeHno yueOHOro mporecca 0a30BBIH YpOBEHb Kypca (U3UKHM Ha YPOBHE CpEIHEro
o0miero oOpa3oBaHMs JOJDKEH M3y4aTbCs B YCIOBUSX MPEIMETHOTO KaOwHeTa (QM3WKHA WIN B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAyyHOro IuKia. B kaOunere
¢bu3uKu  JOMKHO OBITH HeoOXxoammoe jgabopaTopHOE OOOpPYJAOBAaHHWE JUIsI  BBITOTHEHUS
yKa3aHHBIX B IpOrpaMMe Mo (U3UKe YUYCHHYECKHX MPAKTHUECKUX padoT U JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpalmoHHOe 000py/oBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHMAJIBHON JOCTATOYHOCTH M 00ECTICUMBACT TMOCTAHOBKY TEPEUMCIICHHBIX B MPOrpamMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMN s MCCIEJOBAHUS HU3y4aeMbIX SIBJICHUH U IPOIIECCOB,
AMITUPUYECKUX U PYHIAMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUH.
JlaGopaTopHoe 00OpyJOBaHUE IJIsi YUYEHHMUECKUX MPAKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOOecreumBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcsa. Temaruuyeckue KOMIUIEKTHI JabOpaTOPHOTO OOOPYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMITJICKCHOM HCIIOJIb30BaHUM AaHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.
OCHOBHBIMHU IIEJIIMU U3Y4Y€HUS (PU3UKHU B 00I1eM 00pa30BaHUU SBISIOTCS:
e (QopmHupoBaHHE HHTEpeca M CTpPEMIICHUS OOYy4alolUMXCsi K Hay4YHOMY HW3YYECHHIO
MPUPOIBI, Pa3BUTHE WX WHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEICTABICHUA O HAyYHOM MeETOJe TIO3HaHUS U (HOPMHUPOBAHHE
HCCIIEI0BATENILCKOTO OTHOIECHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK Pe3yiibTaTa W3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHHS C UCIOIb30BaHUEM (PU3MUYECKUX 3HAHUH U
HAYYHBIX JJOKa3aTeIbCTB;

e (QopmHupoBaHUE TPEACTABICHUN O poiu (PU3MKHU I Pa3BUTUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JlocTukeHne 3TUX Iienell oOecreyrBaeTcsl pelieHHeM CIeAYIOIUX 3a7ad B Ipoliecce
M3YYCHHS Kypca (PU3UKH HA YPOBHE CPETHEr0 00IIeT0 00pa30BaHHUS:



e [puoOpeTeHue CUCTeMBbl 3HaHUH 00 OO0MMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKy U JIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHH TNPUMEHATH TEOPETHUYECKUE 3HAHHUS I OOBSCHEHUS
¢bu3nyecKux SBICHUW B TPUPOJE U JJIs TNPUHATHS NPAKTHUYECKUX pEUIeHUH B
[IOBCEIHEBHOM KU3HH;

® OCBOGHHE CIIOCOOOB pEHICHWS pa3IM4YHBIX 3a7ad C SIBHO 3aJaHHOW (u3mueckon
MOJIENIBIO, 3aJad, HOJpPa3yMeBaIOIIMX CaMOCTOSTENbHOE cO3JaHue (huznueckon
MOJEIIH, aJIeKBaTHOM YCJIIOBHAM 3a/1a4U;

e [oHUMaHHe (U3NYECKUX OCHOB W MPHUHIMIIOB JIEHCTBUS TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BIIMAHKS Ha OKPYXKAIOLLYIO CPENY;

® OBJAJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IMPOBEIEHUS (PU3NUECKUX
HKCHEpUMEHTOB, aHaJIW3a M  UHTepHpeTanuu  UHPOpPMALUHU,  ONpeAeTeHUs
JIOCTOBEPHOCTH TIOJIy4EHHOI'O pe3ysbTaTa;

® CO3/IaHUE YCJIOBHUH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECCKON
NEATEIbHOCTH.

CBS3b C PABOUYEN ITPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanuzanus BocnutarenbHoro noreHnuaiza ypokos ®U3MKU (ypouHoii nesTeabHOCTH,
ayIUTOPHBIX 3aHATHM B paMKax MaKCHUMaJbHO JOMYCTUMOW Yy4yeOHOW  Harpysku)
IIpelyCMaTpUBAET:

- MakCUMaJbHOE HCIIOJIb30BAaHNE BOCIUTATENBHBIX BO3MOKHOCTEH COJEPKaHUS YPOKOB
s HGOpMUPOBAHUS Yy OOYYAIOUIMXCS POCCUMCKUX TPAJAULMOHHBIX TYXOBHO-HPABCTBEHHBIX M
COLIMOKYJIBTYPHBIX ~ IIEHHOCTEH, POCCHHWCKOrO HWCTOPHYECKOIO0 CO3HAaHUS Ha  OCHOBE
HCTOPUYECKOTO MPOCBEIIEHUs; MOJA00p COOTBETCTBYIOIIETO COJIEPKaHUS YPOKOB, 3a/laHUil,
BCIIOMOTaTeNIbHbIX MaTepUajoB, MPOOIEMHBIX CUTYalUl 1Ji 00Cy K IEHUH;

- BKJIFOUEHHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHHUSA, UX
Y4ET B ONPEJEICHUN BOCIIUTATENBHBIX 33]1a4 YPOKOB, 3aHATHI;

- BBIOOP METOJOB, METOMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHUTATEIbHOE BO3/CHCTBUE
Ha JMYHOCTh B COOTBETCTBMM C BOCHUTATEJIBHBIM HJICAJIOM, LIEJIBI0 M 3aJlayaMU BOCIIUTaHUS,
LIEJIEBBIMU OPUEHTHPAMHU PE3yJIbTaTOB BOCIMTAHUSA; PEATU3ALUI0 IPUOPUTETA BOCIHUTAHUSA B
y4eOHOU JeATETHHOCTH,

- IPUBJICYEHUE BHUMAHUS 00YYaIOLINXCS K IICHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax
MPEeIMETOB, SIBICHUI W COOBITUH, WHULMUPOBAHHWE OOCYXKICHHM, BBICKa3bIBaHUII CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3Y4YaeMbIM COOBITUSIM, SBICHHSM,
JIULAaM;

- TpUMEHEHHE MHTEPAKTUBHBIX (opM yueOHOM paboOThl — HHTEIJICKTYaIbHBIX,
CTUMYJIMPYIOIIUX TIO3HABATEIbHYI0 MOTHBALMIO, WIPOBBIX METOJMWK, JHUCKYCCHM, IarOIINX
BO3MOYKHOCTh IMPHOOPECTH OIBIT BEAECHUS KOHCTPYKTHBHOIO [Haliora; TPYHIOBOH paboTHI,
KOTOpasi y4MT CTPOUTH OTHOIIEHHS M JeMCTBOBaTh B KOMaHZE, CIOCOOCTBYET pPa3BUTHUIO
KPUTHYECKOI'O MBIIUICHHUS,

- moOyXaeHHe 00ydJarouuxcsi COoOJMI0IaTh HOPMBI TIOBEJEHUS, MpaBUiia OOIICHHS CO
CBEpCTHUKAMM M TE€Jarori4ecKUMu pabOTHHKAMH, COOTBETCTBYIOIIME YKJATYy IIKOJIBI,
YCTaHOBJICHUE M TIOJJICPKKY TOOpOKeIaTeTbHON aTMOC(EpHI;

- OpraHM3alMI0 HACTaBHUYECTBA MOTHBHMPOBAHHBIX M APYAUPOBAHHBIX OOYUaAIOMIMXCS
HaJ HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE€ C OCOOBIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTSAMH, JAIOIIEr0 OOYyYaloUIMMCS COLMANBHO 3HAYMMBIM OMNBIT COTPYIHHYECTBA WU
B3aMMHOM ITOMOIIIH;

- VHULOUUPOBAHHWE W TOJJIEPIKKY HCCIEI0BATEIbCKONW MEATEIBHOCTH OO0yYaroluxcs,
IUTAHUPOBAHUE U BBHIMOJIHEHHE WHAUBUAYAIbHBIX W TPYMIOBBIX MPOEKTOB BOCHHUTATEIHHON
HaIpPaBJIEHHOCTH.



PesynbTaThl eauHCTBAa Y4eOHOM M BOCTIMTATENBHON JCSITENILHOCTH OTPaXKEHBI B pasjieie
paboueii mporpaMmMbl «JIMIHOCTHBIE PE3yNbTaThl U3ydeHHs yueOHoro npeamera «PU3UKA» na
YPOBHE CpeHEro 00IIero 00pa3oBaHMs».

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B coorBercTBUM ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbLHBIM CTaHAAPTOM
cpenHero oouiero oopasoBanus yueOHbIl npeaMeT « Pu3nka» BXOAUT B MPEAMETHYIO 00IacTb
«EcTecTBeHHO-Hay4YHbIE PEMETHD U SBISACTCS 005S3aTEIbHBIM ISl U3YUYCHUS.

Cpoxk ocBoenus paboueit mporpammsr: 10-11 kmaccer, 2 roga

KonuyectBo uyacoB B yueOHOM 1uiaHe Ha u3ydeHue npeamera (10-11 kmacc — 33-34
yeOHBIC HEJIEITH)

Knacc KonmuectBo yacoB B Henemto | KoandecTBo 94acoB B TOJ
10 xnacc 2 68
11 kmacc 2 66
Bcero 134




COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paspea 1. @u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usnka — Hayka o npupoje. HayuHele MeToasl mo3HaHUs OKpy»Karomero mupa. Pomnp
HKCHEPUMEHTA ¥ TEOPHUH B IIPOIecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pusnueckux siBjaeHU U npoueccoB. Hayunsle runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponp m mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHON HayudyHONl KapTUHBI MUpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOIEH.
Jlemoncmpayuu
AHanoroBsle 1 HU(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBHKeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTro JBMKEeHMs. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, cKOpocTh (CpeAHsisi CKOpPOCTb, MTHOBEHHass CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOYKH, UX MPOEKIIMH HAa OCH CHCTEMBbI KoopAuHAT. CloKeHHe NepeMEIeHU 1
CJIOJKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKEHUE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MaTepUaIbHOU TOYKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHoe ABMKEHHE. JIBH)KEHHME MaTEepUaJbHOM TOUYKM IO OKPY)KHOCTH C
IIOCTOSIHHOW IO MOJYJIF0O CKOPOCTBIO. YTJOBasi CKOPOCTb, JIMHEWHas CKOpocThb. Ilepumon mu
yacroTta obparnieHus. LleHTpocTpemMuTebHOE YCKOPEHHE.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIHJIOMETp, JBUKEHUE
CHaps0B, LICIIHbIE U PEMEHHBIE IIEpEJadH.

Jlemoncmpayuu

Mopens cucteMbl 0OTCUETa, UILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHUS.

[Ipeo6pa3oBanue ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habumroienue nBrxeHus Tenna, OpoleHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUsI.

Hamnpasnenue ckopocTH Npy ABMKEHUU N0 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOILIGHMS ~ MEXKAYy — IYTAMHM,  I[PONMACHHBIMM  TEIOM 34
MIOCJIEIOBATEIbHBIE PpPaBHBIE IPOMEXKYTKHM BPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4vaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHN MApUKa B BI3KOU KUJIKOCTH.

W3yuenue IBUKEHUS Teja, OpPOLICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Tpuauun otHocurenbHOCTH ['anmmiies. Ilepoiii 3akoH HproToHa. MHEpIIManbHbIe CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHnmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa nmms
MarepuanbHOU TOUYKU. TpeTnii 3akoH HpI0TOHA 1711 MaTEepHAIBHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

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



Tpenue. Bunel Tpenus (mokosi, ckoibxeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXeHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS
IIPYU JBUKEHUM Te€Ja B )KUIKOCTH WM rase.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT cuiabl OTHOCUTENIBHO OCU BpaumieHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPAOIO TeNa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IOALIUIHUKY, IBUXKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNEe MHEPIUH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JiepopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOAbEME U TTaJICHUH.

CpaBHEHHE CHUJI TPEHUS TIOKOSI, KAUYEHHS U CKOJIb)KEHUS.

VYcnoBus paBHOBecus TBEPAOTrO Tesia. Buabl paBHOBECHSI.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

Nzyuenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTU CWI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariiu.

HccenenoBanue ycioBuil paBHOBECHs TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexanuKe

Hmnysnbe MatepuaibHON TOUYKH (Tea), CUCTEMbl MaTepHalbHBIX TOUYEK. MIMITyJIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3AKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE NBHKEHUE.

Pabota cunbl. MOLITHOCTH CHJTBI.

Kunernyeckast sHeprus maTtepuaibHOW TOYKU. TeopemMa 00 M3MEHEHHMHM KHHETHYECKOU
JHEPIUH.

[lorenunanbHas sueprus. [loTeHnnanbHas 3HEprust ynpyro 1epopMUpOBaHHOMN MPYKUHBI.
[TorennuanbHas SHEprus Tesia BOIU3U MOBEPXHOCTH 3eMJTH.

[loTeHunanbHble U HEMOTEHIMANbHbIE CcUibl. CBs3b PaOOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHNEM MEXAHWYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUN.

VYrpyrue n Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBAa U NPAKTHUUECKOE IPUMEHEHME: BOJOMET, KOIEpP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKECHUE.

[lepexon nmoTeHIMATbHON YHEPTHH B KHHETUUYECKYIO U O0paTHO.

Yuenuuecxuui sxcnepumenm, rabopamopruie pabomul

N3ydyenne aOCONIIOTHO HEYNPYroro yjapa C MOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHUIIBI C M3MEHEHHEM MEXaHMYECKOW SHEpPruu Teja Ha
[IPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pasnea 3. Mosekyasipaas pu3nKka ¥ TepMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU meopuu
OcHOBHbBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETHUECKOM TEOPUH U UX OIBITHOE 00OCHOBAHHE.
bpoynoBckoe nmBmwxkenue. [Auddys3usa. Xapaktep HABWKEHHS €W B3aUMOJEHCTBUS YaCTHII
BellecTBa. Mojenu CTpOeHHs Ta30B, >KUIKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB



BEILIIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyid. KosmuecTBo BemiecTsa.
[TocrossuHast ABorajpo.

TemuoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopens naeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOPUH
uaeasbHOro raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYEeCKOH SHEepruu
TEIJIOBOrO JABWKEHHMS dactull raza. lllkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasHenne MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omporeccsl B MACATBHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacTaBieHNe H30MPOIIECCOB: N30TEpPMa,
u30xopa, u3obapa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKYJ
OpPraHUYECKUX COCIUHEHUMN.

OmnsITel 10 U Py3Un KUAKOCTEN U ra30B.

Moens OpOyHOBCKOTO JIBUKECHUSI.

Mognens onbiTa llITepHa.

OmnbIThI, JOKa3bIBaOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Mopenb, HIUTFOCTPUPYIOIIAsk IPUPOLY TAaBJICHHS ra3a Ha CTEHKH COCYJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

Omnpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHATBHI, IABJICHHS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TIapaMETPaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHaMuueckass cucrema. BHYTpeHHssT >HEprusi TEPMOAUHAMHUYECKOW CHUCTEMBI U
criocoOb! e€ uzmeHeHus. KonuuectBo TerioTsl U pabota. BHyTpeHHss sHEprus 0JHOATOMHOTO
UJIeaIbHOrO0 ra3a. Buasl Temonepeiayu: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3IIyYeHHE. Y IeJIbHas
TEIIOEMKOCTB BelecTBa. KonudyecTBo TEIUIOTHI Mpy TEIUIonepeaaye.

[Tonsatue 00 ammaGatHOM mporecce. [lepBblit 3akoH TepMmoauHAMHKH. llpumeHeHue
MEPBOTro 3aKOHA TEPMOAMHAMMKH K H3omporieccaM. [ padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B IPUPOIE.

TeruoBeie MamuHbl. [IpuHIMIIBL NEeficTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3Hepruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictBus teruioBoit Mammuel. [ukn KapHo n
ero K03 QHUIMEHT MOJIE3HOTO AeHCTBUS. DKOJOTHYECKHE MPOOIeMbl TEMIOHEPT€TUKH.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IMPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, ObITOBON XOJOJUIbHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTpPEHHEW SHEpPruu Tejla MpU COBEPIIEHUH pabOThI: BBUIET MPOOKH U3
OyTBUIKM TOJI JIEHCTBMEM CKaTOro BO3JlyXa, HarpeBaHue 3Qupa B JAaTyHHOU TpyOke HmyTEM
TpeHusl (BUCOIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH dHEpruH (TeMIIepaTyphbl) Teja MpH TeIionepeiaye.

OmnsIT 0 agnabaTHOMY PACIIUPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mozenu mapoBoil TypOHMHBI, ABUraTeNsi BHYTPEHHETO CrOPaHHUsl, pEaKTUBHOIO JIBUraTEeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3mepenue yaenbHOU TEIIOEMKOCTH.

Tema 3. Acpecamnivie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanre ¥ KoHaeHcanus. Mcmapenne wu  kumneHue. AOCOIIOTHAas U
OTHOCHTENIbHAS BIAKHOCTh BO3ayxa. HachlmeHHsli nap. Y aenbHas TemioTa napooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJICHMSL.



Tsépnoe Teno. Kpucrammueckue u amopgHbie Tena. AHU30TPONHS CBOWCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTepuaibl. [lnaBneHuwe M Kpuctaumszanus. Y aeiabHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OasiaHca.

TexHudyeckue yCTpONCTBA M NPAKTHUECKOE IPHUMEHEHHUE: TUIPOMETP M ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TIOJIyYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HAaHOMAaTEpPHAaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenve npy noHM>KEHHOM J1aBJICHUH.

CriocoObl U3MEpEeHHUs BIaKHOCTH.

Habunroienne HarpeBaHus ¥ MJIaBICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

M3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Paspnen 4. DiekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpusalus Tel. OJJNeKTpu4yeckuid 3apsa. [IBa Buga dSIEKTpUYECKHX — 3apsiIoB.
[IpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOJIHUKU. 3aKOH COXPAHEHUS ANEKTPUUYECKOTO 3aps/ia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblil  3leKTpUYECKHH  3apsi.
Onextpuuyeckoe moje. HanpskxEHHocTh anekTpuyeckoro mois. IlpuHnun cyneprno3unuu
ANEKTPUUECKUX NoJeH. JINHUY Hanps>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cunm onekrpoctatmdeckoro moisA. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOIHMKYN U AMDIIEKTPUKH B JIEKTPOCTATUYECKOM Touie. JlurnekTpuueckass IpOHUIIAEMOCTb.

OnekTpo€MKOCTh. KoHmeHcaTop. DIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEPrus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTHUECKOE MPUMEHEHME: AJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyUHBIA IPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHIMUIT AEHCTBUSA 3IEKTPOMETPA.

B3aumMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DJIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOIHUKY B 3EKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKH B IEKTPOCTATUYECKOM TI0JIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAW IIJIACTHH,
pPacCTOSTHUSL MEXIY HUMH U TUAIEKTPUUECKON MTPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuyeckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. MICTOUHMKH TOKA.
Cuna Toka. [locTosHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 ydacTka IEenu.

DneKTpUYECKOe COIIPOTHBIICHUE. VY nensHoe COINIPOTUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIebHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MoOmHOCT 3IEKTPUYECKOT0 TOKA.

DNeKTpOABMKYIIAsi CHJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH Oma Ji1st
MOJTHOM (3aMKHYTO#) AekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.



DneKTpOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJIIOB
oT TeMriepatypsl. CBepXIIpOBOAUMOCTb.

OnexTpuyecKnii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W NpPUMECHAas MPOBOJUMOCTH IOJYIPOBOJHUKOB.
CoiicTBa p—n-nepexoaa. [1omynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKH TOK B pPACTBOPAaX M pacIulaBax 3JIEKTPOJUTOB. IJIEKTPOIUTHYECKAS
aucconuanus. JIEeKTPOIIN3.

DneKkTpuyecknuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTENBHBIN pa3psal. MonHus.
[Ina3ma.

TexHuyeckue YyCTpOHCTBA M NPAKTHYECKOE MPUMEHEHHE: aMIEPMETp, BOJBTMETD,
peocTar, HCTOYHHKH TOKa, DJEKTPOHArpeBaTelIbHbIe TNPUOOPBI, 3JIEKTPOOCBETHTEIbHbIC
puOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPEIUCTOPHI,
MIOJIyIPOBOIHUKOBBII 1IN0/, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiipl TOKa U HANIPSKEHMUSL.

3aBUCUMOCTh COMPOTHUBIICHUS UWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBL, IUIOHIAIN
MIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmemaHHOE COeIMHEHUE IPOBOJHUKOB.

IIpsimoe u3MepeHue 3eKTpoABMKYLIEH cuibl. KOpoTkoe 3amblkaHHE TajabBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTD CONIPOTHUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3yueHne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue  HNEKTPOABIKYIIEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHErO
CONPOTHUBIICHUS.

Habmtonenue snexTponusa.

MexnpeameTHblie CBSI3U

N3yuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCS € y4&€TOM
COJIEp’KaTENbHBIX MEXIPEIMETHBIX CBSA3€M € KypcamMH MaTeMaTuKH, OHOJIOTHMH, XHUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsimus, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAYYHbIM (akT, rumoresa, (usuyeckas BeIUYMHA, 3aKOH, TeOpHs, HaOIIOAEHUE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEINb, U3MEPEHHUE.

Mamemamuxa: pelleHHE CHUCTEMbl ypaBHEHMH, JHHeWHas ¢QyHkIMs, mnapabona,
runep6oia, ux rpadUKu U CBOWCTBA, TPUTOHOMETpUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIHMH HA OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozus: MexaHn4yeckoe JBWKEHHE B XKUBOW mpupoje, Tuddysus, 0cMOC, TEIIO0OMEH
KHUBBIX OPraHU3MOB (BHU[BI TEIUIONEpEIayH, TEIJIOBOE PaBHOBECHE), SJIEKTPUUECKUE SBIICHUS B
YKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TEJN, XUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS] TUCCOLNALINS, TalbBaHUKA.

T'eoepaghus: BIaXXHOCTH BO3]lyXa, BETPhI, OapOMETp, TEPMOMETP.

Texnonozus: mpeodbpa3oBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOIIUIHUKH, HCIOJh30BAHME 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHHUKE (pakeTa,
BOJOMET U Jpyrue), JBUTaTellb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOMU
XOJIOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH NOJYyUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE



HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOIMH,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAaHHKA.

11 KJIACC

Pazpnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoOMAzZHUMHAA UHOYKYUS

IloctosiHHBIE MarHWTHL. B3auMozeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOJe€.
Bekrop marautHON MHAyKIMH. [I[puHIMI Cyneprio3uiuy MarHUTHBIX MTOJIEH. JIMHNKM MarHUTHON
nHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKIMU MOJIS IOCTOSTHHBIX MarHUTOB.

MaruautHoe 1ojie IpOBOAHMKA ¢ TOKoM. KapTuHa JAMHMI MHIYKUMHM MarHUTHOTO IOJIS
JUIMHHOTO TPSMOIO IPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT Opcrena. BzanMmoaeicTBre MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenua, €€ MoOIyndb W HampaBiieHHE. J[BUKEHHE 3apsyKeHHOW 4YacTHIbl B
OJTHOPOJHOM MarHuTHOM mojie. Pabota cuibl Jlopenna.

SBneHue HIIEKTpOMarHuTHOM WHAyKIMH. [lOTOK BeKTOpa MarHUTHOM WHIYKIHH.
DNEeKTpOABMKYIIAs CUJIa MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunu Papanes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABMXKYINAS CHJIA WHAYKIUUA B IPOBOJHHKE,
JBUKYLIEMCSI IOCTYTNIATENbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTE. SIBIEHNE CaMOMHAYKINN. DIEKTPOABIKYIIAs CUIa CAMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHCTBA W TPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHbIE MAarHMThHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, NHAYKLIHOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE IIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHYKIUY MarHUTHOTO TIOJIS.

B3anmMopeicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHHE IEKTPOMArHUTHOW MHIYKIUH.

[IpaBuio JleHna.

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

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

M3y4eHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MAarHATA HAa PaMKYy C TOKOM.

HccnenoBanue sIBIEHUS 2IEKTPOMarHUTHOW NHAYKIMH.

Pa3nen 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble KOJ1eOaAHus
KonebarenpHass cucrema. CBOOOgHBIE MexaHWUYeckue Kkolebanus. [‘apMoHHuUeckue
koneOanus. Ilepuon, uacrora, ammautyna u  (asa konebGanuil. IlpyXMHHBI MasTHUK.
MatemaTuueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKHUX KojeOanuid. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOaHUSIX.



Konebatenbupiit kKoHTYp. CBOOOIHBIC SIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJOTUSA MEXKIYy MEXaHWYECKUMH W JJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B UICATBHOM KOJeOaTeIhbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KoJeOaHUAX. BBIHYKICHHBIE MEXaHHUECKHUE KOJCOAHMs.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemennsblit Tok. CUHYCOUJATBHBIN MEpEMEHHBIH TOK. MOITHOCTh NMEPEMEHHOIO TOKA.
AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTpPeOICHUE SICKTPUUECKON DHEPTUU.
DKOJIOTUYECKHME PHUCKH TIPU TPOU3BOJCTBE dJIEKTpPo3HEeprun. KynbTypa HCHONb30BaHUSA
AJIEKTPOIHEPIUHU B OBCEAHEBHOM KU3HMU.

TexHudeckne yCTpPOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: DSIIEKTPUYECKUN 3BOHOK,
TEHEepaTop NEPEMEHHOIO TOKA, JUHUH IIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Habmtonenue 3aTyxarooumx KojiebaHuii.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcmuinorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HANpsDKEHUS OT BPEMEHH) s
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc npu mocnenoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mogenps TMHUU JIEKTPOIIEPEIAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

HccnenoBanune 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIeOaHUH Tpy3a HA HUTHU OT JUIMHBI HUTH U
MAacChl Ipy3a.

HccnenoBanue mnepeMeHHOro TOKAa B LENM W3  IOCIEAOBATEIBbHO COECIMHEHHBIX
KOHJICHCATOpPa, KAaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 80IHbL

Mexanudeckne BOJHBI, YCI0BUA pacnpocTpaHenud. [lepuoa. CkopocTs pacnpocTpaHEeHUS
u januHa BoNHBL [lomepeunble W mponosibHbIE BOJHBL. WMHTepdepeHmms u audpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHHIE BOJHBI. Y CIIOBUSI M3JIYYEHHs DJICKTPOMArHUTHBIX BOJIH. B3aumHas
opueHrtauust BektopoB E, B, V B snexrpomaruutHoit BosjHe. CBOWCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XK€HWE, TMpeJIoOMJICHUE, ToisApu3anus, audpakius, uHtephepeHimsa. CKOpOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7€KTpOMarHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHKE W
ObITY.

[IpuHIUIIBI paInOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHUueckre yCTpPOMCTBa M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3BYKOBasi JIMarHOCTHKA B TEXHUKE W MEIUIMHE, Paaap, PaAUONPUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U PacIPOCTPAHCHHUE TIOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Te10 Kak HCTOUYHUK 3BYKa.

HaGmronenue otpakeHus U peIOMIIEHUS MEXaHUYECKUX BOJTH.

HaGmonenue natepdepeHnnu u Audpakiinn MEXaHHIeCKUX BOJH.



3BYKOBOH PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUTUTYJIOW M YacTOTOM
KoseOaHui.

HccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHWE, MPEIOMIICHUE,
nonsipu3anus, 1udpakius, THTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeitHoe pacripocTpaHeHHE CBETa B OJJHOPOIHOM cpelie.
JIyd cBeta. ToueyHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHHe H300pakeHUH B IIIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3aKkOHBI TPENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomienus. [lomHoe BHyTpeHHee oTpakeHue. [IpeAenbHBId yroja TOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus cseta. CioxkHbIi cocTaB 6enoro certa. Lser.

Cobuparonie ¥ paccewBaromve JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. [locTpoeHne n300pakeHil B COOMPAIOIITNX U PACCEHBAIOIINX
nrH3ax. @opMyJiia TOHKOM JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOMN ONTHKH.

BonnoBas ontuka. HWuTtepdepenmus cBera. KorepeHTHblE UCTOYHHKH. Y CIIOBUS
HaOJIIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B MHTEP(EPEHIIMOHHOW KapTHHE OT JABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. [udpakmuonnas pemérka. YciaoBue HAOMIOIECHUS TJIABHBIX
MaKCHUMYMOB TIpH TaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHudyeckue yCTpOWCTBA W TPAKTHUECKOE NPHUMEHEHHWE: OYKH, Jyma, ¢oToamnmapar,
MPOCKIITMOHHBIA ~ ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, JAUPPAKIIMOHHAS
peméTKa, oJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOe pachpocTpaHEHUE, OTPAXKEHHUE M TMperomiieHHe cBera. OnTthuueckue
puOOpHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozenb cBeToBOA.

UccnenoBanue CBOMCTB N300paKEHUM B JIMH3AX.

Mopenu MUKpOCKOTIA, TEJIECKOIA.

HaGmronenue nuntepdepeHimm crera.

Habmtonenue nudpakuuu ceera.

HaGmronenue qucnepcun certa.

[Tonyuyenue crekTpa ¢ TOMOILBIO MPU3MBI.

[Tomydenue cnekTpa ¢ HOMOIIbIO AU(PPAKIIMOHHON PEIIETKH.

HaGmroienue nonsipusaiyu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokazarenst IpeoMIICHUS CTEKJIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Habmronenue aucnepcun cBera.

Pa3nea 6. OcHOBBI cieMAJILHOM TEOPHH OTHOCHTEIbHOCTH
['paHnIBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHWKHU. llocTynaTel cnenualbHOW TEOpUH
OTHOCHUTEIIBHOCTH: HHBAPUAHTHOCTb MOJYJIA CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aM€/UIEHNE BPEMEHH U COKPALLEHUE JITUHBI.
OHeprus ¥ UMITYJIbC PEIATUBACTCKON YaCTULIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®oronbl. @opmyina [lnanka cBA3M 3HEPruu POTOHA C €r0 YACTOTONW. DHEPrUsl U UMITYIIbC
¢doroHa.
OtkpeiTue u uccienoBanue Qoroapdexra. OmnbiTel A. I'. CroneroBa. 3akoHBI
doroaddekra. YpaBHenue DitHmTeiHa a5 poroapdexra. «Kpacnas rpanuna» porodddexra.
JlaBrerne cBeta. OnwiTe [1. H. JIeOenena.
XHUMHYECKOE IEUCTBUE CBETA.
TexHuyeckue yCTpOHCTBA M MpPaKTUUYECKOE NpHUMEHEHHue: (OTO3JIEMEHT, (POTOIATUUK,
COJIHEYHas Oarapest, CBETOAUO/I.
Jlemoncmpayuu
®oT03eKT Ha YCTAaHOBKE ¢ IMHKOBOM IIIACTHHOM.
Uccnenoanme 3akoHOB BHEMHETO GoTodhPeKTa.
Ceeroauon.
Conneunas OaTtapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesauto o -dactuil. [lmanerapHas
mojenb atoMa. Iloctynarel bopa. M3nyuenue u nornomenue GOTOHOB MpPU MEPEXoJie aToma ¢
OJIHOTO YpOBHs JHEpruM Ha Jpyroil. Buasl cnektpoB. CHekTp ypOBHEH SHEpPruM aroma
BOZOpOAA.
BonHoBbie cBoiicTBa yacTull. Bonuel ge bpoinsa. KoprycKyJIspHO-BOTHOBOW JTyau3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHUE.
TexHuueckne yCTpPOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHaJIN3
(criekTpockor), 1a3ep, KBAHTOBBIM KOMIBIOTEP.
Jlemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenne JUIMHBI BOJIHBI Ja3epa.
HabmtoneHue nuHeHyaThIX CIEKTPOB U3ITYUYCHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, rabopamopruie pabomul
HaGmronenune nuHe9aToro crexkTpa.
Tema 3. Amomnoe s0po
OKCHIEpUMEHTBI,  JOKa3bIBAIOUIME  CIOXHOCTh  CTPOCHUSA  sjpa. OTkpbiTHE
panuoaxktuBHOCTU. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJuoakTUBHOTO H3ITyUeHHs.
CoiicTBa anb(a-, 6era-, ramma-u3nydeHus. BiusHue paJuoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHe TpoToHa W HeWTpoHa. Hykimonnas mojens siipa ['eiizenGepra—lBaneHko.
3apsn sapa. MaccoBoe unciio sigpa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['amma-usznyuenue. 3akoH
PaZiM0aKTUBHOTO pacnaja.
DOHeprus CBsA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.
AnepHblie peakuuu. JlelieHne U CUHTE3 SAEP.
Snepubiii  peakrop. Tepmosinepubiii cunHTe3. IlpoOremMbl M MEpCHEKTUBBI  sEpHON
SHEPreTHKHU. DKOJIOTUYECKUE aCIeKThI IEPHOIN SHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeToap1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
@dyHnnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hrznyeckoit KapTUHBI MUpA.
TexHuyeckue ycTpoicTBa M MpakTHUYECKOE NMPHUMEHEHHue: J03UMeTp, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHM3UPYIOLMX YaCTHII.



Yuenuueckuui sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKkoB 4acTull (110 TOTOBBIM GoTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BUTHs acTpoHoMHuH. llpukinagHoe U MHPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUM.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, sipKue 3BE3bI, IIIAHETH, KX BUANMOE ABH)KCHUE.

Conneuynas cucrema.

Connne. ConHeuHas akTUBHOCTh. Mctounuk sHeprum ConHua M 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEepPUCTUKH. JlHarpamMMa «CHEKTpPalbHBI KIACC — CBETUMOCTB». 3BE3JbI
[JIABHOM TOCJEI0BATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JJsi 3BE31 TJABHOMU
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3N. COBpPEMEHHBIE MPEACTABICHUS O
MIPOUCXOXKACHUH U 3BOTOIMK COJIHIIA U 3BE3/1. DTaIbl ) KU3HU 3BE3I.

Muineunsiit [IyTe — Hama ['anaktuka. [lonoxenne u nBuxenne Connua B ['amaktuke. Tumnbt
rajiakTuk. PanuoranakTuku u kBazapel. UEpHbIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménupie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGmoienust HeBOOPYKEHHBIM TJIa30M C UCIOIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKECHHIMA
JUIS OTIpeZieNIeHUs! MOJIO0XKEHHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nojymapus u ipKue 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, ianet, Mneunoro Ilytu.

O0o0marniee noBTOpeHue

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHOW U
ITHUYECKON cdepax [esATENbHOCTH 4YelIOBeKa, pOJdb M MeCTO (U3HKH M acCTPOHOMHH B
COBpPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (U3NYECKON Teopud B (OPMUPOBAHUU
MpeJICTaBICHUA 0 (GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPaA B 00IIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTAaBICHUI O MpUpPO/IE.

MexnpeamerHblie CBA3U

Nzyuenne xypca ¢usukm 06azoBoro ypoBHsS B 11 kjacce OCyHIECTBISIETCS C y4E€TOM
COJIEP’KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJOTHH, XHUMUH,
reorpaduy U TEXHOJIOTUH.

Mescnpeomemusie nowsmusi, CBA3aHHBIE C HM3YYEHHEM METOAOB HAYYHOI'O IO3HAHMSA:
sBJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3nMyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUeE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOIHBIEC 3JIEMEHTAPHBIX (DPYHKIIMA,
MPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMPEIeICHHE TUIOIaAN TUIOCKUX GUryp u o0bEMa Ted.

buonocus: snextpuueckue SBICHUS B KUBOW NpHpoje, KojedaTelabHbIe IBHKEHHUS B
KUBOM TMpHUpPOJIe, ONTUYECKUE SIBJICHUS B KUBOW MpHUpOJE, NEUCTBHE paJMAllMM Ha >KUBbBIC
OpPTraHU3MBI.

Xumus: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMUECKass CTPYKTypa TBEPIBIX TeT,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pemIETKY, CIIEKTPaJIbHbIN aHaH3.

Teocpaghus: MarHUTHBIE TIONFOCAa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (poTochEMKA 3eMHOI
MTOBEPXHOCTH, IIPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonozus: TAHNAN DJIEKTPONEPENAd, T€HEPATOP MEPEMEHHOTO TOKA, JJIEKTPOABUIATENb,
WHIYKIMOHHAS TIeYb, pajap, pPaJauoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBUY-meus,
MPOSKIIMOHHBIN anmnapar, BOJIOKOHHASI ONITHKA, COTHEUHasi 6aTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHoro mpeamera «®du3uka» Ha ypoBHE CpeIHEro oO0mero oOpa3oBaHHS
(6a30BbIl ypOBEHBb) OOECHEUUT JOCTHKEHHE CIEAYIOMIUX JIMYHOCTHBIX, METaNpeIMETHBIX U
MIPEIMETHBIX 00Pa30BaATEIBHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JIudHOCTHBIE pe3yibTaThl OCBOCHHS ydeOHoro mnpeamera «®Du3nMkay OTpPaKkarOT
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlUi, TO3UTUBHBIX BHYTPEHHHUX
yOSXKICHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacuIMpeHre >KM3HEHHOTO ONBITa W OMbITa ACSATENBHOCTH B MPOLIECCE pealn3allid OCHOBHBIX
HaIpaBJIeHUH BOCITUTATEIHLHON NEITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3HWIIMM  OOyYarOIIeTOCs KaKk aKTUBHOTO |
OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJUIUOHHBIX OOIIEYETOBEUECKUX TYMAaHUCTHYCCKUX M JEMOKPATHYCCKUX
LIGHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B HMHTEpPECax TPaKJAHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HMHCTHTYTAMH B COOTBETCTBHH C WX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATETLHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTb POCCUICKOM TPaXKTAHCKON UACHTUIHOCTH, TATPHUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHHSIM POCCHUHCKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHHS;

CIOCOOHOCTH OIICHMBATh CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B IEITEIILHOCTH YUEHOTO;

OCO3HAaHWE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 3cTeTHYECKOIr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢buznyeckoil HayKe;

5) Tpy10BOr0 BOCIIUTAHUA:

WHTEpPEC K pasIuyHbiM cdepam Tpo(ecCHOHATBHON IeATEILHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymyIIei
MPo()eCCUU U PeaTM30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMO00pa3oBaHUIO B o0jacTu (U3MKH Ha
MPOTSKEHUH BCEH JKU3HH;

6) 3K0J10rMYEeCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh JKOJIOTMUECKOM KYJBTYPhl, OCO3HAaHHWE TJI00aJTBLHOTO XapakKTepa
AKOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHUE W OCYLIECTBJICHUE JIEUCTBUI B OKPYKAIOLIIEH Cpele Ha OCHOBE 3HAHMS
1esel yCTOMYMBOTO Pa3BUTHS YETTOBEYECTBA;

pacIIMpEeHHe OTBITa JICSITEIIBHOCTA DKOJIOTHYECKOM HAIMpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUIN TT0 PU3UKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:



c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUEHUS (PU3MKH
OCYILIECTBIIATH MTPOEKTHYIO U UCCIIETOBATENBCKYIO IESITENIBHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE JeiCTBHS
ba3oBble JJornyeckue aeiicTBUS:

CaMOCTOSITENIbHO (OPMYJTUPOBAaTh M aKTyaJW3HpPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIEIIATH EH IeITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3zpabaThIBaTh IUIAH PEUICHUs MPOOIEMBI C YIETOM aHAIM3a UMEIOIITUXCSI MaTepUaTbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEISM,
OLICHUBATh PUCKHU MOCIEICTBUI IESITEIbHOCTH;

KOOPJMHHUPOBATh W BBINOIHATH PAOOTy B YCIOBUSX pPEATbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTelbCKue JeiicTBHS:

BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIFOUEBBIMH TOHATHSIMH M MeToJaMu (hu3udeckoi
HAYKWU;

BJIQJIETh HABBIKAMH Y4YEOHO-HCCIIEOBATEIIHCKON M TIPOSKTHOU JEATETLHOCTH B 00JacTH
(U3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHHUS 33134
(DUBUYECKOTO COepKaHuUsI, TPUMEHEHHUIO PA3IMYHBIX METOIO0B IMO3HAHUS;

BIIQJIETh BUAAMH JCSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHUS, €ro HMHTEpIIpeTalui,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyalHsX, B TOM YHCIE TpH
CO3/IaHUU YUEOHBIX MMPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TPUYHUHHO-CJIC/ICTBEHHBIC CBSI3W M aKTyaJlM3UpPOBaTh 3a7ady, BBIJIBUTATh
TUNOTE3y €€ pEeILICHUs, HAXOAUTb apryMEHThl Jis JI0Ka3aTelbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMOJIYYEHHBIE B XOJI€ pEHICHUS 3a/Jauyd pe3yibTaTbl, KPUTUUYECKHU
OIICHUBATH WX JIOCTOBEPHOCThH, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYIHpPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATENBHOU JEATEIHLHOCTH, B
TOM YHCJIE TIPU U3YYEHUU (DU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETb MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATCTLHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmueii:

BIIQ/ICTh HABBIKAMH TONy4YeHUs MH(popMammuu (GU3NYECKOTO COJEPIKaHUS M3 HCTOUYHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TOWCK, aHalIW3, CHCTEMAaTH3alui0 M
WMHTEPIIPETANIO HHPOPMAIIHH Pa3TUYHbBIX BUOB U (OPM MpeacTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIB30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a7ad C COOJOIEHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, PeCypcocOepeeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEP)KAaHUs B pPa3lIWYHbIX (opMmarax ¢ Yy4ETOM
Ha3HayeHus: uWHpOpMalMW M 1ENeBOW ayJUTOpPHH, BbIOMpas ONTHMalbHYIO0 (opmy
IIPEJICTaBICHNS U BU3YyaJIU3al1u.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYIIECTBIISATh OOIIEHNE HAa ypoKaxX (PU3UKH ¥ BO BHEYPOUHOH JCATEIHHOCTH,

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlUi H CMATYAaTh KOH(MIUKTHI,

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIMBUIYATIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKJI0TO 4JIEHA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATbH M KOOPAWHHUPOBATH
JNEUCTBUSA TO €€ JOCTHKEHHUIO: COCTAaBIATh IUJIAH ACHCTBHUH, paclpelesiaTb PO C y4ETOM
MHEHUH YY4aCTHHKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOI paOOTHI,

OIICHMBATh KaueCTBO CBOETO BKJAJa U KaKJIOTO YYaCTHHKA KOMAaHJIbI B OOIIHMIA pe3yibTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTh HOBBIE TPOEKTHI, OLICHUBATh HJAEU C TMO3WIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IMIOBEJACHUE B PA3JIMYHBIX CUTYaLMX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH NHUITHATUBHBIM.

PeryasiTuBHble yHUBepPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATENbHYIO JAEATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTh U (OPMYIINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IJIAaH PEIICHUs Pacu€THBIX U KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANIOYTEHHM;
JaBaTh OIIEHKY HOBBIM CUTYaIIHSIM;
paciupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO JSPYAULUMH B 00JacTH (DUBHKH,
MOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIIUOHAJIbHBI MHTE/JIEKT:
JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JAESTEIBbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIETSM;
BJIa/IETh HaBBIKAMH [M03HABATEIbHON pedIeKCUu KaK OCO3HAHUSI COBEPIAEMbIX JEeWCTBUN
Y MBICJIUTEINIbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI peJIeKCUU /7Sl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO TPUHUMATh PEIICHUSI 10 UX CHIXKEHHIO;
MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;
MIPUHUMATH Ce0sl, MOHMUMAas CBOU HEJAOCTATKU U JIOCTOWHCTBA;
MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.
B npouiecce noctukeHus IMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBbI IO (pU3UKE 1Is
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydalOIIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIBHBIN
UHTEJJIEKT, MpeAnoaraonuil chopMuUpOBaHHOCTD:



CaMOCO3HaHUSl, BKIIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM SYMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B cebe;

CaMOpETyJIMPOBAHUA, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJIEHHWE, CIOCOOHOCTh aJalTUPOBATHCA K HMOIIMOHAIBLHBIM
M3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTIIKCHHMIO IIEJM M YyCIeXy,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKIIFOYAIOMIEH CMOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE APYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIMATBHBIX HaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHONICHHS C JAPYTHMH
TOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periarh KOH(OIUKTHL.

MNPEAMETHBIE PE3YJIBTATbHI

K xoniy o6yuenus B 10 Ki1acce nmpeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE OTPaXKartOT
c(OpPMHUPOBAHHOCTH Y 00yUaIOIUXCSl YMEHUI:

JI€MOHCTPHPOBATh HA MpUMepax pojib U MEeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHUHBI MHMPA, B PA3BUTUH COBPEMEHHON TEXHHUKH M TE€XHOJOTHH, B IPAKTUYECKOU
NESTENbHOCTH JIIOACH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENel: MaTepuaibHas
TOYKa, MHEepIHalbHas cucTeMa OTc4éra, abCOMIOTHO TBEPIOE TEJO, MACAIbHBIM Tras, MoJenu
CTPOEHHMSI Ta30B, KUJIKOCTEH U TBEPHABIX TEJ, TOYCHHBIN SJIEKTPUUECKUN 3apsj MpU peUIeHUH
¢busnueckux 3aaay;

pacro3HaBaTh (U3MUECKHE SBICHUS (MPOIECCH) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBH)KEHHE, CBOOOJHOE TNaJeHHE Tell,
JBIDKEHHE 110 OKPYXXHOCTHM, WHEpIHs, B3auMoneicTeue Tei, anddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XHUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxJaXKJJeHUHn), TEIJIOBOE paBHOBECUE, HCIIApEHHEe, KOHICHCALus, IJIaBJIeHHEe, KpUCTAIIH3alHs,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIICHHE JABJICHUS ra3a IpHU €ro HarpeBaHWU B 3aKPbITOM
COCyZ€, CBsA3b MEXKIYy IapaMeTpaMH COCTOSIHMS ra3a B HM30MpOIEccax, 3JIEKTpU3aLUs Tell,
B3aUMO/ICVICTBUE 3aPsJIOB;

OIMCHIBATh MEXAaHMUECKOE JIBUKECHUE, HCIONB3Ys (PU3NYECKHE BEIMYMHBI: KOOPIMHATA,
MyTh, NEpeMeIleHne, CKOPOCTh, YCKOPEHHE, Macca Tella, CHila, UMIYJbC Tela, KMHETUYecKas
SHEprus, NOTEHIMAJbHAs OSHEPrHs, MeXaHudeckas paboTa, MeXaHHUecKas MOIIHOCTh, IpHU
OMHUCAaHUU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJB3YEMBIX BEIUYMH, HX
0003HaYeHHS M €AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIIMUMHY
C IpYTUMU BEIMYUHAMU;

ONKCHIBAaTh HM3yYEHHBbIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIE SIBJICHUS, HCIOJIB3YS
¢u3znyecKkue BETUYMHBI: JaBJIEHHWE Tras3a, TemIepaTypa, CpeqHss KHHETHYecKas HHeprus
XA0TUYECKOTO [JBUKEHHUSI MOJEKYJ, CPEOHEKBaApaTH4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, kod()PUIMEHT MOJE3HOro JEWCTBUS TEMJIOBOIO
JBUTaTeNsl; IpU ONMMCAaHUU MIPABUIIBHO TPAKTOBATH (PU3NYECKHUI CMBICI UCIIOIB3yEMbIX BEIUYHH,
uX O0003HAYEHUS M EIUHMIIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (U3UYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAM;

OIUCHIBaTh W3YYECHHbIE 3JEKTPUUYECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTIONB3Ysl (U3NUECKUE BEIMUYMHBI: AJIEKTPUUECKUI 3apsi, 3JIEKTpUYEcKoe MoJe,
HANpsDKEHHOCTh  TOJIS, MOTEHIMAJ, Pa3HOCTh IOTEHIMANOB; TPU OINHCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, UX O0O3HAuUeHUs M EAMHUIBL
yKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETMUMHY C IPYTUMH BEJIMYMHAMY;



aHATM3UPOBaTh (PU3UYECKHE MPOIECChl U SBJICHUS, UCHOJb3Yys (hU3MYecKHe 3aKOHBI U
MPUHLMUIIBL: 3aKOH BceMupHoro tarorenus, I, I u III 3akonsr HproTOHA, 3aKOH coxpaHEHUs
MEXaHUUYECKON DHEPIuH, 3aKOH COXPAHEHHS MMITYJIbCa, IPUHLUI CYNEPIO3UIIMNA CUJI, IPUHLIUIT
paBHOMNpaBUsl UHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, 'a30BbI€ 3aKOHBI, CBSA3b CPENHEH KUHETUYECKONW JHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ1 ¢ aOCOJIIOTHOM TemmepaTypoil, mepBblii 3aKOH TEPMOIAMHAMMKH, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYEeCKOE BhIPAKEHUE U YCIOBUSA (TpaHUIIbl, 001aCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMITBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMHCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI I10 HCCIIECAOBAHUIO (PU3MUYECKUX SBICHUH M TPOILIECCOB C
UCIOJIb30BAaHWEM TPAMBIX U KOCBEHHBIX H3MEpEHUi, TMpud d3TOM  (POpMyIHpOBaTh
npobiaemy/3agayy M TUIOTe3y Y4eOHOro  OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOT0 000PYA0BAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISATh MpPSIMbIE W KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, IMPH 3HTOM
BbIOMpATh ONTUMANbHBIA CHOCOO H3MEpEeHUs U HCMOIb30BaTh H3BECTHBIE METOJbI OLEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIY (QU3NYECKUMH BEIMYMHAMU C HCIOJb30BaHUEM
OpSAMBIX HW3MEPEHUH, NpH 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (HUKCHPOBATH pPE3YJIbTATHI
MOJTyYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAOMUI U IpadUKOB, J1€1aTh BBIBOIBI
10 pe3yJIbTaTaM UCCIIEOBAHMS;

coOmofaTh MpaBuiia 0€30MacHOr0 TpyAa MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
yueOHOro HKCHEpUMEHTa, Y4eOHO-HCCIeNIOBATEeNbCKOH M MPOEKTHOH JEATETBHOCTH C
UCIIOJIb30BaHNEM U3MEPUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYIOBAHMUS;

pemiaTh pacu€THblE 3aJayd C SBHO 3aJaHHOM (U3MUYECKOW MOJIENbIO, HCIONb3Ys
¢u3nyecKre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33Ja4u BHIOUPATh (GU3NUYECKYIO
MOJIeNIb, BBIJICNATh (U3NYECKUE BEIMYUHBI U (OPMYIbI, HEOOXOIUMbIE Ul €€ pelIeHHS,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HaYeHHsI (PU3UUECKON BEIHUNHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAaWBATh JIOTMYECKH HEIPOTUBOPEUUBYIO IIETIOUYKY
paccy>XJIeHU ¢ OTIOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SBIICHNUS,

UCTOJb30BaTh MPH pPEUICHUH YYEeOHBIX 3aJjad COBpPEMEHHbIe HH(OPMAIMOHHBIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMU M MpeICTaBiIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW MH(OpPMALMU, MOJYYEHHOM W3 pPAa3IUYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATh MOTy4aeMylo HH(OPMAILIHIO;

NPUBOJUTH NPUMEPHI BKJIAJla POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE MIPOLIECCOB OKPYIKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCTOJb30BaTh TEOPETHUECKUE 3HAHWSA 1O (U3UKE B TOBCEIHEBHOW JKHU3HH IS
o0ecrniedyeHus 0e30MacHOCTH MPHU 0OpAILEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUs 3JJ0POBbS U COOIIOCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B IpyMIIE C BHIIOJHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH, INIaHUPOBATh PaboTy
IPYMNIbl, PAlMOHATIBHO pACIpenesiaTh OOS3aHHOCTH U IUIAHUPOBATh JIETEIBHOCTh B
HECTaHJapPTHBIX CUTYyallUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJl KaXJOr0 M3 YYaCTHUKOB TpYyMIbl B
peleHre paccMaTpuBaeMOi MPOOIIEMBI.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE OTPAKAIOT
c(OPMHUPOBAHHOCTH Y O0YUAIOIUXCA YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAaKTHUECKON
NeSITeNIbHOCTH JIIOZIEH, IEIOCTHOCTh U €IMHCTBO (PU3NYECKOW KapTUHBI MUDA;

YUUTBIBATh TPAHULBI TNPUMEHEHUS HU3YUYEHHBIX (U3UUECKUX MOJENeH: TO4YeUHbIH
ANIEKTPUYECKUI 3apsii, Jyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO si/ipa MpH peleHnH (PU3NIECKUX 3a/1a4;



pacrno3HaBaTh (pU3MUECKHE SBIEHUS (TMPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAaHTOBOW (DM3HMKH: DJIEKTpUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JCHCTBHS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJICKTPOMAarHUTHAas
WHAYKIHS, JCWCTBHE MAarHUTHOTO IIOJII Ha TPOBOAHHK C TOKOM U JBWXKYIIUHCS 3aps,
ANIEKTPOMATrHUTHBIC KOJIEOAHUS M BOJIHBI, MPSMOIMHEHHOE pacIpOCTPaHEHHE CBETa, OTPAKECHHE,
npejomiieHne, wuHTepdepeHnus, audpaknus W TOJMSAPU3aNUsS CBETa, IHCIEPCHS CBETa,
dotornekrpudeckuit 3¢ dext (poroaddekr), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CTIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs M UCKYCCTBEHHAS PaTHOAKTHBHOCTE;

OIKCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DICKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPHUYECKYIO TPOBOJMMOCTD PA3JIMYHBIX CPENl) M AJIEKTPOMArHUTHBIE SBICHHS (IIPOIECCHI),
UCTIONB3Ysl (M3MYECKHe BEJIMYMHBI: DICKTPUUSCKUN 3apsj, CcHUla TOKa, OJIIEKTPUUYECKOE
HaTpsDKCHUE, SJICKTPUIECKOE COMPOTUBIICHHE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIDKYIIAs CHJIA,
pabota TOkKa, WHAYKIHS MarHUTHOTO Tojs, cuia Awmmepa, cuia JlopeHia, WHIYKTHBHOCTH
KaTyIIK{, SHEPTHS AJIEKTPHYECKOTO0 W MAarHUTHOTO TOJIEH, TEepHOJ] W YacToTa KoJjeOaHW B
Kose0aTeIbHOM KOHTYpE, 3apsl U CHJa TOKa B MPOIECCe TAPMOHHUYECKUX AIEKTPOMATrHUTHBIX
KoyleOaHni, (POKYCHOE paAcCTOSTHHME WM ONTHYECKas CWJAa JIMH3BI, MPHU OMHCAHWU MPABHIHHO
TPaKTOBaTh (PUINYECKUN CMBICT HCIOJIB3yeMbIX BEIMYUH, MX OOO3HAYEHHUS M CIUHUIIBI,
YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO (PH3UICCKYIO BEIMIHHY C IPYTUMH BEIIMINHAMH,

OMKCHIBATh H3YYCHHBbIC KBAHTOBBIC SIBJICHHS U TPOIECCHI, HCIONB3YS (DU3HUECKUe
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI W YacTOTa CBETa, YHEPTHA U
UMIynsC (OTOHA, TMEPUOJ TONypacmaaa, JHEpPrHsl CBSI3M aTOMHBIX SAep, NpPU OMHCAHUU
MPABWJIBHO TPAKTOBAaTh (U3MYSCKUN CMBICT HCIOIB3yeMBIX BEJIUYHMH, WX OOO3HAYCHHS W
€IMHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (DU3MYECKYI0 BEIMYHUHY C APYTUMHU
BEJTMYMHAMU, BEIYUCIISATH 3HAUCHUE (PU3NICCKON BEITNIMHEI;

aHAIM3UPOBATh (PU3UYECKUE TPOIECCHl M SBICHUS, UCTOIB3yS (U3NYECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCJIEOBATEIFHOTO W MapaluIeIbHOTO  COCIWHEHHS
MPOBOAHUKOB, 3akoH Jhxoyns—JIeHna, 3akoH OJIEKTPOMArHUTHOW WHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHe OWHIITelWHa st ¢GoTroddderra, 3aKOH COXpPAHEHHUS OHHEPrUH, 3aKOH
COXpaHEHHs HUMITYJIbCca, 3aKOH COXPAaHEHWs JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHCHUS
MaccoBOT'O 4YHCIIa, MOCTyJIaThl bopa, 3aKOH pajMOaKTUBHOTO pacmaia, MpH STOM pa3indaTrh
CIIOBECHYIO (DOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpAKEHHE W YCIOBHS (TPaHUIH,
001acTH) MPUMEHUMOCTH;

OTIPEICIIATh HANpPAaBIICHUE BEKTOPA MHIYKIIUH MArHUTHOTO TIOJS MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cunsl JlopeHiia;

CTPOMTH U OMHCHIBATh NU300pakeHNe, CO3/1aBaeMOe TIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBHITIONHATh JKCIEPUMEHTHI IO HUCCICIOBAHHIO (PU3MYECKUX SIBICHUH M MPOIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX W KOCBCHHBIX HW3MEpPEHHWH: TMpU 3TOM  (hOpPMyIHpOBATH
npobiemy/3agayy ¥ TUNOTE3y Y4eOHOro  OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPETIOKESHHOTO 000PY0BAHHUS, TPOBOJMUTH OMBIT U POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEPEHUsS (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTHUMAIBHBIA CIOCOO WM3MEpPEHUs W WCIOJIb30BaTh HM3BECTHBIC METOJBI OICHKU
MOIPEIIHOCTEN UBMEPEHUN;

WCCIIEIOBATh 3aBUCHMOCTH (PU3NIECKHUX BEIMYHH C UCTIONB30BaHUEM MPSIMBIX U3MEPECHU:
IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpPOBATHh PE3yJbTaThl MOITYYCHHOW 3aBUCUMOCTHU
(GU3HYECKUX BEIIMYMH B BHJAE TaOMUI[] M TpaduKOB, JeNaTh BBIBOJABI IO pe3yJbTaTaMm
UCCIICIOBAHMS,

coOmoaTh TpaBuia OE€30MacHOTO TpyJAa NpPW TPOBEICHHH HWCCIEAOBAHMA B paMKax
yu4eOHOro HKCHEPUMEHTa, Y4eOHO-HCCIeIOBATeNbCKOM M MPOEKTHOM JEATETBbHOCTH C
WCTIOJIb30BaHUEM H3MEPHUTEIBHBIX YCTPOHCTB U JTA00OPaTOpHOTO 000y IOBAHHUS;



pemiaTh pacu€THblE 3aJayd C SBHO 3aJaHHOM (U3HUYECKOW MOJIENbIO, HCIONb3Ys
¢u3nyecKre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33Ja4u BHIOUPATh (GU3NUYECKYIO
MOJIeNIb, BBIJICNATh (U3NYECKUE BEIMYUHBI U (GOPMYIbI, HEOOXOIMMbIE Ul €€ pelIeHHS,
IMPOBOANTH paC‘-IéTI)I 1 OOCHHUBATH PCAJIBHOCTE ITOJIYUCHHOTO 3HAUYCHUSA (1)H3H‘ICCKOI7[ BCJIIMYHHBI,

pemaTh KayecTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUHMBYIO IIETIOUKY
paccy>XJIeHH ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SBIICHNUS,

UCTOJb30BaTh MPH pPEUICHUH YYeOHBIX 3aJad COBpPEMEHHbIe MH(OPMAIMOHHBIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMU U MpeICTaBiIeHUs y4eOHOU u
HAYYHO-TIONYJISIpHOW MH(OpPMALMU, MOJYYEHHOM W3 pPAa3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOTy4aeMyto HH(OPMAILIHIO;

OOBSICHATH IPUHIIMIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHSI UX 0€301MaCHOTO UCTIOIB30BaHUS B IOBCETHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HaYKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJb30BaTh TEOPETHUECKUE 3HAaHWA 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
o0ecrnieueHus 0e30MacHOCTH MPHU OOpAILEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMHU, TS
COXpaHEHHUs 3JI0POBbS U COOIIOCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B IpYMIIE C BHIIOJHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH, INIaHUPOBATh PaboTy
IPYMNIbl, PAlMOHATIBHO pACIpeNeNaTh OOS3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OINCHUBATH BKJIAJ KaXXAOT'O0 M3 YUYACTHHUKOB I'PYIINLI B
peleHre paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmmyecTBo yacoB DJIeKTPOHHbIE JesiITeJIbHOCTh YUUTe/Is ¢ y4eTOM IPOrpaMMbl
HaumenoBanne
(undposbie) BOCIIUTAHUSA HIKOJbI
Ne i/ | pasjesioB U TeM Beero Kontpoabusl | IIpakruyecku 0GpazoBaTeIbHbIe
NporpamMMsl
porp e padoTbl e padoThbl pecypesr
Pazgen 1. DU3NUKA N METOJbI HAYUHOI'O ITIO3HAHUA -YCTaHOBJICHUE IOBEPUTEIIbHBIX OTHOLICHUNA MEXIY
Bu6mmorexa LIOK NeJarOrn4eCKMM PaOOTHHKOM U 00y4aronuMHCS,
®Dusnka U METOABI 6
1.1 1 0 0 https://m.edsoo.ru/7f41b | CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUATHIO
Hay"HOTO MO3HAHMA 72 00yvaromumucs TpeGoBaHui U IPOCHO
MEearoruaecKoro paboOTHUKA, TIPUBJICUCHUIO HX
Wroro no pazgery 1 .
BHUMAaHM K 00CYyK/1aeMoi Ha ypoke WH(POpMaIHH,
Pasnen 2. MEXAHUKA AKTHBH3ALUHU T03HABATEIILHON ACATEIBHOCTH;
Bubnmorexa LJOK - noOy>kaeHne 00yJaromuxcsi cCoOII0aTh Ha YPOKE
2.1 Kunematuxka 10 1 0 https://m.edsoo.ru/7f41b | oOmenpUHATEIE HOPMBI IOBEACHHUS, TIPAaBUIa OOIICHMSI
72 CO CTapIIUMH (TIeJarornyecKuMu paboTHUKaMH) U
Bu6muotexa [JOK CBEpCTHUKAaMU (00YJarOIIUMUCH ), IPUHITUIIBI yaeOHO
2.2 JluHaMMKa 10 1 0 https://m.edsoo.ru/7f41b | AMCLIMIIIMHBI M CAMOOPTaHU3aLIH,
£72 - IpUBJICYCHUE BHUMaHUsI 00yJaromumxcs K
§6HI/IOTGK3 LIOK LHEHHOCTHOMY aCTeKTy U3y4aeMbIX Ha ypOKax SBJICHUH,
3aKOHBI COXpaHEHHS B OpraHu3anys ux paboThl ¢ IOIy4aeMOoil Ha ypoKe
2.3 MEXaHUKE ’ 7 0 ! hitps:/m.edsoo./7f41b C(I'))III/IaHBHI(I) 3Ha‘IIfMOI71 HH(bopMZuHeﬁ - P
72 MHHULIMHUPOBAHUE €€ 00CYKICHUS, BHICKa3bIBAaHUS
Hroro no pasneny 27 00yYaromMMHCsl CBOETO MHEHHMS IO €€ MOBOY,
Pasznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOANHAMUKA BBIPAOOTKH CBOETO K HEH OTHOIICHMUS;
OCHOBEI Bu6moreka [[OK - HCTOJIb30BaHKUE BOCITUTATENLHBIX BO3MOKHOCTEH
3.1 MOJICKYJISIPHO- 11 1 1 https:/m.edsoo.ru/7f41b | COACPHaHNs yIeOHOro MpesMeTa uepes
KHHETHYECKOi TeOpHH 72 JEMOHCTPALIUIO 00yYaIOIIHUMCSI IPUMEPOB
— OTBETCTBEHHOTO0, TPAXKIAHCKOTO TTOBEICHUS,
OcHOBBI bubnmorexa LHOK NPOSIBIICHHUS YeJIOBEKOI00US 1 JOOpOCepAeUHOCTH
3.2 5 0 0 https://m.edsoo.ru/7f41b ’
TEPMOJTUHAMUKH 7 yepe3 MoA00p COOTBETCTBYIOLIUX TEKCTOB TSl YTECHUS,
= 3a7a4 JUIs peLIeHus], IPOOIEMHBIX CUTYaLUH AJIs
ArperaTtHsie Bbubnmoreka LJOK 00CYKIEHHS B KIACCE;
33 COCTOSIHHSI BEII[ECTBA. 2 0 0 https://m.edsoo.ru/7f41b | - npumenenne Ha ypoke HHTEPAKTHBHBIX GOPM PaBOTHI
da3oBbIC NIEPEXONbI 72 ¢ 00yYaromyMUCS: UHTEJUIEKTYalIbHBIX U,
Wroro no pazgeny 18 CTUMYJIMPYIOLIUX MTO3HABATENbHYIO0 MOTUBAIMIO




Paznen 4. JJIEKTPOJIUHAMUKA

4.1 DJIeKTpoCTaTUKa 8

Bubnuoreka IJOK
https://m.edsoo.ru/7f41b
72

ITocTostHHBIN
3JIEKTPUUYECKUH TOK.
Toxu B pa3nuuHbIX
cpenax

4.2 12

Bubnuoreka [JOK
https://m.edsoo.ru/7f41b
72

Hroro no pazaeny 20

O00011eHE 1 UTOTOBOE
MOBTOPEHUE

00yYaroIuXxcsi; TUCKYCCHH, KOTOPBIE 1al0T
00y4armumMest BO3MOKHOCTB IIPHOOPECTH OTIBIT
BEACHUS KOHCTPYKTUBHOTO JTMAJIOTa; IPYTIOBOii
paboThl WK paboTHI B Iapax, KOTOPBIE y4aT
KOMaHIHOU paboTe W B3aWMOJEHCTBHIO C IPYTHUMHU
JIETEMU;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE
MIOMOTAIOT MOJAEPKaTh MOTUBALIMIO O0YUAIOLINXCS K
MOJYYEHUIO 3HAHUH, HATAXKWBAHHUIO MTO3UTUBHBIX
MEKIMYHOCTHBIX OTHOILICHHUH B KJIACCE, TIOMOTaloT
YCTaHOBJICHHUIO TOOpOKeIaTeIbHOM aTMOChepsl BO
BpEMs YPOKa;

- opranu3anys medcTBa MOTUBUPOBAHHBIX U
SpYIUPOBAHHBIX 00yUarOIIMXCs HAJ HX
HEYCIIEBAIONIMMU OJHOKJIACCHUKAMH, JAIONIETO UM
COLIMAIILHO 3HAYUMBIH OIBIT COTPYAHUYECTBA U
B3aUMHOH MOMOIIIY;

- MHULIMUPOBAaHKE U MOJIEPKKA HCCIIEI0BATEIbCKON
JESITENIbHOCTH 00YYaIOMIUXCsl B paMKax pean3aiu
WUMH WHIMBUIYaJbHBIX U IPYMIOBBIX
HCCIIeIOBATENICKUX MPOEKTOB, YTO JacT
00yJaronmuMcs BO3MOKHOCTb TIPHOOPECTH HABBIKH
CaMOCTOSITEIBHOTO PELICHUS TEOPETUIECKOM
npo0JIeMbl, TEHEPUPOBAHUS U 0OpMITCHUS
COOCTBEHHBIX U/IEH, YBAKUTEIHHOTO OTHOLICHHUS K
Yy>KUM HJIesM, 0(DOPMIIEHHBIM B paboTax JApYyrux
uccienoBaresieil, HaBbIK MyOJMYHOTO BBICTYIUICHHS
nepes ayJuTOpUel, apryMEHTHPOBAHUSI X OTCTauBaHMS
CBOEH TOYKH 3pEHUS.

OBUIEE KOJIMYECTBO

YACOB I10 I[TPOI'PAMME 68




TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC

HanMenoBaHme KoauyecTBo 4acoB DJIEeKTPOHHbIE JeATeJbHOCTH YYUTEJISI € Y4eTOM NMPOrpaMMbl

New/n | pasnenos u Tem K 0 (uugposbie) BOCIMTAHUS IKOJIbI
0 E JLeton 1 Beero ongpom,m,l palc;mleuc 06pA30OBATEBHbIC
porp ¢ paboThl He padoThl pecypebt

Pazgea 1. JJIEKTPOJANHAMUKA -YCTaHOBJICHUE TOBEPUTEIIHBIX OTHOLIEHUN MEXIY

MaruuTtHoe nojie. Bu6moreka LIOK MeIarOrMIeCKIM pabOTHHKOM M 00YyJaIOITUMHUCH,
1.1 DIeKTPOMArHUTHAS 11 1 1 https:/m.edsoo.ru/7f41¢ CIOCOOCTBYOIUX MO3UTHBHOMY BOCIPUSATHIO

WH Y KIS 97¢ oOyJaronumucs TpeOoBaHUN U POCHO

Wrtoro no pazaeny

11

Pazgen 2. KOJIEBAHUMSA U BOJIHBI

MexaHuueckue u bubaunoreka [IOK
2.1 3JIEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c
KoJIeOaHus 97c
Mexanndeckue u bu6nmoreka LJOK
2.2 3JIEKTPOMAarHUTHBIC 5 https://m.edsoo.ru/7f41c
BOJIHBI 97¢
bu6mmoreka [JOK
2.3 OnTuka 10 https://m.edsoo.ru/7f41c
97c
Hroro no pazaeny 24

Pa3gen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
OCHOBBI CIIEITHATBHON bu6mmoreka IJOK
3.1 TEOpUH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIBHOCTH 97¢
HWroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
DJIeMEeHThI KBaHTOBOM bubmorexa LIOK
4.1 6 1 https://m.edsoo.ru/7f41¢
ONTHKHU
97¢c
4.2 Crpoenne aTroma 4 1 bubmoreka [IOK

https://m.edsoo.ru/7f41c

MeIarOruaecKoro pabOTHHKA, TIPUBIICUCHHUIO UX
BHUMaHUS K 00CyK1aeMoi Ha ypoke uHpopMmaruy,
AKTHBH3ALMH NT03HABATEIILHON ACATEILHOCTH;

- MO0y IeHNe 00yJaroIuxcs cOOTI0AaTh Ha YPOKe
OOIIENPUHSTEIE HOPMBI ITOBEICHNS, TPaBHiIa OOIICHHSI
CO CTapIINMH (TIeAarorndeCKUMHU pabOTHUKAMHK) U
CBEPCTHUKAMH (00YyJarOIIUMUCS ), TPUHIIUIIBI yIeOHOH
JUCLUIUIMHBI U CAMOOPTaHU3aLUHY;

- IpUBJICYCHNE BHUMaHUS 00yUaroImuxcs K
LIEHHOCTHOMY aCIEKTY M3Y4aeMbIX Ha YpOKax
SIBIICHUH, OpTaHU3aIns X pabOTHI C MOTydaeMoi Ha
YpOKe COIMAIbHO 3HAYNMOW WH(pOopMaIien —
MHHULUMPOBAaHUE e¢ 00CYKICHUS, BEICKa3bIBAHUS
00yYaroIMMHUCS CBOETO MHEHHUS 110 €€ TIOBOLLY,
BBIPa0OTKU CBOETO K HEll OTHOIIICHHS;

- ACTIOJIb30BaHHUE BOCITUTATENLHBIX BO3MOKHOCTEH
coJiep)KaHusl yueOHOro mpeaMeTa yepes
JEMOHCTPALIUIO 00y4YaloIUMCsI IPUMEPOB
OTBETCTBEHHOT'0, IPAKJAHCKOTO MTOBECHNS,
NPOSIBIICHHS YeJIOBEKOIOOUS 1 JOOpOCEPACUHOCTH,
yepes MoA00p COOTBETCTBYIOIIMX TEKCTOB IJIsl YTEHUS,
3aja4 AJs peleHns, NpoOJIeMHBIX CUTYaLMH 1
00CYyKJICHHS B KJIacCe;

- IPUMEHEHHUE Ha YPOKE HHTEPAKTHUBHBIX POpPM
paboTHI C 00YJAIOIIUMUCS: HHTEIUIEKTYyalbHBIX UT,
CTHMYJIUPYIOIIHNX T03HABATEIbHYI0 MOTHBAIIHIO




97¢
Bbubnuoreka [JOK

43 AToMHOE S7IpO 5 https://m.edsoo.ru/7f41¢
97¢

Wrtoro no pazaeny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPUSHUKHA

DJIeMEHTBI bubmnoreka [IOK

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

Wroro no pazaeny 7

Pazgea 6. OGOBIIAIOINEE TIOBTOPEHUE

O6o6maromee
MOBTOPEHUE

6.1

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

Hroro no pazneny

00yJaronuxcs; AMCKYCCHil, KOTOPBIE AAf0T
00yYaromumMest BO3MOKHOCTh PHOOPECTH OTBIT
BEICHUsI KOHCTPYKTUBHOTO THAJIOra; IPYMIOBOM
paboThl WK paboThI B apax, KOTOPBIE y4aT
KOMaH/IHOW paboTe U B3aUMOJIEHCTBHIO C IPYTUMHU
JIEThMH;

- BKJIFOUEHHUE B YPOK UTPOBBIX MPOIEAYD, KOTOPBIE
ITOMOTAOT MOEPKATh MOTHBAIIHIO 00YJArOIIUXCS K
NOJTYYEHUIO 3HAHUH, HAJTA)KUBAHHUIO TO3UTUBHBIX
MEKIMYHOCTHBIX OTHOILICHHUH B KJIacce, TOMOTaloT
YCTaHOBJICHHUIO JOOpOKeTaTeThHONH aTMOC(EPHI BO
BpeMsI YPOKa;

- opranu3anys medcTBa MOTUBUPOBAHHBIX
3pYIMPOBAHHBIX 00YUAIOMINXCS Hall UX
HEYCIIeBaIOIIMMU OTHOKJIACCHUKAMH, JAIONIETO UM
COLIMAIILHO 3HAYUMBIH OTBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIH;

- HHUITUMPOBAaHKE U TIOJIEPIKKA UCCIIeI0BATEIhCKON
JIeSITENIbHOCTH 00YUaIOMINXCsl B paMKaxX pealln3alin
VMU WHIIUBUYaJbHBIX M TPYIIOBBIX
HCCIIEIOBATEIBCKUX MTPOEKTOB, YTO TACT
00yJaroIuIMCcs BO3MOYKHOCT TIPHOOPECTH HABBIKH
CaMOCTOSITEIBHOTO PEUICHHUS TEOPETUIECKOM
poOJIeMbl, TEHEPUPOBAHUS 1 OPOPMIICHHUS
COOCTBEHHBIX HIEH, yBAXKUTEIHHOTO OTHOIICHUS K
YYXKUM HJIesSM, 0(DOPMIIEHHBIM B paboTax IpyTrHux
uccIe1oBaTelNei, HaBBIK MyOJUYHOTO BBICTYTUICHHS
nepes ay IUTOpue, apryMeHTUPOBAaHUS U
OTCTaMBaHMsI CBOCH TOYKH 3PCHUSI.

OBLIEE KOJIMYECTBO

YACOB I10 [TPOI'PAMME

66




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB
Tema ypoka KOHTpOJ’I HpaKTqu 3ﬂeKTp0HHbIe Ilﬂ(l)pOBble
Bcero bHBIC CKHe o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Bu6nuoreka [JOK
2. Owusnka — HayKa 0 MPHPOJIC. https://m.edsoo.ru/ff0c32e2
Hayunble MeTObI IO3HAHMUS Ypok "®dusnka 1 ecTeCTBEHHO-
OKpYy’Karotero mupa. Poib u mecto 1 Hay4YHBIA METOJ TIO3HAHUS
(hm3uky B HOpMHUPOBAHUN COBPEMEHHOM npupoasr” (POLID)
Hay4YHOU KapTUHBI MHUpa, B http
MPAaKTUIECKOW AEATENFHOCTH JTIOJIEH. s://resh.edu.ru/subject/lesson/58
94/start/90071/
3. MexaHuueckoe IBHXEHUE.
OTHOCHUTEIIPHOCTh MEXaHUIECKOTO 1 Bu6nuoreka [JOK
nBIDKeHHs. [lepeMerienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHUE
bubmmoreka [JOK
https://m.edsoo0.ru/ff0c3620
Ypok "PaBHOMepHOE
4. PaBHOMEpHOE MPSMOJIIMHEHHOE 1 MPSMOJIMHENHOE JBUKEHUE
JIBH>KEHUE MaTtepuanbHoit Touku" (POLL)
http
s://resh.edu.ru/subject/lesson/62
87/start/46887/
bubmmoreka [JOK
5. Tlosropenne kypea 9 kacca. ! https://m.edsoo.ru/ff0c372¢
6. BBoaHas KOHTpoOJIBHAs paboTa 1 bubmorexa [IOK
: a p p https://m.edsoo.ru/ff0c39¢cc
7. Crnoxenue ckopocTeil. MruoBeHHas | Bubnuoreka [IOK
U CpeNiHsisl CKOPOCTH. https://m.edsoo.ru/ff0c3ada
8. PaBHOyCKOpeHHOE MPSIMOIHMHEHHOe 1 Ypoxk "PaBHOycKOpeHHOE
JIBOKCHUE JIBUKCHUE MaTepUalIbHON
touku" (POILI)
9. CsoOonHoe majeHue. Y CKOpeHue 1 http
CBOOOJIHOTO TaJICHHS s://resh.edu.ru/subject/lesson/37
21/start/160133/
10. KpuBonuHeitHOe ABU)KEHUE.
JIBm>keHne MaTepHaabHONU TOYKHU IO 1 Ypok "PaBHOMEPHOE ABHKEHHE
OKPYKHOCTH TOYKH 110 OKpyxHOcTH" (POII)
11. O6o06mmaromuii ypok mo teme 1 http
"KunemaTuka" s://resh.edu.ru/subject/lesson/37
12. KonrpossHast pabora 1mo Teme | ) 0 11/start/47122/
"Kunemarnka"
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3bes
13. Pabora Han ommbOkamu. [TpuHImUm YPOK "HHEpUHANBHbIC CHCTEMEI
oTCYeTa U TPUHIIHIT
OTHOCUTENBHOCTH [ anumnes. "
1 OTHOCHTEJIBHOCTH B MEXaHHKE
WuepunanbHbIe CHCTEMBI OTCUETA.
. (PBII)
ITepsriit 3akoH HproToHA
http
s://resh.edu.ru/subject/lesson/62
86/start/47238/
14. Macca tena. Cwna. Ipuattumn 1 bubmmoreka [JOK
cyrneprno3uiuu cui. Bropoii 3akon https://m.edsoo.ru/ff0c3be8
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Hrrotona JJIsL MaTepI/IaJ'IBHOﬁ TOYKH

15. Tpernit 3akoH HproToHa 11s Bubmorexa [JOK
MaTepHaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
bubmmoreka [JOK

16. 3akoH BcemupHoOro TsroreHus. Cuna
TspkecTu. [lepBast kocMuueckast
CKOPOCTb.

https://m.edsoo.ru/ff0c3d00
VYpok "['paBUTaliMOHHBIE CUIIBI"
(PBII)

http
s://resh.edu.ru/subject/lesson/47
18/start/47325/

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

bubmuoreka LIOK
https://m.edsoo.ru/ff0c3el8

18. Bec tena. HeBecomocTh.

Ypoxk "3akon I'yka" (POII)

hitp
s://resh.edu.ru/subject/lesson/47
21/start/47472/

19. Cuna tpenus. Koapduunent
TpeHus. Cuia ConpoTUBICHHS MIPH
JBIDKEHHU TeJla B )KUIKOCTH WM Ta3e

Bu6nuoreka [JOK

https://m.edsoo0.1u/ff0c3f76
Ypox "Cunsl Tpenus" (POIL)
http
s://resh.edu.ru/subject/lesson/62
89/start/47531/

20. IToctynaTenbHOE U BpallaTEIbHOE
JBUKEHHE aOCOIIOTHO TBEPJIOTO Tea.
MowmenT cuibl. [1ne4o cuiibl. YcnoBus
paBHOBECHS TBEPIIOTO TENA

Bbut6moreka IJOK
https://m.edsoo.ru/ff0c41a6

21. O6o0marmuil ypok mo teme
" lunamuka"

22. KonrtponbHas paboTta 1o Teme
"Ilunamuka"

Ypok "l[locTynatensHoe
IBIKeHHe. BpamarensHoe
JIBIDKEHUE TBEPIOTO Tea"
(PBII)

http
s://resh.edu.ru/subject/lesson/62
88/start/47151/

23. Pabota Hanx ommbOKkamu. Mmimyibse
MaTepHalibHON TOYKH, CHCTEMbI
MaTepHalIbHBIX TOUeK. IMITyJIbC CHIIBL.

bubmmoreka [JOK
https://m.edsoo.ru/ff0c43d6
VYpok "Umnynsce. 3akoH
coxpanenus umiryibca” (POLLD)

3aK0H COXpaHEHHUS UMITYJIbCA. http

PeaktuBHOE nBUXEHUE s://resh.edu.ru/subject/lesson/58
95/start/138339/

24. PaboTa ¥ MOILIHOCTH CHJIBI. Bubnnorexa LOK

Kunernveckas sHeprusi MaTepuaaIbHOR
touku. Teopema 00 U3MECHEHUU
KUHETUYECKOW DHEPrun

https://m.edsoo.ru/ff0c4502

25. IloTeHnmManpHasT YHEPTHUSL.
[NoTeHnmanbHas YHEPTHUS YIPYTO
ne(OPMUPOBAHHON MPYKUHBIL
[NoTeHiManbHas SHEPI U TEJIa BOJIM3U
MTOBEPXHOCTH 3eMJIH

Bbut6moreka [JOK
https://m.edsoo.ru/ff0c461a

26. [loTeHnIaTbHEBIE U
HENOTEHIAbHBIC CHITBL. CBsI3b pa0OTHI
HEMOTEHITHALHBIX CHJI C ©3MCHEHUEM
MEXaHUYECKOMI OHEPTrun CUCTEMBI TCII.
3aK0H COXPAaHECHHS MEXaHUIECKOM
SHEPrUH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478c¢

27. JJaboparopHas pabora

Ypok "Pabora. MOIIHOCTB.
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«HccnenoBanue cBs3U pa6OTBI CHJIBI C
H3MCHEHHEM MCXaHUUECCKOU OHEpPruu

OHeprusi. 3aKOH COXpaHEHUs
MEXaHU9IECKOW dSHeprun"

Tella Ha TIPUMEPE PaCTSHKEHUS (ML)
PE3UHOBOTO JKI'YTa» hitp

28. O600IIAONIHii YPOK IO TEME s://resh.edu.ru/subject/lesson/62
"3akoHbI coxpaHeHus" 90/start/197453/

29. IIpoBepounas paboTa mo Teme BuGmorexa [[OK

«Kunematuka. JluHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

https://m.edsoo.ru/ff0c4b74

30. OCHOBHBIC ITOJI0KCHHUS
MOJIEKYJIAPHO-KUHETHYECKON TeOpuH.
Bpoynosckoe nBuxkenue. nbdysus

Bbut6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

31. XapakTep OIBMKCHUS U
B3aMMOJICHCTBHSI YaCTHUI] BELIECTBA.
Mogenu cTpoeHus ra3oB, XKUAKOCTEH U
TBEPIBIX TEI

Ypok "CtpoeHue ra3000pa3HbIX,
JKUJIKUX ¥ TBEPABIX TelL
Wneanbusiii raz" (POLL)

http
s://resh.edu.ru/subject/lesson/37
31/start/47858/

32. Macca monekyi. Konmmaectso
BemecTBa. [locrosiHHAass ABoraapo

VYpok " BeruncneHus ¢
WCIIOJIb30BaHUEM MMOHATHI
"KOJINYECTBO BellecTBa" U
"momspras macca"" (MOII)
http
s://uchebnik.mos.ru/material_vie
w/atomic_objects/8460843?
menuReferrer=catalogue

33. TemnoBoe paBHOBECHE.
Temneparypa u e€ usmepenue. llkana
Temnepatyp Llenbcus

Ypok "Temnepatypa. Heprus
TEIJIOBOTO JIBIKECHUS MOJICKYT"
(PBII)

http
s://resh.edu.ru/subject/lesson/58
98/start/15462/

34. Uneanpusiii ra3 B MKT. OcHoBHOE
ypaBHenue MKT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde
VYpok "OcHOBHOE ypaBHEHHE
MKT" (POIII)

http
s://resh.edu.ru/subject/lesson/62
91/start/15491/

35. AGcoroTHas TeMIepaTypa Kak Mepa
cpeaHel KUHETHYECKONU SHEPrUun
IBIDKEHUS MOJIEKYJI. Y paBHEHHE
MenneneeBa-Knaneiipona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

36. 3akoH JlanpToHa. I'a30BbIC 3aKOHBI

37. JJaboparopHas pabora
«OKcIepuMeHTaTbHAS TIPOBEPKA 3aKOHA
I'eii-JIroccaxay

Ypok "YpaBHEeHUE COCTOSHUS
HjacaabHOrO ra3a. ['a3oBnie
3akoHsI" (POLI)

http
s://resh.edu.ru/subject/lesson/62
92/start/325554/

38. M3omporieccrl B HeaIb-HOM rase u
UX rpauyecKoe MPeCTABICHUE

bubmuoreka IIOK
https://m.edsoo.ru/ff0c570e

39. O6o0maromumii ypok 1o TeMe
"MomnekynspHas ¢usmuxa”

40. KontponpHas paboTta 1o Teme
"MonexymsapHas dpuzuka'

VYpok "OCHOBHBIE OJOKEHUS
MKT. BpoyHoBckoe nBrkeHHE"
(PBII)

http
s://resh.edu.ru/subject/lesson/47
22/start/47800/
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41. Pabota Hax ommOKkamMu. BHYTpeHHSI
SHEPTHUs TEPMOJINHAMUYICCKON CUCTEMBI
u criocoObI e€ n3menenus. Kommuectso

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952
Ypok "BHYTpeHHSS SHEPIHsl.
Pa6ora. KomnuectBo TemroTer"

TEIUIOTHI ¥ paboTa. BHyTpeHH s (POII)

SHEPTHs OJHOATOMHOTO UJI€aIbHOTO http

raza. Buzsl temonepenaym. s://resh.edu.ru/subject/lesson/58
97/start/150904/

42. Y nenpHas TEMIO0EMKOCTH BEIIECTBA. Bubnnorexa LOK

KonmuecTBo TemnoTs! npu
Teronepeaade. AnuadaTHbIN poriece

https://m.edsoo.ru/ff0c5¢36

43. IlepBslii 3aKOH TEPMOAUHAMUKYU U
€ro MPUMEHEHHUE K H30IpOoLEccaM.
HeoOpaTuMoCTh MpOLECCOB B IPUPOJIE.
BTopoii 3aKk0H TEpMOJIUHAMHUKH.

Bbub6moreka IJOK
https://m.edsoo.ru/ffOc5efc
Ypoxk "llepBbrii 3aKoH
TEPMOANHAMUKN"

http
s://resh.edu.ru/subject/lesson/47
23/start/15578/

44, IMpwamumn nevicteus u KI1J]
TertoBoi MauHbl. [{ukn KapHo u ero

KIIJT.

bubmmoreka [JOK
https://m.edsoo.ru/ff0c600a
Ypok "CTraTucTUYECKUI CMBICIT
BTOpOro Havana. [{ukisl. [{ukn
Kapno" (MOILLI)

http
s://uchebnik.mos.ru/material_vie
w/atomic_objects/11840816?

menuReferrer=catalogue

45. Dkonoruveckue mpoodIeMbl

Ypoxk "TermnoBeie ABUTATEIIH.
KII/] TennoBeIx aBurarenei"

. (PDLI)
TerodHepreruku. O0o0maroumi ypok http
10 Teme "OCHOBbI TEPMO/IHAMUKH". s://resh.edu.ru/subject/lesson/37
63/start/160222/
46. [TapooOpa3oBaHHe U KOHJIEHCAIIUS.
Ucnapenune u kunenne. AOCOMIOTHAS U Bubmuorexa LHOK

OTHOCHUTENbHAS BIAXKHOCTh BO3yXa.
Hacsienssiit nap.

https://m.edsoo.ru/ff0c63b6

47. Teépnoe teno. Kpucramnmmueckue u
amopdHbIe Tena. AHU30TPONHS CBOICTB
KpucTayuIoB. JKHIKHe KPpUCTAIUIBI.
CoBpemenHbIe MaTepuaisl. [1naBnenne
U KpUCTaJUTU3alMA. Y JefbHast TeIioTa
iaBneHus. Cyoimmarust.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c650
VYpoxk "Kuakoctu u TBEpBIE
tena." (POILI)

http
s://resh.edu.ru/subject/lesson/37
41/start/78608/

48. YpaBHECHHE TEIIOBOTO OanaHca

Bbub6moreka IJOK
https://m.edso0.1u/ff0c6820

49. Dnextpuzanys Tei. DIEKTPUUECKUI
3apsia. [IBa BUIa 3JIeKTpUYeCKUX
3apsaa0B. [IpoBOTHUKY, TUAIEKTPUKHU U
MIOJTyTIPOBOJHUKH. 3aKOH COXpaHEHUS
3apsiza.

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6bcc

50. BzaumopeicTBue 3apsaoB. 3aKoH
Kynona. ToueuHslil a1eKTpudIecKui
3apsg

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6ced
Ypok "DneKTpuaecKuii 3aps.
3axon Kynona" (POL)

http
s://resh.edu.ru/subject/lesson/62
93/start/160282/
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51. Hanps>x€HHOCTH 3JIEKTPUYECKOTO
nosst. [IpuHiun cynepnosuuuu
3JIEKTPUUECKUX ToJiel. JIuaun
HaIpPsKEHHOCTU

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0c6df2
Ypoxk "Hanpsok€HHOCT 1
ITOTEHITAAIT
3NEKTPOCTATHYECKOTO TOJIS.
Paznocts motentmanos” (POLLI)
http
s://resh.edu.ru/subject/lesson/58
99/start/48723/

52. Pabota cui 371€KTpOCTaTUIECKOTO
nounst. [Torennuan. PasHocts
MTOTEHIIMAJIOB

Bbub6moreka IJOK
https://m.edsoo.ru/ff0c6f00

53. DnekrpoéMrocth. Konngencarop.
ONEKTPOEMKOCTD ITIOCKOTO
KOHJICHCaTOpa. DHEPTHUs 3apsHKEHHOTO
KOHJICHCaTOopa.

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

54. JIabopaTopnas pabota "M3mepenue
3IEKTPOEMKOCTU KOHAEeHcaTopa"

Ypok "DneKTpoeMKOCTb.
Konnencartop" (POII)

http
s://resh.edu.ru/subject/lesson/37
53/start/48777/

55. IlpuHIMN OeHCTBUS U IPUMEHEHHE
KOHJIEHCAaTOPOB, KOTMPOBAJIEHOTO
anmapara, CTpyHHOI0 IpUHTEpA.
DNEKTpOCTaTUYECKAs 3aIIHTA.
3azemileHue IEKTPOIPHOOPOB

Ypok "DIeKTpPOEeMKOCTb.
Kongencarop" (MOL)

http
s://uchebnik.mos.ru/material vie
w/atomic_objects/8475064?
menuReferrer=catalogue

56. KonTposnpHas paboTta 1o Teme
"DnexkTpocTaTuka"

Ypok "KoHneHcaTopsl.
DNEKTPOEMKOCTh
koHaeHcaropa" (MOILI)

http
s://uchebnik.mos.ru/material_vie
w/lesson_templates/20585877

menuReferrer=catalogue

57. Pabota Haj OMIMOKaMH.
ONeKTpUYEeCKH TOK, YCIOBUS €ro
cyuecTtBoBaHus. [10CTOSHHBI TOK.
Cwiia Toka. Hanpsikenue.
Compotunenue. 3akon Oma Jist
y4acTKa IeNH

Ypok " 3akon Oma mjst yuacTka
nenu. CoequHeHust
rpoBoaankoB" (POIII)

http
s://resh.edu.ru/subject/lesson/59
01/start/48864/

58. IlocnegoBarensHOE, MapaLICTHHOE, Bubnuoreka [IOK
CMeIIaHHOE COSAMHEHNE POBOTHIKOB. https://m.edsoo.ru/ff0c 7410
59. PaboTa 1 MOIIIHOCTH Bbub6moreka IJOK

3IEKTPUUECKOro ToKa. 3akoH J[xoys-
Jlenna

https://m.edsoo.ru/ff0c7838
Ypoxk "3akon JIxoyns-JIenma.
DC"

http
s://resh.edu.ru/subject/lesson/47
41/start/150960/

60. 3axkon OMa U1 ITOJTHOH
(3aMKHYTOI1) SIEKTPUYECKOH HeTH.
Kopotkoe 3ambikanue. JlaboparopHas
pabota «3mepenue 3/IC ncrounuka
TOKa W €r0 BHYTPEHHETO
COTIPOTHUBIICHUSD)

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
Ypoxk "3akon Oma asis monHoM
nenu" (POLL)

http
s://resh.edu.ru/subject/lesson/59
00/start/49362/

61. DnexTpoHHas MPOBOJUMOCTh
TBEPABIX METAJIIOB. 3aBUCUMOCTD

Ypok "DnekTpuueckuil TOK B
metamwiax" (POLL)
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COINPOTHUBJIEHUSI METAILJIOB OT
TemrepaTypbl. CBEpXIPOBOIUMOCTh

http
s://resh.edu.ru/subject/lesson/37
75/start/107857/

62. DIEKTPUUECKHM TOK B BAKyyMe.

VYpok "DnekTpuiecKuii TOK B
BakyyMme u razax" (POIL)

CBo¥iCTBa 3JEKTPOHHBIX MTyYKOB ! hup
p Y s://resh.edu.ru/subject/lesson/37
87/start/197482/
Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae
63. [lorynpoBOTHUKY, UX COOCTBEHHAS VoK "IICKIDHUCCKI TOK B
W IIpUMecHast poBouMOocTh. CBOMCTBa 1 ngn DOBO HI;I kax" (PDII)
p—n-niepexoaa. [lomynpoBoAHUKOBbIE htp YHpoBOAL
mpuGops! s://resh.edu.ru/subject/lesson/62
94/start/49445/
bu6moreka IJOK
. https://m.edsoo.ru/ff0c82ba
64. DnexTpuUIEeCKUil TOK B PacTBOpax U Vook "DeKThHaecKiil ToK B
paciuiaBax 3J1eKTPOJIUTOB. p " p
1 xkuarocTsax" (POLI)
ONeKTpONUTHYECKas! TUCCOLUALIHS. http
InexTposus s://resh.edu.ru/subject/lesson/62
95/start/15636/
65. DNeKTpUYECKU TOK B ra3ax.
CaMOCTOSTEILHBIA 1 1 Bbu6nuoreka [JOK
HECaMOCTOATENILHBIN pa3psi. MomHHS. https://m.edsoo.ru/ff0c84ae
[lna3ma
66. DnexTpuyecKue MpudbOpPHI U
YCTPOHCTBA U UX MPAKTUYECKOE 1 bubnmorexa [{OK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
67. O6o6marommii ypok «IlocTossHHBTI 1 bubmmoreka [IOK
TOK. TOKHM B pa3nuyHbIX cpenax” https://m.edsoo.ru/ff0c88be
68. KontponpHas padora mo teme " Bubmorexa LIOK
ITocTosiHHBLI IEKTpUUECKUN TOK. ToKH 1 1 https://m.edsoo.ru/ff0c8asa
B Pa3IU4HBIX Cpenax» T ]
69. Pabora Ha ommOKamu Butmiorexa [IOK
OGobmaiomii ypox no remam 10 ! https://m.edsoo.ru/ff0c8c56
KJ1acca. o -
OBLIEE KOJIMYECTBO YACOB I10 68 5 4

I[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

KoauuecTBo 4acos

Tema ypoka Kontposn | Ipakrnue | DJIEKTPOHHbIE HUPPOBLIE

Bcero bHBIC cKHe o0pa3oBaTeJibHBIE Pecypchl
padoThbI padoThbI

1. ITocTOsHHBIE MATHUTHI U UX

B3auMOJeHCcTBHE. MarHUTHOE MOJIE. 1 but6mmoreka [JOK

BexTop MarautHOM nHAYKIWHU. JInHIHI https://m.edsoo.ru/ff0c9778

MAarHUTHOW WHIYKITHH

2. MarnuTHOE€ noJsie NPOBOJHUKA C 1 Bu6nuoreka [JOK

tokoM. OmpIT DpcTena.

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/

B3aHMOZ[CI>iCTBHC IMPOBOJHHUKOB C TOKOM

3. JJabopaTopHas pabora «/3yueHue
MarHUTHOTO MOJISI KATYIIKH C TOKOM»

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c98fe

4. JleficTBHEe MAarHMTHOTO TIOJISI Ha
NpoBOJHUK ¢ TokoM. Cuia Amriepa.
Jlabopatopnas pabota «McciaemoBanne
JEHCTBUS MMOCTOSHHOT'O MarHuTa Ha
PaMKy ¢ TOKOM»

bubmuoreka IIOK
https://m.edsoo.ru/ff0c9ac0

5. JleficTBMe MarHuTHOTO TIOJISI HAa
JIBIDKYIIYIOCS 3apsDKEHHYIO YacTHILY.
Cuna Jlopenmna. Pabota cuiel Jlopentia

bub6nuoreka [IOK
https://m.edsoo.ru/ff0c9df4

6. DnexTpoMarHuTHas HHAYKLIHS.
[ToToK BEKTOpa MATHUTHON MHIYKLUH.
O/ C nHIyKIINN. 3aKOH
ANIEKTPOMArHUTHOM MHAYKIMKU Dapasest

Ypok "MaruuTtHasi UHIYKLIHSL.
JelicTBue MarHUTHOTO MOJIS Ha
MIPOBOJTHUK C TOKOM U
JBIOKYIIYIOCS 3apsSHDKEHHYTO
gactuiry" (POLI)

http
s://resh.edu.ru/subject/lesson/38
06/start/46748/

7. JlJabopatopHas pabota
«HccnenoBanue sBICHUS
ANIEKTPOMATHUTHOMN MHTYKITHH)

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

8. UuaykTUBHOCTD. SIBICHME
camonuaykuuu. JJIC caMOMHIYKITHH.
DHeprusi MarHUTHOTO TIOJIS KATYIIKH C
TOKOM. DJIIEKTPOMAarHUTHOE TT0JIe

Bbub6moreka IJOK
https://m.edsoo.ru/ff0ca600

9. TexHudeckue ycTponcTBa U UX
MIPUMEHEHHE: TIOCTOSHHBIE MAaTHUTHI,
3IEKTPOMArHHUTBI, JIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHUI],
WHIYKIMOHHAS I1eYb

Buneo "llocTossHHBIE MArHUTEL.
MarnuTHas ctpenka" (MOI)
http
s://uchebnik.mos.ru/material_vie
w/atomic_objects/1839038?
menuReferrer=catalogue

10. O6o0maronmii ypok «MarHuTHoe
nosie. DIeKTpOMarHuTHasE HHIYKIUSDY

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82
Ypok "DieKTpoMarauTHaS
nHaykus" (POL)

http
s://resh.edu.ru/subject/lesson/49
08/start/96375/

11. KonTponpHas paboTa 1o Teme
«MarHutHoe ToJie. DNeKTPOMarHuTHasI
HHIYKIHSD)

bubmuoreka LIOK
https://m.edsoo.ru/ff0cad58

12. Pabota Hax omuOkamu. CBOOOTHBIE
MEXaHHYECKUE KOJIeOaHusl.
l'apMonndeckue koneOaHus. Y paBHECHHE
TapMOHHUYECKUX KOJICOaHHUH.
[IpeBpartiieHue 3HEPTUU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0caf06

13. JIJaboparopuas pabora
«HccnenoBanre 3aBUCUMOCTH €U0
MaJbIX KojeOaHi rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl TPY3a»

Ypok "Mexanudeckue
konebanus" (POLL)

http

s://resh.edu.ru/subject/lesson/49
07/start/78497/

14. KonebaTenpHBIA KOHTYP.
CBOOOIHBIC JICKTPOMArHUTHBIC
KoJieOaHUs B HIEaTbHOM
KOJIe0aTeTbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHHYECKUMU U
ANIEKTPOMArHUTHBIMH KOJICOAHHUSIMH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb820
Ypok "CBoboaHbIC 1
BBIHYX/ICHHBIC
3NEKTPOMarHUTHBIE KOJIeOaHHUsI.
KonebarenpHbiit KOHTYD"
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https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://resh.edu.ru/subject/lesson/3806/start/46748/
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https://m.edsoo.ru/ff0c9df4
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https://m.edsoo.ru/ff0c98fe

(PDILLI)

http
s://resh.edu.ru/subject/lesson/59

03/start/46945/

15. @opmyna TomcoHa. 3aKoH
COXpaHEHHS SHEPTUU B UJICATbHOM
KOJIeOATEIbHOM KOHTYPE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16. IlpencraBieHne o 3aTyXaroUX
KoJieOaHusIX. BeIHy X IeHHBIE
MexaHn4deckue Kojebanus. Pesonanc.
BrIHyXICeHHBIE 3JIEKTPOMAarHUTHBIC
KoseOaHus

Bbu6nuoreka [JOK
https://m.edsoo0.1u/ff0cbb86

17. IlepeMeHHBIH TOK.
CuHyCOMIATLHBIN IEPEMEHHBIN TOK.
MomHOCTh NEPEMEHHOTO TOKA.
AMILTUTYTHOE U IEUCTBYIOLIEE
3HAUYCHUE CHJIBI TOKA M HATIPSHKEHUS

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0cbd34
VYpok "llepemeHHbII
anekrpuieckuii Toxk" (POL)
http
s://resh.edu.ru/subject/lesson/49
09/start/47006/

18. Tpancdopmatop. IIponzBoactro,
nepeaava u norpedieHne
3JIEKTPUYECKON 3HEprun

Ypoxk "Tpanchopmarop”
(MDBII)

http
s://uchebnik.mos.ru/material vie
w/lesson_templates/22353817?
menuReferrer=catalogue

19. YeTpoicTBO U IPaKTUIECKOE
MIPUMEHEHHUE 3NEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMEeHHOTO TOKa, TUHUN
3JeKTpornepeay

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20. DxonornyecKne pucKu Mpu
MIPOU3BOCTBE MIEKTPOIHEPTHUH.
KynpTypa ucnonp3oBanus
3JIEKTPOIHEPTHUU B NTOBCEIHEBHOMN
KU3ZHU

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cca54

21. MexaHuuecKue BOJIHBI, YCIOBHUS
pacnpoctpanenus. Ilepuon. CkopocTsb

Ypok "MexaHnueckue BOJIHbI"
(PBII)

htt
pnagssosgzze;? 1 ZUTHHA BOJIHBT. ://liesh.edu.ru/subi ect/lesson/37
P POROTIPHRIC BOTHEL 95/start/270796/
22. 3Byk. CkopocTb 3ByKa. [ poMKOCTB Bubmmorexa LHOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
Bbu6nmoreka [JOK

23. DNeKTpOMarHUTHBIC BOJHBI, UX
cBoiicTBa U ckopocTs. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0
Ypok "DneKTpoMarHuTHbIE
Bonubl" (POLI)

http
s://resh.edu.ru/subject/lesson/49
13/start/47383/

24. IIpyuHIUIBI pagUOCBA3H U
TeneBuieHus. Pa3BuTue cpeacTB CBS3M.
Pagnonokanus

Ypoxk "l[Ipumenenne
3JIEKTPOMATrHUTHOT'O
mznyuenns” (POL)

http
s://resh.edu.ru/subject/lesson/49
15/start/47443/

25. Kontponbnas padora «Konebanus u
BOJTHBD»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26. Pabora Haj ommOKaMH.

bu6nmoreka [JOK
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IIpsiMonMHEHHOE pacpoCTpaHEeHUE
CBETa B OJIHOPOJIHOM cpejie. ToueuHbIn
HUCTOYHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/ff0cd350
Ypok "CBeToBbie BOJIHBI"
(POLI)

http

s://resh.edu.ru/subject/lesson/49
14/start/47590/

27. OTpaxkeHue cBeTa. 3aKOHbI
oTpaxeHus ceera. Iloctpoenue
1300pakeHUH B INIOCKOM 3epKajie

Bu6moreka IJOK
https://m.edsoo.ru/ff0cd4e0

28. Ilpenomnenue cera. [lomHoe
BHyTpeHHee oTpaxkeHue. [IpenenbHblii
YTOJI IOJIHOTO BHYTPEHHET'0 OTPAKEHHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd 716

29. JlaboparopHast pabota «H3mepenne
MIOKA3aTels MPEeIOMIICHUS CTEKIIa»

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30. JIunzel. [TocTpoeHue m300pakeHMIA
B JIuH3e. POpMyJia TOHKOM JTUH3BI.
YBenuueHue JTUH3BI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cdd1e

31. JlaboparopHas pabora
«HccremoBanue CBOMCTB H300paskeHHIA
B JIH32X»

VYpoxk "JIunza. [Toctpoenue
n3obpaxenus B nunze" (POLL)

htp
s://resh.edu.ru/subject/lesson/38

43/start/270825/
32. lucriepcust cBera. CI0KHBIN COCTaB é}fgfmﬂncnepcm 1BeTa
6emoro cBera. L[Ber. Jlaboparopuas http

pabota «HaOmonenue aucnepeun
CBETa»

s://resh.edu.ru/subject/lesson/38
18/start/47999/

33. Unrepdepenuus cera. Audpaxuns
csera. JludpaxknmonHas pemerka

bubmuoreka LIOK
https://m.edsoo.ru/ff0ced22
Ypok "UnTtepdepentus crera"
(PBII)

http
s://resh.edu.ru/subject/lesson/59
06/start/197573/

34. TlonmepeyHOCTh CBETOBBIX BOJIH.
ITonsipuzanus ceeta

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cf02e
VYpoxk "l[lonspuzanus ceeta.
KopmyckynspHast v BoHOBast
teopun cera" (POLLI)

http
s://resh.edu.ru/subject/lesson/38
53/start/48173/

35. Onrudeckne MpuOOPHI U yCTPOHCTBA
1 YCJIOBHS UX 0€30I1aCHOTO IPUMEHEHUS

VYpok "Ontuueckue npuOOps"
(PBII)

http
s://resh.edu.ru/subject/lesson/38
29/start/197511/

36. I'paHuU1Ib IPUMEHUMOCTU
KJIacCH4eCcKOoi MexaHuku. [locTynarsl
CIeMaIbHON TEOPUH OTHOCUTEIBHOCTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862
Ypoxk "[locTynaTel crienmuamsHON
TEOPHU OTHOCUTEITBHOCTH
(CTO)" (PD1II)

http
s://resh.edu.ru/subject/lesson/59
07/start/48231/

37. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/JICHHE
BPEMEHH U COKpAIICHUE JIUTMHBI

Bbub6moreka IJOK
https://m.edsoo.ru/ff0cfa42
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38. DHeprus ¥ UMIYJIbC
PETSATUBUCTCKOM YacTUIlBl. CBSA3b MACChI
C DHEepruei M UMITyJILCOM. DHEPTHSI
MOKOS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfc68
Ypoxk "PenstuBuctckue
apdexter" (POLI)

http

s://resh.edu.ru/subject/lesson/49
16/start/290362/

39. KonrponbHas pabora «OnTuka.
OCHOBBI cTIeIMaIbHOM Teopuu
OTHOCHTEIILHOCTH»

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf6£0

40. Pabota Hag ommbkamMu. DOTOHBL.
®opmyna [lnanka. DHEprus M UMITYIIEC
¢dotoHa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfel6
Ypok "®otonsl. [Ipumenenue
dotoaddekra JlaBnenue cera”
(PBII)

http
s://resh.edu.ru/subject/lesson/38
78/start/48318/

41. OTKpHITHE U UCCIICIOBAHHE

bubmuoreka LIOK

https://m.edsoo.ru/ff0cffc4 Vpox
"®otorpdext" (POIL)

doroaddexra. Onbitel A. I'. CroneroBa http
s://resh.edu.ru/subject/lesson/49
17/start/197790/

42. 3akonsbI poTorddexra. YpaBHEHNES Bubmmorexa LIOK

OiiamTeiHa 11 poTodrddekra.
«Kpachas rpanuna» gorodrddekra

https://m.edsoo.ru/ff0d015¢e

43. JlaBnenue ceera. OnbiThl 1. H.
JlebeneBa. XuMnueckoe neiicTBUE CBETA

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0d04a6

44. TexHnueckue ycTpoicTBa U
MIPaKTUUECKOE IPUMEHEHHE:
(dotoanemenT, (HOTOAATYUK, COTHCUHAS
Oartapesi, CBETOTUO]T

Buneo "BakyyMHbIit
thoroanement” (MOIII)

http
s://uchebnik.mos.ru/material_vie
w/atomic_objects/11276233?
menuReferrer=catalogue

45. Pemrenue 3a1a4 1o TeMe «DJIEMEHTEI Bbu6nuoreka [JOK
KBAaHTOBOW OITHUKH https://m.edsoo.ru/ff0d0302
Bbu6nmoreka [JOK

46. Mopens atroma TomcoHa. OTIBITEI
Pesepdopaa mo paccessHUIO 0-9acTHII.
[TnanerapHas Mojenb aToMa

https://m.edsoo.ru/ff0d091a
Ypoxk "Crpoenune atoma. OTBITEI
Pezepdopaa” (POLL)

http
s://resh.edu.ru/subject/lesson/39
10/start/48347/

47. Iloctynatet bopa

bub6nuoreka [IOK
https://m.edsoo.ru/ff0dOafa
Ypok "KBaHTOBBIE IOCTYJIAThI
Bbopa" (POLL)

http

s://resh.edu.ru/subject/lesson/59
08/start/197851/

48. 3ny4eHue u noriomieane (OTOHOB
IIPU IIEpEX0/ie aTOMa C OJJHOI'O YPOBHSI
SHEPIUHU Ha Apyroi. Bujel criekTpoB

Bbub6moreka IJOK
https://m.edsoo.ru/ff0dOafa

49. BoaHOBBIE CBOMCTBA YacTHL]. BOIHEI
ne bpoitnsa. KopnyckynsipHo-BoJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
W3ITy4YeHHe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8
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https://uchebnik.mos.ru/material_view/atomic_objects/11276233?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11276233?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11276233?menuReferrer=catalogue
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://m.edsoo.ru/ff0cffc4
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://m.edsoo.ru/ff0cfc68

50. OTKpBITHE PaTUOAKTUBHOCTH.
OmeiTel Pezepdopmaa mo onpeneneHunto
COCTaBa PaJHOAKTUBHOTO U3ITyUeHHS

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0d0fd2
Ypok "PannoakTHBHOCTS.
W3zoromnsr" (POL)

https://resh.edu.ru/subject/lesson
/3889/start/290391/

51. CpoticTBa annda-, 6era-, raMma-
n3nydeHvs. BiusHue painoakTHBHOCTH
Ha JKHUBBIE OPTaHU3MBI

Buneo "IIponukaromas
CrocoOHOCTh. Bupl
PaJIMOaKTUBHOTO U3TYUYCHHS.
(xomus)" (MOII)

http
s://uchebnik.mos.ru/material vie
w/atomic_objects/5323990?

menuReferrer=catalogue

52. OTKpBITHE IPOTOHA U HEUTPOHA.
W3otonel. Anbga-pacma.
DJNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'amma-nu3nyueHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53. DHeprus CBsI3U HyKJIOHOB B fJIpe€.
SnepHbie peakiuu. SnepHbId peakTop.
[IpoGiieMbl, IEPCIIEKTUBBI,
9KOJIOTHYECKHE aCMEKTHI SAEPHON
JHEPreTHKH

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1356
VYpok "AnepHbie peakiun'
(PBII)

http

s://resh.edu.ru/subject/lesson/49
18/start/48463/

54. DnemenTapHble YacTUIbl. OTKpBITHE
MO3UTPOHA. MeTObI HAOMIOICHUS U
pPETrUCTpaLuy SJIEMEHTAPHBIX YaCTHII.
Kpyraneiii cron «@yHnaMeHTaIbHbIE
B3auMoaercTBUI. EnUHCTBO
(du3nuecKor KapTHHBI MUPay

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38
VYpok "DrneMeHTapHbIe YaCTHUIIBI
n ux knaccudukarus” (POLLD)
http
s://resh.edu.ru/subject/lesson/59
09/start/48492/

55. Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpKAE 3BE3/1bI, TUTAHETHI, UX BUANMOE
nBkenne. CoaHedyHasi CHCTeMa

Ypok "ConHeuynas cuctema.
3aKOHBI IBIKEHNUS IIaHeT"
(PBII)

http
s://resh.edu.ru/subject/lesson/39
18/start/48521/

56. Comnune. CoitHeyHass aKTUBHOCTD.
Hcrounuk >ueprun ConHia 1 3BE37

Ypok "Tena ComHeuHOM
cucremsr" (POIL)

http
s://resh.edu.ru/subject/lesson/49
36/start/151726/

57. 3Be3bl, MX OCHOBHBIE
XapaKTEPUCTHUKH. 3BE3/IbI TIIaBHOM
MOCIIEIOBATENILHOCTU. BHYTpeHHEE
ctpoenue 3B&311. CoBpeMeHHbIE
MIPEJICTABJICHUS O IPOUCXOXKICHUN U
sposronri CoJIHIa U 3BE3]]

Ypoxk "3Be3np1. Comatre” (POII)
http
s://resh.edu.ru/subject/lesson/59
10/start/280701/

58. Mneunsiif [IyTs — Hama

Ypoxk "l'amaktuku" (POLII)

I"amakTuka. IloosxkeHue U ABH>KEHUE http

Conuua B ["anaxktuke. ["'anakTuku. s://resh.edu.ru/subject/lesson/49
UepHbIe JBIPHI B siipax TalakTHK 35/start/290420/

Bcenennas. Pa3Oeranue rajiakTuk. EtIt)OK Beenennas” (POLL)
Teopus bonsmioro B3peiBa. PenankroBoe S‘_//Iiesh eduru/subject/lesson/49
n3iydeHue. MerarajakTuka 3'7 Istal rt./197‘9 41/

59. HepeuieHnble mpoOaeMbl

Ypok "Kocmuueckoe



https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://uchebnik.mos.ru/material_view/atomic_objects/5323990?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5323990?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5323990?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://m.edsoo.ru/ff0d0fd2

ACTPOHOMHHU

60. KouTponbHas padbota « JIeMeHThI
ACTPOHOMUHM U aCTPOPUIUKI

m3nyuenue" (MOILI)

http
s://uchebnik.mos.ru/material_vie
w/lesson_templates/363108?
menuReferrer=catalogue

61. Pabora Hax omuOKamu.
O6o06maromnmii ypok. Pois gusuku u
aCTPOHOMMH B 3KOHOMHUECKO1,
TEXHOJIOTUYCSCKOM, COIMAIBLHON U
ATHYECKOH cepax AeaTenbHOCTH
YeloBeKa

62. O6o6mmaromuit ypok. Pors u Mecto
(PM3UKH U aCTPOHOMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpa

Ypok "O0o0mIeHNE IO TEME
"CTpoeHue U 3BOJIONHUSA
Bceenennoit"" (MOII)

http
s://uchebnik.mos.ru/material vie
w/atomic_objects/7527471?
menuReferrer=catalogue

63. O6o6uaromwmii ypok. Poib
¢buznueckoii Teopun B HOPMHPOBAHHU

Ypok "®uznka aTOMHOTO sIpa:
uroroBbiit uHTEpakTHB" (MOIII)

htp

MpeACTaBIeHUH 0 PU3NYEeCKOi KapTHHE ! s://uchebnik.mos.ru/material vie
MHpa w/lesson_templates/322001?
menuReferrer=catalogue
Ypok "MarauTHoe none.
WNHpykuus MarHUTHOTO mosist"
64. IToBTOpenue 1o TeMe «MarHuTHOE 1 &t? 1)
moIe. IMEKTPOMATHHTHAS WHILYKIHS s://uchebnik.mos.ru/material_vie
w/lesson_templates/489966?
menuReferrer=catalogue
Ypok "O0o0mIarmuii ypoK 1mno
65. IloBTOpenue no teme «OnTHKa. f;_thée: Onruica™ (M3
S:::C?;’i:;e:oiif»}mn feopH ! s://uchebnik.mos.ru/material_vie
w/atomic_objects/8510940?
menuReferrer=catalogue
. Moo o e cemrroan | B 10K
: P https://m.edsoo.ru/ft0d1784
acTpou3UKI»
OBIIEE KOJIMYECTBO YACOB T10 66

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8510940?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/489966?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/322001?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/322001?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/322001?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527471?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/363108?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/363108?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/363108?menuReferrer=catalogue

HopMmbl oueHuBanust yueOHoro npeamera «@uznka»

OueHka 0TBETOB y4aluxcsl MPU MPoOBeJeHUH YCTHOTO OMpoca

Ouenka «5» cTaBUTCS B CIEIYIONIEM CITydae: OTBET YUYEHHUKA MOJHBIN, CAMOCTOSTENbHBIN, MPaBUIBHBIN,
U3JI0)KEH  JIMTepaTypHbIM  SI3bIKOM B ONPEACICHHOM  JIOrMYecKOW  IOCIeA0BAaTeNbHOCTH, pPaccKas
COITPOBO’KIAETCSI HOBBIMU TIPUMEPAMH; YUalIUiics 00HApYKUBAET BEPHOE MOHMMaHUe (PU3MUYECKON CYIIHOCTH
paccMaTpuUBaeMbIX SIBICHHH W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpPUH, JaeT TOYHOE OINpeAeicHue W
UCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOpHUH, NMPaBHIBHOE ONpejaeicHrne (U3NYECKUX BEIWYHH, WX
€IMHUI] ¥ CIIOCOOOB M3MEPEHHS; YUalIUiics yMeeT MPUMEHUTh 3HAaHUSI B HOBOW CUTYAllMH NPH BBINOJTHECHUU
NPaKTUYECKUX 3a/IaHUH, 3HAET OCHOBHBIC IMOHSITUS U YMEET ONIEPUPOBATh MU TIPU PEIICHUH 3a/1a4, IPABIILHO
BBITIOJTHSICT YEPTE)KH, CXEMbl W Tpa(UKH, COMYTCTBYIOIIUE OTBETY; MOXET YCTAaHOBHTH CBSI3b MEXIY
U3y4aeMbIM M paHee M3YYCHHBIM MaTE€pPHaJOM MO Kypcy (HU3WKH, a TaKKe C MaTepHaloM, YCBOCHHBIM IPH
W3YYEHUHU JPYTUX TPEJAMETOB; BIAJCeT 3HAHUSAMU U yMEeHHsIMU B oObeMe 95% - 100% ot TpeboBaHMit
POTPaMMBI.

OueHka «4» cTaBUTCS B CJIeIYIOIEM CJIy4dae: OTBET YJOBJIETBOPSET OCHOBHBIM TPEOOBAaHUIM K OTBETY
Ha OLEHKY «5», HO COJICPKUT HETOYHOCTH B H3JIOKECHUHM (DAKTOB, ONPEACICHUN, MOHSATHH, OOBICHCHHU
B3aMMOCBSI3€H, BBIBOJAX W pEHICHWH 3aJady. HETOYHOCTH IIeTKO WCHPaBISIOTCS TpU  OTBETE Ha
JIOTIOJTHUTEJIBHBIC BOMPOCHI, YYalWiCs HE WCIOJNb3YeT COOCTBEHHBIM IUIAaH OTBETa, 3aTpPyIaHICTCS B
MPUBEICHUU HOBBIX MPUMEPOB, U MPUMEHEHUH 3HAHUI B HOBOHM CHUTyaIuu, ciabo MCIOIB3yeT CBSI3U C paHee
U3YYEHHBIM MaTepUajoM M C MaTepuajoM, YCBOCHHBIM IMPH U3yYECHUHU JIPYTHX MPEAMETOB; 00bEM 3HAHUU U
YMEHH ydamerocs coctapisitor 80-95% ot TpeGoBaHMI MPOrpaMMBI.

Ouenka «3» cTaBUTCH B CJeyIOLIeM cay4ae: Ooiblias yacTb OTBETAa YAOBJIETBOPSET TPeOOBaHUAM K
OTBETY Ha OICHKY «4», HO B OTBET€ OOHApYXHMBAIOTCS OTIENbHBIE MPOOENbl, HE MPEMATCTBYIOLINE
JMAIbHEUIIIEeMY YCBOEHHUIO TIPOTPAaMMHOIO MaTepuaia; ydJaluiicss OOHapyKHMBaeT TMOHUMaHUE Y4eOHOTO
MaTtepuaja TpU HEIOCTaTOYHOW TMOJHOTE YCBOCHHS IOHATHH WM HEIOCIIEIOBATEIIEHOCTH W3JI0KCHHUS
MarepHaia, yMeeT IPUMEHATh MOTy4YeHHbIC 3HaHUS IPU PELICHUH MPOCTHIX 3a/1a4 ¢ UCIOJIb30BAHUEM TOTOBBIX
dbopMyI, HO 3aTPyIHSAETCS MPU PEIICHUH KaYeCTBEHHBIX 3a7a4 U 3a/1a4, TPeOyomux mpeoopazoBanus GopMy;
yyaluiicss BiajeeT 3HAHUSAMU M yMEHHUAMHU B oObeme He MeHee 80 % copaep:kaHMs, COOTBETCTBYIOIIETO
MIPOrPaMMHBIM TPEOOBAHUSM.

Ouenka «2» CTaBUTCS B CJeAYIOLIEM CJIy4ae: OTBET HETPABWIBHBIN, MTOKA3bIBAET HE3HAHUE OCHOBHBIX
MOHATHUN, HETIOHUMAaHUE M3YUYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3eH, HEyMeHHE paboTaTh ¢ yUYCOHHKOM,
peuiaTh KOJUYECTBEHHbIE U KaUeCTBEHHBIE 33/1a4H; yUalllUics HE OBJIaJe]l OCHOBHBIMU 3HAHUSIMHU U YMEHUSIMU
B COOTBETCTBHUU C TPEOOBAHHUSIMHU IMPOTPAMMBI; yUYaIllUHCS HE BIIaJEeT 3HAHUSAMHU B oObeMe TpeOOBaHHWI Ha
OIIEHKY «3».

OueHka 0TBETOB Y4YAIIUXCS NMPH MPOBEAEHUH CAMOCTOATEIbHBIX U KOHTPOJBHBIX PadoT:

Ouenka «5» cTaBUTCA B CIEAYIOIIEM cllydae: paboTa BBINOIHEHA MOJIHOCTBIO; C/IENaH MepeBO]l €IUHMIL
BceXx (usnueckux BeqnduH B «CH», Bce He0OOXOAMMBIE JaHHBIE 3aHECEHB! B YCIOBHE, IPABUIIBLHO BBITIOJIHEHBI
YepTeXH, CXEMbl, TIpaQUKH, PUCYHKH, COIYTCTBYIOIME PEIICHUIO 3a/]ay, CcJejaHa [poBepKa IO
HAaMMEHOBAHMSM, IIPAaBUIIBHO ITPOBEACHBI MATEMATUYECKHE PACUEThl U JIaH MOJIHBIM OTBET; HA KAYECTBEHHBIE U
TEOPETUYECKUE BOIIPOCHI JaH IIOJIHBIM, MCUEPIBIBAIOIIUN OTBET JIMTEPATYPHBIM SI3BIKOM B OIIPEACICHHON
JIOTUYECKON II0CIEAOBATEIBHOCTH, YYAlMWCS IPUBOAUT HOBBIE INPUMEPBI, YCTAHABIMBACT CBA3b MEXKIY



U3y4aeMbIM M paHee M3YYEHHBIM MaTEepPHaJOM MO Kypcy (U3WKH, a TaKKe C MaTepHaloM, YCBOCHHBIM IIPH
U3yUYEHHUH JPYTUX MPEIMETOB, YMEET IPUMEHUTH 3HAHUS B HOBOM CUTYaIlUH; yJaluiics oOHapy>KUBAET BEpHOE
NOHUMaHKEe (PU3MUECKON CYIIHOCTH paccCMaTpUBAeMbIX SBICHHHA M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JaeT
TOYHOE OIPEIEICHUE U HUCTOJIKOBAHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOPHUH, a TaKXKe IPaBUIBHOE
ornpejieneHue pU3NUECKUX BEIUYMH, UX €AUHUI] U CLIOCOOOB U3MEPEHHUS.



OuneHka «4» CTaBUTCS B cleyloleM ciay4yae: paboTa BBINOJHEHA MOJHOCTHIO WM HE MEHEee 4eM
Ha 80 % or oObema 3agaHMsi, HO B HEW MMEIOTCS HEIOYEThl M HECYUIECTBEHHBIE OINMOKH; OTBET Ha
Ka4eCTBEHHBbIE M TEOPETUYECKHE BOIMPOCHI YJIOBJIETBOPSET BBIIICHIEPEUHUCICHHBIM TpPeOOBAaHUAM, HO
COJICPKUT HETOYHOCTH B H3JIOKEHHH (PAKTOB, OIpENeNeHUH, TOHATHIA, OOBSCHEHWH B3aMMOCBS3EH,
BBIBOJIAX M PEILICHUH 33]a4; yYAIIUICs UCIIBITHIBAET TPYIHOCTH B MPUMEHEHUH 3HAHUN B HOBOM CUTYaIlHH,
HE B JIOCTaTOYHOW MEpe UCTOIB3YET CBSI3U C paHee M3yYCHHBIM MaTEpUaIOM M C MaTEPUAIIOM, YCBOCHHBIM
IpY U3yYSHHUN APYTUX TPEAMETOB.

Ouenka «3» cTaBUTCHA B cjeaylounieM ciay4yae: paboTa BBIMOJHEHA B OCHOBHOM BEpHO (00BEM
BBITIOJTHCHHON YacTH COCTaBIsieT HE MeHee 1/2 ot olbmiero oObema), HO JOMYIICHBI CYIIECTBEHHBIC
HETOYHOCTH; ydalluiics oOHapy>KMBaeT NMOHMMaHuE Y4eOHOro MmaTepuana MpU HEIOCTaTOYHOH MOJIHOTE
YCBOGHHUSI TOHATHH M 3aKOHOMEPHOCTEH; yMeeT MPUMEHSTh MOJyUYeHHbIE 3HAHUS MPH PEIICHUH MPOCTHIX
3aJa4 C HUCIOJB30BAaHUEM TOTOBBIX (POPMyJ, HO 3aTpyAHSETCS MPH PEHIeHUH KAadyeCTBEHHBIX 3aJad U
CJIOHBIX KOJTMYECTBEHHBIX 33]1a4, TPeOYyIOMHX MpeodpazoBaHus GOpMYyIL.

Ounenka «2» CTaBHTCH B CJeAyIOIIeM cJydae: pa0oTa B OCHOBHOM HE BBINOJIHEHA (00BEM

BBITOJIHEHHOH YacTu MeHee 1/2 oT ob1ero oobeMa 3ajjaHus); yJalluics MOKa3bIBaeT HE3HAHUE OCHOBHBIX
NOHATUM, HEINOHMMAaHHME U3Y4YCHHBIX 3aKOHOMEPHOCTEM M B3aUMOCBA3EH, HE YyMeEeT pellarh
KOJIMYECTBEHHBIC U KAYECTBEHHBIC 3a1a4H.

OuneHka oTBETOB yYyamuxcsi NIpya NMpoBEJICHUH naﬁopaToprlx paﬁoT

Onenka «5» cTaBUTCA B CIIEAYIOIIEM ciIydae: 1abopatopHas paboTa BEITIOJHEHA B TIOJTHOM 00bEME C
coOirofieHueM HeoOXOAMMON TIOCTIEeI0BAaTEIbHOCTH IPOBEJECHUSI OMBITOB M HW3MEpPEHUi; ydaluics
CaMOCTOATCIIBHO W pallMOHAJIBHO CMOHTHUPOBAJ HGO6XOILI/IMOG 060py,Z[OBaHI/I€, BCC OIILITBHI IIPOBCII B
YCIIOBUSIX M pEeXHMMaxX, 00ECHEeUMBAIOIINUX TOJyYeHHE MPAaBUIbHBIX PE3yIbTaTOB U BHIBOJIOB; COOIIOAAN
TpeOoBaHusI 0€30MAaCHOCTU TPyJa; B OTUETE NPABWIBHO M aKKypaTHO BBIMOJHWII BCE 3alKCH, TaOJHIIbI,
PHUCYHKH, YepTeXH, rpaUKu, BBIYUCIECHUS; TPABIILHO BBIITOJHWI aHAJIU3 TOTPEIIHOCTEH.

OueHka «4» CTaBUTCS B CJeIYIOIIEM cJIydae: BHITIOTHEHHE TaOOPaTOPHON pabOTHl YIOBIETBOPSET
OCHOBHBIM TpeOOBaHUSIM K OTBETY Ha OILIGHKY «5», HO ydYalluiicsl MOMyCTHJI HEAOYEThl WM HErpyOble
OH_II/I6KI/I, HC MOBJIMABIINEC HA PE3YJILTAThI BHIITOJITHCHU A pa6OTBI.

Ouenka «3» cTaBUTCA B CJeAyIOIIeM cJydae: pe3yJbTaT BBHIIIOJHEHHOW 4YacTH JabopaTOpHOM

paboThI TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIA BBIBOJ, HO B XOJIE MPOBEACHHUS OIBITA U U3MEPEHUI
OBLITN JOIYIICHBI OIIMOKH.

OuneHka «2» CTaBUTCH B CJIeAYIOIIEM CJIy4Yae: pe3yibTaThl BBIOJHEHUS 1a00paTOpHO paboOThl HE
MO3BOJIAIOT  CJCJIaTh TPABHJIBHBIA BBIBOJ, HW3MEPCHHS, BBIYMCICHUSA, HAOIIOACHHUS IPOU3BOIMINCH
HENPaBUILHO, YPABHEHUS PEAKIIUI OTCYTCTBYIOT WM UMEIOT TPyObIe OIHOKH.

Ipumeuyanus.
Bo Bcex ciydasx OIleHKa CHIDKAETCsl, €CIIN YYCHHUK He COOJoaan TpeOOBaHUH TEXHUKH 0€3011acCHOCTH

IIpU TPOBEICHUM 3KCIEPUMEHTa. B Tex ciywasx, KOrja ydalluics MOoKa3ajl OPUTMHAJIBHBIM MOIXOI K
BBITIOJIHEHUIO Pa0OThl, HO B OTYETE COJAEPXKATCS HEIAOCTATKH, OIEHKA 3a BBIMOJHEHUE pPaldOThI, IO
YCMOTPEHHIO YUHUTEsl, MOXKET OBbITh MOBBIIIEHA IO CPABHEHUIO C YKa3aHHBIMU HOPMAaMH.

TecToBBII KOHTPOJIb:

Llenpro TeCTOBBIX 3aaHUI SBISETCS BO3MOKHOCTD BBISIBIICHUS 3HAHUM, YMEHHM, HaBBIKOB
KQ)KJIOTO UCIIBITYEMOI'0, TIO3TOMY B KaU€CTBE MHTEPIIPETAIMOHHON CUCTEMBI OTCUETA UCIIOIb3YETCS
KOHKPETHAsl ISl ONPEeIeTICHHON BO3PACTHOM TPYIIIBI yUalIuXcs 00JIacTh COAePKaHUs TaHHOTO
y4eOHOro MpeaMeTa.

3anaHus TecToB pa3paboTaHbl B ABYX (hopmax:
1. 3akpbIThie 3a7aHus (3aJaHUsI C BHIOOPOM OTBETOB, IIPU KOTOPBIX MCHBITYEMbIH BBIOMpAET

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



2. OTKpBITHIC 337aHUs (3a/1aHUs, B KOTOPBIX UCTIBITYEMBIH caM (POpMYIHPYET OTBET).
IIpu TecTpoBaHuM Bce BepHble OTBeThl OepyTcst 3a 100%, Torna oTMETKa BBICTABISIETCS B
COOTBETCTBUHM C TaOJIHULIEH:

IIpoueHT BBINOJTHEHU S OTMeTKa

3a/aHusl

95% u Goiee OTIINYHO

75-94%% XOpOoLIOo

50-74%% YJIOBJICTBOPUTEIHLHO
menee 50% HEYJIOBJIETBOPUTEIHHO

Ilepedyensb ommoOOK
I'pyOnbie omuoOKu:

- HE3HaHUE OIpeAeNiCeHUIl OCHOBHBIX MOHATHUN, 3aKOHOB, MPaBUJI, OCHOBHBIX IOJOKEHUMN
Teopuu, (QopMyl, OOMICTIPUHATHIX CHMBOJOB 00O3HAUEHUS (UIMYECKUX BEIWYUH, CIUHUI] HX
U3MEPEHUS;

- HEyMEHUE BBIJICJIUTh B OTBETE IIABHOE;

- HEyYMEHHEe NMPUMEHSATh 3HAHUS Ul PelleHUs 3a7ad U OObsICHEeHUsS (PU3MUECKUX SIBICHUM;
HENPABIIHLHO C(OPMYIUPOBAHHBIE BOMPOCH 33]]a4M MJIM HEBEPHBbIE OOBSICHEHHS X0/a €€ PEeIICHHUS,
HE3HaHWE TPUEMOB pelIeHHs] 3a/ay, aHaJOTMYHBIX paHee pEeIIeHHbIM B KJacce, OIMIMOKH,
MOKAa3bIBAIOIIUE HEMPaBUIbHOE MOHUMAHUE YCJIOBUS 3aJayd WIM HENPaBUIHLHOE HCTOJKOBAHHE
pelIeHus;

- HEYMEHHE YHTaTh U CTPOUTH rPapMKu ¥ MPUHIIUIHAIEHBIE CXEMBI;

- HEyMEHHE TMIOATOTOBUTh K paboTe yCTAaHOBKY WM JjabopaTopHoe 0O0OpyI0BaHUE,
MIPOBECTH OIIBIT, HEOOXOIUMBIC PACUETHI, WIIH UCIIOJIL30BATh MOMyUYEeHHBIC JTaHHBIE JJIsi BEIBOJIOB;

- HeOpeXHOe OTHOIIIEHUE K JIA0OpaTOPHOMY 000PYIOBAHUIO M K3MEPHUTEIHHBIM MMPUOOpaM;

- HEYMEHHE OMpeACIUTh MOKa3aHUEe U3MEPUTETHLHOTO MPHOOopa;

- HEyMEHHE COCTaBJISITh ypaBHEHMS PEaKLIUM, 3JIeKTPOHHBIN OaaHc;

- HapyIlIeHHe TpeOOBaHMI MpaBUJI 0€30MaCHOT0 TPYA MPH BBHIMOJIHEHUU YKCIIEPUMEHTA.

HerpyOblie ommokm:

- HETOYHOCTH (POPMYIHPOBOK, OTpEICIICHUH, MOHITHI, 3aKOHOB, TEOpPHWii, BBHI3BAHHBIE
HETOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIpPEAENIEMOro IOHATHSA, OIIMOKU, BbI3BAaHHBIC
HECOOIIOCHNEM YCIIOBUI MPOBEJCHNN OIBITA HIIM U3MEPEHUIA;

- OWUOKM B YCIOBHBIX OO0O3HAUEHUSX HA MNPUHIUMNHAIBHBIX CXeMaX, HETOYHOCTH
yepTekeil, rpaduKoB, CXeM;

- TPOMYCK WM HETOYHOE HalMCaHHe HAaMMEHOBAHUM eTUHUI] PU3NUYECKIX BEIUYHH;

- HEpalUOHAILHBIN BEIOOP X012 PEIICHHUS.

Henouernr:

- HepalMOHAJIbHbIE 3alKMCH MPHU BBIYUCICHUSIX, HEPalMOHAJIBHBIE MPUEMbl BBIUYHCICHUU,
npeoOpa3oBaHUil U PEIICHHIA 3a/1a4;

- apudmernyeckue OMMOKM B BBIYUCICHHUSIX, €CIM A3TH OLIMOKM TpyOO HE HCKaKaloT
peaIbHOCTh MOJIYYEHHOIO PE3YJIbTaTa;

- OTJeNbHbIE MOTPEUTHOCTH B (OPMYIUPOBKE BOIPOCA UIH OTBETA;

- HeOpeXHOE BBIMOTHCHHE 3aMHUCel, YepTekeH, cXeM, rpaduKoB;

- opdorpaduyecKkre 1 MyHKTYaIlHOHHBIE OITUOKH.



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