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IHHOACHUTEJIbBHASA 3AIINCKA

IIporpamma no ¢u3uke 6a30BOro ypoBHs Ha ypOBHE CpeAHEro 0011ero oopazoBanus pazpadoraHa
Ha OCHOBE IIOJIOKEHMH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammsl, nipeactaBieHHbIX B @I'OC COO, a takxke ¢ yuérom denaepanibHol pabodeit mporpaMMbl
BOCIIUTAHMsI W KOHIEMIMHU TMpernoAaBaHusi ydeOHoro mnpenmera «®Pusnka» B 00pa30BaTENbHBIX
opranuzanusx Poccuiickoit denepanuy, peanu3yonmx OCHOBHbIE 00pa30BaTebHbIE IPOTrPAMMBI.

Copnepxanue mporpaMMbl 1O (U3UKE HAMpPaBICHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOy4atouuxcs 10—11 kiaccoB npu oOyueHnu ux ¢pusnke Ha 6a30BOM YpOBHE HAa OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO noaxoa. [Iporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim OI'OC
COO k njnaHupyeMbIM JIMYHOCTHBIM, IPEAMETHBIM U METANpEeIMETHBIM pe3ysibTaTaM O0OydeHus, a
TaKXKe YYUTHIBAET HEOOXOIMMOCTh pEaTU3allii MEXKIIPEIMETHBIX CBs3eH (U3UKHA C E€CTECTBEHHO-
Hay4YHbIMM y4eOHBIMU INpeiMeTaMH. B Hell ompenensitoTcs OCHOBHBIE IeNIM HM3y4eHUs (PU3MKH Ha
ypOBHE cpenHero oOuiero oOpa3oBaHMs, IUIAHUPYEMbIE pPE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU:
JMYHOCTHBIE, METalpeIMETHBIE, TpeIMETHbIE (Ha 6230BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® I[UIAHUpPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUEHUs;

e cozaep:xaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka o HamOosee OOLIMX 3aKOHAX IPUPOABI, BBICTYIAss B KauecTBe y4eOHOIro
IpeIMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HAaHMI 00 OKpYKAlOIIEM MHpE.
IIkonbHBIH Kypc GU3MKH — CUCTEMOOOPA3YIOUIMHA /ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX NMPEJIMETOB,
MIOCKOJIbKY (PHM3MUECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SBJIEHUM, H3YyYaeMbIX XHUMHEH,
Ouosiorueit, Qusnueckoi reorpadueil u actpoHomuen. lcrmonb3oBaHWE M AKTHBHOE NPUMEHEHHUE
¢bu3nyuecKux 3HAHWM oOmpesenseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
OHEPreTUKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IIOJYy4YEHHS HOBBIX MATE€pHAIIOB C 3aJaHHBIMU
cBoiicTBaMu M Apyrux. M3ydueHne Qpu3nku BHOCUT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa OOyyaromuxcs, B (OPMUPOBAHHE YMEHHUH NPUMEHSTh HAayYHBIH METOJ
MO3HAHUS NP BHIMOJIHEHUH UM YUEOHBIX UCCIIEIOBaHUI.

B ocHoOBY kypca ¢u3Mku Ans ypoBHS CpeaHero oOmiero oOpa3oBaHMs IOJIOKEH psiji UaeH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BOMPOCHl KJIACCHUECKOH, Tak M
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBHUM ¢ Hell Mmarepuan Kypca (pu3uku OoOBeAMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kypce siBiseTcss (OPMHUPOBAHUE TNPEICTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanus mnpeArnojaraeT HCIONIb30BaHHE TI'yMaHUTapHOTO
noTeHIHana GU3NIecKoil HayKu, OCMbICTICHUE CBA3H Pa3BUTHUS (PU3UKH C pa3BUTHEM OOILECTBA, a TAKXKe
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou manpaenrennocmu. Kypc ¢Gu3MKM MpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoess  osxonoeusayuu  peanusyercs TOCPEICTBOM  BBEACHHUS  3JEMEHTOB  COJIEpXKaHMA,
MOCBALIEHHBIX SKOJIOTHYECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTUEM TEXHHUKHU
Y TEXHOJIOTHH, a TaKkke 00CYXAeHUS MPOOJIEeM PallMOHATBHOTO IPUPOAONOIB30BAHUS U SKOJIOTUIECKOM
0€30I1aCHOCTH.

CrepKHEBBIMH JIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEAHEr0 00Iero o0pa3oBaHUs SBISIOTCS
¢dbusmveckue Teopuu (hopMHUpPOBAHUE TIPEACTABICHUN O CTPYKTYPE MOCTPOCHUS (PU3HUUECKON TEOPHH,
poiu pyHIaMEHTAIbHBIX 3aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX MTPECTABICHUSX O IPUPO/JIE, TPAHUIIAX
IPUMEHUMOCTH TEOPHH, AJIs1 OUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U IPOLIECCOB).



CucTeMHO-IeSITeNbHOCTHBIM TOAX0A B Kypce (M3HMKH peann3yercsl MPEeXIe BCEro 3a CUeT
OpTaHU3aIMH YKCIICPUMEHTAIBHOM AeATeIbHOCTH o0ydaromuxcs. [ 6a30Boro ypoBHs Kypca pU3UKH
— 3TO HUCIIOJIb30BAHUE CHCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U J1a0OpaTOPHBIX
paboT, KOTOpBIE B Mporpamme 1o (pu3nKe 00bETUHEHBI B OOLIHIA CIMCOK YYCHUYECKHX MPAKTHYECKUX
paboT. Brienenue B yka3aHHOM IepevHe Ja00paTOPHBIX padoT, MPOBOANMBIX JUISI KOHTPOJIS M OLICHKH,
OCYIIECTBISICTCA Y4aCTHUKAMH 00pa30BaTENbHOTO MPOIecca NCXOAS U3 OCOOCHHOCTEH MIaHUPOBAHUS
U ocHamieHus: kabunera ¢usuku. IIpy 3TOM obecneunBaeTcst OBIaAeHNE OOYYAOIIUMHUCST YMCHUAMH
MIPOBOJIUTH KOCBEHHBIE H3MEPEHHS, UCCIIETOBAHHS 3aBUCUMOCTEHN (PU3HMUECKUX BEIUYHH U TTOCTAHOBKY
OIIBITOB TI0 TIPOBEPKE MPETOKEHHBIX TUIIOTE3.

Bosbioe BHMMaHHMeE yaenseTcsl PelICHUI0 PAcYETHBIX M KaueCTBEHHBIX 3aj1ad. lIpu sToM [uis
pacuy€THBIX 3aJad NPUOPHUTETOM SBIIOTCS 3aJaddl C SIBHO 33JaHHON (DU3MUECKOH MOAENbIO,
MO3BOJISIONINE IPUMEHSATH H3yYCHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3Jiena Kypca, TaK U
UHTErpUPYs 3HAHHUS U3 Pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3a]a4 IPUOPUTETOM SIBIISIOTCS 3aJaHUS
Ha OOBSICHEHHE MPOTEKaHUs (PU3MUYECKHX SIBICHUHA U MPOIECCOB B OKPY)KAIOILIEH KU3HH, TpeOyroImme
BBIOOpA (PM3UUECKON MOJIENH JUTS CUTYaIlH IPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusMu ®I'OC COO k MaTepHaabHO-TEXHHUYECKOMY 00ECIICUCHHIO
ydeOHOro mpomecca 0a30BBI ypoBeHb Kypca (pM3MKM Ha ypOBHE CpemHero oOImero oOpa3oBaHUS
JOJDKEH M3YYaThCsl B YCIOBHUSX MPEIMETHOTO KaOMHETa (U3UKU WU B YCIOBHSIX WHTETPUPOBAHHOTO
KaOMHETa IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIa. B kabuHeTe GU3UKU JOIKHO OBITH HE0OX0ANMOe
nabopaTopHOoe 000pyIOBaHME JJISi BBHIOJHEHUS YKa3aHHBIX B MpOrpamMMme Mo (PU3HMKE yYECHHYECKHX
NPaKTHYECKUX paboT M JEMOHCTPAIIMOHHOE 000PYyI0BaHHE.

JleMoHCTpanmoHHOE 000pynoBaHue (POPMUPYETCSI B COOTBETCTBHH C IPUHITUTIOM MHHUMAIBHOM
JOCTaTOYHOCTU M 00ECHEeUMBACT MMOCTAHOBKY NEPEUYMCICHHBIX B MPOrpaMMe Mo (PHU3UKE KITIOUEBBIX
JIEMOHCTpPAMKA Ui WCCIICOBAHUS M3y4aeMbIX SBICHHA W  MPOIECCOB, DSMIMPUYECKHX U
(byHIaMEeHTaIBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHH.

JlaGoparopHoe o0OopynoBaHUE Ul YYEHMUECKHUX MPAKTHUYECKUX paboT ¢opMupyercss B BHUJE
TeMaTUYeCKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe 0JJHOr0 KOMIUIEKTa Ha JIBYX O00YyYaroluxcs.
Temarnveckre KOMIUIEKTHI JTa00paTOpHOTO 000PYI0BAHUS TOJHKHBI OBITH TOCTPOSHBI HA KOMILUIEKCHOM
UCIIOJIb30BAHUH aHAIIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CUCTEM
B BU/JIE IU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LETSAMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHME MHTEpECa U CTPEMJICHHUSA OOYYAIOIIUXCA K HayYHOMY H3YyUEHHIO MPHUPOIH,

pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TPEACTABICHHH O HAyYHOM METO/A€ TO3HaHWA W (OpMHpPOBaHHUE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHHE HAyYHOTO MHPOBO33PEHHsSI KaK pe3yiabTara H3y4eHHS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (opMUpOBaHME YMEHUN OOBSCHATH SBJICHUS C HUCIOJIb30BaHUEM (PHU3MUECKUX 3HAHUU U
HAYYHBIX JOKa3aTeIbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O pONU (PU3HMKH UIS Pa3BUTHUS JAPYIHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.
JlocTKeHHe ITHX Tesieil 00ecrieunBaeTCs pelIeHneM CIIeIYIONINX 3a/1a4 B IMPOIIECCEe U3YUSHHSI
Kypca (pU3UKU Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHms:
e npuoOpeTeHHe CUCTeMbl 3HaHUH 00 OO0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHAX, BKIIOYAs MEXAHUKY, MOJCKYIAPHYIO (GHU3UKY, SJCKTPOAMHAMHKY, KBAaHTOBYIO
(GU3MKY U IIEMEHTHI aCTPOPHU3UKY;

e (opMHUpOBaHME YMEHUI MPUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBACHEHUS (PU3NUECKUX
SIBJICHUI B IPUPOJIC U JJIS IPUHSATHS IPAKTUIECKUX PEIICHUH B TIOBCEJHEBHON JKU3HH;



® OCBOCHHE CIIOCOOOB PEUICHMS PA3IUYHBIX 3a/1a4 C SBHO 3aJlaHHON (PU3MUYECKOW MOJIENBIO,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHue (PU3UYECKON MOJETH, aJeKBATHON
YCJIOBUSIM 33]1a4U;
e T[oHUMaHHE (U3MYECKUX OCHOB U TMPHUHIMIIOB JEUCTBUSA TEXHUYECKHUX YCTPOHUCTB H
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLLYIO CPENY;
® OBJIQJICHUE METOJIAMH CaMOCTOSTEIBHOTO IUIAHHUPOBAHUS M TPOBEACHHUA (HU3UUECKHUX
AKCIIEPUMEHTOB, aHAIM3a M HHTEpHpeTauuu UHPOpMaIUH, OIpeAeTeHHs] JOCTOBEPHOCTU
IIOJIyYEHHOT'0 pe3yJIbTaTa;
® CO3/IaHME YCJIOBUW JUIA pPa3BUTUS YMEHUW MPOEKTHO-HCCIENOBATENBCKOM, TBOPYECKOM
NEeSATEIbHOCTH.
Ha u3y4enue ¢usuku (0a30BbIii ypOBEHB) Ha YPOBHE CPEAHET0 OOIIEro 00pa30BaHUs OTBOIUTCS
136 gacoB: B 10 knacce — 68 gacos (2 yaca B Hezeno), B 11 kimacce — 68 vacoB (2 yaca B HEJENiO).
[Ipemiaraemerii B mporpaMMe 1o (U3MKE MEpedeHb JIAOOPATOPHBIX M MPAKTHYECKHX pPadOT
SBIIETCS PEKOMEHIOBAHHBIM, YUUTENb JIETaeT BHIOOP MPOBEACHUS 1aOOPaTOPHBIX pabOT U OMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHaoroBblie ¥ TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. ClokeHue NnepeMelieHui u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpPUAIbHON TOUKHA OT BPEMEHH.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHoe nBuXKeHHE. JIBHJKEHHME MATEpPUAIBHOM TOYKM IO OKPY)KHOCTH C
MOCTOSIHHOM 110 MOAYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsA CKOpOCTh. [lepruoa u yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHHUuyeckue ycTpoicTBa U MpakTUYECKOE MPUMEHEHHE: CITUIOMETD, ABM)KEHUE CHAPSI 0B,
LIENTHBIE U PEMEHHBIE NIEPEIauH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBaHue ABMXKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanune COOTHOIIEHUS MEKY MYTSAMHU, IPOUIEHHBIMH TEJIOM 3a [TOCJIEA0BATEIbHBIE
paBHBIE TPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIBUJKEHUU C HA4aJbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

N3yueHne ABUKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. I[lepsoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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



Tpenue. Buapl Tpenus (1mokosi, CKoJIbXeHus, kaueHus ). Cuna tpennst. Cyxoe Tpenue. Cumna
TPEHUsSI CKOJIbXKEHHUsSI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaleHus. [1ineuo cuibl. Y ciioBus paBHOBECHS TBEPAOIO
Tena.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue yciaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOILETO OCh BPAICHHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOUYKU. TeopemMa 00 W3MEHEHMHM KHHETUYECKOU
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBsI3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHUYECKOH 3Hepruu Tejla Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenne. Auddysus. Xapaktep ABMKEHUS U B3aMMOJICHCTBHS YaCTHIL BEIIECTBA.



Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIJIOBOTO IBMKEHUS YacTull rasa. [llkana remneparyp KenbBuHa. I'a30Bble 3aK0HBL. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM ra3e ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHu4eckue yCcTporucTBa M MPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, 0apoMeTp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHH 00bEéMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KomnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJCAIBHOTO raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€IbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblil 3akoH TepMmoaunHamukH. IlpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMoCTh POLIECCOB B IPUPOJIE.

TenioBeie MamuHbL. [IpuHIMIBL 1eficTBUS TemaoBbIX MauH. [IpeoOpa3zoBaHus 3HEPTUU B
TerIoBbIX MamnHax. Koadduuuent nonesnoro neiictsus temnosoit mamuusl. L{ukn Kapho u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOPHEPTETUKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUIATElIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT'0 BO3/yXa, HarpeBaHue 3(hupa B JIAaTyHHOU TPYOKe MyTEM TpEeHUs
(BUICOIEMOHCTpAIIHS ).

M3MeHeHre BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja pu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO IBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TeINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapoobpazoBanue u KoHAeHcanus. Mcnapenue u kunenne. AGCONIOTHAS U OTHOCUTENIbHAS
BJIQKHOCTh BO31yXxa. HacheleHHbI map. YaenpHas TerioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpOWCTBa W MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU TOJIYYSHHS] COBPEMEHHBIX MaTepUaIoB, B TOM YKCII€ HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGmonenve narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  3neKTpUyecKUil  3aps.
Onekrpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [lpuHimun cyneprno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuuan. Pasnocts norenuuanos. [IpoBonHuku
U JUDJIEKTPUKU B JIEKTPOCTATUUYECKOM ToJie. [lusnekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBrE Ha’IEKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JINdIIEKTPUKN B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IIOMIA M IIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABMKYIIASl CHJIa U BHYTPEHHEE COMPOTUBJIEHNE NCTOYHMKA TOKa. 3akoH OMa 1iist
MIOJTHOM (3aMKHYTOH) asieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHeE.



DneKTpOHHAs: MPOBOAUMOCTH TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DneKTpuuecKkuil ToK B ra3zax. CaMOCTOSITENbHBIM U HECAMOCTOATEIbHBINA pa3psaa. MoiHusL.
[1na3zma.

TexHuueckue ycTpoicTBa U MpaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKM TOKa, DBJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPBI M  (OTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIH THOI, TajbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABUKYIIeH cuibl. KOopoTkoe 3aMmblkaHHe rajibBaHUYECKOTrO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepeHue aIeKTpOABMIKYILEN CHIIBI MICTOYHUKA TOKA ¥ €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uzuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
ABJIEHUE, Hay4yHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHre CUCTeMbl YpaBHEHUH, IMHENHHas pyHKIMsI, Tapaboia, runepoona,
uX rpaduku U CBOICTBA, TPUTOHOMETPpUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHl M MX MPOEKUUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KMBOU Ipupone, 1uddys3usi, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUAKOCTEW W Ta30B, 3JIEKTPUUYECKHE
CBOICTBa METAJIOB, 3JIEKTPOIUTHUECKAs JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHUE ABMKEHUH C UCIIONIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJIb30BAHUE 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3alluTa,  3a3€MIICHUE



ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT Cynieprio3uIMd MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHaykuu. Kaptuna aimHui MarHuTHOM MHTYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue HneKTpOMAarHUTHOM WHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIIEKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykiuu dapayes.

BuxpeBoe siekTpuueckoe Mmose. DNEeKTPOJBMXKYIIas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TMOJIsl KaTYHIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOIO MTy4YKa MarHUTHBIM TOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozgeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOABUKYIIEH CHIIBI HHAYKIIHH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3zgea S. Kosiebanusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbLE KOJ1€OAHUA

KonebGarenbnast cuctema. CB0OOOIHBIE MeXaHWYeCKHWe KoyeOaHusa. [apMoHHUYeckue
konebanus. Ilepmon, wactota, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnyeckuii MaTHUK. Y paBHEHHE TapMOHHYECKUX Kojiebanuii. [IpeBpaienne s3Hepruu npu
TrapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHUST B HJI€ATLHOM
KoeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU



koneOanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJeOaTeITbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHuax. BbIHyX/IeHHbIE MEXaHUYECKUE KojeOaHus.
Pe3onanc. BeinyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOsieHUE DIEKTPUYECKON DHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTEMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmionenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHus.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOa MAJBIX KOJeOaHUi Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBL. YCJIOBHSI WM3JTy4€HUS 3JEKTPOMArHUTHBIX BOJIH. B3anMmHuas
opueHTalus BeKTopoB E, B, V B anekTpomarHuTHO# BonHe. CBOWCTBA 3J1€KTPOMAarHUTHBIX BOJIH:
OTpa)keHHe, TNpeJoMJeHHe, nonspuzauus, audpakuus, wuHTeppepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[kana 3y1€eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PajAHONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIBbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeaoMIICHUS] MEXaHUUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.



HaGnronenne cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJsipuzanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI MpEJIOMJICHUS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHUi B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHu4ecKkne yCTpONMCTBA M TPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU /.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOe BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGmronenue aucnepcun cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI cienMaJIbLHOM TEOPHUH OTHOCHTEJIBLHOCTH
I'paHuLBI IPUMEHUMOCTH KIIACCHYECKOW MEXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HHBAapUAHTHOCTh MOXYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILIEHNE JUINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M dHEPrUM POTOHA C €r0 YACTOTOW. DHEPIHUS M UMITYIIHC
doroHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpexra.
JaBnenue cBera. Onwitel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M MpakTHUECKOe NpuUMeHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gpotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnyyenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOT'O YPOBHS SHEPrUu Ha ipyroil. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOJIOPO/IA.
BousinoBeie cBolicTBa yactull. Bosnbl ne bpoinsa. KoprnycKyisspHO-BOJIHOBOM JHyaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), 1a3zep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenne JUIMHBI BOJIHBI J1a3epa.
HaGnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnio cocraBa paaloakTUBHOTO n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.
OTkpeITHE IPOTOHA U HelTpoHa. HykinonHas monens sapa ['eitsendepra—Banenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepnsle peakunu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIIOIEHUS ¥ PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.
TexHUuUecKre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi bomoOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanel pa3BuTUs acTpoHoMuH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JIBUKCHUE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «CIeKTpalIbHBIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
[IOCJIEZI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Juld  3BE3  IJIaBHOMU
IOCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["amaktuke. Tumbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE AbIPHI B sApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bbonbioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOpYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM U acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ATHYECKOH chepax 1esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHOHl KapTMHE MHpa, poib (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEJCTABICHUH O
bu3nyeckoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBISeTCS C Y4ETOM
COJIEp’KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HUX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPEIEICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBUKEHUS B )KUBOM
IPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE palialliy Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSACECHUMN.

Texnonozus: MTMHUM 3JIEKTPOIIEpead, T€HEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHMS yueOHOTo mpeamera «Du3HKay ODKHBI OTPaKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJUIHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONIBITA JESITENbHOCTH B IPOLIECCE PEATM3alUU OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpazkiaHCcKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMM  OOYydalollerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEJIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CAaMOYIPAaBIECHUHU B 00pa30BaTEIbHON OpraHU3aluy;

yYMEHHE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
IPOTSKEHUH BCEU KU3HU;

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IIJIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUM B OKPYKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS LIETIeH
YCTOMUYUBOTO PA3BUTHS YEJIOBEUECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOTMUYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEOIIUXCs 3HaHU 10 (u3uKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHWS:



c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBrble Jlornueckue aeiicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIeNIATh eNU IEATEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHIKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTh, OICHWBATh COOTBETCTBHE PE3YJILTATOB LEISM,
OLICHUBATh PUCKH MOCIICICTBUI e TCILHOCTH,

KOOPAWHUPOBATh W BBIIOJHATH DPAa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBbie ncciienoBaTeIbcKue 1edCTBHS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBHIMU TOHATHIMH U METOJaMH (U3NYECKOMH
HAYKU;

BJIAJIETh HAaBBIKAMH y4€OHO-HMCCIIEIOBATEIBCKONM M MPOEKTHON NEATENLHOCTH B 00JacTh
(bu3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/IOB PEeLeHHs 3a1a4
(U3NIECKOTO CoepKaHMs, TPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

BJIAJICTh BHUJAMHU JAEATEIBHOCTH MO TOJIyYEHHIO HOBOTO 3HAHMs, €ro HHTepIpeTaluy,
npeoOpa30BaHUI0 ¥ MPUMEHEHHIO B PA3IMYHBIX YI€OHBIX CUTYalHsAX, B TOM YHCIIE TIPH CO3TaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBATh 3ajady, BBIIBUTATH
TUIOTE3Y €€ pelleHus, HAX0IUTh apTyMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3yIbTaThl, KpUTHUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (pOpMyTUpPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTEIbHOM NeSITEILHOCTH, B TOM
YHCIIe IPH U3Y9eHUH (PH3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEICITEIHLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YYEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC OXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTy4YeHHUS MH(OpMAUU (PU3NYECKOTO COJEPKaHUSI U3 MCTOUYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEBHO OCYIICCTBIATH IOMCK, aHajiW3, CHCTEMAaTHU3alUI0 U
WHTEPIIPETAINIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM MPEICTABICHHUS,

OILICHUBATh OCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CpPEACTBA WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33aad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;



CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ ydEToM
Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpeICTaBICHUS
Y BU3yaJIN3alliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHEYPOUHOH J1EATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW ¥ UHIAUBHIyaTbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIWHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3yibTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITENIbBHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI ¢ YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATOYTCHHUI;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIcHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSIBICHHUIO SPYAUIINH B 0071acTH (U3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BIIAJICTh HAaBBIKAMHU MO3HABATEILHON PE(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEHCTBUI
Y MBICIIUTENIbHBIX MPOIECCOB, UX PE3YNIHTATOB U OCHOBAHUI;
HCITOJTH30BaTh MPUEMBI peIISKCHH JIJIs1 OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JE€ATEIBHOCTH;
MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B npouiecce 1o0CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MTPOrPaMMBbI O U3UKe AJis
YPOBHSI CpEIHEr0 00Iero oopa3oBaHusl y OOYHYaAIOUIMXCS COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B ceOe;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJICHHE, CIIOCOOHOCTh aIJalTUPOBATHCS K SMOIIMOHAILHBIM H3MEHEHUSIM U MTPOSIBIISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMJICHHUE K JOCTHIKCHMIO LIEIU M YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAWBaTh OTHOUICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (QHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (Mpolecchl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MIBUKEHHE, CBOOOJHOE MaJeHHE Ted,
JIBDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOAeUCTBHE Tell, Tudy3ust, OpOyHOBCKOE JBUKEHUE,
CTPOEHHE KUIKOCTEH M TBEPIBIX TeJl, K3MEHEHNE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKIACHUHN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alNs, KHUIICHHE,
BJIQ)KHOCTh BO3/1yXa, OBBILICHHE JaBJICHMSI ra3a P €ro HarpeBaHUU B 3aKPbITOM COCY/E, CBSI3b
MEXJy NapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JIEKTpU3alus Tejl, B3aUMOICHCTBHE
3aps/0B;

OIMCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMIYJIbC Tejla, KMHETHUYecKas
SHEprus, MOTEHIMaJbHAs HJHEpPrHs, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, IMpHU
ONMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIB3Ys
¢usznuyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAO0TUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHas CKOPOCTb MOJIEKYJ, KOJWUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, KodQUIMEHT MOJEe3HOro IEeHCTBUS TEIJIOBOIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMILBI, HAXOAUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M HJIEKTPUYECCKUE SBIICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsisl, dJIEKTPUUYECKOE IOJIe,
HaNpsDKEHHOCTh  TI0JIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHMM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX O00O3HAUCHHS M EAMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUUYMHY C APYTUMH BEIMUYMHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJb3ys (DU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemMupHoro taroreHusd, |, |l u |1l 3axkonsr HproTOHa, 3aKO0H coxpaHeHuUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW HHEPrHMH TEIUIOBOTO JIBMKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOrO 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPAKEHHUE U YCIIOBHS (TpPaHUIIBI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MpU 3TOM  (HOPMYIHPOBATH
npobaeMy/3agauy ¥ rMInoTe3y yueOHOoro 3KkcrepuMeHTa, coOuparh yCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJIBL;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpAaTh ONTUMAJbHBI CHOCOO H3MEPEHUS W MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEJIMYMHAMU C UCIIOJIb30BAaHUEM MPSMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJIY4YE€HHOMH
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIHI] U Tpa)UKOB, IENIaTh BEIBOJIBI IO pe3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPOHCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYHMBYIO LEMOUYKY
pacCyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SIBJICHHUS;

UCIIOJIb30BaTh MIPU pelIeHUH y4eOHBIX 3a/1au COBpEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUsS, HWHTEPIPETALUHd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HHPOPMAIHIO;

IPUBOJUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HHU [T 00eCTIeueHUs
0€30MacHOCTH pU OOpAaIEHUH ¢ MPUOOPaMH M TEXHUYECKUMHU YCTPOMCTBaAMHU, AJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIAaHUPOBATh paboTy
IPYMNIIbl, palMOHAIBHO paclpeieisTh OO0S3aHHOCTM W  IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXKJI0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonmy ooyuenns B 11 kjacce mpeaIMeTHBIE Pe3ysIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOMH
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TE€XHOJIOTHM, B IIPAKTUYECKOU
NEeSITEIbHOCTH JIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3NYECKOM KAPTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENe: TOYEeUHBIH
JNEKTPUYECKUH 3apsi], JIyd CBETA, TOUCYHBIN HCTOYHHUK CBETA, sIACPHAsi MOJIEIb ATOMA, HYKJIIOHHAs
MO/IENIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIECKHX 3a/1a4;



pacnio3HaBath (U3HUECKHE SIBICHUS (TIPOIECCh) U OOBSACHATH MUX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JACHCTBHE MarHUTHOTO TMOJS HA IPOBOJHUK C TOKOM M JBWKYIIMHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJI0pOJIa, ECTECTBEHHAsI U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
IIEKTPUYECKYIO ITPOBOAUMOCTD PA3JIUYHbBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHIONB3YS (U3MYECKUE BEIMYUHBI: DSJICKTPUUECKUN 3apsl, cuja TOKa, DJIEKTPUYECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MMOTEHIMAIOB, 3JIEKTPOABUKYIIIAsl CUIA,
paboTa TOka, MHAYKLUHS MarHUTHOrO Tojs, cuina Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KATYILKH, SHEPrusi 3JIEKTPUYECKOIO0 M MAarHUTHOTO IOJEH, Mepuoa MU YacTtoTa KojeOaHui B
K0JIe0aTeIbHOM KOHTYpE, 3apsi U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONMHCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAYEHHUS M €IUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyasCc (OTOHA, MEpPUOJ] TOJypacmajia, SHEPrusl CBSI3W AaTOMHBIX SJ€p, MPU OMNUCAHUU
IPABWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PU3NIECKON BEITMUMHBI;

aHaAJTM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENbHOIO U MAPAIEIBHOIO COEIMHEHUs
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJEKTPOMAarHUTHOM HHAYKLIUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUsl AJIEKTPUYECKOro 3aps]a, 3aKOH COXPaHEHHUS MaccOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paJMOAaKTMBHOTO pacraja, OpU 3TOM pa3inyaTh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI, 00JIacTH)
MPUMEHUMOCTH;

OTIpeeNATh HaIlpaBJIeHWE BEKTOpAa MHIYKIUU MArHUTHOTO MOJS MPOBOJAHHMKA C TOKOM,
cuibl Ammepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U TPOLIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX HW3MEpPEHHMil: mpu 3ToM  (HopMyIHpoBaTh
npobaeMy/3agauy ¥ THIOTe3y Y4eOHOTro SKCIIepUMEHTa, COOMpaTh YCTAaHOBKY U3 IPEJIOKEHHOTO
000pyI0BaHUs, POBOJAUTE OIBIT ¥ (POPMYITUPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, INPH STOM
BbIOMpATh ONTUMANbHBIN CIOCO0 H3MEpPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHU:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
buznyecKkux BENWYMH B BHAE TaOMUI M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yiabTaTam
UCCIIC/IOBAHMS,

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;



pemiate pacyéTHbIC 3aJaud C SBHO 3aJaHHON (DU3MYECKOW MOMEbI0, HCIOIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIACIATh (DU3UYECKUE BEIMYMHBI U (QOPMYJIbI, HEOOXOMUMBIC i €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTBI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHUA (1)PI3H‘-I€CKOﬁ BCJIMYHHDBI;

peliath KayeCTBEHHBIC 3a/laud: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IICTIOUKY
paccyKICHUI C ONIOPO HAa U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUCCKHUC SIBJICHHUS,

UCIIOJIb30BATh P PEIICHUH YUCOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAIIMOHHBIC TEXHOJIOTUH
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUsS y4eOHOW W HaydHO-
HOMYJISIPHO# HH)OPMALIUH, TOJYISHHON U3 Pa3IMYHbIX HCTOUHUKOB, KPUTHUYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIHIO;

OOBSICHATD MPUHIIUIIBI ACHCTBUS MAIIIKMH, TPUOOPOB U TEXHHUYECKUX YCTPOKCTB, pa3indarh
YCIIOBHS UX O€30MAaCHOT0 MCITOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJUTH MPHUMEPHI BKJIaa POCCHHCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, B 00BSCHCHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BATh TEOPETHYECKUE 3HAHMUS 10 (PU3HKE B MOBCEAHEBHOM )KU3HU JIISI 00ECTIeYeHUS
0€30IaCHOCTH TPU OOPAIICHUH C MPUOOPAMHU U TEXHUUYESCKUMHU YCTPOHCTBAMH, /I COXPAHCHUS
3JI0POBBS U COOJIFOICHHSI HOPM 3KOJIOTHYECKOTO MIOBEICHHUS B OKPYKAOIIEH cpeie;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, JIaHUPOBATh padoTy
IPYIIbl, PAMOHAIBHO PACHPEACNATh OOSM3aHHOCTH W  IUIAHUPOBATh  JCSTEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peleHre PacCMaTpUBAEMOil TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/n NporpaMMbI Bcero ;(;;OTpr(:anue II)I;)ﬁz::g)yImecKne o0pa3oBaTeJbHbIE PECypPChI
Pazngen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
1.1 USHKa it METOEI HAyHHOTO 2 1 https://m.eds00.ru/AVIAWVNQO
MO3HAHUSI
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2ZMCWXU
2.2 JluHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBEI MOZICKY IpHO- 9 1 https://m.edso0.ru/HRGVSNOPE
KHHETHUYCCKOU TCOPUU
3.2 OCHOBBI TEPMOJTHHAMHKH 10 1 https://m.edsoo.ru/HK6KL6ERS9
3.3 ATPETaTHEIE COCTOSHHS BEIIECTBA. 5 https://m.edso0.ru/HSM355JCH
da3oBbIE MEPEXOIBI
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJeKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 TOCTOAHHEI S7CKTPHICCKH TOK. 12 1 1 https://m.eds00.ru/GEWTDQXWW
Toku B pasIMuHbBIX cpeaax
Hroro no paszneny 22
PesepBHoe Bpems 2
OBHIEE KOJIMYECTBO YACOB I1O 68 5 4

[TPOT'PAMME



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K 0 JaekTpoHHbIe (HU(pPOBbHIE)
n/m MPOrpaMMblI Bcero p;gloTTI:;m’HHe p;)ﬁz::::;memne o0pa3oBaTejIbHbIe PecypChl
Paznen 1. 3JIEKTPOAMHAMUKA
1.1 MarnuTioe none. SNeKTpoMarHuTHas 11 2 3 https://m.eds00.ru/Z2Q390NG8
WHIYKIUS
Hroro no pazngeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexartitieckite 1 S1CKTPOMATHHTHBIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJieOaHust
2.2 ﬁi’;ﬁmecme 1 SNICKTPOMATHHTHbIC 5 1 https://m.edsoo.ru/WQT6385V1
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazneny 24
Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OCHOBEI CIICUHATLHOH TEOpHH 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCHUTEIILHOCTH
Wroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/8WO0VAWQRS
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ
Hroro mo pazueny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 VIEMEHTbI ACTPOHOMUH 1 7 1 https:/m.eds00.ru/3EODBKXI9
acTpoPpU3UKH
Hroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9

6.1 ‘ O06o01m1aroIIee MOBTOPEHUE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/O2JEGZCIM

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara

U3y4eHusi

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe Pecypchl

®usuka — HayKa O PUPOJE.
Hayunbie MeTo1bI MO3HAHUS
OKpy»karolero mupa. Ponp u
MecTO (U3UKHU B
(dbopmupoBaHUU
COBPEMEHHOUN HayYHOU
KapTHHBI MUDA, B
MIPAKTUYECKON JESITeIbHOCTU
JOJIEH

https://m.edsoo.ru/Y XGQSPM1P

CrapToBasi KOHTpOJIbHAS
paborta

MexaHudecKoe JBUKEHUE.
OTHOCHUTEIBHOCTD
MEXAaHUYCCKOI'O IBUXKXCHUA.
[Tepemerenue, CKOpPOCTS,
YCKOpeHHe

https://m.edso0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQV5ZX

PaBrOMepHOE
MIPSAMOJIMHENHOE IBUKECHHE

PaBHOyCKOpEeHHOE
prIMOJII/IHGfIHOG JBUXXCHUC

https://m.edsoo0.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CB0OOIHOE TaJeHHE.
YckopeHue cBOOOIHOTO
IMagICHUs

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuneriHoe 1BUXEHHUE.
JIBr>KeHHEe MaTepUaIbHOU
TOYKH 10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

IIpuHIKII OTHOCUTENIBHOCTH
lNanunes. MuepunanbHbie
cucreMsl orcyera. [lepBoiid
3aKkoH HproToHa

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa 1uist
MaTepuaIbHOU TOYKH

https://m.eds00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

10

11

Tpernii 3akoH HproTOHA 1U11
MaTEpUaIbHBIX TOYEK

3aKOH BCEMHUPHOTO
Tsarorenns. Cuiia TSOKECTH.
[TepBas kocMHuUecKas
CKOPOCTh

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

12

13

Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuna tpenus. Koapduument
Tpenus. Cuiia
COTIPOTHBIICHUS TIPH
JIBMDKEHUH TeNa B )KUIKOCTH
WIIN Ta3e

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

14

15

[TocTynarensHoe n
BpalllaTeIbHOE ABM)KEHUE
a0COJIIOTHO TBEPOTO TENA.
MowmenT cuisl. [lnedo cuibl.
YcnoBus paBHOBECUS
TBEPIOTO TENa

NMnynsc maTepualbHOU
TOYKH, CUCTEMBI
MaTepUabHbIX TOUEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaxkTtnBHOE ABMKEHIE

https://m.edsoo.ru/IDOAU40TS

https://m.edso00.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprust
MaTepUaIbHON TOUKH.
Teopema 06 u3mMeHeHUn
KMHETUYECKOU SHEPruu

https://m.edsoo.ru/J1V59L.28B

17

18

IToTrenumanpHas SHEPTHUsL.
[ToTenuuanbHas Heprus
yrpyro aeGopMupoOBaHHOMI
npyxuHbl. [loreHuunanbpHas
SHEprus Tena BOIU3U
MTOBEPXHOCTU 3eMJTU

[ToTreHnuanpHbIC U
HETIOTEHIIUATbHBIE CUITBI.
Csi3b pabOTHI
HETIOTEHIMATBHBIX CHJI C
W3MEHCHHEM MEXaHHUECKOM
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPTUU

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

19

20

21

JlaboparopHnast pabota
«HccnenoBanue cBszu
paboOTHI CHIIBI C UBMEHEHUEM
MEXaHHUYECKON YHEPTUU Tea
Ha NIpUMeEPE PaCTKEHUS
PE3UHOBOTO KI'yTa

Kontposnbnas pabota mo
teme «Kunemaruka.
Jnaamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoyHoBCcKoe
nsuxenue. Auddysus

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo0.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBHSI YaCTHUI]
BelecTsa. Mozenu cTpoeHus
ra30B, )KUJKOCTEH U TBEPIBIX
Teln

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BeniectBa. [locrosinnas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

25

TernnoBoe paBHOBECHE.
Temmneparypa u eé€
n3mepenue. [lkana
temneparyp Llenscus

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/\WPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemrepaTrypa
KakK Mepa cpeaHen
KMHETUYECKOU SHEPIUH1
JBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

28

29

30

3akoH JlanmpToHa. ["a30BbIC
3aKOHBI

JlaGopatopHnas pabora
«HccnenoBanue
3aBUCUMOCTH MEXIY
napaMeTpamM# COCTOSTHHS
Pa3pex)eHHOTO ra3za

N3onporeccel B uaeanbHOM
rase 1 ux rpapuieckoe
MpeACTaBICHUE
Buyrtpennss sneprus
TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&

https://m.edsoo.ru/Y3WB66I3A

https://m.edso0.ru/35DBLKT96

https://m.edso0.ru/0OZJ3KZNJ5

https://m.eds00.ru/9JOITVXI8



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

n3meHeHus. Konngectso
TEIUIOTHI U pabora.
Buyrtpennss sHeprus
OJTHOAaTOMHOT'0 HJI€aJIbHOIO
rasa

31

Buel reruionepenaun

https://m.edso0.ru/36JJ120W9

32

VaennHas TEIIOEMKOCTD
BemecTBa. KonnuecTBo
TEIUIOTHI IIPU
TeruIoneperaye.
AnabaTHBIN mporecc

https://m.edsoo0.ru/5K3Y4H86L

33

34

35
36
37

[TepBblii 3aK0H
TEPMOJIMHAMUKH U €r0
MIPUMEHEHHUE K
u3ompoieccam
HeobOpatumocThb mporeccoB B
npupoze. Bropoii 3akoH
TEPMOJANHAMUKH

[Tpunmun nevicteus u KI1/]
TETUIOBOM MaIIuHbI

Huxn Kapno u ero KITJI

DKosorunyeckue npoodaemMbl
TETUIODHEPTEeTHKHI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edso0.ru/S85LWDFTS8

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAQ0V7M

https://m.edsoo.ru/P07ZMY M8I

38

O60061maronuit ypok
«MonexynspHas pU3uKa.
OCHOBBEI TCPMOANHAMUHKH

https://m.edso0.ru/9EKZ0DDWP

39

KonTponbnas padota no
Teme «MonekynsapHast
¢usuka. OCHOBBI
TEPMOIUHAMUKIY

https://m.edsoo.ru/RCARYEGZX



https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KHUIICHHUE

https://m.edso0.ru/X480Q078EE

41

AOGconoTHasA U
OTHOCHTEJIbHAS BIAKHOCTb
Bo3ayxa. HacelmenHslil nap

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucrannuueckue n
amMopQHbIe Tena.
AHM30TPONHUS CBOMCTB
Kpuctawios. JKunkue
kpuctayisl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

44

45

46

IInaBnenue n
KpUCTaJUTU3anus. Y IeabHas
TEIUIOTA IUIABJICHUS.
CyOmumariust

YpaBHEHHE TEIIOBOTO
Oaylanca

DneKTpu3aius Ted.
Onektpuueckuii 3apsia. [[Ba
BH/JIA DJIEKTPUYECKHX 3apsI0B

[IpoBOIHMKH, AUDIIEKTPUKH U
MOJTYITPOBOJTHUKH. 3aKOH
COXpaHEHHUs JEKTPUYECKOTO
3apsna

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/0IUXGN211

https://m.edso0.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoneiicTBre 3apsioB.
3akoH Kynona. Toueunsiit
IIEKTPUUECKUH 3aps]T

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsixénnocthb
JIEKTPUYECKOTO TTOJIA.
[IpuHIMI cyneprno3unumn

https://m.edsoo.ru/9I1IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

3JIEKTPUYECKHUX ITOJEH.
JIuHum HanpsHKEHHOCTH

Pab6oTa cui
3JEKTPOCTATUYECKOTO MOJISI.
ITorenmnuan. PasHocTb
MMOTEHIINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

51

[IpoBOHMKY U AUDIIEKTPUKHU
B JIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHULIAEMOCTh

DNEeKTPOEMKOCTb.
Konpgencarop

https://m.edsoo0.ru/12P2S3127

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCATOpa. DHEeprus
3apsHKEHHOT0 KOHIEHCaTopa

https://m.edsoo.ru/XPUKP82V8§

53

JlaGoparopHnas pabora
"Usmepenue
AIIEKTPOEMKOCTHU
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpunIMTT NEWCTBUS U
MIPUMEHEHHE KOHICHCATOPOB,
KOITMPOBAJILHOTO aIlapara,
CTpYHHOTO IPUHTEPA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMIIeHHe
ANEKTPOnpUOOpoOB

https://m.edso00.ru/H3Q9PNHYY

55

DNeKTpUUECKUi TOK,
YCIIOBUS €T0 CYIIECTBOBAHUS.
[TocTostauBIHM TOK. CHuta
ToKa. Hampsixenue.
Comnporusnenue. 3akon Oma
JUISL y9acTKa Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

58

ITocnemoBarenpHOE,
rapajuieJIbHOE, CMEIIaHHOE
COEMHEHHE ITPOBOHUKOB.
JlaGopaTopHas paboTta
«M3y4yeHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

Pa6ora u moutHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axon OMa 11 NOJIHOU
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. Kopotkoe 3aMmbIkanue.
Jlaboparopuas pabora
«M3mepenue D/IC
HMCTOYHUKA TOKA U €r0
BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHbIii ypOK.
KonrtponbHas pabora no
TeMe "DneKTponHaMuKa" /
Bcepoccuiickas nmpoBepouHas
paborta

https://m.edsoo.ru/MFM6EIE5X

60

Oo6o0maromuit ypok
«INEKTPOIUHAMUKAY /
Bcepocculickas nmpoBepodHas
paborta

https://m.edsoo.ru/P86MDY07H

61

DIeKTpOHHAas MPOBOIUMOCTh
TBEPABIX METAJUIOB.
3aBUCUMOCTh
COIIPOTHUBIIEHUS METAIIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

DNEeKTPUUYECKHI TOK B
62 BakyyMme. CBOMCTBa
ANIEKTPOHHBIX IMYYKOB

https://m.edso0.ru/4CCYCJ785

[TonynpoBoaHMKH, UX

63
p—n-niepexona.

[TonynpoBOIHUKOBBIE
PUOOPHI
DIEeKTPUUYECKHI TOK B

64 AJICKTPOJIUTOB.
DNeKTpOIUTHUYECKAst

CaMOCTOSTEIBHBIA U

65

Momaaug. [1nazma

COOCTBEHHAas U IIpUMECHasI
npoBoauMocTs. CBOMCTBA

pacTBOpax M paciuiaBax

Jcconuanus. JIeKTPOJIn3
DJIEKTPUYECKUH TOK B Ta3ax.

HECaMOCTOSTEIbLHBIN paspsna.

https://m.edso0.ru/S55A1DQUR

https://m.edsoo0.ru/QUOQUWYV91

https://m.edsoo.ru/2VX2KLFQA

YCTPOMCTBA U UX

66 IIPaKTUYECKOE IPUMEHEHHUE.

[IpaBuna TexHUKH
6e30macHOCTH

cpenax»
PezepBHbIit ypok.

68 Oo6o0mIaromuii ypox 1mo

TemaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME

DneKkTpudeckue npudopsl U

KonrtponbHas pabora no
TeMe «DJEeKTPOCTaTHKA.
67 IToCTOSHHBIN MEKTPUYECKUI
TOK. TOKH B pa3JInuHbIX

68

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne

u/n Tema ypoka

[TocTostHHBIE MATHUTHI U X
B3aUMO/ICHICTBHUE.
MaruuTHoe nosie. Bextop
MAarHUTHON MHIYKLIHH.
JIuHUM MarHUTHOM
WHIYKIIUU

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/4ADMOY IJN6

KonTponbHas padora no
TeMaM «Mexannka. MKT u
2 TEPMOJIUHAMUKA.
DJIeKTpOCTaTHKA.
ITocTOSHHEBIN TOKY

https://m.edso00.ru/1L5CT47FX

MarnuTHO€ 1osue
IIPOBOJIHUKA C TOKOM. OTIBIT
Opcrena. Bzaumopeiictsue
3 MTPOBOHUKOB C TOKOM
JlaGopatopHnas pabora
«M3yyeHne MaraHuTHOTO
TOJISL KATYIIKH C TOKOM»

JleficTBHE MarHUTHOT'O MOJIS
Ha MPOBOJIHUK C TOKOM.
Cuna Amnepa.

4 JlabopaTopHas pabota
«HccnenoBanne neMCTBUS
IMOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM»

JleiicTBHE MAarHUTHOT'O MOJIS

5 Ha JIBIDKYILYIOCS
3apspKeHHYIo yactuiy. Cuna

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

Jlopenna. Pabota cuibl
Jlopenua
DneKTpoMarHuTHas
nHaykius. [Torok BekTopa
MarHuTHON uHAYyKuuu. I/C
UHIYKIHUH. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Papanes

https://m.edsoo.ru/\VA26C9C3J

Jlaboparopuas pabota
«HccnenoBanue ABICHUS
3JIEKTPOMATrHUTHOMN
WHIYKLIAW

NunykTuBHOCTS. SIBIIEHUE
camounaykiuu. 3J1C
CaMOMHAYKIMU. DHEPIHsl
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
rnoJje

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

10

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE:!
MIOCTOSIHHBIE MAarHUTBHI,
JJIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTEND,
YCKOPHUTENH 2JIEMEHTAPHBIX
YacTHUL, UHAYKLIINOHHAsS I1€Yb
Oo6o0maromuit ypox
«MarauTHoe mnoie.
DneKTpOMarHuTHasI
WHIYKIHS

https://m.edsoo.ru/UWNLFA9L6

https://m.edso0.ru/COB05BGMC

11

KonTponbhas pabota no
TeMe «MarHuTHoe moJe.
DneKTpoMarHuTHas
VHTYKIIWS))

https://m.edso0.ru/8X637ELEU



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU

12

CB0OOOIHBIC MEXaHHUECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHHYECKHUX KoyieOaHuil.
[IpeBpaienue sHepruu

https://m.edso00.ru/9Y6GYWEVP

13

14

15

Jlaboparopnas pabota
«Hccnenosanue
3aBHCHMOCTH TIEpHO/Ia
MaJIbIX KOJICOaHHH Tpy3a Ha
HHUTH OT JJIMHBI HUTH H
MAacChI Ipy3a»

KonebarenbHbIN KOHTYD.
CBo0OoIHbBIE
AJICKTPOMAarHUTHBIC
KOJICOaHHS B UACATTEHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexuay
MeXaHHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KoJIe0aHUsIMHU

®opmyna Tomcona. 3akoH
COXpAaHEHUS SHEPTUH B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

16

17

[Ipencrasnenue o
3aTyXarouux KoJIeOaHusIX.
BeinyX1eHHBIE
MeXaHHYEeCKHE KoJIeOaHus.
Pe3onanc. BeinyxaeHHbie
AJIEKTPOMArHUTHBIC
KosebaHus

IIepeMeHHBIN TOK.
CunyconaaibHBIN

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

IIEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYHOE U
JEHCTBYIOIEE 3HAUCHHE
CHJIbI TOKA U HaNPSKEHUS

18

19

Tpauchopmarop.
[TpousBoacTBO, Mepeaaya u

noTpe0IeHne SIEKTPUIECKOI

SHEPrUHU

YCTpoHCTBO U MPaKTHUECKOE

MIPUMEHEHHE
AJIEKTPUYCCKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
3JIeKTpoIepeaad

https://m.edso0.ru/1ZWZUL8OQK

https://m.eds00.ru/93Z12W400

20

21

22

23

DKOJIOrM4eCcKUe PUCKU TpU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOIb30BaHUS
3JIEKTPOIHEPIUH B
IIOBCEIHEBHOM KU3HU

MexanndecKre BOJHBI,
YCIIOBUS PacIIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBIL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TeMOp 3ByKa
ONEeKTPOMAarHUTHHIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.

https://m.edsoo0.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z82706V70

https://m.edso0.ru/SWB57C06 X



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

24

[IIxana 3;eKTpOMarHuTHBIX
BOJIH

[TpuHIMIIBI paAKOCBS3U U
TeJIeBUcHMA. Pa3BuTHe
CPEACTB CBSI3H.
Panunonokamus

https://m.edso00.ru/2WQTSLGLV

25

26

27

KonrponsHas pabora
«Kosebanust 1 BOJIHBI»

[Ipsmonuneiinoe
pacnpocTpaHEHUE CBETA B
OJTHOPOJHOM cpefie.

ToueuyHbI HCTOYHUK CBETA.

JIyu cBeta

OrtpaxeHue cBera. 3aKOHbI
OTpa)XKE€HUs CBETA.

[Toctpoenue n3obpaxkeHuit B

IIJIOCKOM 3€pKajic

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM?22Z

28

29

30

IIpenomiienue ceera.
[TonHoe BHYTpEeHHEE
orpaxeHue. IIpenenbHbii
YTOJI TOJIHOTO BHYTPEHHETO
OTpa)KEHUs

JlaGopatopHnas pabora
«M3mepenune nokazaresns
MIPEJIOMJICHHUS CTEKJIa

JInnsel. [Toctpoenue
n300pakeHUH B JIMH3E.
dopmyJia TOHKOH JTUH3BL.
YBenu4eHue JUH3bI

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/J02E1M1DQ

https://m.edsoo.ru/W2MMS9KJC

31

JlabopaTopHas pabota
«HccnenoBanne CBOMCTB
M300paXeHUH B TUH3AX»

https://m.edso0.ru/Q1ZCMW980



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus ceera. CoxxHbIN
coctaB Oenoro cBera. L[Ber.
Jlaboparopnas pabota
«HabmoneHue nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

Wutepdepennys ceera.
Judpakuus cBeta.
JudpakimonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

35

36

[TonepeuyHOCTH CBETOBBIX
BouH. [Tonsipu3zanus cBeta

OnTuueckue mpruOOpPHI U
YCTPOMCTBA U YCIIOBUS UX
0€30MacHOr0 MPUMEHEHHS

['panuLbl TPUMEHUMOCTH
KIJIACCUYECKOM MEXaHHKH.
[TocTynatel cieruanbHOM
TCOpI/II/I OTHOCUTCIBbHOCTHU

https://m.eds00.ru/Q2118XY0OJ

https://m.edso00.ru/M5127JYGT

https://m.edsoo.ru/P8SGBI9FJ5N

37

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3amenJieHne BpEMEHH U
COKpAIIeHHE JITTUHBI

https://m.edsoo.ru/OVLMCNG6B2

38

39

DHeprus u UMITYJbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchbl € 3HEpPTUen u
UMIYJIbCOM. DHEPrus MOKOs

KonTponbnas pabota
«Ontrka. OCHOBEI
CHeIHalbHON Teopun
OTHOCHUTEIHLHOCTH

https://m.edso0.ru/I90ZY4BUB

https://m.edsoo0.ru/L8689JPLI

40

®otonsl. opmyna [1nanka.
DHeprust 1 UMIyJIbC POTOHA

https://m.edsoo.ru/ZL6P16LAO



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0

41

OTKpbITHE U HCCIIEI0BAHUE
dhoToarddekra. OnbiThr A. T
CroneroBa

https://m.eds00.ru/PGL5XXSRO

42

43

44

45

46

47

48

49

3akonbl hoTodddekra.
YpaBHeHue DUHIITEHA J1s1
dororddekra. «Kpachas
rpanuiay Gorodddexra

HaBnenne cBera. Onbithl I1.
H. JIebeneBa. Xumuueckoe
JIIENCTBUE CBETA

TexHuueckue ycTpoicTBa u
MPAaKTUYECKOE IIPUMEHEHUE!
dhoToseMeHT, (OTOIATUHK,
coJiHeuHas Oarapes,
CBETOJIMO]T

Pemenue 3amay mo reme
«DIJIEMEHTHI KBAHTOBOM
OITHKW)

Monens aroma Tomcona.
OmnsiThl Pesepdopraa mo
pacCestHUIO (-YaCTHII.
[TnanerapHas MojieIb aTOMa

IToctynatel bopa

N3nydyenue u nornoueHue
(OTOHOB NpH Nepexoe
aToma C OJHOTO YpOBHSA
SHEPTUH Ha Apyrou. Buasl
CIIEKTPOB

BosHoBEIE CBOMCTBA YaCTHIIL.

Bounnbl ne bporins.
KopnyckynsipHo-BOTHOBOM
nyanu3M. CIIOHTaHHOE |
BBIHYXKJICHHOE M3TyYCHHE

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo0.ru/J710TLFCO



https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO

50

OTtkpbiTHE
pannoakTUBHOCTH. OTIBITHI
Pesepdopaa o
OIIPEIICIICHUIO COCTaBa
PalMOAKTUBHOTO U3ITyYCHHS

https://m.edsoo0.ru/TSJFUU3TP

51

52

53

CgoiicTBa anbda-, 6era-,
ramma-usinyueHus. Biusiaue
PaAOaKTUBHOCTH HA KUBBIC
OpraHU3MBbI

OTKpbITHE IPOTOHA U
HeiTpona. M3otomel. Anbga-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-nuznyuenne

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsle peakuuu.

S nepHslii peakTop.
[Tpobnembl, epCreKTUBEL,
JKOJIOTUYECKUE ACTIEKTBI
SIIEPHOM SHEPTETUKH

https://m.edso0.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
MeToanl HaOIIOAEHUS U
pETUCTPALMK JIEMEHTAPHBIX
yactul. Kpyrisliii cron
«DyH1aMEHTAIIbHBIE
B3auMoAercTBud. ENUHCTBO
(bU3UIECKOI KapTUHBI MUPAY

https://m.edso0.ru/SUC62U40A

55

Oransl pa3BUTHS
actpoHomuu. [IpuknagHoe u
MHPOBO33PEHUYECKOE
3HauYeHUE acCTpOHOMUU. Bun
3BE€3HOrO HeOa. Co3Be3mus,

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

SIpKI/Ie 3Bé3I[BI, IIJIaHCTHI, UX
BUIUMOE JBUKEHUE.
ConHeunas cucrema

56

Connue. Conneunas
aKTUBHOCTh. VICTOYHHK
sHepruu CoJiHIA U 3BE3]T

https://m.edsoo.ru/1JZR54JA0

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
rJIaBHOM
IOCJIENOBATEIHLHOCTH.

Bnytpennee ctpoeHue 3BE3.

CoBpeMeHHbIE
MPEACTABICHUS O
MIPOMCXOXKICHUH H
sBoJirorun ColtHIa U 3BE3]T

https://m.edso00.ru/GGD3W74Z0

58

59

60

Mneunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue u
nBrokenne ColtHia B
TI'anaktuke. I'amakTuky.
UYEpHble ABIPHI B s11pax
raJJakTUK

Bcenennas. Pa3z0oeranue
ranaktuk. Teopus bosbiioro
B3pbIBa. PennkToBOE
n3Iy4yeHue. MerarajiakTuka

Heperennsie npobiaembl
aCTPOHOMHUU

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbhas padbota
«ONEeMEHTBI aCTPOHOMHH U
acTpou3nuKm»

https://m.edso00.ru/TXTTCT488

62

O606maromuit ypok. Poib
(U3HUKYN 1 aCTPOHOMHUH B
SKOHOMHYCCKOH,

https://m.edsoo.ru/WNJ5CRXYD



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

63

TEXHOJIOTHYSCKOM,
COLIMAILHOM U DTUYECKOU
cdepax AeITenTbHOCTH
YyeJIoBeEKa

O6o0maromuii ypok. Pois u
MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOM
Hay4HOU KapTHHE MHpa

https://m.edsoo.ru/2PFPB28UF

64
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

10.2

10.3

JleMOHCTpHpOBaTH Ha TpHUMEpaXx poOJdb H MeECTO (U3HKU B
(GhOpMHUPOBAaHUK COBPEMEHHOM HAYYHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH
Jonen

Y4UTHIBATh TPAHUIBI IPUMEHEHHS U3YUEHHBIX (PU3UUECKUX MOIETCH:
MaTepuaabHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOOTHO
TBEPOE TEJ0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TEJ, TOYCYHBIA BJIEKTPUUYECKHUN 3aps] — NPU PEIICHUU
(bu3HYecKuX 3a1a4

Pacnio3naBath pusnueckue sBiaeHUs (MPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpUHU
CTPOCHHSI BEIIECTBA M JJICKTPOJAWHAMUKU: PABHOMEPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBI)KEHUE, CBOOOHOE TaJICHHE
TEJ, JBWXKCHUE IO OKPYXHOCTH, WHEPIHs, B3aUMOJCHCTBHUE TEI;
nupdy3us, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
TBEPABIX TeJ, W3MEHEHHe o00béMa Tenl TMpH HarpeBaHHUH
(OXJaXK7IeHNN), TEIJIOBOE PABHOBECHE, WCIApEHHE, KOHJIECHCAIHS,
MJIaBJeHUE, KPUCTAIIM3AIus, KHIICHHE, BIAKHOCTh BO3/yXa,
MOBBIIICHUE JaBJICHHUS Ta3a MpPH €ro HarpeBaHWM B 3aKPBITOM
cocyzle, CBS3b MEXIy IapaMeTpaMH COCTOSIHMSL ra3a B
M30MPOIIECCax; MIEKTPU3AIUS Tell, B3AUMOICHCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JABI)KCHHE, HCHOIb3Ys (PU3NYECKUe
BEITMYUHBI: KOOPJIUHATA, ITYTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYecKas DJHEprus,
MOTEHIIMAIbHAS DHEPTUs, MeXaHWdecKas paboTa, MexaHWYecKas
MOIIHOCTh, TPHU ONMHUCAHWU TPABHIBLHO TPAKTOBaTh (PUINYECKUI
CMBICJT HCTOJIb3YeMBIX BEJIWYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HAXOJUTh (POPMYIIbI, CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETMUUHY
C APYTHMH BETMYMHAMHI

10.5

OnuchiBaTh HM3yYEHHbIE TEIJIOBbIE CBOMCTBA Tell M TEIJIOBBIE
SBJICHUSI, WUCIONIBb3yS (U3UYECKHME BEIMYMHBL: JaBlIEHUE Trasa,
TeMIlepaTypa, CpeaHss KHUHETHYecKass OJHEeprusi XaoTHYECKOTO
JBH)KEHUSI MOJIEKYJ, CpPEIHEKBaJPAaTUYHAsI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTPEHHsA OJHeprusa, paborta rasa,
KOd((PUIMEHT TONIe3HOr0 ACUCTBUS TEIJIOBOTO ABUTATEINS;, TMpPU
OMHCAaHUU  TPABUIBHO  TPaKTOBaTh  (U3UYECKHH  CMBICI
UCIIOJIB3YEMbIX BEIUYHMH, UX O0O3HAYCHUS W CIUHUIILI, HAXOJHTH
bopMynbl, CBS3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYHUHY C
JPYTUMH BETUYUHAM

10.6

OnuceIBaTh HN3YUCHHBIC JJICKTPHUYCCKUC CBOMCTBA BIIeCTBaA U
ANEKTPUYECCKUE SIBICHHUS (IIPOIIECCHl), HCIONb3ys (pu3nueckue
BEJIMYMHBI:  DJIGKTPUYECKUH  3apsif,  DIEKTPUYECKoe  IMoJie,




HaMpsOKEHHOCTh T0JIs, MOTEHILMAN, Pa3sHOCTh IOTEHIUAJIOB; MpPU
ONMHMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKHl  CMBICT
WCIIOJIb3YEMBIX BEJIMYMH, UX O00O03HAUYECHMS] U €IUHUIIbI; YKa3bIBATh
(dbopMyIIbl, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO BEJIHMUUHY C IPYTUMU
BEJIMYMHAMU

10.7

aHATM3UPOBaTh (U3UYECKUE TIPOLECCHl W SBJICHHUSA, HCIIONb3YS
¢du3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TArOTeHus, |,
I1 u 111 3axons! HbroTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHIIMII CYIIEPIIO3ULIUH CUJI, TPUHIIMIT
paBHOINpABUSl HHEPLUUAIBHBIX CHUCTEM OTCYETA; MOJEKYJSPHO-
KHHETHUYECKYIO0 TEOPHUIO CTPOCHHUS BEILLECTBA, IA30BbI€ 3aKOHBI, CBSI3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
abCOJIIOTHOW TeMIlepaTypo, EepBbld 3aKOH TEPMOJNHAMMKH; 3aKOH
COXpaHEHMsI DJIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu sToM
pas3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPQXEHHE U YCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TPUHIUIIBI JACHCTBUS MAIlUH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; paszIu4aTh YCIOBUS HUX O€30MacHOr0
MCIIOJIb30BaHUS B MIOBCETHEBHOM JKU3HU

10.9

BremoaaaTh OKCHCPUMCHTHI 110 UCCIICAOBAHUTIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUMN
U TIPOIIECCOB C UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPCHUII;
pu 3ToM GOopMyIUPOBATH NMPoOIeMy (3a7ady) U TUIIOTE3y y4eOHOTOo
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHuUsl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

OcymiecTBiIATh MNpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM CIOCO0 M3MEpEeHUs U
UCIIOJIB30BaTh U3BECTHBIE METObI OLICHKH ITOIPELIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEIMYUHAMHU C
WCIIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHI; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh pPE3ydbTaThl IMOITYYEHHON 3aBUCHUMOCTHU
(UBUYECKUX BEIIMYMH B BUIE TAOIUI] ¥ TPAPUKOB, JI€JIaTh BEIBOBI 11O
pe3ynbTaTam UCCIIEI0BaHUS

Cobmonate mpaBuiaa 0Oe30macHOro TpyAa TMpH  MPOBEICHHU
UCCIIEIOBAaHUM B paMKaxXx Y4eOHOTro »JKCIIEpUMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKONW U MPOEKTHOM JEeSITEIbHOCTH C MCIOIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHUS

10.13

Pemate pacu€THbie 3a1aun C SBHO 3aJIaHHON (PU3MUECKONW MOJICIIBIO,
UCTIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHAIIM3a
YCJIOBHS 3a7aud  BBIOMPATh (PU3WUYECKYIO MOJENb, BBIJACISTH
buznyecKre BeTMUUHBI B POPMYIIbI, HEOOXOTUMBIE TSI €€ pelIeHHUs,
MPOBOJIUTh Pacy€Thl M OICHWUBATh PEATBHOCTh IOJIYYCHHOTO
3HaYeHUS] PU3NIECKON BETUUHHBI

10.14

Pemarp  KkadecTBEHHBIE  3aJauyd:  BBICTPAUBATh  JIOTUYECKU
HENPOTUBOPEUHBYIO LIETIOUKY PACCYXACHUI C OTIOPON HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UIECKUE SIBIICHUS

10.15

Hcnonp3oBaTh Mpu pelIeHWHd Y4YeOHBIX 33Jady COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOTMU JJIsl TOMCKA, CTPYKTYpHUPOBAHMA,
MHTEPIIPETAllMd U TPEICTaBICHUS y4eOHOW W HAy4YHO-TIOMYJISIPHOMN




10.16

10.17

10.18

uHpOpMAaLKH, TOTYYSHHOW U3 PA3TUYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyr HH()OpMaIUIo

[IpuBOaUTH MpHUMEPHI BKJIA/A POCCUHCKUX U 3apyOeKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

Hcronp30BaTh TEOPETHUECKUE 3HAHUS MO0 (DPU3KMKE B IOBCEIHEBHOU
KU3HU Juis  obOecriedeHusl 0€30macHOCTH Tpu  OOpalieHuu ¢
npubopaMH W TEXHUYECKUMHU YCTPOWCTBaMH, ISl COXpPaHCHUs
3I0POBbSI M COOJIONEHUS HOPM SKOJIOTUYECKOTO IIOBEJICHHS B
OKpY>Kalolleu cpene

PaGorath B rpymie ¢ BHITOJHEHUEM Pa3IMYHBIX COI[UAIBHBIX POJICH,
IUIAHUPOBATh  pabOTy TPYNIBL, PalUOHAIBHO  pacHpeuelsiTh
00SI3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTYyaIMIX, aJeKBaTHO OIICHUBATh BKJIAJ KaXKIOTO M3 YYACTHHUKOB
TPYIIBI B pEIICHHE PACCMATPUBAEMON MTPOOJIEMBI

11 KUIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

111

IIpoBepsiemble NpeAMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHusi

JleMoHCTpHpOBaTh Ha TpuUMepax posib M MecTo (U3UKH B
(GbOpMUPOBAHUM COBPEMEHHON Hay4HOW KapTHHBI MUpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH
JOJIeH, IEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uTHIBaTh IPAHULBI IPUMEHEHUS N3YYEHHBIX PU3NYECKUX MOJEIIEH:
TOYEUYHBIN DJIEKTPUYECKUN 3apANl, AepHas MOJEIIb aTOMA, HYKJIOHHAs
MO/JI€JIb aTOMHOTO siJIpa MpH pelIeHNH (PU3NUECKHX 3a]a4

11.3

11.4

Pacnio3naBath Qu3nyeckue siBIeHUs (IIPOLECChl) U OOBACHATh X HA
OCHOBE 3aKOHOB JJIGKTPOJUHAMUKM M  KBAaHTOBOW  (DUBHKH:
AJIEKTpUYEcKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE  JI€MCTBHA  TOKa,  B3aMMOJAEWUCTBHE  MAarHuTOB,
AIIEKTPOMAarHWTHas WHAYKLUSA, JeHCTBHE MAarHUTHOTO TIOJSI Ha
NPOBOJHUK C TOKOM M JBMXKYILIMHCS 3apsl, 3JI€KTPOMarHUTHBIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEWHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, TMpeliomMiieHHe, HHTepdepeHuus, audpakuus u
MOJIIpU3alusl CBETa, AUCIIEPCHUs CBeTa, (GOTOAIEKTpudeckuil adext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIHMHEHYATOTO
CIEKTpa aroMa BOJOPOJA, €CTEeCTBEHHass M HCKYCCTBEHHas
PalnOaKTUBHOCTh

OnuceiBaTh H3y4YEHHBIE CBOMCTBA BeHIECTBAa (IIEKTPUUECKHUE,
MarHUTHBIE, ONITUYECKHUE, DIEKTPHUUECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) U DBIEKTPOMArHUTHBIE SIBJACHUS (IIPOLIECCHI), HCHOIb3Ys
dbusznyeckue BENUYMHBI: OJEKTPUUECKUW 3apsj, cuila ToKa,
ANEKTPUUYECKOE  HaIpsDKEHUE, DJIEKTPUUYECKOE  COIMNPOTHUBIICHUE,
pazHocTh moteHnuanoB, JJIC, paboTta Toka, HHIYKIIUS MAarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIla, MHIYKTUBHOCTb KaTYIIKH,
SHEPrus JIEKTPUUECKOr0 ¥ MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
Kosne0aHuil B KoieOaTeIbHOM KOHTYpE, 3apsi/l M CHJIa TOKA B IIPOIIecce




TapMOHUYECKHUX  JJCKTPOMAarHUTHBIX  KojeOaHWi,  (oKycHOe
pPAcCTOSIHUE W ONTUYECKas CUja JIUH3BI, IIPU ONUCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIOIb3YyEeMBIX BEIWYHMH, UX
0003HaueHWs] WU EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTMMHU BEIMYMHAMHU

115

11.6

OnuchiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
[IepUOoJ MoJIypacnazia, SHEPrus CBA3M aTOMHBIX AJ€pP; IIPU OIIUCAHUU
OPaBUJIBHO TPAaKTOBAaTh (PU3UYECKH CMBICT  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEJIMYUHY C JPYTHMH
BEJIMYMHAMU, BBIYUCIIATh 3HaUCHHE (PU3MUECKON BEIUYUHBI

AHanu3upoBaTh (U3MYECKHE IPOLECChl M SBJICHUSA, HCHOJb3Ys
¢usznueckue 3aKOHbl M OpUHLUIBLE: 3akoH Owma, 3aKOHBI
IIOCJIEZ0BATEIBHOIO U IMAPAJUIENBHOIO COEIUHEHUS INPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHON MHIYKIUH, 3aKOH
IPSIMOJIMHEMHOT O paCIpOCTPaHEHMS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBI  IPEJIOMJIEHUS CBETa, YypaBHEHHE OWHIITEWHa IS
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCAa, 3aKOH COXPAaHEHHsS DSJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHUsT MaccoBOIO 4YHClIa, NoOCTynarsl bopa, 3akoH
pPaAMOaKTUBHOIO paclaja; MpU 3TOM pa3IMyaTh CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BIPAXKEHHUE U YCIOBUS
(rpaHuLbl, 06J1aCTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

OHpeI[CJ'ISITI) HAmpaBJICHUEC BCKTOpa HWHAYKIWMKW MArHuTHOI'O II0JIA
IMPOBOJHUKA C TOKOM, CHJIbL AMnepa N CHUJIbI HopeHua

CTtpouTh ¥ ONHUCHIBATH M300paKEHHE, CO37aBAEMOE TUIOCKHM
3€pKajiOM, TOHKOU JINH301

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOILIECCOB C MCIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMIL;
pu 3ToM (GOpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY U3  MPEAJIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOJIBI

OcymiecTBisATh MNpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJIBHBIM COCO0 M3MEpEHUs U
UCIIOJIB30BaTh U3BECTHBIE METObI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PM3UUECKUX BETMYHMH C UCIIOJIB30BaHHEM
NPSMBIX HM3MEPEHUH; IIPU HTOM KOHCTPYUPOBAaThb YCTAHOBKY,
(buKcupoBaTh pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpapUKOB, EJIaTh BBIBOABI 110 PE3yJbTaTamM
UCCIIEI0BAHUS

11.12

CobOmonaTe mpaBuia 0O€30MACHOTO TpyAa TMpPU TPOBEACHHUH
HCCIIeIOBaHUK B paMKax ydeOHOro »SKCIepUMEHTa, Yy4deOHO-
HCCIIEIOBATENIbCKON M IPOEKTHOM AESITEIbHOCTH C UCIIOJIb30BAaHHEM
HM3MEPHUTEIbHBIX YCTPOMCTB M JIAOOPATOPHOTO 000PYIOBaAHUS

11.13

Pemate pacu€rHble 3aa4M ¢ BHO 33JJaHHOH (DPU3NYECKON MOJIENbIO,
UCTONb3ysl (PU3NYECKHE 3aKOHBl M IMPUHIUIBI;, HA OCHOBE aHAIM3a
yCIIOBHS  33/1a4d  BBIOMpATh (U3UYECKYI0 MOJENb, BBIIEIATH




¢du3nveckre BeIUMYUHBI U (POPMYITBI, HEOOXOAUMBIE IS €€ pelIeHus,
OPOBOANUTH PAacdY€Thl M OLEHHMBATh PEATBHOCTh IOJIYYEHHOTO
3HaYeHUs (PU3NIECKOIN BETMUNHBI

11.14

Pemate  KayecTBEHHBIE  3a/Jaud:  BBICTpaWBaThb  JIOTUYECKU
HENPOTUBOPEUHBYIO LIETIOUKY PACCYXACHUI C OMIOPON HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UIECCKHE SBJICHUS

11.15

Hcnonb30BaTe MpHU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOIMM JJs IOMCKA, CTPYKTYpHUPOBAHHSA,
MHTEPIIpETAllMY U IPEICTaBICHUS y4€OHOW M HAy4YHO-IIOMYJISIPHON
MH(pOpMaLKH, TOJYYEHHOW U3 PA3INYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4AEMYIO HH(POPMAIHIO

11.16

OOBSICHATH NMPUHIUIIBI ACHCTBUSI MAIlIUH, MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS HUX O€30MaCHOTO HCIIOIb30BAHHS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTMI

11.18

11.19

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU JJig  obecriedeHusi Oe30MacHOCTH TpH  OOpalieHUuH C
npubopaMd U TEXHUYECKHMMH YCTPONCTBAMH, I COXpaHEHHS
3I0POBbSI M COOJNIONEHUS HOPM SKOJIOTMYECKOTO ITOBEJICHHUS B
OKpY’KalollleH cpeze

PabGotaTh B rpymmne ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBAaTh ~ pabOTy  TPYMIBI,  PAIMOHAIBHO  PACHpPEIEIsTh
0053aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJApTHBIX
CUTyaluAaAX, aACKBATHO OILCHHBATH BKJIAJ KaXXI0Iro0 M3 YYAaCTHHUKOB
IpYNIbI B PELIEHUE paccMaTpUBaeMOi poOIeMBbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koa nposepsiemoro

paziena eMeHTa IIpoBepsiemble 3JIeMEHTHI CO/IeP:KAHMUS

OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupojae. Hayunbie
METO/bI O3HAHUS OKpYKatomiero mupa. Posib
JKCIIEpUMEHTa W TEOpUH B  Ipollecce
MO3HAHUS IPUPOJIBL. DKCIIEPUMEHT B (Pr3UKe

11

MogenupoBanue (U3HYECKUX SBICHUH W
1 IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®u3nyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUMU COBPEMEHHOM
HAay4YHOM KAPTHUHBI MHUDPA, B IPAKTHYECKOU
JEATEIIBHOCTH JIIOJEH

2 MEXAHHUKA

1.2

KMHEMATHUKA

MexaHn4geckoe JBHXEHUE.
21.1 OTHOCHUTEIBHOCTH MEXaHUYECKOT' 0
nerxkerus. Cucrema orcuéra. TpaekTopus

ITepemernenue, cKOpocTh (CPEIHssl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
212 MaTepUaIbHOW TOYKH, MX MPOEKIUH Ha OCU
CHCTEMBI KOOp/AMHAT. Crnoxenue
MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBKECHUE. I'padpuxu
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHUH, nyTH U IEepeMeuIcHUs
MaTepUaIbHOU TOUKH OT BpEMEHU

2.1
CBoOoaHoe majienue. Y CKopeHue

214
CcBOOOIHOTO MMaEHUS

KpuBonnueliHoe nBukeHue. PaBHOMepHOE
JIBUKEHHE  MaTepUaJbHOM  TOYKM  IIO
2.15 OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. ITepuon u 4acToTa.
LleHTpOocTpeMUTENbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JNBUKEHUE CHAPSJOB, LIEMHBIE U PEMEHHBIE
nepeIavyn

[IpakTrueckue paboTEHL. N3mepenne
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOILIEHUS MEXIY Iy TSMH,
IIPONJCHHBIMU TEJIOM 32 IOCJE0BATEIbHBIE

2.1.7




2.2

2.3

221

2.2.2

paBHBIE  MPOMEXYTKH  BPEMEHH  IIpU
PaBHOYCKOPEHHOM [JBM)KEHUHU C HadalbHOMN
CKOpPOCTBIO, paBHOW Hymwo. M3ydenue
JBYDKEHUS [AapUKa B BSA3KOW JKUIKOCTH.
W3ydenne nBUKEHUS Tena, OPOLICHHOTO
TOPU30HTAJILHO

JINHAMUKA
[Tpunimn OTHOCHUTEIBbHOCTHU TIanuies.

IlepBbii 3axkoH HeroTona. MuHepuuanbHbie
CHUCTEMBI OTCYETA

Macca tena. Cuna. [lpunuun cynepno3unuu
CHII

2.2.3

224

Bropoii 3akoH HproTOoHa M1 MaTepHalIbHON
TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tpernit 3axkon HerooTona mis
MaTEpUAIbHBIX TOYEK

3akoH  BcemMupHoro  Tarorenus. Cuna

TsokecTu. IlepBasi kocMuueckas CKOPOCTb.
Bec Tena

2.2.5

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBXKEHUST W CHJa TPEHHS  IOKOS.
Koaddunment tpennst. Cusia conpoTUBICHUS
IIPU JABMXKEHUH TeJla B )KUAKOCTH UJTH ra3e

[ToctynaTtensHoe U BpalaTeabHOE ABIKEHUE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAIllCHUS.
[Liieyo cumel. YcinoBus paBHOBECUS TBEPAOTO
teaa 8 ICO

2.2.9

Texuuyeckue YCTPOﬁCTBaI INOAIIMITHUKH,
JABVKCHUC NCKYCCTBCHHLIX CITYTHUKOB

2.2.10

231

[Ipaktrueckue paboTel. 3ydeHue nBrmKeHUS
Opycka MO HaKJIOHHON TUIOCKOCTH TIOJ
JNEUCTBHEM HECKOJbKUX cwi. MccnenoBanue
3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIUX
B nedopmMupyemMoil NpyKuHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JaedopMaiuu.
UccnenoBanue YCIIOBHI paBHOBECHS
TBEPJOIO TEJIA, UMEIOLIETO OCh BPALLEHUS

3AKOHbI COXPAHEHNA B MEXAHUKE
NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

MaTCprualbHBIX TOYCK. I/IMHy.]'IBC CHJIBI H
HU3MCHCHUC NMITYJIbCA TCJId

2.3.2

3akoH coxpaHeHuss umnyiasca B HCO.
PeakTuBHOE IBUXKEHUE

2.3.3

PaGotra cunel

234

MorHoCcTh CHIbI




3.1

2.3.5

2.3.6

Kunernueckass  sHepruss  MaTepHAIBHOU
To4YkH. TeopemMa 0 KHHETUYECKON YHEPIUr

[orennmaneHast sHeprus. [loTeHnmanbHas
SHEPTUs yIpyro nehopMUPOBAHHOMN
npyxuHbl. lloTeHIMadbHAs DHEPrus TeEa
BOJIM3U TIOBEPXHOCTH 3eMIIH

2.3.7

[ToTeHuanpHble ¥ HENOTCHIMAIBHBIC CUJIBL.
CBs3p paboOTBl HENMOTEHUUAIBHBIX CHUJI C
U3MEHEHUEM MEXaHUYECKON SHEPIUuu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPIrun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHu4eckue yCTpONCTBA: IBHKCHHUE PAKET,
BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u
CKOpOCTEM Tel IpU HEyNpyrom  yzaape.
HccnenoBanme cBs3um  pabOTBI  CHJIBI  C
N3MEHEHUEM MEXaHUYECKON HEPIUHU Tella

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJSIPHO-
KUHETHYECKON TEOpHH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS
u BSaHMOI[efICTBHSI JaCTHUIl BeUIeCTBa

3.1.2

Mopgenu cCTpoeHUsI Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB
BEIIECTBA HA OCHOBE ATUX MOjeei

3.1.3

Macca wMonekyn. KomuuecTBo BemiecTsa.
[TocTostHHass ABoraapo

3.14

3.15

3.1.6

TermoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana remneparyp Llenscus

Mopnens  upeanpHOoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON
TEOPUH UJICAIBHOIO ra3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETUYECKON JHEpPruu TEILIOBOTO
IBKeHUs vactull rasa. Illkxana temmneparyp
KenbBuHa

3.1.7

3.18

VYpaBuenue Kianeitpona — Menzaeneesa.
3akoH /lanbTOHA

I"a3oBbIe 3aK0HBI. M30mpo1IeCChI B HACATBHOM
rase ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIECTBa:
M30TEepMa, U30X0pa, n300apa

3.1.9

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

3.1.10

[Ipaktuyeckue paboTsl. M3Mepenue macchl
BO3/yXa B KJIaCCHOM koMHare. McciienoBanue




3.2

3.3

3.2.1

3.2.2

3aBUCUMOCTH MEXIY rnapameTpamu
COCTOSIHMSI Pa3pEKEHHOrO rasa

OCHOBbI TEPMOJMHAMUMKU

TepmoanHamuueckass cucreMa. BHyTpeHHsAS
SHEPTUsi TEPMOJUHAMHYECKOW CHUCTEMBI U
CHocoObI €€ U3MEHEHHUSI

KonnuaectBo Temnots! u pabora. BuyTpenHsis
SHEPrusl OJJHOATOMHOIO UJEAJIbHOTO Ta3a

3.2.3

3.24

3.25

3.2.6

Buasl Teronepenaun: TEMIONPOBOJAHOCTb,
KOHBEKIIMSI, U3aydeHue. TermoéMKoCcTh Tena.
VaennbHAs TENMIOEMKOCTH BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEILIOTepe1aue

[IepBbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenune IIEPBOTO 3aKOHA
TEPMOJIUHAMUKH K M30IIPOLECCaM.
I'paduueckas uHTEpHIpeTanys padboThl raza

TernnoBble MamuHbl. [IpuHIUMNBI 1eHCTBHS
TEIUTOBBIX MaImuH. [IpeoOpa3zoBaHus sHeprun
B TEINIOBBIX MamuHax. Koaddumument
nonesnoro geiictBus (manee —  KILJ)
teroBoi MamuHbl. [{ukn Kapuo u ero KI1/]

Bropou 3aKOH TEPMOAUHAMUKHU.
HeobOpatumocts TmpomieccoB B MPHUPOJIE.
TennoBble  aBUTATENH.  DKOJIOTHYECKHUE
pOoOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JBUTaTeNIb
BHYTPEHHETO CropaHus, OBITOBOI
XOJIOAWIBHUK, KOHAULMOHED

3.2.8

[IpakTnueckue paboTHL. Nsmepenue
YAEIBHOMN TEIIIOEMKOCTH

AI'PET'ATHBIE COCTOAHNW A BEILECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

3.3.2

[TapoobpazoBanue u KOHJICHCAITHSL.
Hcnapenne u kureHue. YaenpHas TEIIOTa
napooOpa3zoBaHusl. 3aBUCHUMOCTh
TEMIIepaTypbl KUTIEHHUs OT IaBJICHUS

AOCOIIOTHAS M OTHOCHUTEIbHAs BIIAYXHOCTH
Bo3ayxa. HacklleHHslIi nap

3.3.3

Teépmoe  Temo. Kpucrannnueckue u
amop¢Hble Tema. AHU3OTPONHUS CBOWCTB
KpI/ICTaJ'IJ'IOB. >KI/I,I[KI/Ie KpI/ICTaJ'IJ'II)I.
CoBpeMeHHbIE MaTepHaIIbl

3.34

[InaBnenue u Kpucraumsauus. Y aenbHas
TerioTa mwiasiaeHus. Cyonumanus

3.3.5

YpaBHEeHHE TEIIOBOTrO OamaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
IIOJIy4YEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU




4.1

4.2

3.3.7

411

[IpakTueckue paboTHL. Nsmepenue
BJIYKHOCTH BO3]lyXa

OJIEKTPOMMHAMUKA
OJIEKTPOCTATHUKA

OnekTpu3anusi Tell. DJIEKTPUUYECKUN  3apsil.
JIBa BuIa SIEKTPUYECKUX 3apPsIIOB

4.1.2
4.1.3

[IpoBoaHUKH, JHUBIIEKTPUKHA u
MOJYTPOBOIHUKH

3akoH COXPAHCHUSA SJICKTPHUICCKOI'0 3apdaa

414

B3aumogeiictBue 3apsioB. 3akoH Kynona

415

4.1.6

Onektpuueckoe  mnose.  Hampsok€HHOCTH
AIIEKTPUIECKOTO OJISL. [MpuHIMD
cynepno3uiuu. JluHuM — HANPsSHKEHHOCTH
AIIEKTPUIECKOTO TIOJIS

PaGora cumim 2JI€KTPOCTATUYECKOTO  TIOJIA.
Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I U OUBJICKTPUKU B IMOCTOAHHOM
QJICKTPHUUICCKOM II0JIC. HHBHCKTpH‘IeCKaH
IIPOHUITACMOCThb

4.1.8

419

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprusi 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHudeckue yCTPOMCTBA:  DIEKTPOCKOIL,
JNEKTPOMETP, DIIEKTPOCTATUYECKas 3alIUTa,
3a3eMJIEHHE AIIEKTPONPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHL. Nsmepenue
NMEKTPOEMKOCTH KOHIEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAHUA IIOCTOSIHHOI'O

421 JNEKTPUYECKOr0 TOKa. VICTOUHMKM TOKa.
Cwuna toka. [TocTosSIHHBINA TOK

422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu

423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
COIIPOTHBIICHUE BEIIESCTBA

424 [MocnenoBarenbHOE, napaiensHoe,
CMEIIaHHOE COEAMHEHHUE TPOBOIHUKOB

425 PaGora snextpudeckoro Toka. 3akoH [xoyns
— Jlenna

4.2.6 MONIHOCTP JEKTPUIECKOTO TOKA
anekTpoaBxkymas cuna (manee — JJC) u

427 BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA
Toka. 3akoH OMa Il TIOJIHOW (3aMKHYTOM)
aneKkTpudeckoit emnu. Koporkoe 3aMbIkaHue

428 DONeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX

MCTAJLJIOB. 3aBHCHUMOCTh COMMPOTUBJICHHUA




METAJUIOB oT TEMIEPATYpPHI.

CBepXIpOBOIUMOCTh
429 DIJIeKTpUYECKUMH TOK B BakyyMme. CBoiicTBa
3JEKTPOHHBIX ITyYKOB
[TonynpoBoiHUKHU. CobcTBeHHAS u
4210 MpUMECHas MIPOBOIMMOCTD
I0JIyNpoBOIHUKOB. CBOMCTBA p-n nepexona.
[TonynpoBOAHHKOBBIE TPUOOPHI
DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
4211 DIEeKTPONIUTHYECKAs JHUCCOITAAIINSL.
DIIEKTPOJIN3
DIIEKTPUUYECKU I TOK B rasax.
4212 CaMOCTOSTEIIBHEIE U  HECaMOCTOSTSIbHBIN
paspsia. Pa3znudHbple THITBI CAMOCTOSATEILHOTO
paspsaa. Mousaus. [1nasma
TexHuuyeckue  yCTpoiicTBa:  aMIlepMeTp,
BOJIBTMETpP, PEOCTaT, MHCTOYHUKH TOKa,
AJICKTPOHArpeBaTeIbHbIC PUOOPHI,
4.2.13 3JIEKTPOOCBETUTEIbHBIE puOopsI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
IMOJl, TEPMHUCTOPEI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOJIHUKOBBIM MO/, TalbBaHUKA
[IpakTuueckue paboThL. N3yuenue
CMENIaHHOTO COECIMHEHHS PE3UCTOPOB.
4.2.14 N3smepenne DOJIC HCTOYHMKA TOKAa M €ro
BHYTpEHHEro cornpotusieHus. Habmonenue
3JIEKTPOJIN3a
11 KJIACC
Kon Ko
NpoBepPsIeMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasnena
3JIeMEeHTA
4 OJIEKTPOIMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMATHUTHASA UHAYKIIWA
43.1 ITocTosiHHBIC MarHUTEL. B3auMogeiicTBUE ITOCTOSIHHBIX MarHuTOB
MaruuTtHoe mose. Bekrtop MarHuTHOM uHAYKUMH. [IpuHImn
4.3.2 cynepno3uiuu. JIMHUM MarHUTHOM WHAYKUWMH. KapTuHa uHUN
MAarHUTHOM MHAYKIIMH MOJIsl TOCTOSIHHBIX MarHUTOB
MarnuTtHoe moJjie MpoBOJHMKA C TOKoM. Kaprtuna nuHMi moms
43 433 JUTMHHOTO TPSMOTO TPOBOJHUKA ¢ 3aMKHYTOTO KOJIBIIEBOTO
' IIPOBOJHMKA, KaTylIKU ¢ TOKOoM. OnbIT Opcrena. B3aumoneiicreue
MIPOBOTHUKOB C TOKOM
434 Cwuita AMriepa, €€ MOJTyJIb ¥ HAIPABJICHHE
435 Cuna JlopeHiia, e€ MOyJb U HampaBJeHue. J[BuKeHre 3apsyKeHHOM
YaCTHIIBI B OJJHOPOJTHOM MarHUTHOM moJie. Pabota cuiet JlopeHia
4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITMH
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIUH




4.3.8

O/1C unaykuuu. 3aKOH MIEKTPOMarHuTHOW nHAykuuu Papanes

BuxpeBoe anexkrpuyeckoe mnoisie. [AC MHAYKIHMHU B IPOBOJHHUKE,

4.39 JBUKYIIEMCSI IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM I10JI€

4.3.10 [TpaBuiio Jlenima

4.3.11 NunykTtuBHOCTD. SIBNeHne camounaykuun. DJIC caMOMHIYKIIMI

4.3.12 DHeprusi MarHuTHOTO TOJISI KATYIITKHA C TOKOM

4.3.13 DJIEKTPOMArHUTHOE T0JIe
TexHuueckue yCTpOCTBA: MOCTOSIHHBIE MAarHWUTBI, JIEKTPOMArHUTHI,

4.3.14 AJIEKTPOBUTATEITb, YCKOPHTEIH AJIEMEHTAPHBIX YacTuIl,
WHAYKIMOHHAS 11€Yb
[Ipaktuueckue paboThl. M3ydeHMe MarHUTHOTO MOJS KaTYIIKH C

4.3.15 ToKOM. VccnenoBanue NeHCTBUS MOCTOSHHOTO MarHUTa Ha paMKy ¢
ToKOM. MccienoBanue siBJICHUS QJIEKTPOMArHUTHON MHAYKIIMU

5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

511 Konebarenpras cucrema. CBoOOHBIC KojeOanus. ['apmoHnUyecKkue
koseOanus. [lepuon, yactoTa, ammuintyaa u ¢asa koaedbanun

512 [IpyxuHHBIN MagTHUK. MaTeMaTH4EeCKUI MAasTHUK

513 YpaBHCHHE TapMOHHMYECKMX KoyieOanwii. KuHemaTwdeckoe u
JTUHAMHYECKOE OMHCAaHUE KOIeOATeTbHOTO IBKEHUS
[IpeBpatieHne sHeprud NpU TapMOHUYECKHX KoseOaHusx. CBS3b

514 aMIUTUTYJbI KOJIEOAHWW WMCXOJHOM BEJIMYMHBI C aMILUTUTYIaMU
KoJeOaHui €€ CKOPOCTU U YCKOPEHHUSI
Konebarenbupiit  koHTYp.  CBOOOAHBIE  DJIEKTPOMArHUTHBIC

515 KoJieOaHusi B WJCATHHOM KOJIEOATEIbHOM KOHTYpe. AHaIOTHUs
MEXAY MEXaHHUYEeCKMMHU M JIIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyina ToMcoHa

5.1.6 3aKkoH COXpaHEHHUs SHEPTUH B HJICATTbHOM K0J1e0aTeTbHOM KOHTYpe

5.1 517 BrinykaeHnsle Mmexanuueckue koneOanusi. Pesonanc. PesonancHas
o KpuBasi. BEIHY)KIeHHBIE 2JIEKTPOMarHUTHBIE KOJICOaHHS.

5138 [IepemenHsbIi TOK. CHHYCOMIATIbHBIN IEPEMEHHBIN TOK.

51.9 MoOIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JIEMCTBYIOIIECE
3HAUYE€HHME CUJIbI TOKA M HAMPSKEHUS
Tpanchopmarop. IlpousBoiacTBo, mepenada U MOTpeOsIeHHE

51.10 BJIEKTPUYECKON SHEPTUU. DKOJIOTMYECKHE PUCKH ITPU TPOU3BOJICTBE
AIEKTPUUECKOM SHEPTUH. KynbTypa HCIIO0Ib30BaHUS
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU

5111 TexHuueckue yctpoiicTBa: ceiicMorpad, 3JIEKTpUUYECKUH 3BOHOK,
JIMHUU 3JEKTporepeaayd
[Ipaktrueckue pabotel. HccnmemoBaHue 3aBUCHUMOCTH TIEpPHOJA

5112 MaJbIX KOJIeOaHW rpy3a Ha HUTH OT JUIMHBI HUTU U MAaccChl Ipy3a.

HccnenoBanue mepeMEHHOTO TOKa B IEMH W3 IOCJIEI0BATEIBLHO
COETMHEHHBIX KOHAEHCATOpa, KaTYIIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI




Mexanuyeckue BOJIHBI, YCIOBUs pacrpoctpanenus. [lepuog.

5.2.1 CkopocTb pacnpocTpaHeHuss M JuiMHA BoJHBL Ilomepeunsie u
IIPOJIOJIbHBIE BOJIHBI

5.2.2 Wutepdepentys u audpaxims MEXaHHIeCKUX BOJIH

523 3Byk. CxopocTh 3ByKa. ['poMKOCTh 3Byka. Beicota ToHa. TemOp
3ByKa
DNeKTpOMarHuTHbIE BOJIHBI. Ycnosus U3IIy4YeHUs

5.24 AJIEKTPOMAarHUTHBIX BOJH. B3aumuas opuenTanus sexktopos E, Bu v
B 3JIEKTPOMAarHUTHOH BOJIHE B BaKyyMme
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPa)XX€HHE, HPEIOMIIEHUE,

5.25 noJIIpu3anus, mudpaxys, UHTEpEepEHITHS. Ckopoctb
JIEKTPOMArHUTHBIX BOJIH

526 [Ikana 3neKTpoMarHUTHBIX BOJH. [IpuMeHeHe 311eKTpOMarHuTHhIX

o BOJIH B TEXHHKE U OBITY

507 [IpyuHUMOBl  pagMoOCBs3W M TeleBUACHUsA.  Panuonokxanus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN Cpeibl
TexHunueckue  ycTpoiicTBa: MY3bIKaJIbHbIE ~ HMHCTPYMEHTHI,

5.2.8 yIAbTPa3BYKOBasl JUAarHOCTHMKAa B TEXHUKE M MEIUIUHE, pajaap,
paauonpuéMHUK, TEJIEBU30D, aHTeHHA, TeiaedoH, CBU-nieun

OIITHUKA

531 [IpssMonMHEHOE pacpOCTpaHEHHE CBETa B OJHOPOJHOM Cpene.
JIyu cBera

532 Otpaxxenne cBera. 3akoHbl OTpaxkeHus cBera. [locTpoeHue
M300pKEHHI B TIIOCKOM 3epKajie

533 Ilpenomnenne cBera. 3aKoHbBI MpETIOMIICHHS cBeTa. AOCOIIOTHBIN
MI0Ka3aTesb MPeIOMIICHHS

534 ITomHoe BHyTpeHHee oOTpaxeHue. lIpeaenbHbI yroa MOJTHOTO
BHYTPEHHETO OTPAKECHHUS

5.35 Hucnepcus ceera. CiioxxHbIH coctaB Oenoro csera. et
CoOuparomue U paccerBarolye JuH3bl. ToHKas auH3a. PoKycHOe

536 paccrosiHue M ONTHYeckas cuiaa TOHKOW suH3bL [locTpoeHue
n300pakeHUI B COOMPAIONINX M pacceuBaromux jJuH3ax. Gopmyna

53 TOHKOM JIMH3EI. Y BEIIMUCHNE, TaBacMOE JTMH30M

5.3.7 [Ipenensl IpUMEHUMOCTH T€OMETPUIECKON ONTUKHU
Wntepdepennus  cBera. KorepeHTHble HMCTOUHUKH. Y CIOBUS

538 HaOJII0/IeHNsT MaKCUMYMOB M MUHUMYMOB B HHTEp(EpeHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHHKOB
Hudpakius  cBera.  JudpakumonHas  pemérka.  YcioBue

5.3.9 HaOIIOICHNUS TJIAaBHBIX MaKCUMYMOB npu MaICHUN
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10 [Tongpuzanus ceera
TexHudeckue  yCTpOMCTBA: OYKH,  JyIIa, ¢oroamnmapar,

5.3.11 MPOCKIIMOHHBIA  armapaT, MHKPOCKOT, TEJIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKINOHHAS PEHIETKA, TTOJISIPOU]]
[Ipaktuyeckue paboTsl. M3MepeHue mnokaszarenss HPEIOMIICHUS.

5.3.12 UccnenoBanue cBoiCTB m300paxkeHuidt B nuH3ax. HaOmronenue

JUCIICPCHUHA CBCTA




BJIEMEHTGHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuubl TPUMEHHMOCTH KJAacCHUUEeCKOM MexaHuku. [locTynartsl

6.1 TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJTYJIS CKOPOCTH CBETa
B BaKyyMe€, IPUHIUI OTHOCUTENBHOCTH DIHIITEHHA
6 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAIIICHHE JIMHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHIIbI
6.4 CBsi3p Macchl C DHEpPrHed M HMITYJIBCOM CBOOOJHOW YaCTHIIBL.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITUKU
711 ®oronsl. Popmyna [lnanka cBsi3u sHepruu (HOTOHA C €r0 YaCTOTOM.
DHeprus U UMNIyibC poToHa
71.2 OtkpsiTue u uccnenoBanue porodpdexra. Onwitel A.I'. CTonerosa.
3akoHnsl potodddekra
7.1 713 VYpaHenne OitHmreliHa ans dotodrddexra. «KpacHas rpaHuma»
o doroaddexra
7.1.4 Hasnenune ceera. Onbitel [1.H. Jlebenena
7.1.5 XUMHUYECKOE NEUCTBUE CBETA
716 Texnuueckue yctpoiicTBa: poTosnemMeHT, GOTOAATUYUK, COTHEUHAsS
OaTapest, CBeTOINO/
CTPOEHUE ATOMA
701 Mopens aroma Tomcona. OnbiTel Pezepdopia mo ucciie10BaHuio
cTpoenus aroma. [ImanerapHas Mmojenb aToma
IMocrynater bopa. W3znyuenwme u mornomeHue (GOTOHOB mpu
7.2.2 Iepexo/ie aToMa C OJHOIO YpPOBHS SHEPruu Ha Jpyroi. Bumsl
cnekTpoB. CIeKTp ypOBHEW SHEPTUU aToMa BOJIOPOIa
7.2 723 BoniHoBsie cBolicTBa yactull. Bomubl ne bpoitist. Kopryckyisipao-
o BOJIHOBO# nyanu3Mm. Judpakiius JeKTPOHOB Ha KpUCTAIIaxX
724 CroHTaHHOE U BBIHY)KJIEHHOE M3JIy4eHHE. Y CTPOMCTBO U MPUHIIUIT
paboThI Ja3epa
795 TexHnuueckue YCTpOP'ICTBaI CIIEeKTPaJIbHBIN aHamu3 (CHEKTPOCKOM),
na3ep, KBAaHTOBBIN KOMITBIOTEP
7.2.6 [IpakTuyeckue pabotel. Habnronenue TMHeHyaToro crekTpa
ATOMHOE A1PO
731 MeTo/1bI HAOIOICHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHUI]
OTtkpeiTHE panuoakTuBHOCTH. OMBITH Pesepdopaa mo onpeneneHuio
7.3.2 COCTaBa paJUOaKTHBHOro wu3nydenus. CpoiictBa anbda-, Oeta-,
raMMa-u3JIydeHus. BiusHrue paiuoakTHBHOCTH Ha )KUBBIC OPTaHU3MBI
73 OTkpeITHE TPOTOHA H HeWTpoHa. HykioHHas Moaens sapa
7.3.3 Ieiizenbepra — MBanenko. 3apsa sapa. MaccoBoe YHUCIO sapa
N3otonbt
734 Anbda-pacnaz. ODJEKTPOHHBIM ¥ TIO3UTPOHHBIM OeTa-pacma.
lNamma-usnydenue. 3aKOH paJuoaKTHBHOTO pacaja
735 DHeprus CBS3U HYKJIOHOB B sizpe. SnepHbie cuibl. Jledekt macchbl

sapa




7.3.6

Snepuble peakuuu. JleneHre U CUHTE3 sAEp

SAnepuwnii  peakrop. TepmosimepHbiii  cuHTe3. [IpoOnembr u

7.3.7 MEPCHEKTUBBl SIACPHOM HSHEPreTUKU. OKOJOIMYECKUE aCHEKThbI
SIIEPHOM SHEPreTUKH
738 DnemMeHTapHbIe YaCTHUIBI. OtkpsiTHE IIO3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
739 TexHuueckue ycTpoicTBa: J103UMETpP, kKamepa BuibcoHa, siaepHbIii
peakTop, arToMHasi 6omOa
7310 [IpakTuyeckue padoTel. MccaenoBanue TpEKOB YacTHUIL (110 TOTOBBIM
dhoTorpadusim)
OJIEMEHTBI ACTPOOU3UKA
81 Bun 3Bé3gHoro neGa. Cos3Be3qusi, sipkue 3BE3/BI, IIAHETHI, HUX
BUJIUMOE JIBUKEHUE
Conneunas cucrema. Ilnanersl 3eMHO# rpynmnsl. [InaneTbI-ruranTsl
8.2 U UX CHYTHUKH, KapjuKOBble IaHeThl. Manble Tena ConHeuHOM
CUCTEMBI
8.3 Comnnue, dpotocdepa u atmochepa. ConHeuHas aKTUBHOCTh
8.4 Hcrounuk sneprun CoJiHIla U 3BE3]T
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb, PAIAUYC,
85 TeMIepaTypa, UX B3aUMOCBsI3b. J(narpamma «CHneKkTpaabHbINA Klacc —
' CBETHMOCTBY». 3BE3MBI IVIABHOM ITOCJIENOBATEIILHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTbY ISl 3BE3]1 TTIaBHOW MOCJIE0BATEIIHOCTH
86 Buyrpennee crpoenue 3BE31. COBpEMEHHBIE IPEICTABICHUS O
MIPOUCXOXKIeHNN U 3BotoIMK CoJtHIIa 1 3BE3/1. DTallbl )KU3HH 3BE3]T
Mneunsiii Ilyre — nama Tamaktuka. CnupanbHas CTpPYKTypa
8.7 l'amaxTuku, pacnpeneneHue 3BE3N, raza u neu. IlomoxeHune un
newkenne Comana B [amaktuke. [lmockas u  cdepudeckas
noacucremsl ["anmakTuku
8.8 Tunel ramakTuk. Pagroranaktuky u kBazapbl. YEpHBIE ABIPHI B A1pax
raJlakTUK
Bcenennas. Pacmmpenue Bcenennoit. 3akon XaO6usa. PazGeranue
8.9 rajlaktuk. Bospacr u panunyc Beenennoii, reopus bonbiioro B3palsa.
Mopens «ropsiueit Beenennoi». PenukroBoe nsinyuenue
8.10 MacmrabHas ctpykTypa Beenennoit. Meraramaktuka. Hepeménnnie

HpO6JICMLI ACTPOHOMUH




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
1.®uznka 10, Msxummes I'.41., ByxoBues b.b., Corckuit H.-H. mox penakuueii [TapdentbeBoit
H.A., AO UznarensctBO «IIpocBemenney; 2025 r.
2.®uzuka 11, Msakumes I'.51., Byxosues b.b., Yapyrun B.M. oz penakuueii [TapdentreBoit
H.A., AO “UznarensctBo”’[IpocBemmenue’; 2025r.
3. ®usuka, 3agaunuk 10-11, PeimkeBuy A.I1. OOO «Zlpodar.
METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
1. CamocrositenbHble U KOHTpOJIbHBIE padoThl 11, Kupuk JILA., “U3narensctBo “Unekca”;
2. CamocTtosTenbHbIe U KOHTpOIbHBIE padoThl 10, Kupuk JILA., “U3narenscTBo “Unekca”;
3. EI'D no ¢usuke, coopuuk Bapuantos, emunosa M.1O., “U3narenscTBo “Hammonansnoe
obpazoBanue”, DUIIHN.

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. bubmmoteka IIOK https://www.gosuslugi.ru/landing/edu-content
2. @enepanbHBIA MHCTHTYT MEJArOrMYeCKuX u3MepeHuid http:www.fipi.ru
3. Caiit s npenonasateneit Gpusuky, yqamuxcs u ux poxuteneit http://www.fizika.ru
4. Tazera «Dusukay http://fiz.1september.ru



https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://fiz.1september.ru&sa=D&ust=1550527145970000

		2026-08-31T11:42:28+0300
	Ефимов Дмитрий Георгиевич




