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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HA YPOBHE CpPEIHETO OOIIEeTo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPeOOBAHUM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM (QenepanbHOll paboyeil MporpaMMbl BOCIUTAHUS U
KOHILIETIIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopnepxaHue mnporpaMmbl 1O (U3MKE HaAmpaBiIeHO Ha (QOopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusIM OI'OC COO K maHUpyEMbIM
JUYHOCTHBIM, NPEAMETHBIM U METANpEeIMETHBIM pe3yjbTaTaM OOy4EHHUs, a TaKXKe
YUUTBHIBAET HEOOXOAUMOCTbh peaIN3alUl MEXKIPEAMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
1eM U3y4eHus: GU3UKU Ha YPOBHE CPEHET0 00IIero oopa3oBaHus, MIaHUPyEMbIe
pe3ynbTaTbl  OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpPEAMETHbBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[TporpamMma no usmke BKIIOYAET:

o IUJJAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (U3HKM Ha 0a30BOM ypOBHE, B
TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUYEeHUS;
o cozepkaHue yueOHoro npeamera « @u3nkay 1no rogaM oOydeHusl.

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOAbI, BHICTYMAasl B
KayecTBE y4eOHOTo MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yroui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npUMeHeHne (U3WYECKUX 3HAHUM  ONpeneNseT XapakTep U pa3BUTHE

Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,



MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
($u3MKM BHOCUT OCHOBHOM BKJIaJl B (POPMHUpPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyvarommxcs, B (OpMHUpPOBAHHME YMEHUN HPUMEHSTh HAYUYHBIH METOJ
MO3HAHUS TPU BBIMOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHHIA.

B ocHOBY Kypca (pu3nku A1 ypOBHS CPEJHETO 0011ero 00pa3oBaHus MOJI0KEH
psa uaeH, KOTOpble MOXHO PACCMATPUBATh KaK MIPUHIIMIIBI €70 TIOCTPOCHMUSL.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISECTCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuail U3 BCEX Pa3/esioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (PU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
oJIE.

Hoes eymanumapuszayuu. EE peanuzanus mnpenrnosiaraeT HCIOJIb30BAHNE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPoOIeMaMHu.

Hoes npuxnaonoii nanpaenrennocmu. Kypc gpusuku npeamnonaaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs TOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHUM, a Takxke 00CY>KIEHUs
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

CrepKHEBBIMHU 3JIEMEHTAMU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (U3MUECKue Teopuu ((pOopMHUpOBaHWE TMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MIPEICTABICHUSX O IPUPOJIE, IPAHUIIAX TIPUMEHUMOCTH

TEOPUH, AJIsl ONUCAHUSI €CTECTBEHHO-HAYUYHBIX SBJICHUN U MPOLIECCOB).



CucTeMHO-IesTeIbHOCTHBIN TOAX0J B Kypce (DU3MKU peanu3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON JESTENbHOCTH O0Yy4YaroU[uXCs.
J11st 6a30BOT0 YpOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIA0OPAaTOPHBIX pad0T, KOTOPBIE B TPOrpamMme
no (usuke 0ObETUHEHBI B OOIIUNA CIHUCOK YYEHUYECKHUX MPAKTHUECKUX PaboT.
Boijenenre B yka3zaHHOM MepeyHEe JIabOpaTOpHBIX pabOT, MPOBOJIMUMBIX IS
KOHTPOJISL U OLICHKH, OCYLIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpouecca
UCXOJI1 U3 OCOOCHHOCTEW IJIAHMPOBAHUSI W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OOecleurnBaeTcsl OBJAJACHUE OOYyYalolMMUCS YMEHUSMU IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHH U
IIOCTAaHOBKY OIIBITOB I10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE yEISeTCsl PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/a4.
[Tpu 3TOM A1 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 33JJaHHOU
¢u3nyecKoil MOAENbI0, TO3BOJISIOIIME MPUMEHATh HU3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OoOBbsSICHEHHE TpPOTeKaHUs (U3UYECKUX SIBJICHUNW W TIPOILIECCOB B OKpY’Karouien
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAENU IS CUTYyallMH MPaKTUKO-
OPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBuu ¢ TpedoBanusamMu @PI'OC COO k maTepralbHO-TEXHUYECKOMY
obecrniedyeHn0 yueOHOTo mponecca 0a30BbIil ypoBeHb Kypca (DU3MKU Ha ypOBHE
cpeaHero oOiiero 00pa3oBaHUsS JOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA. B xabuHeTe HU3uKu JOMHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE Ui BBIMOJHEHHUS YyKa3aHHBIX B IporpaMme II0
(¢u3MKe yUeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JlemMoHcTpaniMoHHOE  oOopyaoBaHHe (GOPMUPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECNEYMBAET IOCTAaHOBKY

MEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTPAlMNA ISt



UCCJIENOBAHMUSI  M3Y4YaeMbIX  SBJIEHMH M  MPOLIECCOB, JMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHoe o00opyAOBaHHE [JIi YYEHWYECKUX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OecledrBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMM LEJIAMHU U3yY€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (opMupoBaHue uUHTEpECa M CTPEMJICHUS OOYYAlOIIUMXCS K HAYYHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE HUX HWHTEIUICKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE NPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEIBLCKOIO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

o (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

o (opmupoBaHue YMEHUN OOBACHITH SIBJICHUS C UCIIOJIH30BAHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

o (opMHpOBaHHE TPEACTABICHUN O pPONU (UMKH ISl PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3Tux 1Leneil o0ecreurnBaeTcs pelieHrueM CIeIyIoMuX 3a1ad B
nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

o MpuOOpETEeHUE CUCTEMBI 3HAHUIN 00 0OIIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSAX, BKJIKOYAas MEXaHWKY, MOJEKYJISApHYI0  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

« (opMHpOBaHHE YMEHHUI MPUMEHSATh TEOPETUUECKHUE 3HAHUS JJIs1 OOBSICHEHUS
(bu3nYeCKuX SIBICHUN B IPUPOJIE U TSl IPUHATUS IPAKTUUECKUX PEUICHUH B

MMOBCEJIHCBHOM KU3HU;



e OCBOCHHE CIOCOOOB pEIIEeHUs pPA3NUYHBIX 3a7ad C SBHO 3a/JaHHOM
dusznyeckoil Monenblo, 3anady, MOJPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3faHue pu3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

o TOHMMAaHHE (U3UUECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOLECCOB, UX BIUSAHUSA Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAHMS W NPOBENCHUS
bu3MUecKuX HKCIEPUMEHTOB, aHall3a W HUHTepHpeTanuu uHbopManuu,
ONPEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHWE YCIIOBUM U1 Pa3BUTHS YMEHHUH NPOECKTHO-UCCIEAOBATEIBCKOM,
TBOPYECKOU 1EATEIBHOCTH.

Ha wusyuenune ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpPEOHEro OOLIEro
obpazoBanus otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemplii B mnporpamMme Mo (uU3MKe TMepedeHb JadopaTopHBIX U
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
poBeNeHUsT J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIHUXCH.

COJAEPXAHUE OBYUYEHUA
10 KVIACC
Pazgen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA

du3nka — HayKa o npupoae. Haydnsle METOABI MO3HAHUS OKPYKAOIIETO MUPA.
Ponp skcnepuMeHTa M TEOpUH B MPOILECCE MO3HAHMS MPUPOABI. DKCIIEPUMEHT B
busuke.

MopnenupoBanue (unyeckux siBIeHUN W mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u Mecto pusuku B GOpMUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHHbI
MUpa, B IPAKTUYECKOU E€ATEIbHOCTH JIFOIEH.

Jlemoncmpayuu



AnHanoroBele ¥ LU(PPOBBIE H3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE

JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemernienune, cKOpoCTh (CpefHsii CKOPOCTb, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHHE MaTE€pUAIbHOW TOYKH, MX MPOEKIUA HAa OCH CUCTEMBI KOOpPJMHAT.
Clio)keHue NnepeMEenICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsIMOJIMHEWHOe aBwxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAHMHAT, CKOPOCTH, YCKOpPEHHUS, NYTH U NepeMeleHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobOogHOE nazieHne. Y CKOpeHue CBOOOIHOTO MaICHUSI.

KpuBonmHenHoe NBMKEHNE. J[BHKEHNE MaTEpUAIIBHONW TOUYKH IO OKPYKHOCTH
C MOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAsT CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMUTENHbHOE YCKOPEHHUE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBYDKCHUS.

[IpeoOpa3zoBaHre IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmiogenue aBuxeHus Tena, OpONIEHHOTO MOJ YIVIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

Hamnpagpienue CKOpoCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

Yuyenuueckuii sxcnepumenm, 1abopamopusie pabomul



N3ydyeHne HEPAaBHOMEPHOIO JIBMKECHUS C LIEJIbIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHHWS MEXKAY IIyTSMH, IPONJACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUAKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutensbHOCTH  [anmunes. IlepBeii  3akoH  Hbrotona.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoii 3akon HeroToHa n1i1st
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BceMupHoro TtaroteHus. Cuna Tskectu. llepBas Kocmuyeckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (mokos, CkonkkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpoOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCHUTENBHO OCHU BpameHus. I[limedo cuibl. YcioBus
paBHOBECHUSA TBEPAOIO TeA.

TexHu4eckre YCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jiehopmaruu.



HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckui sxcnepumenm, nabopamopuvie pabomoi

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIvH.

HccnenoBanre yCIOBUM PAaBHOBECUS TBEPAOrO Tela, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

NmMriiynbc MarepuanbHOM TOYKM (Tesa), CHUCTEeMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl M MU3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprus marepuaibHOMl ToukH. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHUA. [TorenumanbHas DHEPTUsA YIIpYro
nehopMupoOBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tela BOJIM3H MOBEPXHOCTU
3eMIIH.

[loreHuuanbHple W HENOTEHLUHWAJIbHBIC  CHJIBL. CBsi3b  paboOThI
HEMOTEHIMAIBHBIX CUJI C ©3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckrue yCTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydyenne aOCOIIOTHO HEYNPYroro yaapa ¢ TMOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.
HccnenoBanue cBsizu pabOThI CUJIBI ¢ UBMEHEHHEM MEXAHMYECKOW SHEpPruu

TCJIa HAa IPUMEPEC PACTSIKCHHA PE3MHOBOI'O KXI'yTa.

Paznen 3. MoJgiekyasipuasi Gu3nka 1 TEePMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUA U
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneld. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temnepatypa u e€ m3mepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON
TEOpUM HJCATBHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpenHen
KMHETUYECKOM PHEPruu TEIUIOBOro JABMXKEHUs dacTull rasza. Illkama temmepatyp
KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
Hanprona. WM3ompouecchl B HIEaTbHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHHe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (GoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OmnwiTel 10 U PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUSI UJEaIbHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

Onpenenenne Macchl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSTHUSL pa3peKEHHOTO
rasa.

Tema 2. Ochoevl mepmoounHamuxu

TepmoauHaMuueckass cuUcTeMa. BHYTpEHHsS SHEpPruss TEPMOAUHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KonnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONMPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonsitue 006 agmabatHoM mnpouecce. IlepBblii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOJIE.

TeruioBple  MammHbl.  [IpuHOMOBI  AEHCTBUA  TENJIOBBIX — MAIIMWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: JBUTATEIh
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPruM Teja TMPHU COBEPIICHUH PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B

JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).



N3meHeHne BHyTpEHHEN SHEpPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OneIT 0 aAa0aTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu nmapoBoil TypOUHBI, IBUTaTelsi BHYTPEHHEIO CTOPaHUsI, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHAeHcanus. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCUTEIIbHAS BIAXHOCTh BO31yxa. HacklmeHHbI map. YaenbHas TeIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu MoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUSI KPUCTALTMYECKOTO BEIlECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HBMCpCHI/Ie OTHOCUTEIBbHOM BJIA)KHOCTHU BO3ayXxa.

Paznen 4. DiaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa



Onextpuzanus Tei. DNEKTpUIeCcKuid 3apsia. J(Ba BU1a 3JIEKTPUYECKHX 3apsI/IOB.
[IpoBOHUKM,  JMAIEKTPUKH W TNOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblid 3IEKTPUUECKUHN 3apsi/l.
Onektpuueckoe mone. Hanpsok€HHOCTh  dnekTpudeckoro mnoiid.  [IpuHuun
CYNEPHO3ULANA DNEKTPUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

Pabota cui anexrpocratuyeckoro noss. [lorennnan. PazHoCTh MOTEHIIMANIOB.
[IpOBOOHMKM W JHAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tmoie. [luanexkrpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHzmeHcaTop. DIeKTpOEMKOCTh IUNIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: 3BIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIJIEHHUE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmnapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

VY CTpOoNCTBO 1 MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTudecKas 3amuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB IIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOPa OT IJIOIIA/IN TUIACTHH,
PACCTOSHUS MEXAY HUMU U JUIEKTPUYECKON IPOHULIAEMOCTH.

DHepPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCJIOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.

Hctounuku Ttoka. Cuia Toka. [loCTOSITHHBINA TOK.



Hanpsoxenue. 3akon OMa 151 yHacTKa LETH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, apalIeIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jhxoyns—Jlenma. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTPOABMKYIAs CHJIa U BHYTPEHHEE CONPOTUBIICHUE HMCTOYHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

ONeKTpOHHAass  IPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

I1onynpoBOIHUKMY. CobcTBeHHast 51 IIpUMECHAast IIPOBOAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONeKTpu4YecKnid TOK B  pacTBOpax UM  pacIulaBax  dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUSA. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOSTENbHBIN M HECAMOCTOATEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHME: aMmIIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHKH TOKa, DSJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKa U HaIIpSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIMHIPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IJIOIA/IN TIONIEPEYHOTO CEUYEHHUs M MaTepHraa.

CMemaHHOe COeTMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MepeHne dNEKTpOABUKYIIEM cuiabl. KopoTkoe 3aMbIkaHUE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoit pa3psii ¥ MpOBOJMMOCTh BO3yXa.



OAHOCTOPOHHSISI NPOBOAUMOCTD JTUOAA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3IeKTpOABMKYILIEH CHIIBI UCTOYHMKA TOKAa U €ro BHYTPEHHETO
COIIPOTUBIICHHUS.

Habmronenue 3nektpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce OCyHIECTBIISETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnule nonamusi, CBSI3aHHBIE C MU3YYEHHEM METOJOB HAYYHOI'O
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (pusmyeckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TMHEWHAs QyHKLMS, Tapadoia,
runepOona, ux rpa@uKkd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIMHU: CHHYC,
KOCUHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanuueckoe NBUKEHHE B KMBOW mpupojae, auddysusi, ocMoc,
TEII00OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOW NPHUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, KUJKOCTEH U Ta30B,
AIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JTUCCOLMAIus,
rajJbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonocus: mnpeoOpa3zoBaHHE IBUKEHHM C HCHOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIIHUKMA, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JIBUraTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH

NOoJy4€HusA COBPEMCHHBIX MAaTCpHaJIOB, B TOM 4YHCJIC HaHOMATCpHUaIOB, U



HAaHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,

SJICKTPOOCBCTUTCIILHLIC HpI/I60pI>I, raJilbBaHHKa.

11 KIIACC

Paznen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpOMAZHUMHAA UHOYKYUA

[TocTtostHHBIE MarHUTHI. B3auMo1eMCTBUE MOCTOSIHHBIX MATHUTOB. MarHUTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[puHIMI Cyneprno3nny MarHUTHBIX TIOJIEH.
Jluauu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIUAHW TOJIS
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10J€ NPOBOJHHMKA € TOKOM. KapTMHa JMHUN WHIYKIUA
MAarHUTHOI'O TOJIS JUIMHHOIO IIPSIMOIO IPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib M HampaBiieHUE. [[BUKeHUE 3apsKEHHOW YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHME ANEKTPOMAarHWUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs CUla HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe mnoJie. DNEKTPOJABWXKYIIAas CWJIAa HUHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHAYKIHUHU. OJIEKTPOJBIXKYIAs  CHUJa
CaMOMHAYKIIWH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTHUIL, MHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CUJIbl MHAYKIIUA OT CKOPOCTH WU3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBneHre CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanws. [lepuona, wactora, amrmumryna u (asa xoneOaHUI.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanwmii. [IpeBpareHue sHeprUy NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOMHBIE DJJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCATPHOM KOJICOATCIIPHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWYCCKUMU |
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs

9HCPIruu B HACaJIbHOM K0JIeOaTeIbHOM KOHTYDPC.



[IpencraBnenne o 3aTyxawmux KojieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii TOK. CHHYCOWJANbHBIA MEPEMEHHBIA TOK. MONIHOCTh
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. IIpousBoacTBO, nepenaya U NOTPEOJICHUE DIEKTPUUYECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHHUE: AIIEKTPUUYECKUI
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IMHHUM JJICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJjeOaTeIbHOM CHUCTEMbI (MPYXKUHHBIN HWIH
MaTeMaTUYECKU MAsITHUK).

HabGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pezonanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA M HAMPSHKEHUS OT BPEMEHH) JIsI
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocieaoBaTEIbHOM COEAUHEHUM PE3UCTOpPA, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TUHUY 3JEKTPONEPEaAYH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJeOaHMW Tpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre nepeMEeHHOI0 TOKa B IIEMU U3 MOCIIEI0BATEIBHO COSTUMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHble 60JIHbL



Mexanuueckue BOJHBI, YcloBusl pacnpoctpanenus. Ilepumoa. CkopocThb
pacrpocTpaHeHus M JUiMHA BOJIHBL. [lomepeuHble W MOPOJOJIbHBIE BOJHBI.
WuTtepdepenius u uppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI U3JTyYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BosiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOJspHU3aIus, nudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J1eKTpOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI paaUOCBSI3U U TeNEeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuuyeckue yCTpONCTBA W NPAKTHUYECKOE TNPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIHUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE MOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Hab6mronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmronenune natephepeHunn U 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HaOmnronenue CBs3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYJIOH U
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEJTOMIICHUE,
noJisipu3aus, IMPpaxkuus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
oxgHopoaHou cpene. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne m300pakeHUu B

IIJIOCKOM 3€pKaJic.



[Tpenomiienue cBeta. 3aKOHBI MpeIOMIIEHHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxkHbIi cocTaB Oenoro cBeta. LIBerT.

Cobwuparomnirie u paccenBaroniye JUH3bl. ToHkas muH3a. DOKYCHOE pacCcTOsTHUE
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B cOOUparOuX U
pacceuBaromux JuH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HMCTOUYHHKHU.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakuronHas pemérka. YcioBue HaOIOACHUS
[NIABHBIX ~MaKCHMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JyIa,
doToanmapaT, NPOEKIMOHHBIA ammnapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pacCIpOCTPAaHEHHUE, OTPAXKEHUE W MPEIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonnHOe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanre CBONCTB M300paKeHUHN B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium crera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

HaOmronenue noysipuzaiiuu cBeTa.



Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['pasuIBl MPUMEHUMMOCTH KIACCUYECKOU MeXaHUKU. [locTynaTsl cnenuanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHH U COKPAILCHHE
JUTVHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13p Macchl C 3HEPIUEN U UMITYJIbCOM PESTUBUCTCKONW YaCTULbI. DHEPIUs

IIOKOA.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u sHEPrun POTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (poTOHA.

OTtkpoiTue u uccnenoBanue Gororpdexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE MpUMEHEHHUe: (OTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeENIHETO (poTodddekTa.

CBeToauon.



Conneynas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmwiTel Pesepdopaa mo paccessHuio o -4acTwil.
[ImanerapHas mojmens aroma. llocrynmater bopa. U3nydyenuwe u mnornomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.
BousiHoBBIE cBoOMCTBa yactul. Bomubl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.
TexHuyeckue yCTpOHWCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JIMHeHyaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul
HabGironenue muHeyaToro CexTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpPOCHUA sapa. OTKpbITHE
paanoakTuBHOCTH. OIBITH Pe3epdopa rmo onpeeneHnto coctaBa paguoakTUBHOTO
uanydyenus.  CpoiictBa  anbpa-, Oera-, ramma-uziayudeHus.  BrausHue
PaIOaKTUBHOCTH Ha KWBBIC OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA W HedWTpoHa. Hykmonnas monens sigpa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anwda-pacnaa. ODIEKTPOHHBIM © TO3UTPOHHBIM OeTta-pacman. ['amma-
U3JIydeHue. 3aKOH PaJuOoaKTUBHOIO pacmaja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Maccol siapa.

S nepubie peakunu. Jlenenue u CUHTE3 sIEp.



SAnepnsiit peaktop. TepmosinepHbii cuHTe3. I[IpoOiembl W TMEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyuecKkoi KapTUHBI MUPA.

TexHuyeckne yCcTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: JT03UMETP, Kamepa
BunbcoHa, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. JieMeHTBI ACTPOHOMHUY U aCTPOPU3MKH

Otanbl pa3BUTHUS ACTPOHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeGa. CosBesnusi, SpKue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JIBHDKCHUE.

ConHeuHas cucTema.

Connne. ConHeuyHass akTUBHOCTh. Mcrtounuwk sHeprun CoiHIIA U 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii Ilyte — Hama ['anaktuka. Ilonoxenue u aBwxkenue ConHuA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa06ua. Pazberanue ramnakTuk.
Teopus bonporo B3psiBa. PenmmkToBoe u3iyyeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.



Hepeménnbie mpo6ieMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmroneHus: HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH ISl OTIpeeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Mitednoro Ilytu.

O6o0maroniee MOBTOPEeHUE

Ponb ¢u3Mku W acTpOHOMHHU B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOI cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(GbopMUpOBaHUY NIPEACTABIECHUN O PU3NYECKON KapTUHE MUpPa, MECTO (PU3NUECKON
KapTUHBI MHUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uzuku 6a30BOro ypoBHs B 11 Kitacce ocyiecTBisieTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Mesicnpeomemnole nonamusi, CBSI3aHHbIE C M3YUYEHHEM METOJOB HAYYHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penmieHUE CHUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMH HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (YHKIUH, NPU3HAKK TOJ00US TPEYroJbHUKOB,
onpeiesIeHHe TIOMAIU TIIIOCKUX (GUryp u o0béMa Tel.

buonocus: snextpuyeckue SBICHHUS B JKMBOM NpUpoJe, KoJjiebaTeabHbIe
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paauanuu Ha >KMBbI€ OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs! CTPYKTypa TBEPIBIX

TCJI, MCXaHHU3MbI O6paSOBaHI/ISI KpI/ICTaJ'IHI/I‘IeCKOﬁ pCIHéTKI/I, CH@KTpaHBHLIﬁ aHaJIu3.



l'eocpagpua: MarHUTHBIE TIONIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozusi: JIMHUW DIIEKTpoOINlepenad, TEHepaTop IEPEMEHHOr0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpPUEMHHK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,

COJIHCYHAasA 6aTape;1.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®duszuka» Ha ypOBHE CpeaHEro oOIero
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOCCIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX

JIMYHOCTHBIX, MCTAIIPCAMCTHLBIX U ITPCAMCTHBIX O6pa3OBaT€J'II:HBIX PE3YJILTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS yueOHOro npeaMera «Ousukay JOKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, pPaCHIUPEHHE >KHU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UITUN 00yJarOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTUYECKHX U
JIEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO

06H_ICCTB3, Yy4aCcTBOBAThb B CaMOYIIPABJICHHUHN B O6p8.30B3.T€JIBHOI>i OpraHu3aluu,



yYMEHHE B3aUMOJEHCTBOBATh C COLUATIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM IEATEILHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKCHHUSIM
POCCUICKUX YUEHBIX B 001acTU GUUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIEHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIBbHOCTH YUYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsl SCTETUKY HAyYHOTO TBOPUYECTRBA,
MpUCYIIEro (PU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K Pa3IudHbIM chepaM MpoPEeCcCHOHAIBHON AESTENBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKN HA IPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUSI:

c(hOPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhl, OCO3HAHHE TJI00aTIHLHOTO
XapakTepa dKOJOTMYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYLIECTBJIEHUE JEUCTBUNA B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYNBOIO Pa3BUTHUS YEJIOBEUYECTBA;

paciiipeHue OImbITa JACSATEILHOCTH HKOJOTHYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:



c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAaHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpoOIecce
U3y4eHUs (U3UKH OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIHHOCTh

HHAWBUYAJIBbHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble JiorH4ecKue JAeiicTBUS:

CaMOCTOSITENILHO  (pOopMynMpoBaTP M aKTyalIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LN JAEATEIbHOCTH, 3aJaBaTh IapaMETpbl U KPUTEPUU UX
JOCTUKECHMS,;

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHBOPEYHS B  PacCMaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

paspabarbiBaTh IUIAH PEIIEHUS MPOOJEMBbl ¢ YYETOM aHalu3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BBITIOJHATH pa0OTY B YCIOBUIX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
ba3oBble uccienoBarejbcKue 1eMCTBUA:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBHIMH TMOHATHSIMH W METOIaMH
buznueckoil HayKu;

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEI0BATENBLCKOM U MPOEKTHON I€ATEIbHOCTH B
o0nacTu (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY TOMCKY
METOJIOB pelIeHHs 3adad (PU3MUECKOTro COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX

MCETOOOB ITO3HAHMUA,



BJIAJETh BHUAAMHU JIEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPIIPEeTaliY, MPeoO0pa3oBaHUI0 M MPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISITh [PUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3aj]ayy,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJ€ pELICHUA 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (POpMyJIHpOBaTH COOCTBEHHbIE 337aud B 00pa30BATEIbHOMN
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETb MEPEHOCUTh 3HAHMS MO0 (U3MKE B MPAKTUUYECKYI0 00JacTh
KU3HEIEATEIIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IPEJIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEILICHUS.
Pabora c nunopmanueii:

BJIa/I€Th HABbIKAMU MOJY4YeHUs MHPOpMAIUU (PU3UUECKOTO COAEPIKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIbHO OCYUIECTBISATh MOMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HHTEpPIpEeTalnio MHGOPMalUU pa3jINyHbIX BHUIOB U (QOpM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh  CPEACTBA  HMH(MPOPMAIMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJIOTUI B PEIIEHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a]1a4 ¢ COOMI0ICHUEM TPEOOBaHUM IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OPMALMOHHON

0e301acHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEp)KaHHsA B pa3IMYHBIX (opMaTax ¢
yu€TOM Ha3zHaYeHUsI HHPOPMAIIUH U LEJICBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIBHYIO

dbopMy nIpeCcTaBICHUS U BU3yaJIU3aIUH.

KoMMyHHUKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUS:

OCYIIECTBJIATH OOLIEHUE HA YPOKax (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallhd W  CMST4YaTrh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh U HCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOU UM HHAUBUAYAIBHON
paboThI;

BBIOMpPATh TEMaTHUKy W METOJbl COBMECTHBIX JEHCTBUN C Y4€TOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KaXJOT'0 YJICHA KOJUIEKTUBA,

MPUHUMATh €M COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS 10 €€ NOCTMIKEHUIO: COCTABIISITh IUIAH JCUCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa M KaXK/IOTO y4aCTHHUKA KOMaHIbl B OOLITUH
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE IIPOEKThI, OLICHMWBATh HJIEU C IIO3ULUWA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B Pa3JIUUYHBIX

CUTyalusix, MposBJIATL TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIWMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATCILHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH

COOCTBCHHEIC 3a1a4H,



CaMOCTOSITENIbHO COCTaBIIATh IJIaH PEIICHUS PAcUYETHBIX M KAaYeCTBEHHBIX
3aJ]1a4, IJIaH BBIOJIHEHUS MPAKTUYECKONM pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHpPOBaTb €ro, Oparb Ha ceds
OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSABICHHUIO 3pYyIULIHMA B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHUTH KOPPEKTHUBHI B JIEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/J€Th  HAaBBIKAMHU  IIO3HABATENbHOW  pediekcuu Kak  OCO3HaHMS
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yNbTaTOB H
OCHOBaHUI;

UCTIONB30BaTh MPUEMBI peICKCUH I OLEHKU CUTYalllH, BRIOOpa BEPHOTO
peleHus;

YMEThb OLIEHWBAaTh PUCKU M CBOEBPEMEHHO NPUHHMMATh pPEIICHUS MO HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JApPYTrUX IpU aHalu3e pPe3yJbTaToB
JeSITEIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

OPUHUMATh MOTHUBBI M apryMEHTBhl JApPYTUX TMpU aHalu3e pe3yJIbTaToB
JeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mporuiecce 10CTHXKEHUS TMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI POTrPaMMBbl IO
bu3uke g ypoBHS cpeaHero oOmero o0pa3oBaHMs Y  OOy4YaroIIMXCS
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, peanoiararonun

c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHATILHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHA COOCTBEHHOW 3MOILMOHAIBHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHNS, BKJIIOYAIOWIETO CAMOKOHTPOJb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIOYAIOIMIEH CTPEMIICHHE K JTOCTHKECHMIO LIENU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE IEHCTBOBaTh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSTHUE
JIpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIINUX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS

C APpYIuMu JIFOAbMH, 3360TI/ITBC$I, IIPOABIIATE HHTCPEC U pa3pCllIaThb KOH(l)J'IHKTBI.

INPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kjiacce rnpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKUA B (POpPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIbHOCTH JIOICH;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOJIETIeH:
MaTepHaibHas TOYKa, MHEpIIMaIbHAs CUCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacno3HaBaTh (pU3NUYECKHE SBICHUS (ITPOIIECChl) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,

CBO60,Z[HOC MmaacHue TCJI, ABUXKCHHUC 110 OKPYXXHOCTH, MHCPIH, BSaHMOHCﬁCTBHG



ten, auddys3us, OpOyHOBCKOE ABM)KEHHE, CTPOCHHUE KHUJIKOCTEH M TBEPABIX TeI,
U3MEHEeHHEe 00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
HclapeHre, KOHJCHCALMs, IUIABJICHHUE, KPUCTAIIM3allusl, KUIICHUE, BJIAXXHOCTb
BO3/(yXa, MOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXY IMapaMeTpaMH COCTOSIHUS Ta3a B M30MIPOIEccax, dJICKTPpU3alus Tell,
B3aUMOJICHCTBUE 3aPsiJIOB;

OMHMCHIBATh MEXAHWYECKOE IBWKCHHUE, UCIONB3Yysl (DU3UUCCKUE BEITMYMHBIL:
KOOpJIMHATa, IyTh, IMEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEprus, MOTEHIUAbHAS SHEPIrusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMUUHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI WM TEIUIOBBIC SBJICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTHUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(pGUIIMEHT TOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENSA; IPH OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJb3yeMbIX BEIMYHMH, WX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(bU3MYECKYI0 BETMYUHY C IPYTUMH BEIIMUYUHAM;

OMUCHIBATh U3YUYEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
MpU  OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEIIMYMH, WX OOO3HAYCHHS M CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAaHHYI0 (U3UYECKYIO BEJTMYHHY C IPYTUMH BEIHUYNHAMH,

aHaJIM3UPOBaTh (YU3NYECKHUE TPOIIECCHl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI M MPUHIUIBL: 3aKOH BceMupHOro Tsarorenus, I, 11 u III 3akonsr HeroToHa,

3aKOH COXpPaHCHUA MEXaHMYECKOU OHCPruM, 3aKOH COXpPaHCHUS HMIIYJIbCA,



TMPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasiiiyaTh CJIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIEC TPUHITUIIBI IEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHUSI UX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI [0 MCCIEIOBAaHUI0 (DU3UYECKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHupoBaTh NpodIeMy/3a1ady U THIIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEITUYHH, MIPU
ATOM BBIOMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W HCIIOJIB30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXHy  (PU3WYecKuMH  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI TOJIYICHHON 3aBUCUMOCTH (PU3UUECKUX BETTUYNH B BUJIC
Ta0auIl U rpauKoOB, JI€JIaTh BHIBOJBI [0 PE3yJIbTaTaM UCCIICIOBAHUS;

cobiroaTh npaBuia 0€30MacCHOTO TPyAa MPU MPOBEAECHUU HCCICTOBAHUM B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHhIE 3aJa4yd C SBHO 3aJaHHOW (U3UYECKOW MOJIETBIO,
UCIIOJB3Ys (PHU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1auu

BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOMMMbIC i €€ PEIIeHHs, TPOBOIUTh PAcUEThl M OIEHWUBATH PEATLHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMYNHBI,

pelIaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBaTh JOTUUYECKH HEITPOTUBOPECUHUBYIO
LEMOYKY PACCYXKICHHII C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
buzndeckue SBICHUS,

WCIIOJIb30BaTh MPHU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIe HH()OPMAIIMOHHbBIS
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUUA U MPEICTABICHUS
y4eOHOM ¢ HAy4YHO-TIONMYJSIpHOM HHGOpPMAIUU, TOJIYYeHHOM W3 Pa3IuYHBIX
HMCTOYHUKOB, KPUTUUYECKHU aHATU3UPOBATH MOJy4aeMyt0 HHPOpMAIHIO;

MPUBOJUTH IPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHI;

HCIIOJIB30BaTh TEOPETUUCCKHUE 3HAHMS 10 (PU3UKE B TTOBCETHEBHOM JKM3HU IS
obecricueHUs 0€30MaCHOCTH TPU OOpaIllleHHH C TPUOOpaMH M TEXHUUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B TpyII€ C BBHINOJHEHUEM pa3IUYHBIX COIUAJIBHBIX POJICH,
IJIaHAPOBAaTh pabOTy TPYIIBI, pPaAIMOHAIBLHO pacHpeAcisaTh OO0S3aHHOCTH U
MJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH

BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K konity o6yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEpPax poJib U MECTO (U3UKK B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOo KapTUHBI MUPA;

VUYUTBIBATh TPAHUII TMPUMEHEHUS W3YYCHHBIX (U3WYECKUX MOJIETIeH:

TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, TIyd CBETA, TOUYECYHbIM UCTOYHUK CBETA, sIACPHAs



MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MPH penieHUuH (PU3NIECKUX
3ajad4;

pacrno3HaBaTh (PU3NYCCKUE SBICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN U KBAaHTOBOW (DU3HKH: DIIEKTPUUYECKASI TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBHS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJJIEKTPOMAarHUTHAs WHIYKIUS, JCWCTBHE MAarHUTHOTO TIONS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMKCS 3apsll, AJICKTPOMArHUTHBIC KOJcOaHUS W
BOJIHBI, TPSIMOJIMHEHHOE pACIpOCTpaHCHHE CBETa, OTPAKEHUE, IPEIOMIICHHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCHUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOpOJa, €CTECTBEHHAas U MCKYyCCTBEHHAas
PaMOaKTUBHOCTD;

ONKCHIBATh H3YUYEHHBIC CBOMCTBA BeElIeCTBA (DJICKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IUYHBIX  cpel) |
AJICKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHONB3YsS (U3UYCCKHUE BEITHYMHBIL:
IEKTPUUECKUIN 3apsijl, CHJia TOKa, AJIEKTPUUECKOE HANpPsHKEHHE, AJIEKTPUUECKOe
COIIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA cuia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTYIIKWA, SHEPTUS DJIEKTPUYECKOTO M MArHUTHOTO IIOJIeH, MEpPHOJ U YacToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
TApMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHA TPABUIBHO TPAKTOBATh (PU3MUYECKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CIAWHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUUUMHAMY,

ONKMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJIICHUS W TMPOIECCHI, HCIOJB3YS
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUO/I TIOJTypaciajia, SHEPTUs CBSI3H
aTOMHBIX S7Ep, TPU ONMUCAHWUW TPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI

HCIIOJIb3YyCMbBIX BCJIIMYWH, HX 0003HaYeHUs | CAWHUIIbI, YKa3bIBaTb (I)OpMYJ'IBI,



CBS3BIBAIONINE JIaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BEITUINHBL,

aHaNM3UPOBaTh (U3MUECKUE MPOLECCH U SIBJICHUSA, UCIONB3YS (HU3NUYECKUE
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATEILHOTO U MapaJLICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOTO PacipOCTpPaHEHUs! CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoToddekTa,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMITYJbCA, 3aKOH COXPAHECHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs MAacCOBOTO YHCIIA, MOCTyJIaThl bopa,
3aKOH PaJIMOAKTHBHOTO Pacmaja, MpU 3TOM Pa3IindaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAIPaBJICHUE BEKTOPa MHAYKIIMM MarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh W ONHUCHIBATh H300paKEHWE, CO3/IaBaeMOE IIJIOCKUM 3EpKaJIoM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HMCCIICOBAHUIO (DU3UYECKUX SBICHHA U
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPH STOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady ¥ THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJANTH ONBIT U (JOPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BETUYHH, ITPU
TOM BBIOMpaTh ONTHMAJBHBINH CIOCOO HM3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICIOBATh 3aBUCUMOCTH (PHM3NYECKUX BEJTUYMH C UCTIOJb30BAHUEM TIPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHONW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

cOOJII0IaTh TMpaBmiIa OE30MacHOTO TPy/Aa MPHU MPOBEJACHUU HMCCIEIOBAaHUN B

paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU



JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyI0BAHUS;

pemaTh pacu€THbIE 3a/ladyd C SIBHO 3aJaHHON (DU3MYECKOM MOJIETbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HE0oOXoauMble NJisi €€ pelleHUs, TPOBOAUTh PacUyEThl M OICHUBATH PEaJIbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh KaueCTBEHHBIC 33/]a4i: BHICTPAUBATh JIOTUUYECKU HEPOTUBOPEUYUBYIO
[ENOYKY PACCYKICHUW C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyecKue SBICHUS,

UCIIOJIb30BAaTh IPH PEILICHUH YUE€OHBIX 3a/1a4 COBPEMEHHbIE TH(POPMAIIMOHHBIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMA W TPEICTaBICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOW HH(GOpMaIMyU, IOJYYEHHON W3 pa3iIMyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OOBSICHATh TPHUHIUMBI JCUCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCHOJIb30BAaHUS B OBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM XKM3HU JIJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbs U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;

paboTaTh B TpYIIE C BBINOJHCHUEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PALMOHAIBHO pacHpelneisaTb OO0sI3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLIEHUBAThH

BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



Temarnueckoe IIJIAaHUPOBAHUEC

10 KJIACC
Ne HaumeHoBaHue pa3aesioB U TeM
n/n NPOrpamMMbl

Bcero

KoanuecTBo 4acoB

KonTpoJibHbIE
padoThI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1 ®wusuka 1 METOBI HAYYHOI'O TO3HAHUS
Hroro no pazneny

Paznen 2. MEXAHUKA

2.1 Kunemaruka

2.2 JluHamuka

2.3 3aKkoHBI COXpaHEHHS B MEXaHUKE

Hroro no pazneny

2
2

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU

3.1

3.2 OCHOBBI TEPMOJAMHAMUKHI

33 ArperaTHble COCTOSIHUSI BELLIECTBA.
@da30BbIE IEPEXOBI

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DnekTpocraTuka

[TocTostHHBIN 3N1eKTpUYeCKUid TOK. TOKH B
pa3IMYHBIX cpeaax

Hroro no pasaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

11 KJTACC

9
10
5
24

10

22

68

IpakTnyeckue
padoThI

duaekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTebHbIE
pecypcsbl

https://m.edsoo.ru/AV1IAWVNQO

https://m.edsoo0.ru/SN02MCW XU

https://m.edsoo.ru/RML6BX3PU

https://m.edso00.ru/86NRCXHA7

https://m.edsoo.ru/HRGV8NOPE

https://m.edsoo.ru/HK6KL6RS9

https://m.edsoo.ru/HSM355JCH

https://m.edso0.ru/LSRP720LI

https://m.edsoo0.ru/GEWTDQXWW



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

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3aesioB U TeM K n
/i IporpaMMebI Beero OHTPOJIbHbIE pPaKTH4YeCcKHe
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. JeKTpoMarHuTHas 11 1 3
WUHAYKINS
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4yecKkue 1 3JeKTpOMarHuTHbIE
2.1 9 1
KoJIeOaHus
99 MexaHnYeCKHe U JICKTPOMArHUTHBIE 5 1
BOJIHBI
2.3 Ontuka 10 3
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIUAJILHON TEOPUU OTHOCUTEJIBHOCTH
OcHOBBI cIENMANIBHON TeopUn

OTHOCUTEIIEHOCTH 4 1
Hroro no pazneny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
4.1 DneMeHTBI KBAHTOBOM ONITHKH 6
4.2  Crpoenne aToma 4
4.3  AtomHOe s1pO 5
Wroro no pazueny 15

Paszpnen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

DJIEMEHTHI aCTPOHOMUU U

7 1
acTpou3uKu

Hroro no pazneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHHUE

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsbl

https://m.edso0.ru/Z2Q390NG8

https://m.edsoo0.ru/3STLNOQKPG6

https://m.edsoo0.ru/WQT6385V1

https://m.edsoo.ru/TUPOIURXM

https://m.edsoo.ru/AQUCOVDK?2

https://m.edsoo.ru/SW0OVAWOQORS

https://m.edsoo.ru/HSBEAOQEA

https://m.edso00.ru/97MC9DZ X0

https://m.edso00.ru/3EOD6KXI9



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

Ne HaumeHoBaHue pa3aesioB U TeM
n/n NPOrpamMMbl

6.1 OO6o6miaroiiee NTOBTOPCHHE
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

Bcero

4
4
3

68

KoaudecTBO 9acoB

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsbl

https://m.edso00.ru/O2JEGZCIM



https://m.edsoo.ru/O2JEGZCIM

I[TIOYPOYHOE ITNTAHMPOBAHUE

10 KJIACC
Ne T
u/n eMa ypoka
1 ®Pusnka — Hayka o npupoje. Hayunsie MeToAbI TO3HAHUS

~N O 01 b

10
11
12
13

OKpYyKaromero Mmmupa

Poab u mecTo pusuku B GopMHUpPOBaHUH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B MPAKTUYECKOM €SI TEIILHOCTH
JIonen

Mexanunueckoe ArxeHre. OTHOCUTEIbHOCTb
MEXaHMUYECKOT o JIBIKeHus. [lepemernienne, ckopocTb,
yCKOpeHue

PaBHOMEpHOE MPSAMOIMHEHHOE IBUKCHHE
PaBHOyCKOpEeHHOE IPSIMOTMHEHHOE IBHXKEHUE
CBobOoaHOE TazieHre. Y CKopeHrne CBOOOIHOTO MaIeHUs

KpuBonunelinoe aBuxenue. J[BrmxkeHne MmaTepuaabHON
TOYKH IO OKPYKHOCTH

[Tpuniun otHocuTensHOocTH ['anunes. MHepuunanbHbie
cucremsl orcuera. [lepBriit 3akoH HeroToHA

Macca tena. Cuina. [Ipunnun cynepnozunuu cui. Bropoit
3aK0oH HprO0TOHA [l MaTepruaabHON TOYKH

Tpetuii 3akoH HproTOHA J17151 MaTEpUAIIBHBIX TOYEK

3akoH BceMHupHOTO TsAroteHus. Cuna tspkectu. [leppas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduument tpenus. Cuna
COIPOTHUBIICHUS MPU ABMXKEHUH TeJa B KHUIKOCTHU HIIN Ta3e

KoaunuecTBO 4acoB

KonTpoabubie IIpakTuueckue

Beero padoThbI padoThbI

= I

e e

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTejibHbIE PeCypPChI

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

https://m.edso00.ru/8HSXWFFVO

https://m.edso00.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZ1X8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

https://m.edsoo.ru/RILVEFXEQD

https://m.edsoo.ru/UZBUPCM5M



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
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

Ne
n/n

14

15

16

17

18

19

20

21

22

23

KoaudecTBO 9acoB

Tema ypoka KonTpoabubie IIpakTuueckue

Beero padoThI padoThI

[ToctynarensHoe U BpamareabHOS ABMKCHHUE a0COTIOTHO
TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus 1
paBHOBECHSI TBEPAOTO T

Nmnynbec maTepuanbHOM TOYKH, CUCTEMbBI MATEPUAIBHBIX
To4eK. IMITysibC CUIIbl. 3aKOH COXPAHEHMS UMITYJIbCA. 1
PeakTuBHOE NBUKEHUE

Pabora u MmoutHOCTH critbl. KuneTnaeckas sHeprust
MaTepuanbHOW TOUKHU. Teopema 00 U3MEHEHUU 1
KMHETUYECKOU SHEPrUu

[TorenumaneHas sHeprus. [loTeHnnanpHas SHEPTUs yIpyro
nepopmupoBaHHOU NpyKuHbL. [loTeHnnanbHas sueprust 1
Temna BOJIM3U MMOBEPXHOCTH 3eMIIH

[ToTeHuManpHbIe U HEMOTEHIMANIbHBIE CUJIbl. CBSI3b pabOTHI
HENOTEHLNAIbHBIX CHJI C U3MEHEHHEM MEXAHUUECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEPrUuu

JlaGopatopHnas pabora «VccnenoBanue cBA3U pabOThI CHIIBI
C U3MEHEHHEM MEXaHMYECKON PHEpruM Teia Ha mpumepe 1 1
PacTsDKEHUS PE3UHOBOTO KIyTa»

KOHTpOJ'IBHaSI pa60Ta mo teme «KuHemaruka. I[I/IHaMI/IKa.

3aKOHBI COXPAaHCHUSA B MEXAHUKE» 1 1
OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON 1
teopun. bpoyHoBckoe amxenue. Auddysus

XapakTep IBH)KEHUS M B3aMMO/ICHCTBHS YaCTHUI BEILIECTBA. 1
Mogaenu cTpoeHus ra3oB, )XUIAKOCTEH U TBEPABIX TEI

Macca monekyn. KonnuectBo Bemectsa. [loctosHHas 1

ABoraapo

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/M5JOTKNWC

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

https://m.edsoo.ru/RNEXJW4KF

https://m.edso00.ru/DA3QVTOXQO

https://m.edso0.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
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
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13

Ne
n/n

24
25

26

27
28

29

30

31
32

33

34

35
36
37

38

Tema ypoka

TernnoBoe paBHOBecue. TeMmneparypa u €€ H3MepeHue.
[lIxana remneparyp Llenbcus

Wneanpnsiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKON SHEPTUH JIBIXKCHHS MOJIEKYJl. Y paBHECHUE
MenneneeBa-Kianeiipona

3akoH JlanbToHa. ['a30BbIE 3aKOHBI

Jlaboparopunas pabota «lccrnenoBanue 3aBUCHMOCTH
MEXy IapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO razay

H3omporiecchl B HCaTbHOM T'a3e U UX rpaduyeckoe
NPEJCTaBICHHUE

BHyTpeHHsIs sHeprus TepMOIMHAMUYECKON CHCTEMBI U
crocoObl e€ n3mMeHeHus. KoianuecTBo TemioTel U padoTa.
BHyTpeHHss SHeprus 0lHOATOMHOT'O U/I€aIbHOIO Ta3a

Buasl Tenonepenaun

VY nenpHas TEMmI0EMKOCTb BeliecTBa. KoaruecTBo TemnaoTsl
Ipu Terionepenaye. AnuadaTHelil mpoiecc

[IepBbIil 3aKOH TEPMOAVHAMHUKHU U €r0 IPUMEHEHHE K
u3oImpolueccam

HeoOGpaTumocTs mporeccoB B npupojie. Bropoii 3akon
TEPMOJAVHAMUKH

[Mpunmun nevicreus u KII/I TernmoBoi MammHbl
uxn Kapno u ero KIT/]
DKOJIOTHYECKHUE TPOOIEMBI TETIIOIHEPTETHKN

O606maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI
TEPMOIUHAMHUKI

KoaudecTBO 9acoB

KonTpoabubie IIpakTuueckue

Beero padoThI padoThI

-

S i

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

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

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB66I3A

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

https://m.eds00.ru/0OZJ3KZNJ5

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

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

https://m.edso0.ru/5K3Y4H86L

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

https://m.edso0.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC

https://m.edso0.ru/4AXPSAQV7M

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

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



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
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

KoanuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka
/i yp Beero Konrtposbnbsie IIpakTnyeckue 0BpasoBaTeIbHEIE PeCyPChI
padoThI padoThI

39
40
41

42

43
44
45

46

47

48

49

50
51
52

KonTponbHas padbota mo Teme «MomnekynsapHas pu3nka.
OCHOBBI TEPMOTUHAMUKH

Hapoo6pa30BaHHe N KOHJCHCaIus. I/IcnapeHHe " KHUIICHHUEC

AOCOMIOTHAS U OTHOCHUTEJIbHAS BIAYKHOCTh BO3yXa.
Haceiennsiit nap

Tsépnoe teno. Kpucrammueckue u aMmopgHsbI€ Tena.
AHU30TpOIUS CBOUCTB KPUCTAJLIOB. JKHUKHE KPUCTAIUIBI.
CoBpeMeHHbIE MaTepHalIbl

[InaBnenue u Kkpucramumszanus. Y AejibHas TeIioTa
wiaBnenus. Cyomumanus

ypaBHCHI/Ie TEII0BOro OanaHca

Dnektpusanus Ten. DIeKTpuuecKkui 3apsa. /Ba suaa
AIEKTPUUYECKUX 3apsI0B

[IpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOJHUKU. 3aKOH
COXpaHEHUs JIEKTPUYECKOT0 3apsaa

Bsaumopeiicteue 3apsnoB. 3akoH Kynona. Touednslit
AIEKTPUYECKUI 3apsi]

HanpstxénnocTs anekTpudeckoro noius. IpuHmun
CYINEPIIO3ULINU DJIEKTPUYECKUX TTosiel. Jlnnuu
HANPSHKEHHOCTH

Pabota cw sanexktpocraruueckoro nodst. [loTenmuan.
Pa3nocTh notreHnuanos

HpOBOI[HI/IKI/I " JUIJICKTPUKU B DJICKTPOCTATUUCCKOM IIOJIC.

HI/ISHGKTPI/I‘—IGCK&SI MMPOHUIACMOCTD
OnextpoémkocTs. Konnencarop

OneKTpOEMKOCTB INIOCKOT0 KOHIEHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCaTopa

https://m.edsoo.ru/RCARYEGZX

https://m.edso0.ru/X480Q078EE

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

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/0lUXGN211

https://m.eds00.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPOQUYH

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

https://m.edsoo.ru/91KAWD2V6

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S53127

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§8



https://m.edsoo.ru/RCARYE6ZX
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
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

Ne
n/n

53

54

55

56

S7

58

59

60

61

62

Tema ypoka

Jlaboparopnas padota "M3mepeHue 3MeKTPOEMKOCTH
KoHzAeHcaropa"

[TpuHIMD 1eHcTBYUS U IPUMEHEHUE KOH/ICHCATOPOB,
KOIIMPOBAJILHOTO armapara, CTpyHHOro IpuHTepa.
DneKkTpocTaTUyecKas 3aluTa. 3a3eMiIeHUe
ANEKTPONpUOOpPOB

DNEeKTPUYECKUH TOK, YCIOBHS €T0 CYIIECTBOBAHMUS.
ITocrosiHubIif Tok. Cuna Toka. Hanpsikenue.
Conpotusnenue. 3akoH Oma 1715 yyacTKa Lenu

[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE
coeMHEHNe MPOBOIHUKOB. JlabopaTtopHas paboTa
«3yueHne cMemaHHOro COeIMHEHUsI PE3UCTOPOB»

PaboTa 1 MOIITHOCTE AJIEKTpUUECKOTo ToKa. 3akoH J[xoys-

Jlenma

3akoH Oma a7 OTHOM (3aMKHYTOM) AJIEKTPUYECKOHN 1IeTIH.

Bcero

1

KopoTtkoe 3ambikanue. JlabopaTopuas padora «3mepenne 1

3Z[C HCTOYHHKA TOKA U €TI0 BHYTPEHHET'O COIIPOTHUBIICHU S

PezepHblil ypok. KonTponbhas paboTa 1o teme
"OnextpoauHamuka" / Becepoccuiickast mpoBepouHas
pabora

Oo6o0maromuit ypok «1eKTpoAUHAMHUKAY /
Bcepoccuiickas mpoBepouHas pabota

DJIEKTPOHHAS MPOBOJIMMOCTh TBEPABIX METAIIOB.

3aBHCHMOCTD COIIPOTUBJICHHUA MCTAJIJIOB OT TEMIICPATYPHI.

CBepXxnpoBOIUMOCTD

DnexTpuueckuil Tok B Bakyyme. CBOICTBa 3J€KTPOHHBIX

My4YKOB

1

1

KoaudecTBO 9acoB

KonTposabHubie
padoThI

IpakTuyeckue

0.5

0.5

padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/PBGM4F845

https://m.edso0.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFM6EIE5X

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/\WMNNBQL9H

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



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
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
https://m.edsoo.ru/4CCYCJ785

Ne
n/n

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Tema ypoka

[TonynpoBoiHUKH, X COOCTBEHHAS U IPUMECHAs
npoBoauMOcTh. CBOMCTBA P—N-TIepexoa.
[TorynmpoBOTHUKOBEIE TPUOOPHI

DNEeKTpUUECKUN TOK B paCTBOpPax M paciiiaBax

QJICKTPOJIUTOB. :‘)HCKTpOJIHTI/I‘ICCKaH Jucconuanus.

DneKkTposn3

DneKkTpuYecKuil TOK B razax. CaMoCTOSATENbHBIN U
HECaMOCTOSITeNIbHBIN pazpsaa. Momuus. [1nazma

DnexTpuueckrue npudopsl U yCTPOUCTBA U X
MIPaKTUIEeCKOe MpuMeHeHue. [IpaBuia TeXHuKN
0€30I1aCHOCTH

KOHTpOJ'II)HaH pa60Ta 10 TEMC ((3J'IeKTpOCTaTI/IKa.

ITocTOSIHHBIN 2NEKTPUYECKUN TOK. TOKH B pa3IMYHBIX

cpenax»»

Bcero

1

PesepBHbIit ypok. O606maromuii ypok mo temam 10 kimacca 1

68

KoaudecTBO 9acoB

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

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

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU



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
n/n

10

Tema ypoka

ITocTostHHBIE MArHUTHI U X B3aUMOJAEHCTBHE. MarHuTHoe
nosie. BEeKTOp MarHuTHOM MHAYKIUH. JINHUM MarHuTHON
UHIYKIWH

MaruuTtHoe nose NpoBOJHMKA C TOKOM. OnbIT Dpceresa.
B3anmMozeicTBre MpoBOIHUKOB C TOKOM

Jlaboparopras padota «/3y4eHre MarHUTHOTO TIOJIS
KaTYIIKHA C TOKOMY

JleiicTBrE€ MarHUTHOTO TIOJISl HA MMPOBOJHUK ¢ TOKOM. Cuita
Awmmnepa. JlabopaTopHas pabota «lccinenoBanue necTBus
MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM)

JleiicTBrE MAarHUTHOTO TIOJISI Ha IBHKYIIYIOCS 3apsKEHHYIO
yactuity. Cuna Jlopenna. Pabota cuiiel Jlopenia

DnexTpoMarHuTHas UHAYKIUs. [I0TOk BekTOpa MarHUTHOM
nHaykuu. O/1C nHayKnuy. 3aK0H JIEKTPOMarHUTHOM
nHaykiuu dapanes

Jlabopartopnast pabora «/cciaenoBanue siBIeHUS
ANEKTPOMAarHUTHOW MHIYKIIU

NunykTtuBHOCTD. SIBNeHue camounaykuuu. 3JC
CaMOMHIYKIIMU. DHEPTUSI MArHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

Texnuueckue YCTpOﬁCTBa " X IMPUMCHCHUC: ITIOCTOAHHBIC

MAarHuThbl, JJICKTPOMArHUThI, SJICKTPOABUTATCIIb, YCKOPHUTEIN

QJICMCHTAPHBIX 4aCTUI], MTHAYKIIUOHHAA I1€Yb

Oo6o06maromuit ypok «MarHuTHoe mnose. JJIeKTpoMarHuTHast

WHIYKLUS

KonTponbhas pabota no Teme «MaruuTHoe mouie.
DneKTpOMarHuTHas MHIAYKLHD

KoaudecTBO 9acoB

Kourposbubie IIpakruyeckue

Beero padoThI padoThI

[EEY

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/4ADMOYIJN6

https://m.edso0.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

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

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

https://m.edso0.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/CO0B05BGMC

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



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
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

KoanuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE

/o Tema ypoka Beero Kontpoabnbie IlpakTunyeckue 06PA30BATETBHbIC PECYPChI
padoTshI padoThI
CBobosHbIe MexaHndeckue konebanus. ['apmonnueckue
12 xonebOanus. YpaBHEHHE rapMOHUYECKHX KOJCOAHUIA. 1 https://m.edso00.ru/9Y6GYWEVP
[IpeBpamienue 3epruu

Jlaboparopnas padota «lcciienoBanue 3aBUCHMOCTH
13 mepuoja ManbIx KOJIeOaHuit rpy3a Ha HUTH OT JJTUHBI HUTH U 1 1 https://m.edsoo.ru/DPZ8KR61C
MacChl Tpy3a»

Konebartenbubiit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHEIC
KOJICOaHHUS B UICATBHOM KOJIeOATeIbHOM KOHTYPE.

14 https://m.edsoo.ru/H6JCO5BAD
AHaJIOFI/ISI MG)KZIy MCXaHNYCCKHUMHU U 3JICKTpOMaFHI/ITHI>IMI/I
KOJIeOaHUsIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B 1 https://m.eds0o.ru/MHNWD2LHU

nacajibHOM KoJ1e0aTeIbHOM KOHTYpPC

[Ipencrasnenue o 3aTyxaromux Koiaedanusx. BelHyX/1eHHbBIE
16 wmexaHuueckue kojeOanus. Pe3onanc. BeinyxieHHbIC 1 https://m.edsoo.ru/FMBDWPPG4
DIIEKTPOMATrHUTHBIE KOJIeOaHMsI

[lepemennsblit Tok. CUHYyCOUJAIbHBIN IEPEMEHHBIN TOK.
17 MOUHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE 1 https://m.edsoo.ru/VDEY XRVUI
JENUCTBYIOIIEE 3HAYEHHE CHIIBI TOKA M HAITPSDKCHUS

Tpanchopmarop. [IpousBoacTso, nepenava u noTpedIeHue

18 . 1 https://m.edsoo.ru/1ZWZUL8QK
AIIEKTPUYECKON SHEPTUH
VCTpoiCcTBO U MPAKTUIECKOE PUMEHEHUE ITIEKTPUIECKOTO

19 3BoHKa, reHepaTopa MePEMEHHOTO TOKa, THHUMN 1 https://m.eds00.ru/93Z12W4QQ

QJICKTpoIepcaavd

DKOJIOTHYECKUE PUCKH P MTPOU3BOJICTBE AICKTPOIHEPTUH.
20 KynbTypa UCIOB30BaHUS IEKTPOIHEPTHU B MOBCEAHEBHON 1 https://m.edsoo.ru/3SDUNYKWNO
KU3HH



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

Ne
n/n

21

22

23

24
25
26

27

28

29

30

31

32

33
34

Tema ypoka

Mexanuyeckue BOJHBI, yCIIOBUS pactipoctpanenus. [lepuo.

Bcero

CkopocTb pacnipocTpaHeHus U JuinHa BosiHbl. [lonepeunsie u 1

MMPpOAOJIbHBIC BOJIHBL

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

ONEKTPOMarHuTHHIE BOJIHBI, UX CBOMCTBA U CKOPOCTD.
[IIxana 31eKTPOMarHUTHBIX BOJIH

[IpuHIUIIBI paTnoOCBA3U U TeleBUICHU. PazButue cpeacrs
cBsA3u. Paguosnokanus

KonTponbnas pabota «KonebaHus u BOIHBD

[IpssmonuHEtHOE pacpoCTpaHEHUE CBETa B OJHOPOIHON
cpene. Toueunslil HICTOYHUK cBeTa. JIyd cBeta

OTtpakeHne cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoenue
M300paKEeHU B IIIOCKOM 3epKaje

IIpenomienue ceera. IlonHOe BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUS

Jlabopartopnast pabota «M3mepenne mokazarens
MIPETIOMIICHUS CTEKIIa)

JIunssl. [Toctpoenue nu3obpaxenuit B mun3ze. Popmyna
TOHKOW JIMH3BI. Y BEJTMYECHHE JINH3BI

Jlabopartopnast pabota «/cciaenoBanue CBOMCTB
M300paXeHUI B TUH3AX»

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro cBera. LIBer.
Jlaboparopnast pabora «Habmronenue aucnepcuu CBeTay

WnTepdepennus creta. Judpaxus ceera. AudpakironHas
pemeTka

[Tonepeunocth cBeTOBBIX BOJH. [lonspuzanus ceera

[EEY

KoaudecTBO 4acoB

padoTshI

Konrpoabuble IlpakTuueckue

padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/W2XBOR3HJ

https://m.edso0.ru/Z82706V70

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

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

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74NDOW

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

https://m.edsoo.ru/V49RISTRN

https://m.edsoo0.ru/J02E1M1DQO

https://m.edsoo.ru/W2MMS9KJC

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11

https://m.edso0.ru/C8LCRSEJI

https://m.edso0.ru/Q2118XY0OJ



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
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
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ

Ne
n/n

35

36

37

38

39
40
41

42

43

44
45
46
47
48

Tema ypoka

Onrtuyeckre mpuOOPHI M yCTPONCTBA U YCIOBUS HX
0€3011aCHOT0 IPUMEHEHUS

['paHuLIbl TPUMEHMMOCTH KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnenuanibHOM TEOPUH OTHOCUTEIBHOCTH

OTHOCUTEIHLHOCTh OJHOBPCMCHHOCTH. BaMeI[JIeHI/Ie BpCMCHU
" COKPAIICHHUEC NJIMHBI

OHeprus U UMILYJIbC PEISITUBUCTCKON yacTULbl. CBA3b
MAacchl ¢ SJHEPrUeN U UMITYJIbCOM. DHEPIHUs MOKOs

Kontponbnas padota «Ontuka. OCHOBBI ClieIMATIEHON
TEOPUU OTHOCUTEIEHOCTH

®oronsl. Dopmymna [1nanka. JHeprus U UMIynbCe GoToHA

OtkpeiTHe U uccnenoBanue porordpdexra. OnbiTel A. I'.
CroneroBa

3akonbl portorddexra. YpaBHeHUE DUHIITECHHA TSI
doroaddexra. «Kpacnas rpanuna» porosddexra

Hasnenue ceera. Onwitel I1. H. JIeGeneBa. Xumuueckoe
JICCTBUE CBETA

TexHu4eckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE:!
¢doTo3neMeHT, poToaaTUMK, COTHEUHas OaTapes, CBETO O]

Pemenue 3amad mo Teme «DIIEMEHThHI KBAHTOBOM OITHKI)

Monens aroma Tomcona. OnbiTel Pesepdopaa mo
paccesHUIO a-yactull. [InanerapHas moens atoma

[TocTtynmater bopa

W3nydeHue u nornoeHue (pOTOHOB IPH NMEPEXOE aTOMa €
OJIHOT'O YPOBHS SHEPTUU HA Apyroi. Buasl ciekTpos

KoaudecTBO 4acoB

Konrpoabuble IlpakTuueckue

Beero padoTshI padoThI

[EEN

N

1

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edso00.ru/M5127JYGT

https://m.edsoo.ru/P8SGB9FJ5N

https://m.edsoo.ru/OVLMCNG6B2

https://m.edso0.ru/I190ZY4BUB

https://m.edso0.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ0

https://m.eds00.ru/PGL5XXSRO

https://m.edsoo0.ru/YLCK770G8

https://m.eds00.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edso00.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE



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
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

Ne
n/n

49

50

51

52

53

54

55

56

57

Tema ypoka

BoustHoBBIE cBOlicTBa yacTull. Bosubl ne bpors.
KopnyckynsipHo-BosiHOBOM aAyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHUE

OTtkpsiTHE pagunoakTuBHOCTH. OnBITH Pesepdopaa mo
OTIpEICTICHUIO COCTaBa PAIMOAKTUBHOTO U3ITy4YCHUS

CgoiicTBa anb(a-, 6era-, ramma-u3nyueHus. Bousaue
PaINOAKTUBHOCTH HA KUBBIC OPTaHU3MBbI

OTkpeITHE IPOTOHA U HEWTpoHA. M30TOMBI. ANba-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3Iy4eHUe

DHeprus CBA3M HYKJIOHOB B sifjpe. SIepHbIE peaklnu.
Snepusiii peaktop. [Ipo0ieMsl, nepceKTHBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHON YJHEPTETUKH

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo bl
HaOJIOACHUS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHaameHTanbHble B3aUMOAEHCTBUSA.
EnuHcTBO (DM3ndeckoit KapTHHBI MUPay»

Ortanbl pazBuThs actpoHomu. [Ipuknannoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUH. By 3BE31HOTO
Heba. Co3Be3us, ipKue 3BE3/bI, MIIAHETHI, UX BUTUMOE
newkenne. CoiHeyHas cucreMa

Comuue. ConHeyHasi aKTUBHOCTb. VICTOUHUK 3HEprun
ComHma U 3BE3]1

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI TTIABHOU
MOCJIeI0BAaTEILHOCTH. BHYTpeHHEe cTpoeHUE 3BE3.
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXOKICHUU U
spostronnu CoJiHIIA U 3BE3]

Bcero

[EEN

KoaudecTBO 4acoB

Konrpoabuble IlpakTuueckue

padoTshI

padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypChl
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJILHOM ITPOT' PAMMBI

10 KJIACC
Kon
NMpoBepsieMoOro

pe3yJabTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha IPUMeEpax pojib U MecTO (GU3UKH B GOPMHUPOBAHIH COBPEMEHHOM
HAay4YHOM KapTHHBI MHpa, B PAa3BUTHUM COBPEMEHHON TEXHUKUM M TEXHOJOIUH, B

MPAKTUYECKOM IeATEeTHHOCTH JTIOACH

10.2

Y4YUTHIBATh TPAHUIIBI IPUMEHEHUST H3YUEHHBIX (U3MYECKUX MOJENCH: MaTepruaibHast
TOUYKA, HHEPIHAIbHAS CHCTEMa OTCYETA, aOCOJIOTHO TBEPIOE TENIO, HIICATBbHBIA Ta3;
MOJIENI CTPOEHUS Ta30B, )KUJIKOCTEN U TBEPABIX T€J, TOYEUHBIIN 3JIEKTPUUECKUH 3apsiy

— IIPH PEeHICHUH (PU3NICCKUX 3a/1aT

10.3

Pacrnio3naBath ¢usnveckue sBICHUS (MIPOLECCHI) M OOBACHITH UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJICKYIIPHO-KMHETHYECKOH  TEOpPUU  CTPOCHHMs  BellecTBa U
ANEKTPOIUHAMHUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE HPSMOJIMHEHHOE JBUKEHHE,
cBOOOIHOE TIa/ICHHE TeJI, IBIKEHUE [0 OKPYKHOCTHU, HHEPIIUS, B3aUMOICHCTBUE TEIT;
muhdy3ns, OpPOYHOBCKOE IBIDKEHHE, CTPOCHHE JKHIKOCTEH W TBEPABIX Tedl,
U3MeHeHHe o0hEMa Ten MpU HarpeBaHUHU (OXJAKICHUH), TEIUIOBOE PaBHOBECHE,
WCIapeHue, KOHJCHCALUs, IUIABICHUE, KPUCTAJUIU3ALMs, KHUIICHHE, BIIAXKHOCTh
BO3/1yXa, OBBIIICHUE JABJICHNUS ra3a IPH ero HarpeBaHWHU B 3aKPBITOM COCYJIE, CBA3b
MEXAy IapaMeTpaMH COCTOSHHMS Tra3a B M30MIpOLECccax; OJJIEKTpU3alMs Tell,

B3aUMOJECHCTBUE 3aPAI0B

10.4

OnuceiBaTh MEXaHWUYECKOE JIBIKEHHE, HWCIOJb3yd (U3NYECKHE BEIMYUHBI:
KOOpJAMHATA, MyTh, IEPEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHiia, UMITYJIbC
TeJa, KUHETWYecKas OJHEpTus, MOTEHIMallbHAas DJHEPrus, MeXaHudeckas padorta,
MeXaHIm4decKast MOIITHOCTh; TIPH OMICAaHNH MPaBIIIEHO TPAKTOBATh (PU3NIECKUH CMBICT
HCTONB3YEMBIX BEMUYMH, WX O00O3HAYeHUS U EIOWHUIIBI, HaXOAUTH (POPMYIIEI,

CBA3BIBAIOMINE TaHHYIO q)HSI/IquKy}O BCJIMYMHY C JPYTMMU BEJIMIMHAMU

10.5

OmnuceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN WM TEIUIOBHIE SBJICHHSA, HCIIONB3YS
¢u3ndeckue BENWYMHBI: JaBJICHUE Tras3a, TeMIepaTypa, CpemHssl KHHETHYecKas
SHEpPrusi XaoTHYECKOTO [JBMXKEHUS MOIEKYyJ, CpeJHEKBaApaTUuyHas CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEprus, padoTa rasza, Ko3($QUIHCHT
MOJIE3HOr0 JEHCTBUS TEIUIOBOrO ABUraTelsl; IpU ONUCAHUM MPAaBUIBHO TPAKTOBAThH
(U3MUECKUH CMBICIT HCTIONIB3YEMBIX BETUUNH, HX 0003HAYCHNS U €AMHUIIBI, HAXOIUTh

(hopMyIIBI, CBA3BIBAIONINE NaHHYIO (U3UUYECKYIO BEIMUMHY C JPYTHMH BEJIMIMHAM

10.6

OnuceBaTh U3yYCHHBIC AIEKTPUIECKUE CBOHCTBA BEIIECTBA U DIICKTPUICCKHUE SBICHHS
(mporecchl),  HMCMONB3YyS  (U3MYECKUE  BEIWYMHBL:  OJCKTPUUYCCKHA  3apsij,
ANEKTPUIECKOE IOJIe, HAPSHKEHHOCTH OIS, MOTEHIUAN, PA3HOCTh IMOTECHIIHANIOB; IIPH
ONMCAHUYU MPABWILHO TPAKTOBATh (DM3MUYCCKHU CMBICT HCIIOJB3YEMBIX BEIUYHH, UX
0003HAYCHUS ¥ CIMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (HHU3UUCCKYIO

BCJIMYMHY C JPYTUMHU BEJIIMYMHAMU




Kon
NpoBepsieMoOro
pe3yJbTara

10.7

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero 00pazoBaHus

AHAJM3UPOBATH (PU3MUCCKHE MPOIECCH U SBJICHUS, UCIONB3YS (PU3UUECKUE 3aKOHBI U
MPUHLMIBL 3aKoH BcemupHoro taroreHusi, I, II u |l 3akonsr HeioToHa, 3aKxoH
COXpaHEHHUs MEXaHHMUYECKOH OJHEprHH, 3aKOH COXPAHEHWS WMILYIIbCa, TIPHHIIHII
CYNEPIO3UIUN CUJ, MPUHIUI PABHOIPAaBUs WHEPLUUANBHBIX CHCTEM OTCYETa;
MOJICKYIISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, TA30BHIC 3aKOHBI, CBS3b
CpemHel KWUHETHYECKOH JHEPTHH TEIUIOBOTO JBWKEHUS MOJIEKYJI € aOCOIOTHOM
TeMIepaTypoi, epBblil 3aKOH TEPMOIHMHAMUKHU; 3aKOH COXPAHEHUS 3JIEKTPHUECKOTro
3apsna, 3akoH KyiaoHa; mpu 5TOM pa3nnyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro

MaTeMaTU4€CKOC BbIPAXKCHUEC U YCIIOBUA (I’paHI/IHLI, O6J'IaCTI/I) MNPpUMEHHUMOCTH

10.8

OOBSCHAT, OCHOBHBIC TIPHHIWIEI JCHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3nuyarh YCJIOBUS HX OE30MACHOTO HCIMOJB30BAHUS B IOBCEAHEBHOM

KU3HHU

10.9

BEIMONHATE SKCIIEPHUMEHTHI 110 MCCIICAOBAHUI0 (HU3UUSCKHUX SBICHUN U TPOIECCOB C
HCTIOJIb30BAHAEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHH; NPH 3TOM (GOPMYIHPOBATH
npoOiieMy (3aJ1auy) ¥ THIIOTe3y Y4eOHOro JKCIIEpHMEHTa, cOOMpaTh YCTAaHOBKY W3

IPEIJIOKEHHOT'O 060pyz103a1—11/1$1, MIPOBOAUTH OIIBIT U q)OpMy.HI/IPOBaTI) BBIBObI

10.10

OcCyImecTBIATE TpsSIMBbIE W KOCBEHHBIE M3MEpeHHs (DM3NUECKUX BEIUYUH; MPH 3TOM
BBIOMpaTh ONTHMAJbHBIN CIIOCO0 H3MEPEHHUS M HCIOIB30BaTh H3BECTHHIE METOJBI

OLIEHKH MOTPELIHOCTEH n3MepeHnit

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (DU3MUECKUMH BEIMYMHAMH C HCIIOJIB30BaHHUEM
MPSIMBIX U3MEPEHHH; TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIIBTATHI
MONY4EeHHOH 3aBUCHMOCTH (PM3NIECKUX BEIMYHMH B BUAE TAaOIHIl U Tpa)uKOB, NENaTh

BBIBOJIBI I1O pE3YyJIbTaTaM UCCIICIOBAHUA

10.12

CoOmroath mpaBmiia 0€30IacHOTO TpyJa IPHU IMPOBEACHUH HCCICIOBAHUN B paMKax
y4eOHOT0 HKCIIEPUMEHTA, YIeOHO-UCCIEI0BATEILCKOW U MPOEKTHOMN IEATEIBHOCTH C

HCTIOJIE30BAaHAEM U3MEPUTEIBHBIX YCTPOICTB M 1a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuéTHble 3amaud ¢ SIBHO 3aJaHHON (DU3MYECKONW MOJICNBIO, HCIIONB3YS
¢u3nyecKie 3aKOHBI M NPUHIMUIBI, HAa OCHOBE aHAIN3a YCJIOBHS 3a/ladydl BHIOMPATh
(PU3UUECKYI0 MOJEINb, BBLACTATh (DU3NUECKHE BEIMUYMHBI U (DOPMYIIBI, HEOOXOUMBIE
1S €€ PEIIeHNs, TPOBOANTD PACUETHI M OLICHUBATH PEAIbHOCTD ITOTYYSHHOTO 3HAYCHHS

(hM3HYECKON BEITMIMHBI

10.14

Pemath kauecTBEHHBIE 3a1a4U: BBICTPAMWBATD JIOTHYECKH HEITPOTHBOPCUYHBYIO LIETIOUYKY
paCCY)K,I[eHI/II\/'I C OHOpOﬁ Ha H3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTU H (1)I/ISI/I‘ICCKI/IC

SABJICHUSA

10.15

Vcrionb30BaTe mpH pelieHnH y4eOHBIX 3a1ad COBpEMEHHBIE HH(OPMalHOHHbIE
TEXHOJIOTUU [yl IIOMCKAa, CTPYKTYPHUPOBAaHUS, HHTEpHpETalUd M IPEICTaBICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISApHOW WH(OpMAIUH, TOJIYYEHHOH W3 Ppa3IMYHBIX

HWCTOYHUKOB; KPUTHUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HHPOPMAIIHIO

10.16

[IpuBOIUTE IPUMEPHI BKIIAIA POCCUHCKHX ¥ 3apyOEIKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHUC
HayK#, OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTUE TEXHUKU H

TEXHOJIOTHH




Kon
NpoBepsieMoOro
pe3yJbTara

10.17

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero 00pazoBaHus

Hcnonb3oBath TeopeTHYECKHE 3HAHHMA 10 (PU3WKE B IMOBCEAHEBHOH JKHU3HU IS
obecrieueHUsl 0€30IACHOCTH IpU OOpallleHUH ¢ HOpudbopaMu U TEXHUYECKUMHU
yYCTpOMCTBAaMH, IJIi COXPAHEHHs 3[0pOBBbS M COONIONCHUS HOPM SKOJOTHYECKOTO

TIOBE/ICHNS B OKpY’Karollel cpeze

10.18

PaGoraTs B Tpymnme ¢ BHIOTHEHHEM DPA3IMYHBIX COLMANBHBIX POJIEH, TNIAHHPOBATH
paboTy Tpymmbl, palUoOHAIbHO pachpeneisTh OOfA3aHHOCTM U IUIAHUPOBATh
JeATENbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, a€KBAaTHO OLEHUBATh BKJIAJ] KaKIOTO

13 YYACTHHUKOB TPYIIIHI B PEIICHNE PACCMATPUBAEMOU MTPOOIEMBI

11 KJIACC

Kox
NpoBepPsIEMOro
pe3yJabTara

111

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

JleMOHCTpUpPOBaTh Ha IPUMEPAX POITH U MECTO (PU3HUKH B (DOPMHUPOBAHUH COBPEMEHHOMN
HAay4yHOW KapTUHBI MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B
MPAKTUYECKOW JEATEIHLHOCTH JIIOJICH, IEIOCTHOCTh M SIHMHCTBO (PM3UYECKON KapTHUHBI

MHpa

11.2

YYuTHIBaTh TPAaHUIBI TPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOZAETEH: TOUCHHBIN
3JIEKTPUYECKUH 3apsil, sAepHas MOAEIb aToMa, HYKJIOHHAsE MOJIeIb aTOMHOT'O siipa Ipu

peleHnn pU3NYEeCKUX 3a1a4

113

Pacnio3naBate Qusnueckue sABICHHS (MTPOIECCH) M OOBSICHATH UX Ha OCHOBE 3aKOHOB
JNEKTPOANHAMUKY W KBAHTOBOM (DM3HMKM: 3JIEKTpHUECKas MPOBOJUMOCTb, TEILIOBOE,
CBETOBOE, XHMHUYECKOE, MAarHUTHOE MOCHCTBHS TOKA, B3aMMOJCHCTBHE MAarHHUTOB,
QJICKTPOMArHuTHass MHAYKIU, HeﬁCTBHe MArHiuTHOI'O MnoJjid Ha MPOBOJHUK C TOKOM H
IOBIDKYIIUHACS 3apsifi, JJIEKTPOMAarHUTHBIE KOJIeOaHUs W BOJHBIL, NPSMOJNUHEHHOE
pacrpocTpaHeHHe CBeTa, OTpakeHHe, IMpeJoMIeHHe, WHTep(epeHIus, TuppaKmus u
MOJISIpU3aIMs CBETa, AUCIEpCHst cBeTa, (hoTosnekTpuueckuil 3¢ddext (potoaddexr),
CBETOBOE JaBJICHNE, BOSHUKHOBEHHE JIMHEHYATOro CIIEKTpa aroMa BOAOPOAA, eCTecT-

BCHHasA U UCKYCCTBCHHAA paIlOaKTUBHOCTDH

114

OnuceiBaTh U3y4EHHbIE CBOMCTBA BEILECTBA (JIEKTPUUECKUE, MATHUTHBIE, OIITHYECKUE,
AIEKTPUYCCKYIO TMPOBOJAMMOCTh PA3JIMYHBIX CpEJ) U DJICKTPOMATHUTHBIC SIBJICHUS
(Iporiecchl), UCIONB3YsT (PU3UYECKUE BEIMYMHBL DICKTPHUSCKUN 3apsi, CHa TOKa,
JIEKTPUUECKOE HANPKEHHE, dJEKTPUUECKOE CONPOTHUBIIEHHUE, PA3HOCTh IOTEHIIMAJIOB,
O/IC, paborta TOka, WHAYKIMS MarHUTHOTO TOJs, cwia Ammepa, cuia JlopeHa,
WHAYKTUBHOCTb KaTYIIKH, SHEPIUsA 3JIEKTPUYECKOrO0 M MAarHUTHOIO MOJEH, mepuoi u
gacToTa KoieOaHH B KoJeOaTelnbHOM KOHTYpe, 3apsii M CHila TOKa B IIpolecce
TFapMOHMYECKHX JIIEKTPOMATHUTHBIX KOJEeOaHUH, (POKYCHOE PACCTOSIHUE W ONTHYECKAs

CHWJia JIMH3bI; IPXU OITMCAHUU ITPABUJIIBHO TPAKTOBATH (I)I/ISI/ILICCKI/II\/'I CMBICJI UCIIOJIb3YEMbIX




Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 0o01ero o0pazoBaHus

BCJIIMYNH, UX 0003HaYEeHUS U CAWMHHUIBI, YKa3bIBaATh (bOpMYHLI, CBA3BIBAOIIME TAaHHYIO

(bHSI/I‘-ICCKYIO BCJIIMYMHY C JPYTUMHU BEINIMHAMU

115

OnwuceBaTh M3yYCHHBIC KBAHTOBBIC SIBICHUS W TIPOLECCHI, MCIONB3YS (DHU3MUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JAJWHA BOJHBI M YacTOTa CBeETa,
SHEPrHsl ¥ UMITYJbC (POTOHA, IEPHOJ TOIYypacaia, SHEPTHs CBSI3U aTOMHBIX Sep; IIPH
OTIMCAaHNH TPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICT HCIOIB3YyEMBIX BEIHYWH, UX
0003HaYeHNs ¥ €IUHULIbI; YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (DU3UYECKYIO

BCJIIMYUHY C IPYTUMHU BECJIMUMHAMU, BBIYUCIATH 3HAYCHHUC (1)H31/I‘ICCKOI>JI BCIIMYHHBI

116

AHaTM3UPOBaTh (PU3NIECKUE MPOIECCH U SBICHUS, UCTIONB3YS (DU3UICCKUE 3aKOHBI U
NPUHLUIBE 3ak0H OMa, 3aKOHBI MOCIEA0BATEIBHOTO U MapajljIeIbHOTO COCIHHEHHUS
MIPOBOJHUKOB, 3akoH J[xoyns — JIeHIa, 3aKOH 3JEKTPOMArHUTHOW HHIYKIUH, 3aKOH
MPSIMOJIMHEHHOT0 PACIpOCTPAaHEHUsT CBETa, 3aKOHBI OTPAXKCHUS CBETa, 3aKOHBI
MpeJIOMJICHHS CBeTa, ypaBHeHHWe ODWHImTeHHa st Gorodddekra, 3aKOH COXpaHEHUS
SHEPruH, 3aKOH COXPAaHECHHUS MMITYJIbCa, 3aKOH COXpPaHEHHs AJIEKTPUYECKOro 3apsja,
3aKOH COXPAHEHHs MAacCOBOTO 4YHCIA, MOCTyJaTel bopa, 3aKOH paguoaKTHBHOTO
pacmaza; TpH  3TOM  pasiuyarh CJIOBECHYIHO (OpPMYIHMPOBKY 3aKOHA, ero

MAaTEMATHYCCKOC BbIPAKCHUC U YCIIOBUA (I‘paHHHLI, OGJ’IaCTH) MPUMEHUMOCTH

11.7

OHpeL[eJ'IS[TL HaIpaBJICHUEC BEKTOPAa MHAYKIIMHU MATHUTHOTI'O IIOJISI MTPOBOJHHUKA C TOKOM,

cuiibl AMiiepa u cuisl Jlopenna

11.8

CTpouTh U ONUCHIBATh H300paKeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKaoM, TOHKON JIMH30H

119

BBIMONHAT 3KCIEPUMEHTHI [0 HCCIICNOBAHUIO (DPU3HUECKUX SIBICHUIA M MPOLIECCOB C
MCIIONb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHH; MpU 3TOM (OPMYIHUPOBATH
npobnemy (3amady) ¥ rUmoTe3y y4yeOHOro SKCIEepUMEHTa, cOOMpaTh YCTaHOBKY H3

MIPEIOKEHHOTO 000PYIOBaHUS, IPOBOAUTH OIBIT U (POPMYIHPOBATH BBIBOJIBI

11.10

OCyHlCCTBJ'IfITL npsAMbI€ U KOCBCHHBLIC HN3MEPCHUSL (I)I/ISI/I‘IGCKI/IX BCJIMYMH, NIPpU 3TOM
BLI6I/IpaTI:- ONTUMAJILHBINA CITOCO0 HU3MEPECHUA W HCIIOJB30BaThb H3BECTHBIC MECTOIBI

OIIEHKHU MOTPENIHOCTEN U3MEPEHNI

11.11

HccnenoBate 3aBHCUMOCTH  (PM3MYECKAX BENHYMH C HCIOJIB30BAHHEM IPSIMBIX
U3MEpPEHMH; TpPH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHPOBATH pE3yIbTaThI
MOTY4YEeHHOH 3aBUCHMOCTH (PU3WYECKHUX BENWYWH B BUAE TaONUI M rpaUKOB, AETATh

BBIBOJBI ITO PE3YyJIbTaTaM HCCICIOBAHUSA

11.12

COGJ’IIOZ[aTB ImpaBujia 06e301macHoOro TpyAa mpu NpoOBE€ACHUN HCCIIeI0OBaHUM B paMKax
y‘IC6HOFO OKCIICPUMCEHTA, y‘{e6HO'I/ICCH€I[OBaTeJ'IBCKOI\/'I u HpOCKTHOﬁ JACATCIIBHOCTH C

HCIOJIB30BAaHMEM H3MEPHUTEIBHBIX YCTPOUCTB U 1ab0paTOPHOTO 00OPYIOBAHUS

11.13

Pemats paC‘{éTHLIe 3aJauu C SABHO 3aZ[aHHOI\/’I (1)I/I3I/I‘ICCKOIZ MOZCIIbIO, HCIOJIb3Ys
(1)I/I3I/I‘ICCKI/IC 3aKOHBI W IPUHIUIIBI; HA OCHOBC aHajin3a YCJIOBUA 3aa4dud BLI6I/IpaTb
(1)I/ISI/I‘IGCKYIO MOACIb, BBIACIATH (1)I/IBI/I‘ICCKI/IC BCJIMYMHBI 1 (1)OpMy.]'H:I, HCO6XOZ[I/IMBIC JJIA
eé peueHus, MmMpoOBOAUTDH paC‘IéTH M OLCHHUBATHL PCAJIBHOCTH ITOJIYUYCHHOT'O 3HAYCHUA

(bu3HYECcKON BEIIMIMHBI

11.14

Pemarp xauecTBeHHBIC 3a/1a4H: BHICTPAMBAThH JIOTHYECKH HETIPOTHBOPEUYHBYIO IIETIOUKY
paccyXAeHHH € OHOpoil Ha W3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3NYECKHUe

SIBJICHHUA




MPOBEPSIEMOT0
pe3yJibTaTa

Kon

11.15

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 0o01ero o0pazoBaHus

Ucnonp3oBate mpu pemieHHH y4eOHBIX 3agad COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTUM JUIA TIOUCKA, CTPYKTYpUPOBAHUS, HWHTEPIpETalUd U TNPEeACTaBICHUS
yaeOHOU 1 HAy9IHO-TIONYISPHOI HHOOPMALIUH, TOIYICHHOH U3 Pa3IMYHBIX HCTOYHUKOB;

KPUTUYCCKU aHAIIM3UPOBATDH ITOJTYIaEMYIO I/IH(i)OpMaIII/IIO

11.16

OOBSICHATh TPUHIMITEI ACUCTBHS MAIINH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;

pas3janvaTh yCJIOBUA UX 0€30I1aCHOr0 HCIOJIb30BaHUS B MOBCEHEBHOM KU3HU

11.17

[IpuBomuTE IpUMEPHI BKIIaZa POCCHHCKIX U 3apYOEKHBIX YIEHBIX-(DU3UKOB B PA3BUTHE
HayKd, B OOBSICHEHHE IMPOLECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE TEXHUKH U

TEXHOJIOTHIA

11.18

Hcnone3oBatk TeopeTHUYECKUE 3HAHUS MO (U3MKE B TOBCEAHEBHOM JKU3HH IS
obecrieueHNst 0€30MACHOCTH MpH OOpaIleHHH C MOpubopaMu M TEXHUYECKUMHU
YCTpOHCTBaMH, Ui COXpAaHEHHS 3I0POBbS M COONIONCHHS HOPM AKOJOTUYIECKOTO

TIOBE/ICHNs B OKpY’Karolel cpeze

11.19

Paborats B rpytme ¢ BEITOTHEHHEM Pa3IMIHBIX COIHATBHBIX POJICH, TUIAHUPOBATH paboTy
TPYIIBl, PALMOHAIBLHO paclpelesaTh OOSM3aHHOCTH W IUIAHUPOBATH JIESATENBHOCTh B
HECTAHJAPTHBIX CUTyallUsAX, aJeKBATHO OLIEHMBATh BKJIaJ KaXKIOIO W3 YYaCTHUKOB

TPYIITEL B pEIICHUE pacCMaTpUBaeMOi IpoOIIeMbl

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUS

10 KJIACC

Kon

pasaena

Konx nposepsiemoro
3JIEMEHTAa

IIpoBepsiemble 371€eMeHTHI COAEPKAHUS

OU3UKA 1 METO/J1bI HAYYHOI'O [TIO3HAHUA

11 Poinb OKCIICPUMCHTA U TCOPUHU B NIPOLECCEC MO3HAHUA ITPUPOIBI. 3KCHepI/IMeHT

¢busnke

1.2

Hay4YHOM KapTUHBI MUPA, B IPAKTUUECKOM JEATEIbHOCTH JIIOACH

MEXAHUKA

2.1

KNHEMATHUKA

2.1.1

Cuctema otcuéra. Tpaekropust

Ousnka — Hayka o npupoae. HaydaHele METOBI MO3HAHUS OKPY/KAIOLIETO MHUPE

MopempoBanne (HU3NYECKHX SBICHWH W TpoleccoB. Hayunsle Tumoress
OusnyecKkre 3aKOHbI U TEOPHUH. | paHUIIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOE

[Mpuammn cootBeTcTBUs. POk 1 MecTo Gu3uku B popMIPOBaHUH COBPEMEHHO!

MexaHn4deckoe JBHKCHHC. OTHOCUTEIIBHOCTh MEXaHHYECKOTO JABHKCHUA.



Kon

Kox npoBepsiemoro

IIpoBepsiemble 31eMeHTHI COAEPKAHNS

pasnena 3JIeMeHTa
Ilepememienue, cKoOpocTh (CpeAHsIE CKOPOCTb, MTHOBEHHas CKOPOCTb)
212 U YCKOPEHHE MaTepUATBHON TOYKH, HX TIPOCSKIIUM Ha OCH CHCTEMBI KOOPIMHAT.
CrnoxeHue nepeMelleHuil u cIoXeHue CKopocTel
PaBHOMEepHOE W paBHOYCKOpPEHHOE NpPSIMOJIMHEHHOE MABMXKeHHe. [paduku
2.1.3 3aBHCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUs, NYTH H TepeMelIeHHs
MaTepHAaIbHON TOYKH OT BPEMEHHU
214 CBo0OogHOE TajieHue. Y CKOpeHHe CBOOOTHOTO TTaJICHUS
KpuBonuneiinoe apmkenne. PaBHOMEpHOE JIBIKCHUE MaTEPUATEHON TOUKH T10
215 OKPY)KHOCTH. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. [lepuon u dwacrora.
IleHTpOoCcTpeMUTEIHHOE YCKOPEHHE
216 TexHuueckne yCTpoOicTBA: CHUIOMETp, MABIKCHHE CHApSIOB, IICITHBIC
o Y peMeHHbIE Tepenadyn
ITpaktuueckue paboTel. M3MepeHue MrHOBEHHOH ckopocTH. McciemoBanue
COOTHOUICHUSI MEXIYy MYTSMH, MPONHJICHHBIMU TEJOM 3a IOCIEN0BaTEIbHBIE
2.1.7 paBHBIC IPOMEKYTKH BPEMEHH ITPY PAaBHOYCKOPSHHOM JIBIDKCHUH C HAYaIbHON
CKOPOCTBIO, PaBHOH Hymt0. V3yueHne NBHKECHHS IIapUKa B BA3KOW YKUIKOCTH.
W3zyuyenne nBmkeHus Tena, OPOIIEHHOTO TOPU30HTAIEHO
JUHAMUKA
921 [lpunmun  otHocutenbHocTH  [ammnes.  IlepBeiii 3akoH  HproToHa.
o HNuepunanbHble CHCTEMBI OTCYETA
222 Macca tena. Cuna. [IpuHIUIT CYyTIEPIO3UITUHN CHIT
293 Bropoii 3akoH HproTOHa 1711 MaTepUanbHOW TOYKH B MHEPUHUAIBHOW CHCTEME
o orcuéra (MCO). Tpetuii 3akoH Hpr0TOHA TSI MATEpUAIBHBIX TOYEK
Yy 3akoH BceMupHOro TsaroteHus. Cuna tsxectd. [lepBas KocMHUYeCKasi CKOPOCTb.
o Bec tena
225 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHHUS U CHJIa TPEHUS TTOKOSI.
59 2.2.6 Koadurpent Tpenus. Cuna COpoOTUBICHUS NIPH IBIKCHUH TeJa B AKHUIKOCTH
' WK Ta3e
2.2.7 [MoctynarensHOE ¥ BpalaTeIbHOE IBIKEHIE a0COTIOTHO TBEPAOTO Tela
)28 MoOMEHT CcHIIBI OTHOCHTENBHO OCH BpamieHus. llmedo cuibl.  YcnoBus
o paBHOBecus TBEpAoro Tena B UCO
2 2 9 Texunueckue YCTpOﬁCTBaI IOAIINITHUKH, JABHWXCHHEC HNCKYCCTBCHHBIX
o CIIyTHUKOB
[Mpaktuaeckue paboTsl. M3ydeHue nBrmkeHus OpycKa 1o HaKIIOHHOH IIOCKOCTH
0[] ICHCTBIEM HECKOJBKHX CHII. McciienoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH,
2.2.10 BO3HHMKAIONIMX B JeGOpPMUPYEMOH NpPYXHHE M PE3UHOBOM o0pasie, oOT

BCIIMYHMHBI HX z[e(bopMauI/m. WccnenoBanue YCHOBI/Iﬁ PpaBHOBECUA TBéleOFO

TeJa, IMEIOIIETO OCh BpaIlleHUS




Kon

Kox npoBepsiemoro

IIpoBepsiemble 31eMeHTHI COAEPKAHNS

pasnena 3JIeMeHTa
3AKOHbI COXPAHEHHM A B MEXAHUKE
231 Nmnynbc mMaTepHanbHOW TOYKH, CHCTEMBl MaTepUANIbHBIX ToueK. VMmysbce
- CWJIBI M U3MEHEHHE UMITYJIbCca TeJla
2.3.2 3akoH coxpaneHus umnyisca B UCO. PeakTuBHOE IBHXKEHNE
2.3.3 Pabota cumsl
234 MOIITHOCTH CUJIBI
235 Kuneruueckas SHEPTHUs MaTepuanbHON TOYKH. Teopema
o 0 KHHETUYECKOW SHEPTUHU
53 236 [MorenumansHas sHeprus. [loTeHnmansHas sHEpPrus ynpyro aehopMUPOBAHHOMN
. o npyKuHEL. [loTeHnnansHas SHeprHs Tela BOJIN3H MOBEPXHOCTH 3eMIIN
[ToreHnmansHbIe ¥ HEMOTEHIMAIbHBIE CHITBL. CBs3b PaOOTHl HEMTOTCHINAIBHBIX
2.3.7 CWJI C U3MEHEHHUEM MEXaHMYECKOW SHEPTHH CHUCTEMBI Tell. 3aKOH COXpPaHEHHS
MEXaHUIEeCKOW SHEPTUHN
2.3.8 Ynpyrue u Heynpyrue CTONKHOBEHHUS
239 TexHudeckne yYCTpPOWCTBA: NBIDKEHHWE PaKET, BOAOMET, KOIEp, MPYKHHHBINA
o MUCTOJIET
23.10 [MpakTrueckue paboTel. M3ydeHue cBsI3M CKOPOCTEH Tell MPU HEYNIPYToM yaape.
- HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ I3MEHEHUEM MEXaHUUECKON SHEPTUH TeTa
3 MOJIEKYIJIAPHASA ®U3UKA U TEPMO/MHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKON TEOPHUU
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETHYECKOH Teopuu. BpoyHOBCKOe
311 nexenne. Juddysnsa. XapakTep IBWKECHUS W B3aMMOACHCTBUS YaCTHIL
BellecTBa
312 Mopaenu CTpoeHHUs Ta30B, KUAKOCTEH M TBEPIBIX TENl U OOBICHEHHE CBOWCTB
o BeIeCTBa HA OCHOBE ITUX MOJIETIeH
3.1.3 Macca monekyin. Konudectso Bemiectsa. [loctosiHHas ABorajapo
314 TemmoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. [llkama temmepartyp
3.1 o Henbcus
315 Monenb uneanbHOTO raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOM
o TEOPUH UJEAIHOTO ra3a
316 AOCoNOTHasE TeMmIieparypa Kak Mepa CpelHed KHHETUYEeCKOH SHEprud
o TEIUIOBOrO JBM)KeHUs JacTull ra3a. [llkana remnepatyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — Menzaeneesa. 3akon JlanpToHa
318 I"a3oBbIe 3ak0HBI. MI30TIpOIIECCHI B HI€aTIbHOM T'a3e C MOCTOSIHHBIM KOJIMYeCTBOM
o BeLIEeCTBA: U30TEpPMa, U30X0pa, u3obapa
3.1.9 TexHUYeCKHEe YCTPOICTBA: TEPMOMETP, OapoMeTp




Kon

Kox npoBepsiemoro

IIpoBepsiemble 31eMeHTHI COAEPKAHNS

pa3iena 3JIeMeHTa
ITpaktuueckue paOoTel. M3mepeHue Macchl BO3IyXa B KIACCHOM KOMHATe.
3.1.10 HccnenoBanue 3aBUCHMOCTH MEXIY TapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa
OCHOBbI TEPMOAVMHAMUWKHN
321 TepMonuHamuueckass cucTeMa. BHYTpeHHSS SHEprusi TepMOAMHAMHUYECKOM
o CHCTEMBI U CTIOCOOBI € M3MEHEHUS
39 KomuuectBo Temnotel u  paboTta. BHyTpeHHSIE SHEprusi OJHOATOMHOTO
o WICANBHOTO Ta3a
Bugpr  Temmomepenadd:  TEIUIONPOBOTHOCTh,  KOHBEKLHUS,  H3IyUCHHE.
3.2.3 TeroéMkocTh Tena. YIaenbHas TEIUIOEMKOCTh BemecTsa. Pacuér xonmyecTsa
TEIUIOTHI IIPH TEIUIoNepeaate
32 324 [epBblii 3aK0H TepMOgHAMUKH. [[prMeHeHe TepBOro 3aKOHa TEPMOTMHAMHUKH
' o K n3onporieccaM. [ padnyeckas naTeprperarus padoTh raza
Tennosble MamuHbL. [IpUHIMTIBL AEUCTBUS TEIUIOBBIX MalivH. [IpeoOpazoBanus
3.25 SHEPIrUH B TEIUIOBBIX MammHaX. KoaddumuenT moesnoro neiictBus (manee —
KIIT) terutoBoii mamunbl. [ukn Kapnao u ero KI1J]
326 Bropoit 3akoH TepMmommHaMuku. HeoOpaTwMocTh MpoIEcCOB B TPHUPOIE.
o TensnoBele ABUTATENH. DKOJOIMUECKHUE TPOOIEMBI TEINIOIHEPTETUKU
327 TexHHueckue ycTpoicTBa: MABHMraTellb BHYTPEHHETO CrOpaHUsi, OBITOBOI
o XOJIOAWIIEHUK, KOHIAUIIUOHED
3.2.8 ITpaktuueckue padboTsl. VizMepeHue yaeabHOH TeII0EMKOCTH
ATPEI'ATHBIE COCTOSIHUA BELIECBA. ®A30BBLIE ITEPEXO/IbI
331 [TapoobOpa3zoBanue u koHAeHcalus. VcnapeHue u KureHue. YenbHas Terora
o napooOpa3oBaHus. 3aBICUMOCTh TEMIIEPATY Pl KATICHHS OT JaBICHHS
3.3.2 AOCONIOTHAS ¥ OTHOCHUTEIIbHAS BJIAYKHOCTH BO3yxa. HachIeHHbIH Tap
333 Teépnoe Tenmo. Kpucrammmueckue U amopdHble Teraa. AHU30TPOIHS CBOWCTB
o KpucTawioB. JXKumkue kpuctamisl. CoBpeMEeHHBIC MaTepHaIbl
33 3.34 [TnaBmenue u KpucTau3anys. Y aeabHas TeroTa miasicHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OanaHca
TexHuuyeckue ycTpoicTBa: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUI
3.3.6 IIOJly4YEHHUs] COBPEMEHHBIX MAaTe€pUaloB, B TOM YHCJIE HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTHH
3.3.7 [Mpaktuueckue padoTel. Mi3MepeHne BIaXKHOCTH BO3IyXa
4 DJIEKTPOJJUHAMUKA
DJIEKTPOCTATUKA
41.1 DnexTpu3auus TeNl. DIEKTPUUECK 3apsia. J(Ba BUIa SIEKTPUUECKUX 3apsiI0B
1 41.2 IIpoBOonHUKY, IUAIEKTPUKH U NIOJIYIPOBOJAHUKH
41.3 3aKOH COXpaHEHHsI ANEKTPHUUECKOro 3apsaa




Kon

Kox npoBepsiemoro

IIpoBepsiemble 31eMeHTHI COAEPKAHNS

pa3iena 3JIeMeHTa
414 BsaumopeiictBue 3apsanoB. 3akoH Kynona
415 Onekrpuueckoe moie. HampspkEHHOCTh JIEKTpHUYecKOro mois. [IpuHnumm
o cynepro3unud. JInHIN HanpsHKEHHOCTH AIIEKTPHUIECKOTO TTOJIS
4.1.6 PaboTa cun anekrpocraTryeckoro mois. [lotennuan. PasHocTh mOTEHIMAIOB
417 [TpoBOAHUKM ¥ JUINEKTPUKH B TOCTOSHHOM OJJIEKTpU4eckoM moie. Jlu-
o ANIEKTPUIECKas TPOHHUIIAEMOCTh
418 OnexrpoémkocTth. KoHmeHcaTop. DIeKTpOEMKOCTh IDIOCKOTO KOHJICHCATOpA.
o OHeprus 3apsHKEHHOTO KOHAGHCATopa
TexHUUYecKHe YCTPONCTBA: 3JICKTPOCKOI, AJIEKTPOMETP, 3JICKTPOCTATHUCCKAS
419 3aIlUTa, 3a3eMJICHHE DIICKTPONPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
TPUHTEP
4.1.10 [IpakTryeckue paboTel. I3MepeHue JIeKTPOEMKOCTH KOHIEHCATOpa
TIOCTOSHHBIN SJIEKTPUYECKHU TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcioBus CYIIECTBOBAHMS TMOCTOSHHOTO JJIEKTPUYECKOTO TOKa. VICTOUHHUKH
o Toka. Cuina Toka. [TocTosHHBIH TOK
422 Hanpspxenne. 3akon OMa a5 y4acTka [enu
4.2.3 DJIEKTPUUECKOE COMPOTHUBIICHHUE. Y IENIbHOE COMPOTHUBIICHUE BEIIIECTBA
424 [TocnemoBaTenpHOE, MapajuIeIbHOE, CMEIIIAHHOE COSTUHEHHUE TIPOBOTHUKOB
4.2.5 Pabora snekTprudeckoro Toka. 3akon [xoyst — Jlenma
4.2.6 MoONIHOCTh ANEKTPUUYECKOTO TOKA
anexTpoaBmkymas cuia (mamee — OJIC) m BHYTpeHHEE COIPOTHUBIICHUE
4.2.7 WUCTOYHMKA TOKa. 3akoH OMma JIJs TOJHOHM (3aMKHYTOW) DIIEKTPHUYECKOH IIeTIH.
Kopotkoe 3ampikanne
428 DJEeKTPOHHAS TPOBOAUMOCTE TBEPABIX METAIIOB. 3aBUCHMOCTH COIPOTHBIICHIS
4.2 o METaJIOB OT TeMreparypbl. CBEpXIpOBOAUMOCTD
429 DnexTpuyeckuii Tok B Bakyyme. CBOICTBA JIEKTPOHHBIX ITyYKOB
4210 ITosrynpoBOAHUKH. CoOcTBeHHas U IIpUMeECHast IIPOBOAUMOCTE
o MOIYyIpoBOAHUKOB. CBOMCTBA p-n mepexona. [1omynpoBoTHIKOBEIE TIPHOOPHI
4211 DJEKTPUYECKH TOK B DJJIEKTPONUTAX. ODJICKTPONUTHYECCKAS IHUCCOIHALIU.
o DIeKTpoNIn3
4212 DnexTpudueckuii TOK B ra3ax. CaMOCTOSITENbHBINA U HECAMOCTOSATEIBHEIN pa3psill.
o Paznuunbie TUITBI caMOCTOATENRHOTO paspsiaa. Monuust. [1nazma
TexHUUYeCKHe YCTPOHCTBA: aMIIEpMETpP, BOIBTMETP, PEOCTAT, HCTOYHUKH TOKA,
4213 JJIEKTPOHArPEeBATENIbHBIE  MPHUOOPBI,  DJICKTPOOCBETUTENIBHBIC  MPHOOPHI,

TEPMOMCETP CONIPOTUBIICHUS, BaKYYMHLII\/'I AUOJ, TCPMHUCTOPLI U (I)OTOpe?,I/ICTOpBI,

HOJ’IyT[pOBO}IHPIKOBbIﬁ ANO0J, raJibBaHUKa

4.2.14

HpaKTI/I'-IGCKI/IC pa6OTLI. HSy‘-ICHI/Ie CMCHIAHHOTO COCANHEHUA PE3UCTOPOB.




Kon Kox npoBepsiemoro
IIpoBepsiemble 31eMeHTHI COAEPKAHNS

pa3iena 3JIeMeHTa
Nzmepenne OJIC HCTOYHUMKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUSL.
Habmonenne amexTponmsa
11 KJIACC
Kox Konx
pasnena MpPOBEPAEMOro IIpoBepsiemble 3J1€eMeHTHI COIePKAHUS
3JIEMEHTA
4 SJIEKTPOAMHAMUKA
MATHUTHOE IOJIE. JIEKTPOMAT'HUTHASA MTHAYKIUA

43.1 [TocTrosiHHBIE MarHUTHI. B3anMoaelcTBIE TOCTOSHHBIX MATHUTOB
MaruutHoe nosie. Bektop MarauTHON MHAYKIUU. [IpuHnmn cymep-

4.3.2 no3unuy. JluHuM MarHuTHOM wuHAykiuu. KapruHa auHuit
MarHUTHOW MHIYKITIH OIS TOCTOSTHHBIX MaTrHUTOB
MarHutHoe mojie MPOBOAHMKA C TOKOM. KapTuna mmHuil moss
UIMHHOTO TIPSIMOTO TIPOBOMHHKA W 3aMKHYTOI'O KOJBIEBOTO

433 MPOBOJIHUKA, KaTyIIKU ¢ TokoM. OnbIT Opcrena. B3anmonelicTeue
MIPOBOJHHUKOB C TOKOM

4.3.4 Cuna Amriepa, e€ MOJlyJIb ¥ HallpaBlicHUE
Cuna Jlopenia, e€ Moysb 1 HampaBiieHHe. [IBIKEHUE 3apsKeHHOM

435 YaCTHUIIEI B OTHOPOIHOM MAarHUTHOM moJie. Pabora cuer Jlopenma

4.3.6 SIBneHue 37IeKTPOMarHUTHON HHAYKIUN

4.3 4.3.7 [ToTok BekTOpa MATHUTHOW HHAYKIIUU

4.3.8 OJ1C unaykuu. 3aKoH 3J1eKTpoMariuTHON uHaykunn dapanes
Buxpesoe anekrpudeckoe mnone. D/IC MHAYKIMHM B IIPOBOIHHUKE,

439 IBIDKYIIIEMCS TIOCTYIIATEIBHO B OMHOPOIHOM MAarHUTHOM ITOJIE

4.3.10 [IpaBuno Jlenua

4311 WnayxtuBHOCTh. SIBnenne camonsaykuuu. 31C caMOMHIYKIIMU

4.3.12 OHeprus MarHUTHOTO TIOJIST KATYIIKH ¢ TOKOM

4.3.13 DNEKTPOMArHUTHOE TIOJIE
TexHuueckre YCTpOICTBA: MOCTOSIHHBbIE MArHUTHI, 3JEKTPOMAarHHTHI,

4.3.14 JJIEKTPOJIBUTATENb, YCKOPHTEIH 3IIEMEHTAPHBIX YaCTHIL,
WHYKIIMOHHAS TIeYb
ITpakTuueckue paboThl. V3ydeHHME MarHUTHOTO IOJISI KaTYIIKH C

4.3.15 TokoM. MccnenoBanne IEHCTBUS MMOCTOSTHHOIO MarHWTa Ha paMKy ¢
TokoM. MccnenoBanue ABJICHUS SIEKTPOMAarHUTHOM HHAYKIUH

5 KOJIEBAHMA 1 BOJIHbI




Konx

Kon NMpoBepsieMoro IIpoBepsiemble 3JIeMEHTHI COJIEPKAHUS
pasiena 3JIEMEHTA
MEXAHUWYECKHUE U 5JIEKTPOMATHUTHBIE KOJIEFBAHUA
KonebarensHast cuctema. CBoOOHbIE KoNeOaHus. ["apMOHUYEeCKHe
>11 konebanwst. [lepuon, yacToTa, aMIuuTyaa u ¢asa KoedaHnui
5.1.2 [IpyxuHHBI MasTHUK. MaTeMaTH4eCKUi MasiTHUK
YpaBHeHHe  TapMOHMuYecKMX  KojeOanuwii.  Kunemarudeckoe
>13 Y TMHAMUYECKOE OMMCAaHNE KOIeOaTeIFHOTO ABIKCHHUS
[IpeBpamienue >HEPTUM TPH TapMOHHYECKHX KoneOaHUsX. CBs3b
514 aMIUTATYIBI KOJICOAHWH WCXOMHOW BEJIMYMHBI C aMIUIATYIaMH
KoJieOaHu e€ CKOPOCTH U YCKOPEHUS
Konebarenpupiii  koHTYp.  CBOOOAHBIE  3IEKTPOMATHUTHBIE
KoJleOaHUsI B WACANBHOM KOJIEOATEIIFHOM KOHTYpE. AHAIOTHS
> MEXIY MEXaHWIECKUMH W DIIEKTPOMAarHUTHBIMH KOJICOaHISIMU.
®opmyna ToMcoHa
5.1.6 3aKOH COXpaHEHUsI SHEPTHH B UICaTHHOM KOJieOaTeIbHOM KOHTYpe
51 BreiHyxieHHbIe MeXaHHUYecKie KoyieOanus. Pesonanc. Pe3oHaHncHast
L7 KpuBasi. BeIHYX/IeHHBIE AIIEKTPOMArHUTHBIE KoJIeOaHusl.
5.1.8 ITepemenHbIit Tok. CHHYCOUIANBHBIIN IEPEMEHHBIN TOK.
MOMHOCT, TEPEMEHHOTO TOKa. AMIUTUTYJHOE W JIEUCTBYIOIIEE
>19 3HAYEHHE CHJIbI TOKA U HAPSKCHUS
Tpanchopmarop. Ilpow3BoiacTBO, TIepeaya ©  HOTpeOJICHUE
JIEKTPUUECKON IHEPTHH. DKOJIOTHYECKIE PUCKH ITPU IPOU3BOICTBE
>1.10 AIIEKTPUIECKON SHEPTHUH. KymeTypa HCTIONTb30BaHMUS
9JIEKTPOIHEPTHH B TIOBCETHEBHOMN JKU3HU
TexHudeckne ycTpoicTBa: cercMorpad, SIEKTPUUYESCKUN 3BOHOK,
>111 JIMHUM dIEKTponepead
ITpaktiueckue paboTel. MccnemoBaHue 3aBHCHUMOCTH IEpUOJa
MaJlbIX KoJieOaHHid Tpy3a Ha HUTH OT JUIMHBI HUTH M MAaccChl Tpy3a.
>112 HccnenoBanue mepeMEeHHOrO TOKa B LEMU W3 TOCIEIOBATEIBHO
COCIMHEHHBIX KOHACHCATOPa, KaTYIIKU 1 PE3UCTOPa
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI
MexaHuueckue BOJIHBI, YCJIOBUS pachpocTpaHeHus. llepuon.
521 CxopocTh pacrnpocTpaHeHusi W JjuHa BoyiHBL. Ilomepeunsie u
5.2 MIPOJIOTIHLHEIC BOTHEI
5.2.2 Wntepdepentmst n mudpakiys MEXaHUIECKUX BOTH
£ 3 3Byk. Ckopocth 3Byka. I'poMkocTs 3Byka. Bricota ToHa. TemOp

3ByKa




Konx

Kon NpoBepPsieMoro IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasiena 3JIEMEHTA
OJeKTpOMarHuTHHIE BOJTHBL YcnoBus H3ITy9eHUS
524 3JIEKTPOMATHUTHBIX BOJIH. B3anmuas opuenrarws Bektopos E, B u v
B DJICKTPOMAarHUTHOW BOJIHE B BaKyyMe
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpa)XX€HHe, MpPEeIOMIICHHE,
5.25 HoJIsApu3aLus, IQpaxmms, HHTEPPEPCHITHSL. CkopocTh
AJIEKTPOMATHUTHBIX BOJIH
[kana 3neKTPOMArHUTHBIX BOJH. [IpuMeHEHHE DIIEKTPOMArHUTHBIX
>20 BOJTH B TEXHHKE U OBITY
[lpuHOMOBL ~ paguoCBA3M W TeleBUAeHUs.  Pamguosnokanus.
> DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CpeIb
TexHuueckue  ycCTpoiicTBa: MY3bIKAJIbHBIE ~ HHCTPYMEHTBI,
5238 VIBTPa3ByKOBasl IOHATHOCTHKA B TEXHWKE W MEIOHWLUHE, panap,
paauonpuéMHHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBU-meun
OIITUKA
[IpssmonuHeliHOE pacnpOoCTpaHEHHWE CBETa B OJHOPOAHOM cpene.
>3.1 JIyu cBeTa
) OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHWsl cBera. [loctpoeHme
>3 M300pakeHMH B INIOCKOM 3epKasie
INpenomieHre cBera. 3aKOHBI TPEJIOMIICHWS CBeTa. AOCOTIOTHBIN
>33 MoKa3aTelb MPETOMIICHUS
IlomHoe BHyTpeHHee oOTpaxkeHue. IIpefenbHBI  yrojl MOJHOTO
>34 BHYTPEHHETO OTPaKECHUS
535 Hucnepcust ceera. CnoxkHbIN cocTaB Oenoro ceera. L[er
CoOuparomue u pacceuBaronie THH3b. ToHkas nnH3a. DokycHoe
paccTosiHMEe M ONTHYecKas Ccuia TOHKOW JmH3BL [locTpoenue
5.3 >3 n300paXeHU B COOMPAIONINX U pacceHBarOmMX TuH3ax. Gopmyna
TOHKOM JIMH3LI. Y BEJIWYCHHE, JaBaeMOE JIMH30M
5.3.7 [Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKU
Wntepdepenmust  cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHUS
5.3.8 HaOMIOICHUST MakKCUMYMOB W MHUHHMYMOB B HHTEP(EPECHIIMOHHOI
KapTUHE OT IBYX CHH(A3HBIX KOTEPECHTHBIX UCTOUHUKOB
Hudpakmms  cera.  Judpakimonnas  pemértka.  YciIoBue
5.3.9 HaOJIFO ICHHS TJIaBHBIX MaKCHMyMOB npu MaICHUH
MOHOXPOMAaTHYECKOTO CBETa HA JUPPAKIINOHHYIO PEIIETKY
5.3.10 [Monsipuzarus ceeta
Texuuueckue  ycTpoiicTBa:  OYKHM,  Jyma,  (oToammapar,
5311 MIPOEKITMOHHBIN  almapar, MHKPOCKOII, TEJIECKON, BOJOKOHHAs

ONTHKA, AU(DPAKINOHHAS PEHIETKA, TOJISIPOH]
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paI:;::na NpoBepPsieMoro IIpoBepsiemblIe 3JIeMEHTHI COEePKAHUS
3JIEMEHTA
[IpakTrueckue paboThL. M3MmepeHue TmoKazatens MpPEIOMIICHUS.
5.3.12 HccnenoBanue cBONCTB H300pakeHuit B nuH3ax. HaOmronenue
IUCTIEPCUH CBETA
SJIEMEHTBI CIIELIUAJIbBHOM TEOPMU OTHOCUTEJIbBHOCTH
I'paHuIbl TPUMEHUMOCTH KJacCH4ecKoil MexaHuku. llocTymatel
6.1 TEOPHH OTHOCUTEIHLHOCTH: HHBAPHAHTHOCTH MOZYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIUII OTHOCUTEIIBHOCTH DWHINTEHA
6 OTHOCHUTETFHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHE BpeMEHH U
6.2 COKpaIllCHHE JUTHHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOIHOMN YaCTHIIBI
CBsi3p Macchl C DHEpPrUe W HWMITyJIbCOM CBOOOTHOHN YaCTHIIBL.
6.4 DHeprus NoKosi CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ©®N3UKA
QJIEMEHTHI KBAHTOBOU OIITUKU
®doronbl. @opmyna [1lnanka cBsa3u sHepruH (OTOHA C €T0 YACTOTOH.
i OHeprus ¥ UMILYJIC POTOHA
OtxpeiTHE U HccnenoBanue gpotorddexra. OnbiTel A.I'. CTonerosa.
712 3akoHsb! poTorddekra
7.1 VYpaBuenue OitHmreitna ans gotorddexra. «KpacHas rpanuia»
13 doroapderTa
714 JlaBnenue ceera. OneiTel [1.H. JIeOenera
7.1.5 XuMHueckoe IecTBUE CBETa
Texumueckue ycrpoiictBa: (HoT0d7IEMEHT, (POTONATIUK, COTHETHAS
716 Oarapest, CBETOIO]
CTPOEHUE ATOMA
Monenbs atoma Tomcona. OmeiTel Pesepdopaa mo uccieaoBaHuio
r2d cTpoenus atoma. [TnanerapHas MojieIb aToMa
Mocrynater Bopa. M3mydenme u morjomeHne (OTOHOB TpU
7.2.2 Iepexo/ie aToMa C OXHOTO YPOBHS SHEpruy Ha Apyrod. Bumsl
cnekTpoB. CIeKTp YpOBHEH SHEPruy aToMa BOI0poia
7.2 Bonnossie cBoiicTBa yactuil. Bonuel ne bpoitna. Kopnyckymnsipao-
123 BOJTHOBOW Ayanu3M. Jupakius 2IeKTpOHOB Ha KPUCTAJLIaX
CHOHTaHHOE U BBIHY)KIEHHOE U3JIy4yeHHE. Y CTPOUCTBO U IPUHIMII
124 paboTsl 1azepa
TexHuueckue yCTpOWCTBA: CHEKTPaJbHBIA aHAIU3 (CHEKTPOCKOI),
123 J1a3ep, KBAaHTOBBII KOMIIBIOTED
7.2.6 [IpakTrueckue padoTsl. HabmoneHue MTMHERYaToOro creKkTpa
7.3 ATOMHOE A/1PO




Konx

Kon NMPoBePSIEMOro IIpoBepsiemble 3J1eMeHTHI COIEPKAHMUS
pasiena 3JIEMEHTA
7.3.1 MeTopl HaOMIOICHUS H PETUCTPALIMH dJIEMEHTAPHBIX YaCTHI]
OTtkpbiTHE pagnoakTuBHOCTH. OnBITE Pezepdopaa o onpenenenuto
7.3.2 COCTaBa paJUOaKTUBHOrO wm3nmydeHus. CBoiictBa anbda-, Oera-,
raMMa-u3nydeHusi. BivsHue painoakTHBHOCTH Ha YKUBbIE OPTaHU3MBI
OTkpbITHE TPOTOHa W HeWTpoHa. HykioHHas Mojaenb sapa
7.3.3 Iefizenbepra — MBanenko. 3apsin simpa. MaccoBoe dHCIO sapa.
N3otonsl
Annda-pacman. DOIEKTPOHHBIH HM TO3UTPOHHBIA Oera-pacmal.
734 NamMa-u3nyuenue. 3aKOH PaJoOaKTUBHOTO pacraja
OHeprus CBsA3W HYKIOHOB B siape. SnepHsie cuibl. JleekT Macchl
7.35
aapa
7.3.6 SAnepuble peakuuu. JleneHue u CUHTE3 sep
Snepueiii  peaktop. TepmosimepHbld  cuHTe3. [IpoOimembl |
7.3.7 MIEPCIIEKTUBBl  AJEPHOM DHEPreTUKU. ODKOJOTUYECKHUE AaCIEKThI
SIIEPHOM SHEPTETHKA
DneMeHTapHbIe YaCTHUIIBL. OTKpBITHE MO3UTPOHA.
738 DyHaaMeHTaIbHbIE B3aUMOIEHCTBHS
TexHnueckue ycTponcTBa: JO3UMETP, kKaMepa BunbcoHa, saepHbIil
739 peakTop, aToMHas bomba
[Mpaktuaeckue padoTel. MccnenoBanme TpeKoB YacTHIL (TI0 TOTOBBIM
7.3.10
¢ororpadusim)
OJIEMEHTBI ACTPO®U3NKN
Bun 3Bé3mnoro HeGa. CoszBe3nmusi, sipkue 3BE3NBI, TUTAHETHI, HMX
81 BUJUMOE JIBKEHHE
Conneunas cucrema. [lnanerst 3eMHoM rpynnbl. [InaHeTsI-ruranTbl
8.2 U UX CIYTHHKHU, KapjMKOBBIC IUTaHEThl. Manble Tena ComHEeuHOM
CHCTEMbI
8.3 Comnnre, potochepa n armocdepa. CoHeuHast aKTUBHOCTh
8 8.4 Ucrtounuk sneprum ComHila u 3BE311
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, PaIUyC,
TeMIlepaTypa, X B3aUMOCBs3b. JlMarpaMMa «CHEeKTpaIbHBIN Kiace —
85 CBETUMOCTBY. 3BE3IbI INIABHOW MOCIENOBATENBHOCTH. 3aBHUCUMOCTb
«Macca — CBETUMOCTb» JUIsl 3BE3/] T71aBHOM MOCIIeI0BATEIbHOCTH
Buytpennee crtpoeHue 3BE3a. CoBpeMEHHBIE NPEJCTaBIEHUS O
8.6 MIPOUCXOXKIEHUH U 3BomonrH CONHIA U 3BE3]1. DTarbl )KU3HU 3BE3N]
8.7 Mneunsiit [lyte — Hama [anmaktuka. ChnupanbHas CTPYKTypa

lanaktuku, pacnpenenenue 3BE3N, raza W nbutd. [lomoxeHue u
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NMPoBePSIEMOro IIpoBepsiemble 3J1eMeHTHI COIEPKAHMUS
pasnena
3JIEMEHTA
memwkenne Comama B [amaktuke. [lnockas u  cdepuueckas
nojcucTeMsl [ anakTuku
88 Tunsl ranaktuk. PaguoranakTuky u kBa3apsl. YEpHBIE ABIPHI B A1pax
' TaJIaKTUK
Bcenennas. Pacmupenue Bcenennoit. 3akon Xab6na. Pazberanue
8.9 rayiakTuk. Bo3pact u paguyc Beenennoil, reopus bosbioro B3psiBa.
Mopens «ropsueil Beenennoi». PennkroBoe n3nydenue
810 MacmtabHas cTpykTypa Beenennoit. Meraranakruka. Hepeménnpie
' po0JIeMBl aCTPOHOMUHU

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka. 10 kimacc. Mskumes .41, byxoBues b.b., Corckuii H.H.; mox penakiuen
[TappentoeBoii H.A. AknuonepHoe obmectBo «M3narensctBo «lIpocBemenne»
» ®usuka. 11 knacc. Makumes I'.4., Byxosies b.b., Yapyrun B.M.; noa penakiuei
[TapdentheBoii H.A. AxunonepHoe o6mectBo «3narensctBo «IIpocsenieHue
METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. H.A.IlapdentbeBa «COopuuk 3amau mno ¢usuke 10-11 wmacce»y, M.,
[Ipocsemenue, 2017r. 206c¢.
2. A.IlPeimkeBuu COopHuk 3amau 1o ¢usuke, «/Ipoda», 2014r. 192c
3. O.W. I'pomoBueBa ®Pusuka. 10 - 11 kmaccel. COOpHUK 3amady 1Mo (PU3MKe K
y4eOHUKaM I. S Msxkuiesa. DK3aMeH, 2023.
4. E.C. Eprotkun, C.I'. Eprotkunna ®Puszuka. 10 kmacc. CamocTosATENbHBIE H
KOHTpOJIbHbIE paOoThl. ba3oBblil u yrinyoneHHbiii ypoBHu. [Ipocsemenue, 2021,
95c.

5. E.C. Eprorkun, C.I'. Eptorkuna ®usuka. 11 knacc. CamocTOsITENIbHBIE U
KOHTpOJIbHbIE paOoThl. ba3oBbiil n yrayoOneHHslii ypoBHu. [Ipocsemenue, 2023,
96¢.

6. Mertoauueckuii keiic. Beruucnenue kodduimeHTa MoJe3HOTO ACHCTBHS

nukimyeckoro nporecca (dusmka. 10-11 wmacesr) / A.A. Sxyra; mox pen. JLU.



AcanoBoii. — M.: ®I'BHY «MHCTUTYT coaepkaHusi 1 METOA0B 00ydeHus», 2024. —
12 C.
7. bank 3amaHuii 71 TEKYIIETO OIICHUBAHUA MO ydeOHOMY npeaMery «Dusukay.
OcnoBHoe o61iee oOpazoBanue / A.A. SIkyta, E.J[. Kouepruna, H.A. 3arpannynas;
nox pen. JILA. Iapurytunoit. — M.: ®I'BHY «MHCTUTYT coliep:kKaHus U METOJIOB
oOy4eHUs», 2024. — 107 c.
8. Ilpaktuueckue (y1abopaTopHbie) paboTHl MO yueOHOMY mpeamery «Duszmkay.
OcHoBHOe obOmiee oOpazoBanue. CpenHee obiiee oOpa3oBaHue: yueOHOe Tocodoue
/1O.B. Crapokypos, A.A. dxyra, H.I'. )Knanosa; nox pea. JI.A. Ilapurytunoit. — M.:
OI'BHY «MHCTUTYT coaepkaHud M METOAoB oOyueHus», 2024. — 28 c.
9. Cucrema OLEHKM JOCTWKEHHUW IUIAHUPYEMBIX NPEIMETHBIX pE3yJlbTaTOB
ocBoeHMsI yudeOHoro mnpeamera «@Pusuka». Cpennee oOmee o00pa3zoBaHUE:
Meroanueckue pekomenaamuu / A.A. SAxyrta, I'.]]. KopueeBa, H.A. 3arpanuunas. —

M.: ®I'BHY «MHCcTUTYT copepkaHus U METOJOB oOyudenus», 2024. — 113 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1.  «Kiacc!nas 1076370 0 http://class-fizika.ru/
2. «Poccuiickas oamexktponHas mikojay (PDII) https://resh.edu.ru/for-pupil
3. LECTA - HudpoBas mmarpopma ans  COBPEMEHHOH  IIKOJIBI

https://lecta.ru/egepromo/
4. onmaiiH-ypoku 10 Qusuke OT Kopnopauuu «Poccuiickuil —y4eOHHK»
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-

onlayn-uroki/» https://videouroki.net/
5. OHJIAMH-TIIKOJIa «uboypox» https://school.infourok.ru/
0. OHJIAMH-pecypc «100urokov.ru» https://100urokov.ru/o-kompanii
7 .https://duszukapisscex.pd/

8.  lludposoit  oOpaszoBaTenbHbIi  pecypc i mkoia  «AKmace»

https://www.yaklass.ru/
9.https://content.edsoo.ru/lab/
10.https://edsoo.ru/metodicheskie_videouroki/

HNCHHOJIB3YEMOE OBOPYJIOBAHHUE U IIPOI'PAMMHOE OBECIIEYEHHUE,



ITPUOBPETEHHOE B PAMKAX IIOJIYYEHHMSA T'PAHTA IIO IIPOEKTY «T-
OU3UKN»

KomnbrorepHoe u nepudgepuiinoe o6opyaoBanue

1. UnTepakTuBHAs naHenb, padoyas CTaHIUS Ui y4aluxcs, pabodast CTaHIIUS JJIs
YUUTEIS.

2.O1311-HAKOIUTEIb

Y4eOHOe 1 yueOHOe J1adopaTopHOE 000pyAOBaHHE
1.Iludposas nadopaTopus

2. USB-nakonurensb

3. CeHcopsl

4. KoMIIeKThI J1abopaTopHOTo 000py10oBaHus 061iero HazHadeHus (Nel-Ne7)
5.ChurmomanomeTp

6. KomruiekT 715t u3ydeHusi BO3OOHOBIISIEMBIX HCTOYHUKOB YHEPTUU
7.Habop 1abopaTopHbIi MO MEXAHUKE

8. Habop npy»xuH pa3inuHON )KECTKOCTH
9.AmniepMeTp-BOIBTMETP

10.YHuBepcanbHbII MATHUTOMETP

11.13Meputens 31€KTPOMAarHUTHOTO U3Ty4YEHHS
12.1o3umMeTp- paguomMeTp

13.1TaHreHuUpKyIb HUPPOBOH

14. ITpuGop st u3MEpEHUs IJTMHBI CBETOBOW BOJIHBI
15. MyneTumeTp

16.13Meputenb EMKOCTH KOHJIEHCATOPOB

17. YHuUBEpCANbHBIN JIATOMETP

18.I'urpometp 1udpoBoit

19.JIrokcmeTp 1iudpoBoit

20.Anemomertp

21.TepMOMETp AEKTPOHHBIN

Cneunanu3npoBaHHas Medesib U CHCTEMbl XPAHEHHUS:



1.Cton naGopatopHbIit HU3KUM TUTT |

2. Ctyn y4eHUYECKUM

3. lkad m1st TOKyMEHTOB

4. Ctont n1abopaTOpHBIA HU3KUAW THUIT 2

5.CToJ IEMOHCTPAIMOHHBINA (PU3NYECKUN ¢ TPUOOPHBIM KOMILJIEKCOM

6. Cton ans yuurens

7.Ctoi 1abopaTopHbIid ¢ TyMOOH

DJIEKTPOHHBIE 00pa3oBaTe/ibHbIE Pecypchbl, 00pa3oBaTeIbHbII KOHTEHT

1.Y4yeOHble Marepuanbl H3 BCTpoeHHOW Oubmuorexku 3Dcuen (Mopeneit)
00pa30BaTENHLHOTO U MTO3HABATEIBHOTO COJEPKAHUS
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