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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmmxcsa 10-11 kmaccoB mnpu
oOy4eHHH UX (u3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeaMeramMu. B Hel
OTIPENIEISAIOTCA OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM 00yUEHUS;

e coJlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAaX NPHUPOAbI, BBICTyINas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxkaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTMKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nkd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBIMOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHoBy kypca ¢u3WKM Jis ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuall U3 BCEX pasienoB (M3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoess  npuxnaonot  uanpaenennocmu. Kypc $usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe 00CYXKIACHUS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs Ppuznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MNPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0J B Kypce (DM3MKU pealn3yeTcsl MpPexie
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHCOK YUCHHUYECKUX
MpaKkTUYECKUX padoT. BhiaeneHne B yka3aHHOM IMepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEHW IUIAHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrnieumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUCI YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIIEI0BAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHME YJIIENAETCS PEUHICHUIO PACYETHBIX M KAue€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ad MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnenoB. Jlid KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUsS Ha
OOBSICHEHHE TPOTEKAaHUSl (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU Jid CUTYyallMH MPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wMarepualbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKM WIA B YCIOBUSX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (QU3MKU JOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe y4eHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MUHUMAIBHON JOCTATOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 0O0OpyAOBaHUE [UIsI YYEHWYECKUX HPAKTHUYECKUX pPadoOT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00OPA30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYECHUIO TMPUPOJbI, PA3BUTUE HUX MHTEIUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4YCeHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OJST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lene oOecreynBaeTCsl pelieHreM CIIeIyroumX 3a1ad B

mpoliecce u3yueHus Kypca (U3uK1 Ha YpOBHE CPEHETO O0Iero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMKH 00  o0mmx  (uU3MIecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AIIEMEHTBI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAEC U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
dbu3nueckoil MOAENbI0, 3aJady, MOJApPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue pu3NUecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJ1a4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBEIACHMUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMMe no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTUYECKUX paboT SBISETCS PEKOMEHJOBaHHBIM, YYHUTENb JieJaeT BbIOOD
OPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYAJIBHBIX
O0COOEHHOCTEM 00yJarouXxCsl.

[Ipn mnpoBeaeHUM A0OPATOPHBIX W NPAKTUYECKUX padOT HUCIHOJIb3YETCs
000pyI0BaHUE U MPOTrPaMMHBIN KoMILIEeKC LeHTpa «Touka pocTay.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETro
Mupa. Poib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (uU3NYECKUX SBICHUNA W TpolieccoB. HaydHble THIOTE3BI.
duznyeckre 3aKOHBI U TEOpPUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢uzuku B GOPMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOTOBbIE W IU(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuona u yactora obpaiienust. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienue cKopocTy Ipu ABUKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectr. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOBEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO Tejla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. Teopema 00 HU3MEHEHHUH
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToTeHnuuanbHas SHEPTHUs YIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue yCcTpOiCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUSA 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE] U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJekyl. KonudecTBo BeectBa. [locTosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 110 MU PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aIMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonunamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U crIOc0o0bI €€ n3mMeHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAs TEMI0EMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh POIIecCOB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MaimuHax. Kodp@uIMEeHT MoiIe3HOro
nericTBus TemioBord MmamuHbl. I{ukn KapHo m ero ko3pduumeHT moIe3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEeMbI TEIUIOIHEPT€TUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacellieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumarnus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX aPOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3E€KTPUYECKUN 3apsil.
Onektpuueckoe mnone. Hampsok€HHOCTh  anekTpudeckoro moss.  [IpuHiun



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHbBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMoaeiicTBuE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPNEKTPUKY B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

M3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMNPOTUBIIEHUE. YJEIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILASI CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axon Oma 115 TOJTHOM (3aMKHYTOM) AyieKTpuueckou 1enu. KopoTkoe 3ambikaHue.

OneKkTpoHHass  MOPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAILIOB OT TeMrepaTypbl. CBEpXIPOBOANMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTy4KOB.

[ToynmpOBOJHUKH. CoOcTBeHHas " npuMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuidi TOK B pacTBOpax M paciulaBaX  AJIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTDb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOABHKYIIEH cwibl. KopoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kjacce oCylIecTBISIETCS C
y4E€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4yHbId (akT, rumores3a, (uanyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B XKUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM WHAYKUMW. KapTWHAa JNUMHWUNA MarHUTHOM
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN HWHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaercTtBue nNpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOTyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOIABHXKYIAs CUJIa WHAYKIMH. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. DJIEKTPOABIKYIIAS CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIGHME CAMOMHIYKUWW. OJIEKTPOABWXKYILAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON UHIYKIHH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHuTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrtora, amrumryaa u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaremMaTu4eCKul MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE eKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIEeNOBAaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanue 3aBUCMMOCTH TEPHOJIa MabIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. I[lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHUYecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAaHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, OJSIpU3anus, AMPpakius, UHTephepeHITHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormyie W pacceuBaroniye JUH3BL. ToHKas smH3a. DOKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJIIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U TMPEJIOMIICHUE CBETa.
OnTtuyeckue mpruodOpHI.

[TomHoOe BHYyTpeHHEE OoTpaxkeHre. Mojiesib CBETOBOA.

UccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MUKpocKoIa, TeJIeCKomna.

Hab6mronenune natepdepeHIIny CBEeTA.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHue cuekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul



N3mepeHne nokasaTess IpeJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPIruUs
IIOKOS.

Pazgea 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciegopanue porodpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DuHmTeitHa s GoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PpheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHne u mnoriionieHue
(GOTOHOB TpU MEpexo/ie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
crekTpoB. CIIEKTp YPOBHEM 3HEPTUU aTOMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty aJli3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHndeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii axcnepumenm, nabopamopmvie padbomul
HaOmnronenue tMHE4aToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES seEp.
SAnepuwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHYECKUE ACIIEKTHI IACPHON SJHEPTETUKH.
DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HAOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi
HccnenoBanne TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeuHas cuctema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3L.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo6o001maomiee NOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4HON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKONM KapTUHE MHpPaA, MECTO
(¢bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXIIPEAMETHBIX CBA3CH C KypCaMM MaTE€MaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (Gu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKU TMOAO00US TPEyroJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIe
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B KUBOMW NPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAST CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Ousmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarolmUXcsi PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO NI€SITEIIbHOCTh B MHTEpecax Ipa)kIaHCKOTro
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJIEHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCHICKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
pUCyIIEro (pu3ndecKoit HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AJIBHOTO
XapakTepa dKOJIOTMYECKUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOIECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH NPOEKTHYI0 U HCCIEIOBATEIBCKYIO
NEeATEIbHOCTh HHIMBUIYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaIM3UpoOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI C yU4E€TOM aHalM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznyeckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO COJNEepNKAHUS, MPUMEHEHUIO Pa3InIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30oBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHsS, HaXOJUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATh WX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OICHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCUTh 3HAaHUA 10 (U3MKE B TMPAKTHUECKYH 00JIacTh
KU3HECATECITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pecypcocOepeKeHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAIBLHYIO
dbopMy TIpEICTaBIICHUS ¥ BU3yaIH3aIiH.

KoMMmyHMKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PM3UKH M BO BHEYPOUHOH JACSITEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOIO Yy4YaCTHHKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEHU C IO3ULHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh PaMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

Jenatb OCO3HaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO J3PYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

IPUHUMATH Ce0sI, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEpPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIJICKT, Mpeaoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOUAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBATBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BHICTPAaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON NESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUYKa, UHEpIUaIbHAs CUCTEMa OTCUYETA, aOCOTIOTHO TBEPOE TENO,
WJICaNbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nUecKux 3aj1ay;

pacno3HaBaTh (PU3NUYECKUE SBJICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



DNEKTPOAMHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUsA, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyzle, CBs3b MEXAYy IIapaMeTpaMu COCTOSIHMS rasa B H30mpoLeccax,
ANEKTpU3aLus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpAMHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€JIa, KNHETUYECKAas 3HEPTUsl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3ysl (PU3MYECKHE BEIMYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTeNsl; MIpPH ONUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3YEMbIX BEJIMYMUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBSA3BIBAIONIUE JIAHHYIO
(pU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

ONMUCHIBAaTh N3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TOJIE, HANPSHKEHHOCTD IOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAYECHMS] W EIUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOILINE
JaHHYI0 (PM3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMUUHAMU;

aHANIM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SBIEHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXaHUYECKOM DJHEPIUHM, 3aKOH COXPAHEHHUsI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUHU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLMUIBI JEHCTBUS  MaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEpPEHUH, MpU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOT0 OOOpPYIOBaHUs, IMPOBOJIUTH OMNBIT H
(bopMyIUpPOBATH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3ysbTaThl IMOJYYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM U MPOEKTHOU
JESATEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BETUYUHBI U (HOPMYIIHI,
HEOoOXOoJuMbIe JUJIsl €€ pelleHus, NMPOBOJUTH PAcU€Thl M OLIEHHWBATh PEANTbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUH C OMOpOM Ha HM3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue ABICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YYEOHOW W HAay4YHO-MONYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyI0 HH(pOpMaLuio;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIEHUH C MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPaCHpenesiTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIINXCST YMCHUM:

JEMOHCTPUPOBATh HAa TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh U EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICepHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacrio3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aWMMOJCHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPaKCHHE, IMPEIOMIICHHUE,
uHTephepeHnusa, audpaknus W TOJNIpPU3alUs CBETa, JHUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddexT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M HMCKYyCCTBEHHAas
PaO0aKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MArHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TMPOBOAMMOCTH  Pa3IMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHOJB3YsS (U3UYECKUE BEITMYMHBIL:
AIEKTPUUECKUIN 3apsil, CUjia TOKa, JJICEKTPUUECKOE HAMpPSHKEHHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTyIIKA, SHEPTUS DJCKTPUYCCKOTO W MArHUTHOTO IIOJICH, TEPHOJ W YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsi W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, NMPU ONHWCAHWHA TPABUIBHO TPAKTOBATh (PU3MUYECKHM
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OO0O03HAYCHUS W CIUHUIILI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIWYMHY C JAPYTHEMH
BEIIMYMHAMM;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
(bu3MYeCKrue BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTUS U UMITYJLC (POTOHA, IEPUOJI TIOJTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATh 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENILHOTO U MapajieIbHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITeHa mia pororddexra,
3aKOH COXPAHEHHUsI SHEPrYH, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JlopeHna;

CTPOUTh U OIHUCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBAaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy ¥ TUIIOTE3y Y4e€OHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEIUYUH C HCIOJIb30BaHHEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIUI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1A0OPATOPHOIO
000opy10BaHUS;

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO
[EMOYKY paCCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nueckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUs Y4eOHOM W Hay4YHO-TIONMYJISIpHONM MH(OpPMAINH, MTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MalIMH, NPHOOPOB U TEXHUYECKUX
YCTPOICTB, pa3inuyarh yCIOBUsA UX 0€30IaCHOTO HCIOJIb30BaHMS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUA B OKPY’KaroLIeH Cpene;

paboTaTh B TpynIe C BBHIMOJHEHHEM pPAa3JHYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PalMOHAIBHO PpACHpENeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Kontpoabnbsie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
) 8 Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
) TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazjnen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4YecKue U AJIEKTPOMarHUTHBIC 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 C) i 6
FICMCHTET KBAHTOBOH OHTHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97c

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;;?:;;gggﬂlcgk
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE

padoThbI padoThI
pecypchl
®du3nka — Hayka 0 IPUPOJE.
Y PP bu6mmoreka [IOK
1 Hayunble MeTOAbI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIF0IEN
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHOe majieHue. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBr>keHre MaTepraIbHON TOYKH IO 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
8 [Ipunuun oTHOCcUTENbHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHbple CUCTEMBI OTCYETA.
IIepssiit 3akoH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ff0c3be8

9 cyneprno3uiuu cui. Bropoii 3akon bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTeprabHOW TOUKU

10 Tperuii 3akoH HeroToHa 114 bubmumoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3bed
3aKoH BceMUpHOTO TsroreHus. Cuia

11 TSDKECTHU. HeII))Bas[ KOCMUYecKas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna ZgnpOTI/IBJIeI({qu:I pu I[BI/I)Pi(eHI/II/I bubnrorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynarenbHoe U BpalaTeabHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ffO0c41a6
paBHOBECHSI TBEPAOIO TENA
NMitynsc MaTepraIbHON TOYKH,

1 CHCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmnoreka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE BUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast 3HEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 IToreHunanbHas sHEprusi. bubnuorexa [IOK




18

[TorenuuanbHas 3HEPTUS YIPYTO
1e(OPMHUPOBAHHON MPY>KUHBL.
[lorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b pabOThHI
HCIIOTCHIINAJIBHBIX CUJI C USMCHCHHUECM
MeXaHH4YeCKOu OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO KIyTa»

20

21

22

KonTponbHast pabota mo Teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETH4YeCcKol Teopun. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, JKUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUJKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
pa3pexKEHHOT0 ra3ay
29 M3onponeccel B UA€AIBHOM Ira3e U UX bubnnoreka [JOK
rpaduyeckoe MpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHEeprus
TEPMOJNHAMHYECKON CUCTEMBI U
30 criocoObI e€ n3menenusi. KonnuectBo bubnuotexa [JOK
TEIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOI'O HJI€AIBHOTO
rasa
31 Bunae! rennonepenaun bubmmorera [IOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonugecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5c¢36
Teruonepenade. AnuabaTHbIN Mpolece
3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHNE K U301poIeccam https://m.edsoo.ru/ffOcSefc
34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MaIIuHbI https://m.edsoo.ru/ff0c600a

36 Huxin Kapno u ero KIIJ{

37 DKoJOoru4ecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LHOK

yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKID)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u

4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBneHue M KpUCTAIITA3AITHSI.

bubmuorexa [JOK
43 VY nenpHas TENI0Ta MJIaBICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
b K

44 YpaBHEHHE TEIUTOBOTO OaslaHca nomorexa 110

https://m.edsoo.ru/ff0c6820

45 OneKTpu3anus Tei. JNeKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHHKH, TUATIEKTPUKH U

46 MOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUSI buGnnorexa LIOK
yup ’ P https://m.edsoo.ru/ffOc6bec
AJICKTPUYECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN 31€KTPUIECKUHA buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
' . hitps://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ‘ hitps://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konnencato
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopaTtopHast pabota "H3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBATHHOTO

ammapara, CTpyHHOT0 IpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEeKTPOpruOOpPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma ist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 OJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbIil ypok. KoHTpoabpHas
pabota 1o Teme "DnekTpoauHaMuka' /
Bcepoccuiickas mpoBepodHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8c56

60

61

O06o0mmamuil ypox
«InexTponuHamuKay / Beepoccuiickas
mpoBepovHas paboTa

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAI0B. 3aBUCHUMOCTD
COHpOTI/IBJIeHI/ISI METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ffOc88be




DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBoiiCcTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBOIHUKH, UX COOCTBEHHAs U

63 IIpUMeCHas MPOBOAUMOCTb. CBOICTBA | bubnmoreka [JOK
p—n-nepexona. [lonynpoBogHNKOBEIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUYECKHI TOK B paCTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ffOc84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IIPAKTUYECKOE | bubnnorexka [JOK
npuMeHeHune. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
6e30macHOCTH
KonTponbHas pabora no teme

67 «2nekTpocTtaTuka. [locTosiHHBIN 1 bubnuorexa [JOK
3NEKTpUYECKU TOK. TOKHM B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CPeIax»

68 PesepBHblil ypok. O600mmaromui ypok 1 bubmuorexa [IOK
o TeMam 10 kitacca https://m.edsoo.ru/ffOc8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
]
‘:;n Tema ypoka Beero Kourpoububle IIpakTHyeckue i[:;:ennﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielcTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
Bekrop maruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHAYKIIMU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmbIT DpcTena. | bubmmoreka [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yuenue | | bubnmnorexa [JOK
MAarHUTHOTO NOJIS KaTyIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«Hccnenosanue neucTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBMEe MarHUTHOTO ITOJIS Ha

5 JBUKYLIYIOCS 3apsyKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BeKTOpa MarHuTHOM unaykiuu. I1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON




nHaykunu dapaaes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIAH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTS. SIBIEHUE
camonnaykiuu. 31C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

O6006maronuii ypok «MarautHoe
I10JI€C. 3J'I€KTpOMaFHI/ITHa$[ UHIAYKOUSA

KonTponbHas pabota mo Teme
«MarauTtHoe 1oJIe.
SHGKTpOMaFHI/ITHaH I/IHI[}IKIII/IH»

CB00O/1HBIE MEXaHUUECKUE
Kosebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU M MAcChI Ipy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

ANEKTPOMAarHuTHbIE KojeOaHus B
UeaIbHOM K0Jie0aTeTbHOM KOHTYpE.
AHasiorust M1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B UJICATBHOM
KoJIeOaTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaroIux
KosieOaHusX. BbIHy X IeHHbBIE
MeXaHUYECKHE Koebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMarHUTHBIC
Kosae0anus

[lepemennsbiii Tok. CUHYCOMAATBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPIHH.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B IOBCEAHEBHOM
KU3HU




MexaHHYeCKUe BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmmoreka [IOK

21 pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunslie ¥ MPOI0JIbHBIE BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBOMCTBa U ckopocTh. [lIkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burtue cpeacts
cBA3u. Paguonokanus
)5 KonTponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueyHslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubamorexa LOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHH B TUIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHyTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [JOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «M3mepenne bubnmnoreka [JOK
IoKa3aTeis MPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4ueHue JTuH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanne cCBOMCTB
M300paXeHUI B TMH3AX)
Hucnepcus ceera. CIoXHBIA COCTaB
0 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKH. [TocTynarsl bubmuorexa [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEeHH B COKpaIlleHNe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi ¥ UMIYJIbC PEASITUBUCTCKOMN
38 yacTullbl. CBSI3b MacChl C SHEPTUEN U bubmorexa HOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Konrponsnas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIENIMATIBHON Teopun

OTHOCUTCIIBHOCTH)

https://m.edsoo.ru/ffOcf6£0




®otonsl. Dopmyina I[lnanka. Dueprus

bu6nmoreka [IOK

40
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAaHNE BuG 10K
OTEKa
41 dhoTtoaddekra. OnbiTh A. T HOIHOT
https://m.edsoo.ru/ffOcffc4
CroneToBa
3akoHbI poTodddekTa. YpaBHEHUE
o (? o P bubnunoreka LIOK
42 OuiHmTeiHa s Gotodrddekra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» ¢portodaddekxra
JlaBnenne cBera. Onbitel I1. H.
N bubnuoreka [IOK
43 JlebeneBa. XuMuueckoe ACHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
Texunuyeckue ycTpoiicTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
(dboTosneMeHT, GOTOIATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubnuoreka [{OK
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna o paccesHuro o-4actu bubmorexa HHOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 Ilocrynater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
48 IIPH TIEPEXO0JIC aTOMa C OJTHOT'O YPOBHSA bubmorexa HOK
P pexod . g yp https://m.edsoo.ru/ff0dOafa
SHEpruu Ha apyroil. Buasl cnekTpoB
BonHoBbIe cBoiicTBa YacTHIl. BoTHEBI
. bubmuorexa [{OK
49 ne bpoitna. KopryckynsipHo-

BOJIHOBOM Jyanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYKIACHHOC U3TY4YCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpesnenenuto cocrasa

PaaOaKTUBHOI'O U3TTYYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaINOaKTUBHOCTH Ha KUBbIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTETUKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
perucTpanmu JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yH1aMeHTaabHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3MUeCKOi KapTUHBI MHPaY

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Buj
3BE31HOrO Heba. Co3Be3aus, ApKHe
3BE3 MBI, INIAHETHI, UX BUAUMOE
JABMOKXCHUC. CoaHeyHast cucTeMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sneprun ConHua u 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOM
nociieoBaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U
sBostoniu CoJHIa U 3BE3]

Mnineunsiii [lyTe — Hama ['anakTuka.
ITonoxenue u apmxenne ConHIa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJTaKTHK

Bcenennas. Pa3z0Oeranue rajakTuK.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTMYECKOU, COUUAIBHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YeJIoBeKa

O6o6maromuii ypok. Pois u Mmecto

($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Ponb




(buznvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UUYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecro
(hbU3UYECKO KapTUHBI MHPa B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAYYHBIX MIPEACTABICHUN O MPUPOIE

66 PesepBHbIil ypok. MaruutHoe noiie. |
DneKTpoMaroHuTHast UHIYKIUs
PesepBubiil ypok. Ontuka. OCHOBBI

67 CHeIUaIbHON TEOpUU 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBast pusuka.

68 SHCI\ECHTBI};IZTPOHOMI/H/I u ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 63
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpPUMEpax poJib M MecTo (u3MKu B
(hopMHUPOBaHHHM COBPEMEHHON HAy4YyHON KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKa, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apAl — IpU PEUICHUH

¢busnveckux 3amaq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KUHETUUYECKOW Teopuu
CTPOCHMsI BELeCTBA U  JJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE IaJeHHe
T€Jl, JABWKEHHE IO OKPYXXHOCTHU, HMHEpLHs, B3aUMOJCIHCTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpH  HarpeBaHUU
(oxJlaXx/1IeHnHn), TeMJIOBOE paBHOBECHE, HCIApEHHEe, KOHJIEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLeccax;

QJICKTpU3anus TCJl, B3aHMO/ICHICTBHE 3apgaa0B

OnuchiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3ysd (uznueckue
BEJINYUHBL: KOOPAHMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJbC Tella, KHHETUYECKas DHEPIus,
MOTEHIMaJbHasl DSHEpPrus, MeXaHudeckas pabora, MeXaHHYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
WCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M €JAMHUIIbI, HaXOAWUTH
(hopMyIIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCINM4YMHaMu

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBAa TE€lI U TEIIOBBIE




10.6

10.7

10.8

SIBIICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssI KHHETUYCCKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, paborta rasa,
KOd(pPUIIMEHT TONIe3HOTO JEWCTBHUS TEIJIOBOTO MABUTATEINS;, TpU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIUUNHY C IPYTUMH

BCIIMYHUHaAM

OmnuceiBaTh M3Y4YEHHBIE AJIEKTPUUYECKHE CBOMCTBA BELIECTBA MU
JJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HUCMONB3yd  (PU3UUECKUE
BEJIMYMHBI: JJIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOEe  IIOJe,
HanpsHKEHHOCTh  TMOJIs, IOTEHLUAN, pPa3sHOCTh MOTEHIMAJIOB; IpU
OINMCaHUU NPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIB3YEMbIX
BEIMYMH, WX OOO3HAYCHUS U EJWHUIBL, YKa3blBaTh (HOPMYIIBL,
CBSI3BIBAIOIME  JIAaHHYIO  (U3WYECKYI0 BEIMYMHY C  JAPYTUMH

BCINYNHaMUN

aHaM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SIBJICHHS, HCHOJb3Ys
¢u3nyeckue 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW SHEprud,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLHNII CYNEPIO3ULUN CUJI, IPUHLUII
paBHOIIpaBUs  HHEPLUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUsS BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETHYECKOM SHEPruu TEIUIOBOIO IBMKEHUS MOJIEKYJ C
aOCOJIIOTHOW TeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsiaa, 3akoH Kynona; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIpAKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIC TPHUHIUIBI JCHUCTBUA MalluH, TPUOOPOB U

TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh YCJIOBUS HMX 0€30IacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU

10.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOIIECCOB C MCMOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN; MpU
sToM QopMyIupoBaTh MpodieMy (3aady) U TUNOTE3Y Y4eOHOTro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBObI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUIA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMAIbHBIA CIOCOO H3MEpeHus M




HCIIOJIB30BaTh N3BCCTHBHIC MECTO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHMPOBATh
YCTAHOBKY, (PUKCHpPOBATh pE3yNbTaTbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MUecKUX BEIUYHMH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3yibTaTaM UCCICA0BAHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  TpyJa TP MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM JEATEIIBHOCTH C HCIOJIb30BAHHEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢u3nyeckrue BEIMYUHBI B (HOPMYIIBI, HEOOXOTUMBIC ISl €€ pPeIICHHS,
IIpOBOAUTD paCLIéTI)I M OOCHHUBATH PCAJIBbHOCTD MOJJYUCHHOTO 3HAUYCHUSA

(bu3nYecKOil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUSA

Hcnonp3oBaTe MNpU  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-NOMYJISIPHOMN
uHpOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKH

AHAJIIU3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTHyecKue 3HAHUS MO (PU3MKE B MOBCETHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Oprmanmeﬁ cpeae

PaGoTtate B rpymnme ¢ BBIINOJIHEHUEM PA3JIMYHBIX COLIMATIBHBIX pOJIEH,
IUIAaHUPOBaTh  paboOTy  TPYMNIbI, PAUOHAIBHO  paACHpPENesATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsX, aJleKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUUYECKON JeATeIbHOCTH
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUPa

Y4YuTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (U3UYECKUX MOJIEIICH:
TOUEYHBIN AIEKTPUUYECKUI 3apsij, AepHas MOJENb aToMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO Siipa MPH peIIeHNH (pU3nIecKux 3a1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMHUKM WM  KBAaHTOBOH  (hu3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICIICTBHE  MarHuTOB,
9JIEKTPOMArHUTHAsE WHAYKUUS, [EHCTBUE MAarHUTHOTO TIOJIA Ha
NPOBOJAHUK C TOKOM MW JBWDKYIIMHCS 3apsil, AJIEKTPOMAarHUTHBIC
KoJIeOaHWsT W BOJIHBI, HPSIMOJHMHEHHOE pPAaCHpOCTpPAaHCHUE CBETA,
OTpaXEHHE,  TNpeloMiIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIPU3ALMsl CBETA, JMCIEPCUs CBETA, (DOTORIEKTPHUYECKUH APPEeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaaOaKTUBHOCTDH

OnuceiBaTh  W3yYEHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUYECKYIO MPOBOAUMOCTD Pa3INYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HUCHOIB3Ys
¢usnyeckue BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJC, pabora Toka, MHAYKIUS MarHUTHOTO
nosid, cuna Awmmnepa, cuwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
9HEPrusl NIEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KoseOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX KoJe0aHuH, boxycHoe
paccTosiHUE W ONTHUYECKAas CWJIAa JIMH3bI, NPU ONHCAHUU IPABHIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, HX
0003HaYeHMUsI U E€OUHMIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JaHHYTO (1)I/ISI/I'-IGCKYIO BCJIIMYHHY C APYTUMH BECIMYNHAMU




11.5

11.6

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIB3YyA
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaga, OSHEpPrusa CBsA3HM AaTOMHBIX SAACP, IIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/131/1%01@1171 CMBICJI UCIIOJIB3YCMBIX BCIIMYHMH,
nxX 0003HAYCHUS H CAWHUIBI; YKa3bIBaTb q)OpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIIMYUHY C APYTHMMHU BCIIMYMHAMMH, BBIYUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEOBATEIBHOTO M TAapajuIeIbHOIO COEJIMHECHUS MPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHa  JUIs
dotorddekra, 3aKOH COXpPAHCHHS DHEPTrUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPAaHEHHUsT  MacCOBOI'O  YHCJA, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3dyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(TpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArduTHOI'O II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJiOM, TOHKOW JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI IO HCCIEA0BaHUI0 (PU3UUECKUX SBICHHUNA U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPpH
sToM (opmynupoBaTh TMpobieMy (3amady) U THUIOTE3Y YYEOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O6OPYI[OB8.HI/I${, MMPpOBOAUTDH OIIBIT U (l)OpMy.TII/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYHICCTBJ'ISITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYHPOBaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICI0OBaHUA

CobmonaTe mpaBuia Oe30MacHOrO Tpyna HpH  [POBEIECHUU




WCCIEOBAaHUN B paMKax YydeOHOTO DJKCIEpUMEHTa, Y4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTEINIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCTOJB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HAa OCHOBE aHaIM3a
YCIOBHS  3ala4d  BBIOMpAaTh  (PHU3MUECKYH) MOJETb, BBIACIATH
(dusnueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIbHOCTH MOJyUYEHHOTO 3HAUCHHS

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTMUECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpOl Ha M3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIsI TIOHWCKA, CTPYKTYPHPOBaHUS,
WHTEPIPETAllMA M TPEICTABICHHUA YYEOHOM W HaydHO-IOIYJISIPHOH
uHpOpMalUY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATh M0JyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAaIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6€30MacHOCTH pu 00palleHnH ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEECHHUS B OKpY KaloIlel cpeae

PaGorarps B rpymnme ¢ BBIIOJIHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUpOBaTh ~ pa0OTy  TIpyHmbl,  palMOHAIBHO  PacHpedessTh
00513aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJCcKBaTHO OLEHMBATH BKJIAJ KaXKIOTO W3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHW A

®usuka — Hayka o npupoae. Hayunbie
. METO/1bl IO3HAHUS OKpy>karouiero mupa. Poib
JKCIIEpUMEHTA M TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H

1 npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpuUH. ['paHULIBI TPUMEHUMOCTH

. (buzmuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUs. Ponb u Mecto ¢usuku B

(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU

KApTUHBI Mupa, B MPaKTUYECKOU

NESITENbHOCTH JIIOEN

2 MEXAHHUKA

#HPari#KUTHEMATUKA

Mexaunueckoe asrxenne. OTHOCUTEILHOCTD
2.1.1 MexXaHnueckoro nBmxkeHnsa. Crucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) HM  YCKOpPEHHE
)1 2.1.2 MaTepUaAJIbHOW TOYKH, UX MPOEKLHMH HA OCHU
. CUCTEMBI KOOpJUHAT. Cnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
213 3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHUS, nyTH u nepeMereHs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

2.1.6

CBobOoaHoe majgeHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon u 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texunuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECTIHBIE U PEMEHHBIE
rnepeauu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
Hy10. M3ydyeHre NBUKEHUS IapuKa B BA3KOM
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJIbHO

H#Part# IMHAMUKA

2.2.1

[TpunImMn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HproroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoi1 3akoH HberoroHa nmns MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenunsa. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tperns. Cuna conmpoTUBIICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

2238

229

HOCTYHaTeJIBHOC W BpalaTCJIbHOC ABHUKCHUC

abCoJIIOTHO TBEPJOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpPALICHUS.
[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

TexHuueckue  ycTpoHCTBa:  HOJIIMITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padoTel. U3yueHue nBUKEHUS
Opycka IO HaKJIOHHOM IUIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpPyKHHE M PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jjaedopmammm.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalliCHUSA

2.3

##H#Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMmnynec MaTepHanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbIX TOYeK. Mmmynbc cuiibl u
M3MEHEHHE UMITYyJIbCca Tefa
530 3akoH coxpaHeHus umnyinsca B HCO.
o PeakTuBHOE nBMKEHNE
233 Pabora cuibl
234 MOo1HOCTh CHIIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KHHETUYECKON PHEPTUU
[lorenumanenas osHeprus. IloreHumanbHas
236 SHeprus yIpyro ne(popMUPOBAHHOM
o npyxkuHsl. IloTeHunanbHas dHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIU
[loTeHunanpHble ¥ HENOTEHLHAJIbHBIE CHUIIBI.
537 CBs3b pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHUYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
539 TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
53,10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#HHPar###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOICTB

BCIIIECTBA HA OCHOBE ATUX MOJEIICH

Macca wMonekysn. KonudecTBo BemiecTsa.
[Toctrosinnas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON
TEOPHUH UJICAIIBHOIO ra3a

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM DHEPIUU TEIUIOBOTO JBHKCHHUS
yactul rasa. [llkana remneparyp Kenbuna
VYpaBuenne Knanelipona — Menzaeneesa.

3akon JlaapTOHA

I'azoBbie 3akoHBI. M30mpo1IECCHl B UAEaTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, H300apa

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIacCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXK/y ITapaMeTpaMH COCTOSHUS

Pa3pEeKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMMKNA

TepmoanHamuueckass cucrema. BHyTpeHHsA
SHEPTHUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

cIocoObI €€ H3MEHEHNS

KonunuectBo TeminoTel U pabora. BHyTpeHHss

OHCPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Buasl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Iy4yeHue. TermnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas MHTEpIIpETAIUSL

paboThI Ta3a

TernoBbie MarmHbl. [IpUHIUIBL  ACHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBaHus SHEPTHH
B TEIIOBbIX MammHax. Koaddumnuent
nonesnoro  geictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBble JBUTATEIH. OKOJIOTHYECKHE

pOOJIEMBI TETJIO3HEPTETUKH

3.2.7

Texauueckue YCTpOWCTBA: JBUTaTElIb
BHYTPEHHETO cropanus, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaeabHOI

TEIIOEMKOCTH

33

###Par#H## AT PEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

INEPEXO/IbI




4.1

3.3.1

332

[TapooOpa3oBanue n koHaeHcaws. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.33

3.34

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJlJIbL.

CoBpeMeHHbIE MaTepHalIbl

IInaBnenue wu KpUucCTallIn3alnus. VY nennHas

TerutoTa tiasieHus. CyOnmumarus

335

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYEeHUS COBPEMEHHBIX MAaT€pHAJIOB, B TOM

YU CJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTHHN

3.3.7

4.1.1

[IpakTueckue paboTHI. N3mepenune

BJIA’KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i## O JIEKTPOCTATUKA

OnexTpu3anys Ten. JNEeKTpUdYecKui 3apsin. IBa

BUAA SJICKTPUYCCKUX 3apsa 0B

HpOBOI[HI/IKI/I, AUSJICKTPUKHN u

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiictue 3apsnoB. 3akoH Kynona

Onektpuueckoe  mnone.  HanpsxkéHHocTh
AJIEKTPHUUECKOTO HOJISL. [Tpunnun
cynepno3uiuu.  JIMHUM ~ HanpsKEHHOCTH

QJICKTPHUYICCKOTO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorennuan. PasHOCTE MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKKU B IMOCTOSAHHOM




4.2

QJICKTPUICCKOM II0JIC. HHBHGKTpH‘{eCKaSI

IIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh IIOCKOI'O  KOHJIEHCAaTopa.
OHeprus 3apsKEHHOr0 KOHAEHcaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
419 ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKHUU TOK. TOKU B

PA3JIMYHBIX CPEJJIAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTounuku Toka. Cua
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma aiig yyacTka uenu
423 DNEKTPUUECKOE COMPOTUBJICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [TocnenosarensHoOe, napasuieIbHOE,
o CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — JJC) u
427 BHYTpPEHHEE CONMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma [isi  TONHOM  (3aMKHYTOW)
aneKTpudeckoit renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TEeMITepaTyphI.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoOMCTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[MonynpoBoanuku. CoOCTBeHHas! M IPUMECHAs
IIPOBOAMMOCTB IOJIYNPOBOAHUKOB. CBOMCTBa

p-n nepexopa. [TomynpoBoAHUKOBBEIE TPUOOPHI

4.2.11

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DIEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Mounnus. [1nazma

Texnuyeckue  yCTpoMCTBa: ammnepMerp,
BOJITMETP,  pEOCTaT, HCTOYHUKH  TOKa,
ANEKTpOHarpeBaTelbHbIC npuOopHI,
3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIH JTIO]I,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUoA, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtusienus. HaOmronenue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia IJIEMEHTA
4

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

SJIEKTPOAMHAMUKA

#H#Par#MAT'HUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MH/YKIA

4.3.1

IlocrostHEBIE MarHuThbl. B3amMopeiicTBue

IIOCTOSIHHBIX MAarHuToB

4.3

4.3.2

MarnutHoe 1mosne. Bexkrtop MarHuTHOU
nHAyKOud.  [lpuHnoum — cyneprosuium.
JIuaun marHuTHOM uHAYKuMHM. Kapruna

JUHUMA  MAarHuTHOM  MHAYKUHUH  MOJIA




IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIe NPOBOAHUKA C TOKOM.
Kaptuna 1mHUN 1O AJMHHOTO INPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBLICBOI'O

433 MIPOBOJIHMKA, KAaTYIIKHM C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOJAHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOZyJIb U HallPaBJICHUE
Cuna JlopeHiia, e€ MOIyJib U HallpaBJICHUE.
JIBr>kKeHue  3apspDKEHHOM — 4acTULbl B
433 OJIHOPOJHOM MarHuTHOM Tone. Pabota
cuibl JIopeHna
4.3.6 SIBiIeHME DNEKTPOMAarHUTHOM UHAYKIUH
4.3.7 [ToTok BeKTOpa MarHUTHON UHAYKIIUU
OJ1C unayKIMHU. 3aKOH 3J€KTPOMArHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKUUU B IPOBOJHHUKE, JABUXKYILIEMCA
439 MOCTYMAaTeJIbHO B OJHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTuBHOCTD. SIBIEHNE CAaMOMHIYKIIMH.
4.3.11 OJ1C camouHIyKIIMK
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTrueckue paboThI. N3yuenue
4315 MarHMTHOTO TIOJIsI KAaTyIIKd C TOKOM.

HccnegoBanne J€MCTBHS  MOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccrenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

#HH#HParHH#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenprast cucrema. CBoOOmHBIE
kojieOanus. [apmoHMueckue KoseOaHwus.
Ilepwon, wacrtora, ammumtyaa u (dasa

KoJIeOaHui

[IpyxuHHBI MasTHUK. MaTemMaTuuecKui

MasATHHUK

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunematnueckoe 51 JTAHAMUYECKOE

OITMCaHKe K0JIe0aTEILHOrO JABUKCHUA

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHHUSX. Css3b
aMILIUTY 1Bl KoJIeOanuit UCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMu KoJjieOaHu# eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AIEKTPOMArHUTHBIC KOJIEOAHUS B
UIealbHOM  KoJjeOaTelbHOM  KOHTYpE.
AHalorus MEKIy MEXaHHYECKUMU |
ANMEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXPAaHCHUA DHCPTUH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYpC

BoiHyX/1eHHBIE MeXaHUYeCKHe KojeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BreinyxneHHbIe AJIEKTPOMarHuTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMIAIBbHBIN

IIEPEMEHHBIN TOK.

MoniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYJHOE U JEHUCTBYIOLIEE 3HAUEHUE

CHUJIBI TOKA W HAITPSAXKCHUA




5.1.10

5.1.11

5.1.12

Tpauchopmarop. [TpousBoacTso, mepenada
U NOTpeOieHne 3JIEKTPUUYECKONH SHEPTHUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIruu. Kynbtypa
HCII0JIb30BAHHUS AJIEKTPOIHEPTUH B

HOBCCHHCBHOfI KHN3HU

Texaudeckue ycTporcTBa: cercMorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3JeKTponepenayd

[Ipaktrueckue pabotel. lccnemoBanue
3aBUCMMOCTH TE€pUOa MaJbIX KOJICOaHU
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJIEeI0BATENIbHO COEeIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U PE3UCTopa

5.2

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSI
pactpoctpanenus. I[lepuon.  CkopocTb
pactpocTpaHeHHss W JUIMHA  BOJIHBIL.

[Tonepeunble U MPOJOJIBLHBIE BOJHBI

522

523

###Par#t# Nnrepdepenuus u nudpaxuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. TemOp 3Byka

5.2.4

5.2.5

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JYyYEHUS  DJIEKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

CBoiicTBa  3JIGKTPOMarHUTHBIX  BOJIH:
OTpaXkeHHe, NPEIOMIICHUE, MOJIPU3aNN,
mudpakuus, uHTepdepenuus. CKOpocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >I€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUUNBl PaTUOCBSI3U M TEIICBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH Cpeibl

5.2.8

TexHu4eckue yCTpPOWCTBA: My3bIKaJIbHBIC
MHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEJIULMHE,
pamap,  paguMONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##H#PariH##OII TUKA

5.3.1

532

[IpsAMonMHETHOE PacIpOCTPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHUS
cBeta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKajie

5.33

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN oKa3areib

MIPEIOMIICHUS

534

[omuoe BHYTpPEHHEE OTpPayKEHUE.
[IpenenpHblif yron MOJIHOIO BHYTPEHHETO

OTpaKEHUS

5.35

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. LlBet

Cobuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BL.
[TocTpoenne nzob6paxkeHnit B COOMparOnx
U pacceMBalIIMX JuH3aX. Popmyna
TOHKOM JHWH3EL. YBeIWUeHHE, J1aBacMoe

JINH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKOU

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOICHUS
MaKCHUMYyMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(ba.SHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue HaGJ’IIO,I[CHI/ISI T'JIaBHBIX

5.3.9 MaKCUMYyMOB npu aJeHun
MOHOXPOMaTHYECKOI O cBeTa Ha
TU(PPAaKIUOHHYIO PEIETKY
5.3.10 [Monsipuzanus ceera
TexHudeckue yCTpOWCTBA: OYKM, JIyIia,
¢doroannapar, NPOEKUUOHHBIM ammapar,
5.3.11 MHKPOCKOIL, TEJIECKOT, BOJIOKOHHAs
OITHKA, IUppaKIuOHHAS peeéTka,
MOJIIPOU T
[IpakTuueckue  pabOTHI. N3smepenue
5310 nokasarens npeiomieHus. MccnenoBanue

CBOHCTB  HW300pakCHHMH B  JIMH3aX.

Hab6monenue nucnepcuu ceeta

7.1

3JIEMEHTAI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubpl PUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynarsl TEOPUHU
OTHOCHUTEJIBHOCTH: VHBApHUAHTHOCTh
MOZYJII CKOPOCTM CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITEHHA

6.2

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHBI

6.3

DHeprusi ¥ UMITYJILC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C JHEprued W UMIYIHCOM
CBOOOJTHOM YacTHIIBl. ODHEPTUs TIOKOA

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®ortonbl. Popmyina I1nanka cBsA3u sHEPrun
¢boTOoHAa C ero 4actoTo. OHeprus u

UMIyJbC HoToHA




OtkpseiTue U uccienoanne Gporodddexra.

OIEBITEI AT. CroxeToBa. 3aKOHEI

dotorddexra

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TpaHMIIA

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIebenena

7.1.5

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (HOTORNIEMEHT,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOJaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopra o uccienoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

[Tocrynater bopa. N3nyuenue u
HOIIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DSHEPIHMHM Ha
npyroi. Buasl cnektpoB. CnekTp ypoBHEH

OHEPIrur aroMa BOAOpOaa

BomnoBrie cBoicTtBa yactul. BomHBI e
Bpoiiis. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Judpakuus dIEeKTpOHOB Ha

KpHUCTaax

7.2.4

CroHTanHOE U BBIHYKACHHOC M3JIYUYCHHUC.

VYcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue ycTpoOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE APO

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  pPAAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHA U HEUTpOHA.
Hyknonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsn sipa. MaccoBoe 4mciio

sapa. M3oTonsl

Anbda-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3ITy4eHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKIOHOB B  sJIpe.
Snepuble cunbl. Jlepekt Maccsl spa
Snepuble peakuuu. JleneHWe W CHHTE3
sanep

S nepHbiit peakTop. TepMmosiiepHbIi
cunte3. [lpoOnembl U  MEPCHEKTUBBI
SIEPHOM  DHEPIreTUKHU. OKOJIOTMYECKHE

ACIEKTHI SIAEPHOU DHEPIeTUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHbBIE

B3aUMOIEHCTBUSA

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, snepHBI peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. HccnenoBanue

TPEKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUIUMOC JIBUKCHUC

8.2

ComHeyHas cucreMa. llnaHeTsl 3eMHOU




TpYHIIBI. IInaneThI-TUTaHThI u ux
CIIYTHHUKH, KapJHWKOBBIC ILIIAHCTHI. Marigble

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIa U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPaKTCPUCTUKH:
Macca, CBETUMOCTb, PAIHNyC, TEMIIEpaTypa,
HX B3aHMOCBSI3b. Jmarpamma
«CHEKTPATBHBI  KJIACC — CBETHMOCTHY.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHUMOCTH «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

#H##Par###BHyTpeHHEEe cTpoeHHe  3BE3I.
CoBpemeHHbBIE IIPEJCTaBIICHUS 0
npoucxoxxaeHnn u somouuu ConHua u

3B€3]1. DTAIbI )KU3HU 3BE3]T

Mneunsiid  Ilyte — Hama Ianakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpezneneHue 3BE3J, Tra3a U IBUIN.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas u  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakThkn U

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

Bcenennas.  Pacmupenue  BceeneHHoM.
3akoHn Xab6na. Paszberanue rajakTuk.
Bospact u pamuyc BcenenHou, Teopus
bonpmoro B3peiBa. Mogens «ropsdei
Bcenennon». PennkroBoe usinydeHue

MacmtabHast ~ cTpyktypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOieMbl

ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non
penaknueii [TapdentreBoit H.A. AkumonepHoe o61miecTBo «3maTenscTBo
«IIpocsemenue»

» ®usuka. 11 knacc. Mskumes I'.4., byxosues b.b., Hapyrua B.M.; oz
penakmueit [lapdenTreBoii H.A. AxkuimonepHoe o6mectBo «M3maTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

Hudpossie pecypcsl LIOK

Poccuiickas snektponHas mkoiia https://resh.edu.ru/
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