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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YypOBHSI Ha YPOBHE CpeAHEro oOIlero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepalbHON paldoueil MmporpaMMbl BOCIHUTAHHS H
KOHIIEMINK TpernofaBaHus ydeOHoro mpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
oOyuyeHus, a TaKKE YYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa30oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pusmke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e colepkaHue yuyeOHoro npeamera «Pusnka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBJICHWM, H3y4aeMbIX XHUMHCH, OHOJOTHEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOWMCTBAMHU M APYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU YUYE€OHBIX UCCIEAOBaHUM.

B ocHOBy kypca ¢(usuku i YpOBHS CpPEIHEro oOIero oOpa3zoBaHUs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3Mku
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
ToJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeAnosiaraéT HCHOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuzyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
CONep KaHMsI, TIOCBAIMIEHHBIX OKOJOTHYECKHM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKA W TEXHOJOTHH, a TakXke OOCYKICHUS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUS (PU3NUECKON TEOPUHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
INPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIAX
OPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CHCTeMHO-ICATENHPHOCTHBIN TOX0 B Kypce (U3UKU PeaM3yeTCs MPEekKIC
BCETO 3a CUET OpraHU3alUH IKCIIEPUMEHTATBHOU JCSITCIBHOCTH O0YyUYarOIIUXCH.
Jns  6a3oBoro ypoBHsS Kypca (U3MKU — OSTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKuX paboT. BeifeneHne B yKa3aHHOM IepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecca HCXOsd U3 OCOOCHHOCTEW TUIaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm sToM obOecrmeumBaeTcs  OBJIAJACHHUE
OOyYarOIMMHUCS YMEHHUSAMH TIPOBOJUThL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM U1 pacuE€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlaydl C SIBHO
3aJIaHHON (DU3UICCKON MOJIEITBIO, TIO3BOJISIOIINE IPUMEHATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fiena Kypca, TaK M WHTETpHUPYS 3HAHUS W3
pa3HbIX pa3nemnoB. /[ KaueCTBEHHBIX 3a/1a4 MIPHOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBsSICHEHHE TPOTEKaHUs (U3MUECKUX SIBICHUW M TMPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (HU3UYECKOW MOACNU IS CUTyallMH MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBIi ypOBEHb Kypca



(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOr0 KaOuHeTa (U3HKM WIK B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OXoaMMoe J1TabopaTopHOe OOOpYAOBAaHWE MJIS BBITIOJHCHHUS YKA3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpanioHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3UKE KIIOUEBBIX JIEMOHCTpAlUil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX THPAKTUYECKUX padboT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LEJIIMHU U3y4EHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/IE MO3HaHUS B (HOPMHUPOBAHHUE
HCCJIEIOBATENFCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAy4YHOTO MHPOBO33PEHHS KaK pe3yibTara HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
buznYeCKnX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHUsI:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY u
AJIEMEHTHI acTPO(PHU3UKH;

e (dopMupoBaHWE YMEHHMH TIPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsSICHEHHS (PHU3WYECKUX SBJICHUH B TIPUPOAC H JUIS TIPUHATHS
MMPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3jIMYHbIX 3ajad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 3a/1a4H;



e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu HHpopmammu,
OTIpEeJICICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IpOBENCHUs J1a0OPAaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWBHIYAIbHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBmkeHue. [IBUkeHHE  MATEpUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIICHHOrO TOJ YIjoM K TOPU30HTY M
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKAY NYTSIMHU, MPONUACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsbkectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHUYECKOW DHEPruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBIKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYIIAPHOTO
B3aMMO/ICHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuecTBo TemnoTsl U padota. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HIEANBbHOrO0  rasa. Buael  teruonepenavu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3IydeHHUE. Y IeJIbHAs TEIUIOEMKOCTD BELIECTBA.
KosuecTBo TEIUIOTHI PH TEIUIONEepesaye.

[lonsitue 00 ammabatHoM tpouecce. IlepBblii 3aKOH TEPMOJIWHAMHUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanuss HHEPrHUM B TEIUIOBBIX MamuHax. KoadduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JeHcTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOMN XOJIOJUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

W3meHeHue BHYTpEeHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaayue.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBanust v IIaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa BIEKTPUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  [IpuHuumn



CYyNEPHO3ULUN ANEKTPUUECKUX Mojel. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBHUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, IapaIENIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi uenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTPONUCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpoTKoe 3ambIKaHHe
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPIKATENBbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, IKCIIEPUMEHT, MOJISTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHMEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIy4YEHUs] COBPEMEHHBIX MAaTepualoB, B TOM YHCIE€ HAaHOMAaTEpUaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHUTHL.  B3amMmonelcTBUe  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIMH T0JIS IOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BUKEHUE 3apsKEHHOW YaCTHULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy K I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUNHble 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE MONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, Tudpakius, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETAa. AOCOIOTHBINA MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

['panuiel TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctymnaTs
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILCHHE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NIpPHUMEHEHHUE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3oTorsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. [IpobGiemMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW IOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEILHOCTH. BHYTpEHHEE CTpOCHUE



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpoOHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKHUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U MX IMPOEKUMUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesICHHE TUIONIAIU TIIOCKUX (GUTYp U 00bEMa TEll.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «DPu3nKay AOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COMAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Kon [IpoBepsieMble TpeboBaHMst kK [MeTanpeaMeTHbIE pe3yabTaThl (B COOTBETCTBUH C
MeTanpeIMETHBIM P1I)

[IPOBEPSEMOTO
pe3yJbTaTaM OCBOCHMS

TpeOoBaHUS . .

OCHOBHOM 00pazoBaTeIbHOM
[IPOrpaMMbl CpeIHEro 00IIEro
00pa3oBaHUs

1 [loznaBatenbHbIe Y'Y /]

11 bazoBrie jornueckue
neificTBuA

11.1 'YcTraHaBiIuBaTh
CYyILIECTBEHHBIN NMPU3HAK WU
OCHOBaHUS ISl CPDAaBHEHUS,

Kiaccuuranuu u 0000IICHUS

1.1.2 BEBISBIIATE 3aKOHOMCPHOCTU U |BBIABJIATHL 3aKOHOMCPHOCTU U IPOTUBOPCHUUS B
[IPOTUBOPCUUA B [pacCMaTpruBaACMbIX (I)I/ISH‘ICCKI/IX SABJICHUAX
ACCMATPUBACMBIX SAABJICHUAX

1.1.3... CamMoCTOsATENEHO CaMOCTOSITENIbHO (POPMYIIUPOBAThH U aKTyaJIU3UPOBAThH
(dbopmynupoBaTh U npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;




AKTyaJIM3UpOBaTh MPOOIEMY,
paccMaTpuBaTh

e BCECTOPOHHE; ONPEACTATh
L[eJI1 JESTEIbHOCTH, 3a/1aBaTh
napaMeTpbl U

KPpUTCPpUN UX NJOCTHUIKCHUA. . ..

ONpPEIENATh LEIH AESTeIbHOCTH, 3a1aBaTh
[apamMeTpbl U KPUTEPUU UX TOCTHIKCHHUS;

pa3palaTeiBaTh IUIAH pELICHUS MPOOIEMBbI C
y4€TOM aHalIM3a UMEIOLUXCSd MaTepUalbHbIX U
HeMaTepualbHBIX PECYPCOB;

BHOCUTh  KOPPEKTUBBl B  JESTEIbHOCTb,
OLICHUBATh  COOTBETCTBHUE  PE3YNIbTATOB  LIEJISAM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPabOTy B

YCIIOBUAX peajibHOr O, BHPTYAJIBHOI'O )41
KOM6I/IHI/Ip0BaHHOFO BBaHMOﬂeﬁCTBHH;
Ppa3BUBATH KpCaTuBHOC MBIIIJICHUC py

[PELLICHUH KU3HEHHBIX MPOOIIEM.

1.2 ba30oBbIe UCCIIEN0BATEIBCKUE
e CTBUSA
1.2.1 BiianeTs HaBbIKaMu yueOHO-  [BJIaJIeTh HABBIKAMH Y4EOHO-UCCIEI0BATEIBCKON 1
MCCIIEI0BATEIBCKON U [IPOCKTHOM JIEeATEILHOCTH B 00J1acTh (PU3UKH,
[IPOEKTHOM J1eATeIbHOCTH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MOVCKY METOJIOB PEIICHHS 33129 (PU3NIECKOTO
HABBIKAMU Pa3peIIeHUs
COJIepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
mpo0aemM
MO3HAHUS
BBISIBJISITh TMPUYMHHO-CIICJCTBEHHBIE CBSI3U U
AKTyallM3UpOBaTh 3aJady, BBIIBUraTh THIOTE3Y €&
pEIlIeHNs, HAaXOAUTh apryMEHTHI JUIsl 10Ka3aTelbCTBA
CBOMX YTBEpXJICHHWH, 3agaBaTh MapaMeTpbl U
KPUTEPUN PEIICHUS;
BJIAJIETh BUJAMH JICSITEIHHOCTH O TOTYYCHHUIO
1.2.2 OBnaneHue BUIaAMH a A A ¥
eATENBHOCTH 10 TonyUeHmio [IOBOTO 3HAHUS, ero WHTEPIIPETAIINH,
HOBOTO 3HAHMS. €T0 MpeoOpa3oBaHHI0O M TPUMEHEHUI0 B PA3INYHBIX]
2
yueOHBIX CHUTYallMsIX, B TOM YHCIIE TPU CO3JIaHUU
WHTEPIIPETALINH,
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;
MpeoOpa3oBaHUIO U
IPUMCHCHHIO B PA3ITHEHBIX BJIaJICTh Hay4HOU TEPMUHOJIOTHEN,
YIEeOHBIX CHUTYAIUsIX, B TOM .
KITFOUEBBIMH TTOHATHUSAMH W METOJaMU (hHU3HUECKOM
qrCIie TIPU CO3TaHUN YUSOHBIX
HAYKH;
1 COITMABHBIX TTPOOIEM YKH,
aHATM3UPOBATh IOJIYYEHHBIE B XOJNIE PEHICHUS]
1.23.... DopMUpOBaHNE HAYYHOTO p yi e P

THIIa MBIIUICHHUS], BIIaJICHUE
Hay4HOU

TCpMHHOHOFHCﬁ, KIIIOUYCBBIMH

3aga4n pE3yabTaTbl, KPHUTHYCCKMU OLCHUBATHL HX
JIOCTOBCPHOCTD, IMPOTrHO3UPOBATH HU3MCHCHHC B

HOBBIX YCJIOBUSIX;




MNOHATUAMU U MCTOJAaMMU. ..

CTaBUTh M  (HOPMYIHPOBATh COOCTBEHHBIE
3ajaud B 00pa3oBaTENbHON JAEATENbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JIaBaTh OLEHKY HOBBIM CHUTYaIlUsIM, OLEHHBATH
[IPUOOPETEHHBIN OIBIT;

yMETh IIEepEeHOCUTh 3HaHHUA 1O (U3MKE B
[IPAKTUYECKYI0 00JIaCTh KU3HEAEATEIbHOCTH;

YMETh HWHTETPUPOBATH 3HAHUS U3 pa3HBIX|
[PEIMETHBIX 00IacTel;

BBIIBUTaTh ~ HOBBIE  WJIEH,
OpPUTMHAJIBHBIE TIOJXO/IbI U PELICHUS;

CTaBUTh IPOOJIEMBI U 3aJaud, JOIYCKAaIOLIHe
QJIbTEPHATUBHBIC PEIICHUS

IpeiaraThb

1.3 PaboTa ¢ nHpopManuei

13.1 BitajieTh HABLIKAMI BJIQ/ICTh HAaBBIKAMHU TMONy4YeHUs WHGOpMaIUy
noMyderHs HHbOPMAIIH H3 (bU3UYECKOTO COJEPKAHUS M3 HCTOYHHUKOB Pa3HBIX
MCTOYHHMKOB Pa3HbIX THIIOB, ~[TMIOB,  CaMOCTOATEIBHO  OCYMIECTBIATH  TOMCK,

QHATM3, CHUCTEMATHU3alMI0 U HUHTEPIPETALUIO
CaMOCTOSITEJIbHO
nH(pOpMallMM  pa3IMYHBIX  BUJOB U (QopMm

OCYIIECTBIISATH MMOUCK, aHATU3,
CHUCTEMaTU3AIUIO U [IPCACTABICHIA,
WHTEPIPETAMIO HHPOPMAIHH
pa3IMYHBIX BUIOB U (hopm
[pEICTABICHUS

13.2 C031aBaTh TEKCTEI B C03/71aBaTh TE€KCThI Q)HSHHGCIfOFO CoJIepKaHus B
pa3TMUHBIX hOpMATAX ¢ paznmuyHbIX  ¢dopmarax C Y4ETOM  Ha3HAYCHMUS]
V4ETOM Ha3HAYCHNsT MH(pOpMallMd U 1IeJIeBOM  ayauTOpuu, BbIOMpas
MHOPMAIINY 1 ONTUMAIBHYIO bopmy MPEICTABICHUS u
[[eIeBOM ayTUTOPUH, BBIOMpas BH3YATH3ALHH.
ONTUMAaIBHYIO (hopmy
MPEACTABICHUS 1
BHU3yaJIM3alluu

133 OlCHHBATS TOCTOBEPHOCTS, OIIEHUBATH JIOCTOBEPHOCTH MH(OPMAINH;
TIETUTUMHOCTh MH(POPMAIIUH,
€€ COOTBETCTBUE
MPaBOBBIM U MOPaJIbHO-
STUYECKUM HOpMam

134, VICTONb30BATE CPEICTRA WCIIONIB30BaTh CPEICTBAa MH(POPMAIUOHHBIX U

MH(OPMaLMOHHBIX U
KOMMYHHKaIIMOHHBIX
TEXHOJIOTHI

B penieHnn
KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U

OpTaHHU3allMOHHBIX 3aJa4 C

KOMMYHUKAI[MOHHBIX ~ TE€XHOJIOTMM B  peIlIEeHUHU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a/ma4 c coOroieHreM
TpeOOBaHUN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepekeHHs,  MPaBOBBIX U
PTUYECKUX HOPM, HOPM nH(OPMALIMOHHOH
0e30macHOCTH;




coOJII0/IeHHEM TPeOOBaHMI
PPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTHU, TUTHCHBI,

pecypcocOepexeHus,
MPAaBOBBIX M ATHYECKUX HOPM,
HOPM HH(OPMAITMOHHOMN

0€30MaCHOCTH ...
2 KommyHukatuBHble Y'Y /]
2.1 OO01eHue
2.1.1 OCylIeCTBIISITh
KOMMYHUKAI[UU BO BCEX OCYIIECTBIISITh OOIICHHE HAa YpPOKax (U3UKU U
cepax Ku3HH; BIAJETh BO BHEYPOUYHOM JEATEIBHOCTH;
Pa3IHIHBIMH pacrio3HaBaTh MPEAIOCHIIKN KOH(DIMKTHBIX
crioco0amMu OOIEeHUS U CUTYalli U CMsIr4aTh KOH(PIUKTHI
B3aMMOJICVCTBHUS
512 Pa3sBEPHYTO H JIOTHUHO pa3BEPHYTO M JIOTMUHO M3JIaraTb CBOIO TOUKY
W3AraTh CBOKO TOUKY 3pemus c[JPCHI C HCIIOMb30BAHHEM S3BIKOBBIX CPEJICTB;
HCIIONE30BAHNEM SI3LIKOBEIX MIOHUMATh M MCHOJb30BaTh IPEUMYIIECTBA
KOMaHJIHOW M MHJIMBUyaIbHOU paboThI;
cpeicts BBHIOMPATh TEMAaTHUKY W METOIbl COBMECTHBIX
neiictBuii ¢ yuéromM  oOLIMX  HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJO0r0 4JIeHA KOJUIEKTUBA;
MPUHUMATh LEIM COBMECTHOW JAESITENbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH AEHCTBUS MO €€
TOCTHKEHUIO: COCTAaBIISITh JaH JIeHCTBHI,
[pactipeieNisiTh PO C Yy4€TOM MHEHHMM yYaCTHUKOB,
00CYX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)10To
yiacTHMKAa KOMaHAbl B OOWIMI pe3yinpTaT 110
pa3paboTaHHBIM KPUTEPUSIM;
MpeasiaraTb HOBbIE MPOEKTHI, OIIEHUBATH UJIEU C
MMO3UIMN HOBMU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;
OCYIIECTBIISATh TO3UTUBHOE CTPATErMUECKOe
[MOBEJICHUE B PA3JIUYHBIX CUTYaLUsIX, IPOSIBIATh
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM
2.1.3 APryMEHTHPOBAaHHO BECTU
TaJIor
3 Perynstusabie VY /|
3.1 CamMoopranusanus




3.1.1

CaMOCTOSITEIILHO
OCYILECTBIATH
MMO3HABATEIIbHYIO
ICATCIIbHOCTD, BBISABIIATH

MpoOJIEMBbI, CTABUTH U
dbopMynTupoBaTh COOCTBEHHBIC
3a7auu B 00pa3oBaTeIbHON
eSITeIbHOCTH U )KU3HEHHBIX
CUTYaIIHUsIX; 1aBaTh OICHKY
HOBBIM CUTYaIUsIM. ...

CaMOCTOSITENILHO OCYIIECTBIIATh
[MO3HABATENIbHYIO JAESITEIbHOCTh B 00JIACTH (PU3UKU U
ACTPOHOMHUHU, BBISIBISATH MPOOJIEMBbI, CTaBUTh M|
(bopMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTaBIISITh IUIAH PELICHHUS
pacu€THBIX M  KayeCTBEHHbIX  3ajay,  IUIaH
BHITIOJTHEHHS] MPAKTUYECKOW paboThl € yuérom|
MMEIOINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
1 [IPEIIOYTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiupsaTh paMKd y4eOHOro TMpeAMeTa Ha
OCHOBE JINYHBIX TPEIIOYTCHHI;

JIeJIaTh OCO3HAHHBIM BEIOOp, apryMEHTHPOBATH
ero, Opatb Ha ceOst OTBETCTBEHHOCTh 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (bopMHpOBaHHUIO u
[POSIBJICHUIO  Apyaullud B obiactu  (pusmkw,
[OCTOSIHHO TOBBIIIATH CBOM 00pa3oOBaTENbHBIN M
KYJIBTYPHBIN YPOBEHb.

3.2 CaMOKOHTPOJIb
aBaTh OILIEHKY HOBBIM CHUTYallMsAM, BHOCHUTH
3.2.1 /laBaTh OLIEHKY HOBBIM A HCHKY yan >
CHTYAIHSIM, BHOCHTH KOPPEKTHUBBI B EeITEIBHOCTD, OLIEHNUBATh
KOPPEKTHUBBI B IEATEIBHOCT, [COOTBETCTBUE PE3YJIbTATOB LEIAM;
OILIEHHUBATh COOTBETCTBHE
€3YJIbTATOB TICIISIM
BIIAJETh HaBBIKAMU [MO3HAaBaTEILHOH
3.2.2 BiageTs HaBBIKAMU

O03HABATEJIbHON pedieKkcuun
KaK OCO3HAHMS COBEPILIAEMBIX

meficTBUIT M MBICIIUTEIBHBIX
[IPOLECCOB, UX PE3YyJIbTATOB U
OCHOBaHMUIA;

MCII0JIb30BaTh IIPUEMBI
pedraexcun 11 OLleHKH
CUTYalluH, BBIOOpa BEPHOTO

PCUICHUA; YMETH OLICHHUBATH
PUCKHU U CBOCBPCMCHHO
[MPUHHUMATh PCIICHHUS 110 UX
CHHMXXCHHIO

pedieKCH KaK OCO3HaHHUSI COBEpIIaeMbIX JIEHCTBUM
I MBICIIMTENBHBIX IIPOLECCOB, MX PE3YyJIbTAaTOB U
OCHOBAHMIA,

MCIIOJIb30BaTh MPUEMBI pedIeKcruu 17 OLEHKY|
CUTYyalliH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OILICHUBaTh PUCKU U CBOEBPEMEHHO|
[IPUHUMATh PELIECHHUS 10 UX CHUKEHUIO;




3.3 DMOLHOHANHBIH HHTEILIEKT, IIPUHUMATh MOTHBBI U apryMEHTHI APYTUX NpH
Npe /o Nararo i QHAJIN3E PE3YJIBTATOB EATEIbHOCTH;
ch)OPMUPOBAHHOCTS: IpUHUMATh ceOsl, TOHUMasi CBOM HEJOCTaTKH U

ITOCTOMHCTBA;
CaMOpETyJIMPOBaHMs,

BKJIIOYAIOICI'O CAMOKOHTPOJIb,

YMCHHE IPHHIMATD AHAJIN3C PE3YJIbTATOB ACATCIBHOCTHU,

OTBETCTBEHHOCTD 3a CBOE
[MOBEJCHHUE, CIIOCOOHOCTE
a71anTUPOBATHCS K

OLINOKH.

YMOLIMOHAIILHBIM U3MEHEHUSIM
U TIPOSIBJISITH THOKOCTD, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALUH,
BKJIIOUYAIOLEN CTPEMIICHUE K
TOCTH>KEHUIO LIETHU U YCIIEXY,
ONTUMM3M, HHULIUATUBHOCTb,
YMEHUE JEHCTBOBATh, UCXOS
13 CBOUX

BO3MOKHOCTEN

IIPUHUMATh MOTUBBI U apryMEHTHI APYIUX IIpH

MpHU3HaBaTh CBOE MpPaBO W MpPaBO JPYrHX HAa

B npornecce qocTHKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, MpeIoIararomun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOILMOHAIILHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOUYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI



K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3NUecKux 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUHM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKCHUE, CBOOOJHOE TMAJICHUE TeJ, JBW)KCHUE IO OKPY>KHOCTH, HWHEPIUS,
B3auUMOJIeHCcTBUE Tel, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHICHCAIMs, IUIABJICHUE, KPHCTAJUIA3alMs, KUICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTPU3ALMA TEJ, B3AUMOJICHCTBUE 3aPSJIOB;

ONKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (U3UUYECKUE BEITUYMHBI:
KOOpJIMHATa, IIyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
MMIYJIC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(GU3NYECKUIT CMBICT MCIOJIb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS W EIUHHUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE AHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEILJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3Yd (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUYECKOTO JBMXKEHUSI MOJIEKYJ, CPEJHEKBapaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, padbora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYMH, HX
o003Ha4YeHUsI W CIUHMIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(pU3HUECKYIO BEIMUUHY C APYTMMHU BEINUNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJI, MOTEHINA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX



BEJIMYMH, MX OOO3HAUEHMS] M EJIMHHUIIbI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (U3UYECKYIO BEJIMYHMHY C APYTUMH BEJIMUYUHAMU,

aHAIM3UPOBaTh (PU3UYECKHUE TMPOILECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOro 3apsna, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO MCIIOJIh30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCJICAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh mpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBaHUSA, IMPOBOIUTH OMBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
ATOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
buKCUpoOBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
BBIOWPATh (PU3UYECKYIO MOJCIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECCKOW BEIIMUNHBI,

penaTh KaueCTBEHHBIC 3a/1a41: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPCUUBYIO
IEMOYKY PACCYXKICHHI ¢ Omopod Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHe ABIICHUS,



UCIONB30BaTh  IMpPU  pPEIIEHUU  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIONMYJISIPHOM MH(pOpMalUK, MOIYYEeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHme C BBIIOJHEHUEM pa3MYHBIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TE€XHOJIOTHM, B IMPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh U €IUHCTBO
($u3znYeCKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS H3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETA, TOUEYHbIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sJipa MpU pEUIeHUU (PU3NYECKUX
3a/1ay;

pacrno3HaBaTh (pU3MUECKHE SIBJICHUS (TIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PMBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MAarHUTHOTO IIOJS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAApU3alMs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaA0aKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
AIIEKTPUYECKUI 3apsjl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPsSKEHHE, JIEKTPUYECKOE



COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
MHIYKIWAST MarHuTHOrO TMoJisg, cuia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTD
KaTyIIKW, SHEPTUsl DJICKTPUUECKOr0O M MAarHUTHOrO TMOJIEH, MEepHOoJ W YacToTa
KojeOannii B KoyseOaTeTbHOM KOHTYpE, 3apsi W CWia ToKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWUU, (OKYCHOE pACCTOSHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHUCAHWM MPAaBUIBLHO TPAKTOBATh (HU3UUYCCKHUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHS W €IUHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAaHHYIO (PU3WYECKYyI0 BEIWYUHY C JAPYTHUMH
BEJINYHMHAMM;

OMKUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
JacTOTa CBETA, SHEPTUs U UMMYJIbC (HOTOHA, MEPHO]T TIOJIypaciaja, SHEPrus CBI3U
aTOMHBIX SiJIep, NpPU ONUCAHUU TMPABWIBHO TPAaKTOBAaTh (HU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME JIAHHYH (DU3UYECKYIO BEIMYMHY C JAPYTHMH BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHaJU3UPOBaTh (U3UUYCCKHUE TPOLIECCHl U SBJICHUS, HUCIOIB3YS (PU3HUCCKHE
3aKOHBI M TPUHLMNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0OBATEIBHOTO U MapaJLICIIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIIUH, 3aKOH NPSIMOJMHEHHOIO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKCHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHEe OiHINTerHa misa dhoTodddekxra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, pu 3TOM pa3inudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, 0O0JacTH)
MIPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MArHUTHOTO TMOJIS TPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOWTh M OIMCHIBATh H300paKCHHE, CO37daBacMOEC IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh DKCIICPUMEHTBI 110 HCCIICIOBAHUI0 (DHU3NYECKUX SBJICHUN M
MPOLIECCOB C HCMOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HU3MEPEHHUI: TMPU STOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OIBIT U
(GbopMyIHpPOBaTh BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH ITOTPEMIHOCTEN U3MEPEHNU;



UCCIIEI0BaTh 3aBUCUMOCTM (PU3MYECKUX BEJIUYMH C HCIIOJIB30BAaHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHUpOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOJroiaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUN B
pamMKax y4eOHOTrO SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJauu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUUYHUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUH C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIOJB30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y NIPEICTABICHUS YYEOHOW U HayYHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX 0€30MacHOTO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieyeHust 6€30MacCHOCTH MpU OOpAILEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOI0
MOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacHpelrensiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bF72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N Kosun4yecTBo 4acos Jara DJIeKTPOHHbIE MeTanpeamMeTHbI
uudgposbie e pe3yJbTaThl
n/ Tema ypoka Bcer Konrpoasubl  Ilpakruyeckm  H3Y4YeHH 6
11 o ¢ paGoTh: ¢ pagoTE: a o0pa3oBaTejibHbIE O0CBOEHHSI
pecypchl pasaena
f;)y:;:)je.—Hziﬁilz bubimoreka [JOK 131
1 https://m.edsoo.ru/ff0c32e
METO/IbI TTO3HAHUS 5
OKPY’KaIoIIero MUpa -
Pose 1 MecTO 1.21,1.2.2,1.3.1,
(hu3uKH B 3.2.2
(dbopmupoBaHUU
COBPEMEHHOM bubnuotexa [HOK
HAYYHOU KapTHHBI 1 https://m.edsoo.ru/ff0c33e
MHpa, B 6
MIPaKTUYECKOU
NEATeIbHOCTH
JIIOJIen
Mexannueckoe 1.2.1,1.2.2,1.3.1,
JIBIDKEHUE. 3.2.2
OTHOCHUTENBLHOCTD 1.1.2,1.2.1.1.2.2,
MEXaHHYECKOTO bubmmorexa LOK 123
1 https://m.edsoo.ru/ff0c350
JIBUOKCHUS. 3
IIepemenienue, a
CKOPOCTb,
YCKOpEHHUe
PaBHOMepHOE 1 bu6nuoreka [IOK 1.2.1,1.2.2,1.3.1,



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

PSIMOJIMHEHHOE https://m.edsoo.ru/ff0c362  3.2.2
JIBHDKCHUE 0
PaBHOyckOpenHoOe bu6nuoreka [IOK 1.2.1,1.2.2,1.3.1,
PSIMOJIMHEHHOE https://m.edsoo.ru/ff0c372  3.2.2
NIBIDKEHUE €
CBoOomHOEe 1.21,1.2.2,1.3.1,
naz[eHIfe. VYckopenue bubamorexa LHOK 3.2.2
https://m.edsoo.ru/ff0c39c

CBOOOIHOTO c
MaJICHUs
KpuBonuneiinoe 1.21,1.2.2,1.3.1,
E:Z:felj{iz bubmmnoreka LIOK 3.2.2

. https://m.edsoo.ru/ff0c3ad
MaTepHUaTLHOM a
TOYKH I10
OKPYKHOCTH
[TpunHIMT 1.21,1.2.2,1.3.1,
OTHOCHTEIBHOCTH 3.2.2
lanunes. bubmuoteka [JOK
WuepuuanbHbie https://m.edsoo.ru/ff0c3be
CHCTEMBI OTCYETA. 8
[TepBblii 3aK0H
Hrrotona
Macca Tena. Cuia. 1.2.1,1.2.2,1.3.1,
[TpuHIHT 3.2.2

CYTIEpPIIO3HUIINH CHIL.
Bropoii 3akoH
Hrrotona g
MaTepUalbHOU
TOYKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be
8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpernii 3aKkoH

bubnuoreka LIOK

121,122,131,

Herorona mis 3.2.2
10 MATEPHATEHEIX https://m.edsoo.ru/ff0c3be 112121122,
8
TOYEK 123
3aKOH BCEMUPHOTO
taroreHus. Cuia bubmuorexa [{OK
11 msokectu. [lepBas https://m.edsoo.ru/ff0c3d0
KOCMHYECKas 0
CKOPOCTH
Cuiia ynpyrocru. bubnuorexa [HOK 1.21,1.2.2,1.3.1,
12 3akon ['yka. Bec https://m.edsoo.ru/ff0c3el  3.2.2
Tena 8
Cuia TpeHusl. 1.2.1,1.2.2,1.3.1,
Koaddunment BuGmorexa LIOK 3.2.2
13 Tpenns. Chia https://m.edsoo.ru/ffOc3f7
COIPOTHUBIICHUS TIPU 6
JBIDKEHUHU Teja B
YKUJKOCTH WIIH Ta3e
[TocTymarensHoe u 1.2.1,1.2.2,1.3.1,
BpanaTeabHOe 3.2.2
JIBIKEHUE
a6SOJHOTHO bubmmorexa [JOK
14 TBEPAOTO TEIA. https://m.edsoo.ru/ffOc4la
MOMEHT CHUJIBL. 5
IIneyo cuisl. -
VcaoBus
paBHOBECHS
TBEPAOIO Tena
15 Nmmnynse bu6nuorexa LIOK 1.2.1,1.2.2,1.3.1,



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

16

MaTepHalIbHOU
TOYKH, CUCTEMBI
MarepuanbHbIX
Touek. Mmmymse
CHUJIBI. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

PaGota u moutHOCTH
CWJIBL.
Kunernueckas
JHEpPTruUs
MaTepuaabHON
Touku. Teopema 00
W3MEHEHUU
KUHETHYECKOI
SHEPTUHU

https://m.edsoo.ru/ff0c43d

6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c450
2

3.2.2
1.1.2,121.1.2.2,
1.2.3

121,122,131,
3.2.2

17

ITorenmmanpHas
SHEPTHS.
ITorennuanpHas
SHEPTHUsl yIpyro
nepopMrUpoOBaHHON
MPY>KUHBI.
ITorenmmansHas
SHEPTHs Tela
BOJIH3H
MMOBEPXHOCTH 3eMITH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c461
a

121,122,131,
3.2.2

18

ITorennuanabHBIE U

bu6mmoteka [IOK

121,122,131,



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

HEIOTEHIUAJIbHBIE
cuibl. CBsI3b pabOTHI
HEITOTSHITUATBLHBIX
CHJI C U3MECHEHHEM
MEXaHUYeCKOH
SHEPTUH CUCTEMBbI
TeNn. 3aKOH
COXpaHEHUs
MEXaHUIEeCKOH
SHEPTUH

https://m.edsoo.ru/ff0c478

c

3.2.2
1.1.2,121.1.2.2,
1.2.3

19

20

21

Jlaboparopuast
pabora
«HccnenoBanne
CBSI3H PaOOTHI CHITBI
C U3MEHEHHEM
MEXaHUYeCKOH
SHEPTHUH Tella Ha
npuMepe
pacTsKeHus
PE3UHOBOTO KIyTa

KonTponsHas
pabota o Teme
«Kunemaruxka.
JluHamuka. 3aKOHbI
COXpaHEHHUS B
MEXaHHUKE»

OCHOBHEBIE
OJIOXKEHUS
MOJICKYJISIPHO-

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4b7

4

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4dc
2

1.1.3,1.2.1,1.2.2,
123,311,321

121,122

121,122,131,
3.2.2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

KUHETHYECKOHN
TEOPUHU.
BpoyHnoBckoe
JIBUKCHHUE.

Huddysus

Xapakrep JBUKEHUS
W B3aUMOJICHCTBHUS
YaCTHIL BEIISCTRA.
Mogenu cTpoeHus
ra3os, JKUAKOCTEH 1
TBEPIBIX TEI

Macca monexya.
KommuectBo
BCIIIECTBA.
ITocTostnnas
ABorazipo

Temuosoe
paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana
TeMIIeparyp
Henscus

Wneanbublii ra3 B
MKT. OcHOBHOE
ypaBHeHue MKT

AOconoTHas
TeMIeparypa Kak
Mepa cpelHen
KHMHETHYECKOMN

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4fd
e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c511

e

121,122,131,
3.2.2

121,122,131,
3.2.2

121,122,131,
3.2.2
1.12,121.1.2.2,
1.2.3

121,122,131,
3.2.2

121,122,131,
3.2.2



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

27

SHEPTHUH JIBHXKCHUS
MOJIEKYIL.
VYpaBHenue
Menneneena-
Knaneiipona

3akon JlanbToHA.
["a30BbIC 3aKOHBI

121,122,131,
3.2.2

28

JlaGopaTopnas
pabora
«HccnenoBanue
3aBUCUMOCTH MCKIY
napameTpamu
COCTOSITHUS
Pa3peKCHHOTO ra3a

1.1.3,1.2.1,1.2.2,
123,311,321

29

H3onporeccel B
nacaJIbHOM I'a3€ U Ux
rpagudeckoe
IpeJCTaBICHNE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570

e

121,122,131,
3.2.2

30

BryTtpennss
SHEPTHUs
TEPMOJIMHAMHUYECKO
W CUCTEMBI U
CITIOCOOBI €€
H3MCHCHHS.
KomnuectBo
TEIUTIOTHI U paboTa.
BryTtpenHss
SHEPTHs
OJHOATOMHOTI'O

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c595
2

121,122,131,
3.2.2



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

nACAJIBbHOIO ra3a

B! bu6nmoreka [IOK 1.21,1.2.2,1.3.1,
31 https://m.edsoo.ru/ff0c5¢c3  3.2.2

TeIUIoNepe1ayn 6

VY nenpHas 1.21,1.2.2,1.3.1,

TEeTUI0EMKOCTD 3.2.2
32 https://m.edsoo.ru/ff0c5¢c3

TEIUIOTHI PU 6

TeIJIonepenaye. B

Anuna0aTHeIi

poriecc

[TepBrrit 3akoH BuGmiorexa LIOK 1.2.1,1.2.2,1.3.1,
33 TEPMOAMHANIII 1 https://m.edsoo.ru/ffOc5ef 322

€ro MPUMEHEHUE K c

M30IpoIieccam -

HeoGpatumocts 1.21,1.2.2,1.3.1,

MPOIIECCOB B bubmuoteka [JOK 3.2.2
34 npupoje. Bropoi https://m.edsoo.ru/ff0c623

3aKOH 0

TEPMOTUHAMUKH

[Tpunnun neficTBus bubmmoreka [IOK 1.2.1,1.2.2,1.3.1,
35 u KI1]] TemmoBoii https://m.edsoo.ru/ff0c600  3.2.2

MAaIlInHBL a
36 Huxkn Kapso u ero 1.2.1,1.2.2,1.3.1,

KII 3.2.2

ODKOJIOTHYECKHUE 1.2.1,1.2.2,1.3.1,
37 poOIEMBI 3.2.2

TCIINIOOHCPTCTUKHA



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

O6o06maromuit ypok BuGmorexa LIOK 1.1.2,1.2.1.1.2.2,
38 «Mouexyaspias https://m.edsoo.ru/ff0c693 123

¢dusuka. OCHOBBI 3

TEPMOTUHAMHUKI»

KonTponbHas 121,122

pabota mo Teme bubnmoreka [JOK
39 «MouekyispHas https://m.edsoo.ru/ff0c6a5

¢usuka. OCHOBBI 0

TEPMOTUHAMHUKI»

[TapoobpazoBanue u BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
40 KOHJICHCALIUSL. https://m.edsoo.ru/ff0c63b 322

Hcnapenue u 5

KHUIICHUE

Abcomotias 1 bubnnoreka IIOK
41 OTHOCHTEIbHA https://m.edsoo.ru/ff0c64d

BIIQYKHOCTH BO3/yXa. 3

Hacsiennsiit nap -

TBépmoe Teno. 1.2.1,1.2.2,1.3.1,

Kpucrannmueckue n 3.2.2

amop(HbIe Tena.

AHuzorponus bubnmnorexka HOK
42 CBOWCTB https://m.edsoo.ru/ff0c65f

KPHUCTAJIJIOB. 0

Kunkue KpucTaibl.

CoBpeMeHHbIE

MaTepraIbl

IInaBnenue u bu6nuoreka [IOK 1.2.1,1.2.2,1.3.1,
43 KpHUCTAILTU3AIHS. https://m.edsoo.ru/ff0c670 | 3.2.2

VY aenpHas TemiaoTa

8



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

IIJIaBJICHUA.

CyOmumariust
Vpasienue bu6nuoreka [IOK 1.2.1,1.2.2,1.3.1,
44 https://m.edsoo.ru/ff0c682  3.2.2
TEIJIOBOTO OalaHca 0
DneKkTpu3anus Tel. 1.21,1.2.2,1.3.1,
DNEeKTPUYECKHUI bubmuorexa [JOK 3.2.2
45 3apsi. J{Ba Buma https://m.edsoo.ru/ffOc6bc
ANMEKTPUICCKUX c
3apsIoB
[IpoBoHMKH, 1.21,1.2.2,1.3.1,
JUDJICKTPUKU 1 BuGmorexa LIOK 3.2.2
46 HOAYHPOBOTHIC. https://m.edsoo.ru/ff0c6bc
3aKOH COXpaHEHUS c
ANEKTPUUIECKOTO
3apsa
BsaumoneiictBue 1.2.1,1.2.2,1.3.1,
3aps/10B. 3aKOH bubmuoteka [JOK 3.2.2
47 Kynona. Toueunsrii https://m.edsoo.ru/ff0c6ce
IIEKTPUYECKUI 4
3apsi
Hamnpspxénnocts 1.2.1,1.2.2,1.3.1,
AIEKTPUIECKOTO 3.2.2
nosst. [IpuHmmn bubmmorexa [JOK
48 CYIIEPITO3UIHH https://m.edsoo.ru/ffOc6df
3JICKTPUICCKHX 2
noJieu. JIunumn
HaIpPsSHKEHHOCTH
49 PabGota cui bubmnorexa [JOK 1.2.1,1.2.2,1.3.1,



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

AJIEKTPOCTATUYCCKOT https://m.edsoo.ru/ff0c6f0  3.2.2
o noss. ITorenumai. 0
Pasnocth
IMOTEHITNAJIOB
[IpoBoaHMKHU U 1.2.1,1.2.2,1.3.1,
JUDJICKTPUKHU B BuGmorexa LIOK 3.2.2
50 HICKTPOCTATHHACCRO https://m.edsoo.ru/ff0c701
M IIOJIEC. 3
JlunnekTpudeckas -
MIPOHUIIAEMOCTD
EKTPOEMKOCTE. bu6mmoreka [IOK 1.2.1,1.2.2,1.3.1,
51 https://m.edsoo.ru/ff0c712  3.2.2
Konpnencarop 6
DNEeKTPOEMKOCTh 1.2.1,1.2.2,1.3.1,
TTOCKOTO BuGmorexa LIOK 3.2.2
52 KORIeHCaTOpa. https://m.edsoo.ru/ff0c72c
OHeprus 0
3apsSKEHHOTO -
KOHJICHCATOpa
JlaGopaTtopHas 1.2.1,1.2.2,1.3.1,
53 pabora "M3mepenue 3.2.2
AIEKTPOEMKOCTH 1.1.3,1.2.1,1.2.2,
KOHJIeHcaTopa" 1.2.3,3.1.1,3.2.1
[Tpunnun neficTBus 1.2.1,1.2.2,1.3.1,
Y IpUMEHEHNE 3.2.2
54 KOHJICHCATOPOB,
KOIMHUPOBAILHOTO
amnmapara,

CTPYHHOIO



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

IIpUHTEpA.
DNeKTpoCcTaTUIYECKa
s 3aIUTAa.
3a3emMicHIE
AIEKTPONPUOOPOB

DIEeKTPUUYECKHM TOK,
YCIIOBHS €T0
CYIIIECTBOBAHHUSI.
ITocTOSIHHEBIN TOK.
Cwuita Toka.
Hanpsixenne.
CornpoTuBieHHE.
3axon Oma Jjis
y4acTKa 1enu

121,122,131,
3.2.2
1.1.2,121.1.2.2,
1.2.3

56

57

58

IlocnegosarensHOE,
napajuiesbHOE,
CMEIIaHHOE
COCJIMHCHHE
MIPOBOTHUKOB.
JlaGopaTopHas
pabota «3ydyeHnue
CMEIIaHHOTO
COCIMHEHHUS
PE3UCTOPOB»
PabGora 1 MOIIHOCTH
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

3axon Oma s

0.5

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c74f
0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c783

8

but6mmoreka [IOK

121,122,131,
3.2.2

1.1.3,1.2.1,1.2.2,
123,311,321

121,122,131,
3.2.2

1.1.3,1.2.1,1.2.2,



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

MOJIHOM (3aMKHYTOM)
AJIEKTPUYECKON
uenu. Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota «M3mepenue
OJ1C ucrounuka
TOKa U €ro
BHYTPEHHETO
COIIPOTUBIICHUS

https://m.edsoo.ru/ff0c7ae
0

1.23,3.11,321

59

PesepBHBIii ypOK.
KoHntposbnas
pabota 1o Teme
"DnekTpoauHaMuxa"
/ Beepoccuiickas
IpoBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8ch5
6

121,122

60

O60061maronuit ypok
«INEeKTPOIMHAMHKA
» / Bcepoccuiickas
poBepoyHas paboTa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c88b

€

1.12,121.1.2.2,
1.2.3

61

DneKTpoHHas
IIPOBOJIMMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COIPOTUBIICHUS
METaJUIOB OT
TEMIIEPATYPBL.
CBepxnpoBoIUMOCT
b

121,122,131,
3.2.2



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

62

63

64

DIEeKTPUUYECKHUIN TOK
B BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
My4KOB
[TonynpoBoaHuKH,
UX COOCTBEHHAs U
MIpUMeCHast
MIPOBOANMOCTb.
CaoiicTBa p—n-
nepexoa.
[TonynpoBOIHMKOBBI
e npudopsl
DIEeKTPUYECKHUI TOK
B pacTBOpax u
pacrmiiaBax
3JIEKTPOJIUTOB.
DNEeKTpONIUTHYECKAs
JTUCCOITHAITHS.
OneKTponan3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84a
e

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c82b

a

121,122,131,
3.2.2

121,122,131,
3.2.2

121,122,131,
3.2.2

65

DNEeKTPUUYECKHUIN TOK
B ra3ax.
CaMOCTOSTENILHBIN U
HECaMOCTOSTEILHBIN
pa3psa. MoiHus.
IIna3ma

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c84a
e

121,122,131,
3.2.2

66

DIIEKTPUYECKUE
puOOpHI U
YCTPOMCTBA U UX

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86f
c

121,122,131,
3.2.2



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

MPaKTUYECKOE
MIPUMEHEHHUE.
[IpaBuna TeXHUKH
0e301acHOCTH

67

68

KoHntposbHas
pabota mo Teme
«DIIeKTPOCTATHKA.
[TocTostHHBIM
ANEKTPUUYECKUH TOK.
Toku B pa3nmu4HbIX
cpenax»

PesepBHbIil ypok.
Oo6o0maromuit ypok
o temam 10 kiacca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c8a8

a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6
c

121,122

1.1.2,121.1.2.2,
1.2.3

OBILEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

N KounyecTBO 4acoB Tara JJIeKTPOHHBbIE MeTanpeaMeTHbI
undgposbie € pe3yJbTaThl
n/ Tema ypoka Bcer Koutrpoasnbl  IIpakTuyeckm  H3y4YeHH
oOpa3oBaTe/ibHbIE 0CBOEHMS
I 0 e padoThlI e padoThlI A
pecypchbl pasaena
ITocTosuHEbIE 1.2.1,1.2.2,1.3.1,
MAarHMThI U MX 3.2.2
.
. 1 https://m.edsoo.ru/ff0c977
Bexrop MarHuTHON 8
UHAYKIUU. JIuHnmn -
MarHUTHOM
WHIYKIAH
MarsuTHoe nose 1.2.1,1.2.2,1.3.1,
MIPOBOJIHHUKA C 3.2.2
ToKOM. OTIBIT bu6mmoreka [IOK
Dpcrena. 1 https://m.edsoo.ru/ff0c98f
BzanmoneiictBue €
MIPOBOJHHUKOB C
TOKOM
JlaGopatopHas bu6mmoreka [IOK
pabora «3yuenue 1 1 https://m.eds0o.ru/ff0c98f 1.1.3,1.2.1,1.2.2,
MarduTHOTO MOJIS o 123,311,321
KATYIIKH C TOKOM» -
EMCTBHUE 1.1.3,1.2.1,1.2.2,
ﬁaFHI/ITHOFO IOJIs Ha bubmmorexa [TOK 123,311,321
1 1 https://m.edsoo.ru/ff0c9ac ’ ’

IMPOBOAHHK C TOKOM.

Cuna Amrepa.

0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

JlaGopaTopHnas
paborta
«Hccnenosanue
JNEUCTBUSA
MMOCTOSIHHOT'O
MarHuTa Ha paMKy C
TOKOM)»

[eicTBue
MarHUTHOTO TIOJIS Ha
JBYDKYIYROCS
3apSHKEHHYIO
ygactuiyy. Cuna
Jlopenna. Pabora
cuibl JIopeHna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df
4

121,122,131,
3.2.2

OneKTpOMarHuTHasI
naayknus. [Torok
BEKTOpPa MarHUTHOMN
unaykuuu. J/1C
MHIYKIUU. 3aKOH
JIEKTPOMAarHUTHOU
nHaykuun dapanes

121,122,131,
3.2.2

JlaboparopHnast
paborta
«HccnenoBanue
SIBIICHUS
ANEKTPOMArHUTHOM
WHIYKITA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal5
0

1.1.3,1.21,1.2.2,
1.2.3,3.1.1,321

NHAYKTUBHOCTS.
SIBnenune

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0ca60

121,122,131,
3.2.2



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

CaMOUHTYKITUH.
S/1C
CaMOUHIYKIUH.
DHeprus
MarHMTHOTO TOJIs
KATYIIKH C TOKOM.
DNeKTpOMarHuTHOE
oJie

TexHuueckne
YCTPOMCTBA U UX
MIPUMEHEHUE:
MTOCTOSIHHBIC
MarHuThlI,
3JIEKTPOMArHUTHI, 1
3JEKTPOJIBUTaTENb,
YCKOPUTEIN
3J€MEHTAPHBIX
4acTHIl,
WHIYKIUOHHAs M1€Yb
Oo6o0uaromuit ypok
«MarsuTHoOe 1ozJe.
DneKTpoMarHuTHas
WHIYKIUS

[e)

121,122,131,
3.2.2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab8
2

11

12

KoHntponbHas

pabota o Teme
«MarHuTHOe 1oJe. 1
DJeKTpOMarHuTHas
WHIYKIHS

CBoOoHbIE 1

121,122
bubmuorexa [JOK
https://m.edsoo.ru/ffOcad5
8

bu6mmoreka [JOK 1.2.1,1.2.2,1.3.1,



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

13

MEXaHHUYCCKHE
KoJe0aHusl.
l"apmonuueckue
KoJieOaHusl.
VYpaBHeHue
TApMOHHYECKHUX
KOJIeOaHUIA.
[IpeBpaienue
SHEPTUU
JlaGopaTtopHas
pabora
«HccnenoBanne
3aBHCUMOCTHU
MepPHOIa MaJTBIX
KosebaHuil rpy3a Ha
HUTHU OT IJIMHBLI HUTH
1 Macchl Tpy3a»

https://m.edsoo.ru/ffOcaf0
6

3.2.2

1.1.3,1.2.1,1.2.2,
1.23,3.1.1,321

14

KonebarenpHbIi
KOHTYp. CBOOO/IHBIE
ANEKTPOMArHUTHBIE
Koye0aHus B
HJIeaIbHOM
KoJe0aTeIbHOM
KOHTYpe. AHAJIOTHS
MEXTY
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIM
M KOJIeOaHUAMHI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch82

0

121,122,131,
3.2.2

15

®opmyna Tomcona.

bu6mmoreka [JOK

121,122,131,



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

16

3aKOH COXpaHEHUS
SHEPTUU B
HJI€aIbHOM
KoJie0aTeIbHOM
KOHTYype

IIpencrasnenue o
3aTyXarIuX
KOJIeOaHMIX.
Brinyxiennsie
MEXaHUYEeCKHeE
KOJICOaHHS.
Pe3onanc.
BriHyX1eHHBIE
3JIEKTPOMArHUTHbHIC
Kose0aHus

https://m.edsoo.ru/ffOch9c
4

bubmuoreka [JOK
https://m.edsoo.ru/ffOchb8

6

3.2.2

121,122,131,
3.2.2

17

18

IIepeMeHHBIH TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MomHoCTb
IIEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U
JIEACTBYIOLIEE
3HAUEHUE CUJIBI TOKA
U HapsKEHUS
Tpancdopmatop.
IIpousBoactso,
nepenaya u
notpeOieHne
AJIEKTPUYECKON

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd3

4

121,122,131,
3.2.2

121,122,131,
3.2.2



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

SHEPrUu

19

YcerpoiicTBo u
MPAKTUYECKOE
MIPUMEHEHHE
AIEKTPUUYECKOTO
3BOHKA, TeHEpaTopa
MIEPEeMEHHOT'0 TOKa,
JIMHUN
aNeKTponepeaay

bubmuoreka [JOK
https://m.edsoo0.ru/ff0cc32

4

121,122,131,
3.2.2

20

21

OKOJIOTUYECKHE
PUCKH TIpH
MIPOM3BOICTBE
AJICKTPOIHEPTUH.
KynpTypa
HCIIOIL30BaHUsA
3JIEKTPOIHEPTUH B
TIOBCETHEBHOM
KU3HU

Mexanunueckue
BOJIHBI, YCIIOBHS
pacrnpocTpaHeHHUs!.
[Tepuoa. Cxopocthb
pacrnpocTpaHeHus U
JUTMHA BOJIHBI.
ITonepeunslie u
MIPOJI0JIbHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab
4

121,122,131,
3.2.2

121,122,131,
3.2.2

22

3Byk. CKOpOCTh
3ByKa. ['poMKOCTh

3ByKa. Beicora ToHa.

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcccO
c

121,122,131,
3.2.2



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

TemOp 3ByKa

DNeKTpOMarHUTHBIC 1.2.1,1.2.2,1.3.1,
BOJIHBI, UX CBOICTBa bubnmoreka [JOK 3.2.2
23 u ckopocTb. [lkana https://m.edsoo.ru/ffOccfe
9JICKTPOMAarHUTHBIX 0
BOJIH
[TpuHIHTIBI 1.2.1,1.2.2,1.3.1,
PaINOCBSI3H U 3.2.2
24 TEJICBUICHHUS.
Passutue cpencrs
CBSI3M.
Pamnonoxanusa
Kontponbnas bubnmoreka [JOK 1.21,1.2.2
25 pabota «Konebanus https://m.edsoo.ru/ffOcc6f
Y BOJIHBI» 8
[IpssiMmonuHeitHOE 1.2.1,1.2.2,1.3.1,
pacrpocTpaHeHue ) Butmorexa LOK 3.2.2
26 CBETA B OMHOp OHUH o https://m.edsoo.ru/ff0cd35
cpene. Toueunslid 0
HMCTOYHUK CBETA.
JIyd cBera
OTpakeHue cBeTa. 1.2.1,1.2.2,1.3.1,
3aKOHBI OTpaKEHUS bubnuoteka [JOK 3.2.2
27 ceera. [Toctpoenue https://m.edsoo.ru/ff0cd4e
M300paxxeHHil B 0
TUTOCKOM 3€pKaJie
[Ipenomnenue cBera. bu6mmorekxa [JOK 1.2.1,1.2.2,1.3.1,
28 [TonmHOE BHYTpEHHEE https://m.edsoo.ru/ffOcd7f  3.2.2

OTpaKCHHUE.

6



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

IIpenenbublil yron
IIOJIHOTO
BHYTPEHHETO
OTpaKCHHUS

29

JlaGopaTopnas
pabota «M3mepenue
HOKa3aTeis
HPETOMIICHHUS
CTEKJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67

a

1.1.3,1.2.1,1.2.2,
1.23,3.1.1,321

30

JInn3sl. IlocTpoenue
M300paXKCHUI B
nuH3e. Popmyiia
TOHKOU JIMH3BI.
VYBenuueHue JIMH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcdd1

€

121,122,131,
3.2.2

31

32

33

JlaGopaTopHnas
paborta
«HMccnenoBanue
CBOWCTB
M300paXeHHii B
JTUH3aX)»

Hucnepcus ceera.
CI10KHBIN COCTaB
oenoro cBera. L[Ber.
JlaGopatopHas
pabora
«HaoOmronenune
JTUCTICPCUU CBETA»

WnTepdepenius
cera. Judpaxums

bu6nmoreka [JOK
https://m.edsoo.ru/ffOced?2

1.1.3,1.2.1,1.2.2,
1.2.3,3.1.1,321

1.1.3,1.21,1.2.2,
1.23,3.1.1,321

121,122,131,
3.2.2



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

CcBeTa.
JudpakuronHas
pemeTka

N

34

[Tonepeunocthb
CBETOBBIX BOJIH.
ITonspusanusa ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02

€

121,122,131,
3.2.2

35

OnTtnyeckue
npuOOpsI U
YCTpOMCTBA U
YCIIOBUS UX
0e30I1acHOro
MIPUMEHCHHUS

121,122,131,
3.2.2

36

37

38

['panuwbl
MIPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH.
ITocTynatel
crnernuaibHOM
TEOpUHU
OTHOCUTEIBHOCTH

OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH.
3amemieHne
BPEMEHH U
COKpAIICHHUE JTMHBI

OHeprusi ¥ UMITyJIbC
PENSATUBUCTCKOMN
yactullpl. CBI3b
MaccChl C SHEprue u

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf86

2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfad
2

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc6
8

121,122,131,
3.2.2

121,122,131,
3.2.2

121,122,131,
3.2.2



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

HMITYJIbCOM.
DHeprusi NoKos

Kontposnbnas 1.21,1.2.2
IC))i:GHOOT]jL:OHTHK& bubarorexa [JOK
39 . https://m.edsoo.ru/ffOcf6f
CHeIUaaIbHON 0
TEOpUHU -
OTHOCHUTEIBLHOCTHY
®otonbl. Dopmyna bubnmoreka [JOK 1.21,1.2.2,1.3.1,
40 [Tnanka. DHeprus u https://m.edsoo.ru/ffOcfel 3.2.2
MMITyJIbC (hOTOHA 6
OTKpBITHE U 1.2.1,1.2.2,1.3.1,
a1 gig:gg;gﬁf: Bubnunorexa [LIOK 3.2.2
https://m.edsoo.ru/ffOcffc4
Omnpiter A. T
CroneroBa
3aKOHBI 1.21,1.2.2,1.3.1,
dbotorddekra. 3.2.2
VYpaBHeHue bubnuotexa [JOK
42 DiHIITeHHA 115 https://m.edsoo.ru/ff0d015
¢dotorddekra. €
«KpacHas rpanuia»
¢dorosddexra
JlaBrieHme cBera. 1.2.1,1.2.2,1.3.1,
Omertsr I1. H. bubmuorexa [JOK 3.2.2
43 JleGenena. https://m.edsoo.ru/ff0d04a
XuMudeckoe 6
JIeficTBHE CBETa
44 Texunueckue 1.2.1,1.2.2,1.3.1,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

YCTpOMCTBA U
MPAaKTUIECKOE
PUMEHCHHE:
(hoTO3JIeMEHT,
(dhoTomaTuuk,
coJHe4yHas Oarapes,
CBETOINO]T

Pemrenue 3amad mo
TeMe «DJIEMEHTEHI
KBAHTOBOW OIITUKI))

Mogens aToma
Tomcona. OnBITH
Pezepdopna no
paccesHUIO o-
YaCTHII.
[Inanerapnas
MOJIENIb aTOMa

IToctynater bopa

N3nyuenne n
MOTJIOLEHUE

¢ oTOHOB TpU
IIepexXo0/ie aToMa ¢
OJTHOTO YPOBHS
SHEPTHUH Ha JPYTOM.
Bunel ciektpos

BonHoBrle cBoiicTBa
yacTUll. BOJIHEI e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d030
2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091
a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0af
a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0af
a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0ca

3.2.2

121,122,131,
3.2.2

121,122,131,
3.2.2

121,122,131,
3.2.2

121,122,131,
3.2.2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

bpoinns.
Kopnyckynsipao-
BOJIHOBOM J1yaJIU3M.
CnoHTtaHHOE U
BBIHYKJICHHOE
W3JIy4eHUE

OTKpbITHE
PaZlOaKTUBHOCTH.
Omnsitel Pesepdopaa
10 OMPEeICTICHUIO
cocraBa
PaINOaKTUBHOTO
W3ITYyYCHUS

CsoiicTBa anbda-,
Oera-, raMMma-
M3ITydeHUSI.
Bausaue
PaJIMOAKTUBHOCTH Ha
KHUBBIC OPTaHU3MBI

|co

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd
2

121,122,131,
3.2.2

121,122,131,
3.2.2

52

OTKpbITHE TPOTOHA
Y HEUTpPOHA.
Nzortombl. Anbda-
pacman.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacman. ['amma-
W3J1y4YECHHUE

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d116
2

121,122,131,
3.2.2

53

DHeprus CBs3u
HYKJIOHOB B sIJIpe.

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d135

121,122,131,
3.2.2



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

S nepHble peakuuu.
SnepHblii peakTop.
[Tpobemsrl,
MEPCIEKTUBBI,
JKOJIOTUYECKUE
ACIEKTHI ANEPHOU
SHEPTEeTUKHU

DJjieMeHTapHbIe
gacTulibl. OTKpBITHE
MO3UTpoHa. MeTo bl
HaOIIOACHUS 1
perucrpanuu
3JIEMEHTapHBIX
yactul. Kpyrisii
CTOJ
«DyH1aMEHTaIbHbIE
B3alMOJECICTBHS.
EnunctBo
¢buznyeckoin
KapTUHBI MUPA»

Dranbl pa3BUTHS
aACTPOHOMHUHU.
[IpuknagHoe u
MHPOBO33PEHUYECKOE
3HAYECHUE
actpoHomuu. Bug
3BE31HOrO Heoa.
CosBesaus, apKue
3BE3/IBI, INIAHETHI, UX

6
1.2.1,1.2.2,1.3.1,
3.2.2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8
1.2.1,1.2.2,1.3.1,
3.2.2



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

BHUJIUMOE JBHUKECHUE.
CoiHeuHast cucteMa

56

Comnnue. Conneunas
AKTUBHOCTb.
Hcrounuk sHepruu
Connna u 3BE37

1.2.1.,1.2.3,1.3.2,
134,2123.1.1,
3.3.3

57

58

3BE3 b1, NX
OCHOBHBLIC
XapaKTEPUCTUKHU.
3BE3BI IIIABHOU
IOCJIEIOBATCILHOCT
u. Bayrpennee
CTPOCHUE 3BE3I.
CoBpeMeHHbIE
MPEJICTABJICHUS O
MIPOUCXOXKICHUH U
spoaronuu CoJiHIIa U
3BE3]T

Mieunsii Ilyte —
Hama ["anakTuka.
Ilonoxenue u
nBrokenne CotHia B
I'amakTuke.
lNamaktuku. Y€pHbie
JBIPBI B SIAPax
raJlakTUK

121,122,131,
3.2.2

121,122,131,
3.2.2

59

Bcenennas.
Pas0Oeranune
rajiakTuk. Teopust

1.2.1.,1.2.3,1.3.2,
1.34,2123.1.1,
3.3.3




Bosbiioro B3peiBa.
PenmukToBoe
U3JIyYCHHE.
MeraranakTuka

60

Hepemennsie
poOIIeMBI
aCTPOHOMUHU

121,122,131,
3.2.2

61

KoHntposbHas
pabota «2neMeHTBI
aCTPOHOMHU U
aCTPOPUUKI

121,122

62

63

64

O6006maromuit ypox.
Ponb pusuku u
ACTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTHYISCKOM,
COIMAITBLHON U
THUYECKOU cepax
NEeATETLHOCTH
YeIroBeKa

O6o0mmaromuii ypox.
Ponb u mecTo
¢bu3uku u
aCTPOHOMHU B
COBPEMEHHOM
Hay4YHOU KapTHHE
MHUpa

Oo6o0uaromuit ypox.
Ponb dpuznueckoit

1.2.1.,1.23,1.3.2,
1.34,2123.1.1,
3.3.3

1.2.1.,1.2.3,1.3.2,
134,2123.1.1,
3.3.3

1.2.1.,1.23,1.3.2,
1.34,2123.1.1,




TEOpUU B
hopmMupoBaHUHT
MpEJICTaBICHUMN O
(buznveckoi
KapTUHE MHpa

O6o0maromuit ypox.

3.3.3

1.2.1.,1.2.3,1.3.2,

Mecro ¢usndeckoi 1.34,2.1.2,3.1.1.,

KapTUHBI MUpa B 3.3.3

olmiem psay
65 COBPEMEHHBIX

€CTECTBEHHO-

Hay4YHBIX

IIPEACTABICHUH O

IPUPOJIC

PesepBHbIit ypok. 1.2.1.,1.2.3,1.3.2,
66 MarauTHoe oJI€. 1.34,2.1.2,3.1.1,,

DNeKTpOMarHuTHAS 3.3.3

HHTYKIUS

PesepBHbIit ypoK. 1.21.,1.2.3,1.3.2,

Onrtuka. OCHOBBI 1.34,2.1.2,3.1.1.,
67 CHeuaIbHON 3.3.3

TEOpUH

OTHOCHUTEIbHOCTH

Pesepnslii ypok.

1.2.1.,1.23,1.3.2,

KBanroBas duzuka. bubmuorexa [JOK 1.34,2.1.2,3.1.1.,
DeMeHThI 1 https://m.edsoo.ru/ff0d178 3.3.3
aCTPOHOMHH U 4

acTpopU3UKH



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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (PU3UKH B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKa, MHEpLUalbHAas CUCTEMa OTCUETA, aOCOIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE IaJeHHe
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMS Tra3a B H30Ipolieccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJINYUHBL: KOOPJHMHATA, IIYTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasE DJHEprus, MeXaHudeckas pabora, MexaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€I U TEILUIOBBIC



10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIMEHT TOJIe3HOr0 JACHCTBUS TEIJIOBOTO JBUTATENS;, MpHU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIC JJEKTPUUYECKHE CBOWCTBAa BeEIlIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, JJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHIUAJIOB;, MpH
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHHUIIBI; YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOH SHEpPruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpAaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KUHETHMYECKOH SHEpruu TEIJIOBOrO IBM)KEHMSI MOJIEKYN C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEpPEHUIl; IpU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO H3MEpPEHUs U



HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM JEATEIIbBHOCTH C HCIIOJb30BAHHEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTI)I 1 OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MNpU  peLICHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTHyYeCKUE 3HAaHUSA MO (PU3MKE B MOBCETHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

PaGoTtate B rpymnme ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLIMAIBHBIX pOJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHX 3314

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pusMKw:
JIEKTPUYECKAsT TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
JNICKTPOMArHUTHAsT MHAYKIMSA, JICHCTBUE MArHUTHOIO TIIOJIsi Ha
MPOBOJHUK C TOKOM M JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KoJieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaXEHWe,  MpeJoOMIICHHE,  HHTeppepeHuus, Auppakimus ¢
NOJISIpU3AlMsl CBETA, TUCIEPCHs CBETa, (POTOIIEKTPUUCCKUH IPPEKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, ©CTeCTBEHHass M  HMCKYCCTBEHHAs

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJC, pabota Toka, MHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE M ONTHYECKas Cujia JIMH3Bl; HPU OMUCAHUU MPABUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(1)I/ISI/IHGCKI/IG BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.HLI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bH?)PI‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHUsS DJIEKTPUYECKOrO 3apsiia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYIIICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINMYHH, IIPU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HN3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOITYYEHHONM 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOW AEATEIBbHOCTH C UCIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJEIb, BBIICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUNBYIO LIEMIOYKY PACCYKICHHUI C OMOpOil Ha M3y4eHHBIE

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

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWS,
MHTEPIpETAlMd M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUSI MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apyOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOWMCTBAMM, JMJISI COXpPAHEHUs 370pPOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
00513aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A

11

1.2

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

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TEOpUH. ['paHULIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cootBeTcTBUs. Poinp u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B PaKTUYECKOU

NEeITEeIbHOCTH JII0ACH

MEXAHUKA

2.11

212
2.1

2.1.3

###HPari#KITHEMATHUKA

MexaHn4eckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaJIbHOW TOYKH, UX MPOEKIHMH HAa OCHU
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHMS, IIyTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majzeHue. Y cKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jnBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LEMHBIE U PEMEHHBIE
nepeaadn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PAaBHBIC
IPOMEKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBH)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hy0. V3yueHne ABMKEHUs IIapuKa B BSI3KOU
JKUJIKOCTU.  M3yueHuwe  JBWIKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

H#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa nms MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Herootona ans

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conmpoTUBICHUS



IIpH ABUKCHUU TECJIa B X KUAKOCTH HUJIA T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHoe M BpamiaTebHOE JIBHIKEHHE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalllCHHS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunyeckne YCTpOfICTBa: INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padothl. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaehopMupyeMol TMpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpallilCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc mMarepuanbHOM TOYKH, CHUCTEMBI

231 MaTepUagbHBIX ToOuYeK. VIMIynbc cuiabl u
M3MEHEHHE UMITYIIbCa TeJla
232 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTtuBHOE ABMXEHUE
2.3.3 PaGora cunbl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
- Teopema 0 KHUHETHYECKOW YHEPTUH
[TorenumansHas odHeprus. IloTeHumanbHas
236 SHEprus yIpyro nehopMUpPOBAHHON
o npyxuHbl. [loTeHnuanpHas dSHeprus Teja
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTeHNMambHBIC W HEMOTCHIUATHHBIC CHIIBI.
237 Csi3b  pabOTHl HEMOTEHLHUATBHBIX CHUT C

U3MCHCHUCM MEXaHUYIeCKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPTrUun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPYKUHHBIA TUCTOJIET

[Ipaktnueckue pabotel. HM3yueHue cBs3M
CKOpPOCTEM Tel TMpu HEYNpyroM yaape.
UccnenoBanme cBA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnosckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.13

3.1.4

Macca wMonekyn. KonuuecTBo —BemiecTsa.
[Toctrosinnas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mognens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIIBHOIO ra3a

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

3akon JlaapTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCH B UAEaTbHOM
rase ¢ IOCTOSIHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEXKIy IapaMeTpPaMU COCTOSHUS

pa3peXeHHOTo Ta3a
OCHOBbI TEPMOJIMHAMUKN
Tepmonunamuyeckasi cucrema. BHyTpeHHss

SHEpPrus TEPMOJMHAMUYECKONW CHUCTEMBI U

CIocoObI €€ H3MEHEHNS

KonunuectBo Temnotel U paborta. BuyTpeHHnss

OHCPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMS, M3Iy4YeHHe. TernoéMKOCTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILJIONIEpCaaquc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHneHnne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccaM. ['paduueckast UHTEpIIpETAISL

paboTHI Ta3a

TernoBblie MarmHbl. [IpUHIUIBL  ACHCTBUS
TEIUTOBBIX MammH. [IpeoOpa3oBaHus SHEPTHH
B TEIUOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manee —  KIIM)

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

Bropoii 3aKOH TEPMOIMHAMUKH.
HeoOpaTtumocTh  mporieccoB B MPHPOJIE.
TenoBele JIBUTATEIH. DKoJorn4yeckue

MpOOJIEMBI TETIIIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JBUTaTEIb
BHYTPEHHETO Ccropasus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue pabotsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

3.3

###Par###ATPEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3oBanue n koHaeHcaws. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJAXXKHOCTh

Bo3ayxa. HacelmeHHsIi nap

3.3.3

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

CoBpeMeHHbIE MaTepHalibl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpONCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUalIOB, B TOM

YHCJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTHHN

3.3.7

411

[IpakTueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###HPar#i## I JIEKTPOCTATUKA

Onextpu3anus Tea. JNEeKTpUYecKui 3apsia. Ba

BUAA SJICKTPUYCCKUX 3apsa 0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKHU u

MOJYTPOBOIHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

B3aumogeiictBue 3apsanoB. 3akon Kynona

4.1.5

4.1.6

DneKTpryeckoe oJie. Hanpsxénnocts
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOI{HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

QJICKTPUICCKOM II0JIC. I[I/IBJIGKTpI/I‘{eCKaSI

IPOHULIAEMOCTb
DIIEKTPOEMKOCT. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOT0 KOH/IEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTrueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosIHHBI TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
r DNEKTPUUECKOE CONPOTUBJICHHE. Y IeTIbHOE
o COIIPOTHBIICHUE BEIIESCTBA
494 [MocnenoBarenbHOE, napaielbHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCT 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
1497 BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTON)
aeKTprudeckoi nemu. Koporkoe 3aMbIkanne
DneKTpoHHAs MTPOBOMMOCTH TBEPIBIX
428 METaJJIOB.  3aBUCHMOCTH  COMPOTHUBIICHHS
o METaJIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB



4.2.10

[MonynpoBoauuku. COOCTBEHHAS U TPUMECHAS
IIPOBOJIMMOCTh IOJIYIPOBOJHUKOB. CBOMCTBA

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLIAINSL.

DneKTpoaun3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

Texnuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTellbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HPIKOBLIﬁ Anoa, ralbBaHHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEILIAaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

ANIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia 3JEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKaAHUSA

4 SJIEKTPOAMHAMUKA
#HPart##M AT HUTHOE I1OJIE. 9JIEKTPOMATHUTHA S UHAYKIWA
[Tocrosnnbie MarHuThl. B3ammoneiicTBue
431 ITOCTOSTHHBIX MarHUTOB
4.3 MarnutHoe mosie. Bexkrtop MarHuTHOU
432 nHAyKOuKd.  [lpuHnunm — cyneprio3unm.

Jlvann wmarHuTHOW wHAYKnuu. KaprtuHa

JUHUA  MAarHuTHOM  MHAYKIUHA  TOJIA



IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIE NIPOBOAHUKA C TOKOM.
Kapruna JmHUN 1O AJIMHHOTO INPSMOTO

MIpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJHMKA, KAaTYyIIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeiicTBue NpOBOJAHUKOB C
TOKOM
4.3.4 Cuita AMriepa, €€ MOJyJIb M HAIIPaBJICHUE
Cuna JlopeHnua, e€ MOIyNb U HAaIIpaBIICHUE.
JIBr>keHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuTHOM Tone. Pabota
cunbl JIopeHna
4.3.6 SIBneHune HNeKTPOMAarHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuuu. 3aKoH 3J1€KTPOMarHUTHOU
4.3.8 naaykuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHAYKIUA B TIPOBOJHUKE, IBUXKYIIEMCS
439 MOCTYIATEIbHO B OAHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBI€HME CAMOMHIYKIIMH.
43.11
O/1C camOUHIYKIIUT
DHeprus MAarHUTHOTO TOJsS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb
[IpaxkTrueckue paboTHI. N3yuenne
4315 MarHMTHOTO TIOJII KATyImIKH C TOKOM.

HccnegoBanne JeMCTBHS  MOCTOSHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue



SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUHN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Konebarenprast cucrema. CBoOOmHBIE
kojieObanus. [apMoHMueckue KosaeOaHwus.
IMepuon, wacrtora, amrmmryga u (asa

KoJIeOaHui

[IpyxuHHbId MasTHUK. MaTtemMaTudecKuiu

MasATHHUK

513

5.14

5.15

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
KunemaTtuueckoe 51 JTAHAMUYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILTUTY/bI KOJIeOaHUui UCXOIHON
BEJIMYMHBI ¢ aMIUTUTYJaMH KoJIeOaHWH e

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AIEKTPOMArHUTHBIC KOJIEOAHUS B
UIealbHOM  KoJjeOaTelnbHOM  KOHTYpe.
AHajorus MEKIy MEXaHHYECKUMH |
ANMEKTPOMArHUTHBIMH KOJIEOaHHSIMH.

®opmyna Tomcona

5.16

5.1.7

518

3akoH COXpPAaHCHUA DHEPTUH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHyX/1eHHbIE MEXaHUYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BrayxeHHbIe AIIEKTPOMarHUTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYycOMJAJIBHBIN

IIEPEMEHHBIN TOK.

5.19

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYZAHOE M JEHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA W HAITPAKCHUSA



5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponszBoacTso, nepenaya
U MOTpeOseHne 3JIEKTPUUYECKONH SHEPTHUU.
DKOJIOTUYECKUE PUCKHU IPU IPOU3BOACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

aNeKTponepenayd

[Ipaktnueckue pabotel. lccnemoBanue
3aBUCMMOCTH TE€pUoa MajbIX KoJeOaHUt
rpy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LENu U3 TOCJIeI0BaTeIbHO COEeIUHEHHBIX

KOHJIEHCATOPa, KaTyLLIKU U PE3UCTopa

5.2

#H##PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

MexaHnuueckue BOJIHBI, YCIIOBUS
pactpoctpanenus. Ilepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIbHBIC BOJTHBI

522

5.2.3

###Par#t# Nnrepdepenuus n nudpaxuus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

5.24

525

DONeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIYy4eHUs  JJEKTPOMArHUTHBIX  BOJIH.
B3aunmnuast opuenrtanust BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MNPEIOMIICHUE, MOJIPU3aANH,
mudpakuus, uHTepdepenuus. CkopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[IIxamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >J€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMNBI PaTUOCBI3U M TEIIEBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  paguUONPUEMHHUK,  TEJIEBU30D,

aHteHHa, tenedon, CBU-neup

5.3

##HPari#H#OII TUKA

53.1

5.3.2

[IpsAMonMHETHOE PacIpPOCTPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

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

3epKaje

5.3.3

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN [IOKa3aTelb

MIPEIOMIICHUS

5.34

[omxoe BHYTPEHHEE OTpPayKEHUE.
IIpenenpHplil yron MOJIHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobwuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenne n3o06pakeHnit B COOMPAIOIITUX
U pacceMBalIIMX JuH3ax. Popmyna
TOHKOM JHWH3BEL. YBeIWUeHHEe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOICHUS
MaKCHUMYMOB u MUHUMYMOB B

MHTEPPEPEHIIMOHHON KapTHHE OT JBYX



CI/IH(baSHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/IH TJIaBHBIX

5.3.9 MaKCHUMYMOB npu MaJCHAN
MOHOXPOMaTHUYECKOTO CBeTa Ha
T(PPaKIUOHHYIO PEIIETKY
5.3.10 [Monspuzanus cera
TexHudeckue yCTpOWCTBA: OYKH, JIYIa,
¢doroannapar, NPOEKLUUOHHBIM ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, IU(ppaKIuOHHAS peérka,
MOJIIPOU T
[IpakTuueckue  pabOTHI. Nsmepenune
531 nokasarens npeiomieHus. MccnenoBanue

CBOMCTB  HM300pakCHHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMATT OTHOCUTEILHOCTH DUHINITeHHA

6.2

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

JJIMHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIbl. DHEPTUs TIOKOA

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U3MKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1
711

®otonbl. Popmyina [lnanka cBsa3u sHEprun
¢boToHA C ero 4YactoTol. DHeprus H

uMnyibe GoToHa




7.1.2

OtkpseiTue U uccienoanne Gporodddexra.

OIBITEI AT. CroeToBa. 3aKOHEI

dotordpdekra

7.1.3

YpaBHeHue DHHIITEHA s

dhororddekra. «KpacnHas TPaHMIIA

dotorddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texuuueckue ycrpoiictBa: (oTornement,
(dhoTomaryuk, COJIHEUHAas Oarapes,

CBETOaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

[Tocrynater bopa. N3nyuenue u
HOIIOIIEHUE  (OTOHOB IIpU  HEPEXOAe
aToMa C OJHOIO YpPOBHS DJHEPIUHM Ha
npyroii. Bunsl criektpoB. CekTp ypoBHEH

OHEPIrur aroMa BOAOpOJaa

BomnoBrle cBoicTtBa vactul. BoiHBI e
Bbpoiiss. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaJax

7.24

CroHTanHOE U BBIHY)XXJICHHOC H3JTYUCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckne  pabotel. HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOI[eHI/I$I H perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]



7.3.2

OTkpbITHE  PAaAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mno ompeneneHuro cocraBa
pamuoakTuBHOTO  m3mydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3IydeHus. Biusaue

PaaAOaKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa U HEUTpOHA.
Hyxnonnas moxenp siapa ['eiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DIJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3IIy4yeHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKJIOHOB B  sIpe.
Snepusie cunbl. Jledekt maccsl sapa
Snepuble peakuuu. JleneHWe W CHHTE3
sanep

S nepHbrit peakTop. TepMmosiiepHbIi
cunte3. [IlpoOnembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU. OKOJIOTMUYECKHE

ACIEKTHI SIAEPHOU DHEPIETUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTaJIbHbIE

B3aUMOIEHCTBUA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, dAIepHBI peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. HccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

8.2

ComHeyHas cucreMa. llnaHeTsl 3eMHOU



TPYIIIIBI. IImaneThI-TUTaHTHI u nux
CIIYTHUKH, KApPJIHWKOBBIC IIJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/1bI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJNyC, TeMIIEparypa,
HX B3aHMOCBSI3b. Jmarpamma
«CTIEKTPATbHBIA  KJIACC — CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTbY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTH

##H#Par###BuyTpeHHee  CTpOoeHHE  3BE3IL.
CoBpemeHHbBIE NIPEe/ICTaBIICHUS 0
npoucxoxaeHuu u s3posouun ConHIa M

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mneunsiii  Ilyrp — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacmpeneneHue 3BE€31, rasa U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakTWkn U

KBa3apbl. UEpHBIE BIPHI B AApaxX rajJakTHK

Bcenennas.  Pacmiupenue  BceeneHHoM.
3akoH Xab6na. Pasz0eraHue rajakTHK.
Bospact u pammyc BcenenHou, Tteopus
bonpmioro B3peiBa. Mogens  «ropsyen
Bcenennoi». PenukroBoe usnyuenue

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnsle mpoOiembl

ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






