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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusaXx Pocculickon Oenepanun, peAN3yIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlieHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
ux (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Tporpamma no pusuxe coorBeTcTBYeT TpedboBanusiM ®I'OC COO k mraHupyeMbiM
JUYHOCTHBIM, TIPEJAMETHBIM U METaIlPeIMETHBIM pe3yjIbTaTaM OOyUYCHHS, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e U3ydeHus (GU3MKUA Ha YPOBHE CPEeHEro 0011ero oopa3oBaHus, MIaHUPyeMble
pe3yNbTaThl  OCBOEHUS Kypca (U3UKHU: JUYHOCTHBIE, MeETaIpeJIMETHbIC,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYALT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJI€ MPEIMETHBIE Pe3yIbTaThI 110 TOJaM 00y4YEeHHS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKN — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbu3mdeckoii reorpadueri u  acTpoHommeil. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeIeNsieT XapakTep W pa3BHUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUH B chepe IHEPTreTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHs HOBBIX MaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(Gu3UKU BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI
Mupa oOydJarommxcs, B (OPMUpPOBAHHE YMEHHN TPUMEHSITh HAYYHBIA METOJ
MO3HAHUS TP BHIMIOJHEHUN UMHU YI€OHBIX HCCIIEOBAHMI.

B ocHoBy Kkypca (pu3uku 171 YpOBHS CpeHEro o011ero 0opa3oBaHus MOJI0KEH
pAI Uael, KOTOpble MOYXKHO PAaCCMAaTPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dopMHUpoOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU IpobiieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoiaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKHUX IMPUIIOKEHUN H3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O0€30MaCHOCTH.

CrepxHEBbIMH 3JIEMEHTaAMHM Kypca ()U3MKHM Ha YpOBHE CpPEJHEro OOLIEero
oOpa3oBaHus SABISIOTCS (u3nueckue teopuu (popmupoBaHHE NPEACTABICHUH O
CTPYKTYpe MOCTPOEHUsI PU3NYECKONW TEOpUH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIMIIOB B COBPEMEHHBIX IPEJICTABICHUSAX O IPUPOJE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUI U IIPOLIECCOB).

CucTeMHO-AESITENbHOCTHBIN MOAX0 B Kypce (DU3MKU peanu3yercs Mpexkie
BCEro 3a CUET OpraHU3alud SKCIEPUMEHTAJIbHOW NEATEIBHOCTH OO0YyYarolIUXCsl.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B TpOrpaMMe
no ¢uszuke oOBEIMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSI YYACTHUKAMM 00pa30BaTENBHOIO Ipolecca
UCXO/sl U3 OCOOCHHOCTEH IJIaHHMPOBAaHUS W OCHaleHHUs KabuHera ¢usuku. Ilpu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCS YMEHHMSIMHU IPOBOJMTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH H
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHue yAelseTcsl PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX 3aa4.
IIpu 5TOM 111 pACYETHBIX 3a]1a4 IPUOPUTETOM SIBIIAKOTCA 3aJ1a4M C SIBHO 3aJaHHOMN
¢u3nyeckoli MOJENBIO, TO3BOJSIOUINE TNPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TAK WM HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3naenoB. IS Ka4eCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
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OOBSCHEHHE MPOTEKaHUs (PU3MYECKUX SBJICHUH U MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyronue BbiOOpa (DU3NYECKOW MOJENu sl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecreueHuIo y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIero o0pa3oBaHMsS JOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKJIa. B xkabuHeTe (QU3MKH AOKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBAaHHME JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
(du3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTATOYHOCTH W OOECHEeYMBAET MOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpALMM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE Il YYEHHYECKHMX MPAKTHUYECKUX padoT
dopMupyeTcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHUyecKue KOMIUIEKTHI
7abopaTopHOro 0O0OpPYAOBaHUS JOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (QopMHpOBaHHE HHTEpPECA W CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MMO3HAHUS U POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e ($opMHpPOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHsI OCHOB
CTpOEHUSI MaTepUH B PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHHE NPEICTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Liejell 00ecneunBaeTcs PeleHueM CIEAYIOIUX 3a1ad B

nporecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TpUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHSAX, BKIIOYAs MEXAHHMKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;
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e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUYECKUE 3HAHUSA IS
0oObsICHEHUs (PUBMYUECKUX SBJICHUM B TPUPOJE U M NPUHATHS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IUYHBIX 3aJad C SBHO 3aJaHHOM
¢u3znueckoll MoOJEeNbIo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSTEIBHOE
co3gaHue GU3NUECKO MOJEINH, aJIEKBAaTHON yCIOBUSM 3a1a4H;

e TMOHUMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY’KAIOILYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITENIbHOIO IUJIAHUPOBAHUS U TMPOBEACHUS
(du3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUU IJIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme Mo (¢uU3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BBIOOP
NpOBEJIEHUsT JIA0OPAaTOPHBIX PpabOT U ONBITOB C YYETOM WHIUBUIYaJTbHBIX
0COOCHHOCTEH 00yYarOIINXCS.
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupozae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcriepruMeHTa U TEOPUHU B IPOLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUECKUX SBIEHUH M mpoleccoB. HaydyHble rumotessbl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHHIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOpPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, UX MPOEKIHUH HA OCHU CHUCTEMBI KOOpJMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHsS, MNYyTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmueitHoe gerxenue. JIBrmkeHne MaTepUaibHOM TOYKH MO OKPY>KHOCTH
C TMOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JUHEHHASI CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHU4YecKne YCTPOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBMDKCHUS.

[Ipeobpa3oBaHne IBMKCHUH C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.
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HaGmionenue naBuxeHusi Tena, OPOIIEHHOrO TMOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaICHUS.

Hanpagnenne ckopocT pu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHONIEHHS MEXAY NYTSAMH, MNPONUJCHHBIMU TEIOM 32
MOCJIEIOBATEIILHBIE pPaBHbIE MMPOMEXKYTKH BpPEMEHH MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS 1IapUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA 1111 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cCuibl OTHOCUTENBHO OcHu BpauieHus. llnedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUYECKOE IPUMEHEHHUE: IOJUIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e OpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi
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N3ydenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHUS TBEPAOrO TENA, HMEIOLMIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMMITYJIbCa.
PeakTuBHOE NBMXEHUE.

Pabota cumbl. MOIIIHOCTE CHJTBI.

Kunernueckast sHeprusi marepuaibHON TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTennuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NPYKHUHBL. [loTeHIIMaNbHAS YHEPTUS TeJla BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAJIBHBIC  CHJIBI. CBs3b  paboThI
HETMOTEHIIUATBHBIX CHJI C U3MEHECHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHHMs] MEXaHUYECKOU SHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JIBYX OJMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKCHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pa3Mepsl MoJiekyi. KonmdectBo BemecTBa. [loctosauas ABorajpo.
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TemmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temneparyp
Llenbcns.

Mopens  upeanmpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpHHM HACaIbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpellHEe KWHETUYECKON HHEpruM TEeIUIOBOTO JBWKEHUs dactull rasza. lllkama
temrieparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH JlampToHa. M30mponeccsl B HICATBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHUE H30MPOILIECCOB: H30TEpPMa, H30X0pa,
u3obapa.

TexHuueckre ycTpoilcTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUIA.

OnbiTel 10 TUDPY3UHN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mopnaens onbita lTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CyILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchbl BO31yXa B KJIAaCCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHaAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U cTIOcOOBI €€ m3MeHeHus. KonmmuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJealbHOro  Ta3a.  Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TemnoThl npu TeIIonepeaye.

[lonsitue 006 aamabatHom mpormecce. l[lepBblli 3aKOH TEPMOJMHAMHUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpolieccoB B PUPO/IE.

TermoBble  MamumHbl.  [IpUHOMIIBL  JEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi 3Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt mone3Horo
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nevictBus TeroBod MammHbl. [lukn KapHo u ero xosd@uiueHT mojae3Horo
JNEUCTBUSA. DKOJOTNYECKHUE MPOOJIEMBbI TEINTIOIHEPTETHUKH.

TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTpALHS).

N3meneHnne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Teaa Ipu TeIloneperaye.

OmnbIT 110 a11abaTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsl BHYTPEHHETO CTOpPaHusl, PEaKTUBHOTO
JBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. DPazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaJTU3alus. Y enpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEMIIOBOTO OanaHca.

TexHudyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUH.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pazznen 4. JieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnexTpusanus Tell. DIeKTPUIECKui 3apsi. J[Ba BUIa dIEKTPUIECKUX 3aPsI0B.
[IpoBogHWKHM,  AWAIEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXPaHCHHS
AIEKTPUYECKOTO 3apsiia.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodedHbI JIEKTPUUECKUM 3apsi.
Onektpuueckoe rmone. Hanpsok€HHOCTh  dyekTpuueckoro mois.  IIpuHiun
CYIIEpHO3ULMU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabota cun anektpocraruueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOAHMKM W [HMAJIEKTPUKUA B 3JIEKTPOCTaTHUYECKOM moiie. [(uanexrpuueckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuueckne YCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKash 3alluTa, 3a3eMJIEHHE DIIEKTPOIpPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHbIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T10JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYILIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DONEKTPUYECKOE CONMPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
IlocnenoBarenpHOE, IapaJUIEIBHOE, CMEIIAHHOE COEMHEHNE IIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIIAsl CHJIa U BHYTPEHHEE COMPOTHBIEHUE HMCTOYHUKA TOKA.
3akon OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKkTpudeckoil renu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IPUMECHas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALINS. DIEKTPOIIN3.

DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OIYITPOBOJHUKOBBIN IMO]I, TaJThbBAHHKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue BIEKTpoABWKYHIEH cuibl. KoOpoTkoe 3ambIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMHd MaTEMAaTHKH,
Ouonoruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MO/IENb, H3MEPEHHUE.

Mamemamuka: penieHuE CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHUE B JKMBOU mpuponae, auddysus, ocMoc,
TEMJI000MEH YKUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJICKTPOJIMTUYECKAs  JAUCCOLMALIMA,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTBH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIXKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaAMHUKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anMoaelicTBiE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIUU. [[pUHIMT Cynepno3uuy MarHUTHBIX MOJEH.
JluHMM MarHuTHOW WHAYKIUHM. KapTMHa JWMHUNA MarHUTHOM WHIAYKUUAHW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHOe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KAaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib U HalpaBlieHUE. [[BHKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Ioje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMarHUTHOM WHAYKUMU. 1IoTOK BekTOpa MarHUTHOU
WHIYKIUHU. OJIEKTPOABMXKYIIAS CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM JJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHuTHOW UHIAYKIIUU.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEH CHUJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiieHne cCaMOUHYKIIMH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanve siBIEHUS DJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumHble Koa1ebanus

KonebarensHass  cucrema. CBOOOIHBIE  MEXAaHHUYECKHE  KOJICOAHUS.
I'apmonndeckue komebanus. Ilepuon, wactora, ammuiutyga u ¢asza KoineOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4EeCKUH MAasTHUK. YpaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpanenrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCaTbHOM KOJIE0AaTETbHOM KOHTYpe. AHQIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIME KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUAX. BhIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOk. CuUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYAHOE W JCHUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA U
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: DICKTPUYECCKUHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaY.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHH) ISt
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3sonanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUO/IA MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

NccnenoBanne nepeMEHHOTO TOKA B LEMHU U3 OCIEA0BATEILHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJIHBL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
HNurtepdepenius n qudpakiys MEXaHMIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, MOJsApu3anus, JudpaKius,
unTepdepenrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Panonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHudeckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEJUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHNE MOTIEPEYHBIX U TTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenue orpakeHust U IpesioMIICHUS] MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHinu u 1uppakiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOH KoJieOaHuH.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TTPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, nHTepdepeHuns.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue n3o0paxxeHUi B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. CinoxHbI cocTaB 6enoro ceta. LIBerT.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTHUYECKAasl cUiia TOHKOM JuH3bL. [locTpoenne n3olOpaxeHnii B coOUparomux u
pacceuBaromux JinH3ax. DopMysa TOHKON JUH3bI. YBeJIUYEHHUE, JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuus cBera. KorepeHTHble HNCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(hEpEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxinmoHHas peméTka. YcCiIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, MNPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJAPOUL.

Jlemoncmpayuu

[IpssMonuHEHOE pacpOCTpPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtrueckue npudopsI.

[TonHOEe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOMIBIO IPU3MBI.
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[Tonydyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHOW PEIIETKY.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3mepenue nmokazaresns NpeJoMIICHUS CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATbLHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIbl TPUMEHUMOCTH KJIacCUYecKoi MexaHuku. [locTynatel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOAYJSl CKOPOCTH CBETa B BaKyyMe,
OPUHIIMI OTHOCUTENIbHOCTH DUHILTEHHA.

OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAlllEHUE
JUTMHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs
TIOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
¥ UMITYJbC (HOTOHA.

OTtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
doToadpdexra. YpaBHenue DiHmTeriHa 11 Gorodrddekra. «KpacHas rpaHuiia
dboTorddexra.

JlaBnenue ceera. OnwiTel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckre yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doTogaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekra.

Ceeroguog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nydenume u mnormnomeHue
(GOTOHOB TpW TMEepexojie aroMa C OJHOTO YPOBHS DHEPTUUM Ha Apyrou. Bumwl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOAOPO/A.
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BonHoBsie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyiisipHO-BOJIHOBOM
Iyau3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmonenue nuHelyaThiX CIEKTPOB U3ITYUYECHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
DKCMEPUMEHTBI, JOKA3bIBAIOIIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
wanydeHusi.  CoiictBa  anbda-, Oera-, TamMma-uzinydeHus.  BrusHue
PaJMOAaKTUBHOCTU HA KUBbIC OPTaHU3MBI.
OtkpeiTHE TpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIH M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
Snepnbie peakuuu. [lenenre u CUHTE3 slIEp.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKU. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonbl HAOIIOICHNS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHnueckue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: TIO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TuynK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpukianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHMH.
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Bun 3Bé3nHoro neba. Co3Be3gusi, sipKU€ 3BE3BI, MUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XApPAaKTEPUCTUKU. [[narpamMma «CHEKTpaJbHBIA KIacC —
CBETUMOCTBY». 3BE3/bI TJIABHOW IOCIEIOBATEIBbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM MOCJIEAOBATEILHOCTA. BHYTpeHHEe CTpoeHHuE
3BE31. COBpEMEHHBIC MPEJACTABIECHUS O MPOUCXOXKICHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranmaktuku u kBazapsl. YHEpHBIE OBIPHI B Apax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEBEPHOTO MONMYIIAPUS U SIPKUE 3BE3/IBIL.

Hab6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTUHE MHUpa, POJib (PU3NIECKON TEOPHUH B
dbopMupOBaHUY MPEICTABICHUN O (PU3HUESCKON KapTHHE MHPa, MECTO (PU3HIECKOM
KapTUHBI MHpa B 00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kitacce oCyIIeCTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATHUKH,
OWoNOruu, XUMHH, Teorpaduu U TEXHOIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHWEe CHCTEMBl YPaBHEHHUM, TPUTOHOMETPHUECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKLUMI, NpHU3HAKU MOJ00MS TPEYroJbHUKOB,
onpeiesieHne MIOAau MI0CKUX GUryp u oobEmMa Ted.

buonozus: »nexkTpuyeckue SBICHUA B JKUBOM NpPHUPOAE, KojeOaTellbHbIe
IBW)KCHUS B )KMBOMW IPUPOJE, ONTUYECCKUE SIBICHUS B )KUBOU IPUPOJE, AEHUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAJUIMUECKON PEIIETKHU, CIEKTPAJIbHBIN aHAIN3.

l'eoepaghusi:  marHuTHBIE TIONMIOCA 3€MIIM, 3aJIeKM MArHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTHU, MPEACKA3aHUE 3EMIIECTPSICEHUIA.

Texnonocus: JHMHUU DIIEKTpOIEpead, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOIBUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpeIHEro OoOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTCIIBHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaIaHCKOro BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpECAX I'PAKIaHCKOIrO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJIECTBOBATH C COLUUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCITUTAHHSA:

ACTETUYECKOE OTHOLIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;
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S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCHuOHANIbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHUE TIJI00aIbLHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEZIC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JEATEIbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM MO (PU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIAEA0BATENBCKYIO IESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JaelcTBUS:
CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpOBaTh  MpodJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIIATE  3aKOHOMEPHOCTM M IPOTUBOPEYMST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSAX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBI ¢ YYETOM aHAIN3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JESITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITETbHOCTH;
KOOPJAWHUPOBATH Y BBIMOJHITH Pa0OTy B YCIOBUIX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBaTeibCKue 1€HCTBHS:
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BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
(u3HUECKON HAyKU;

BJIQ/ICTh HaBBIKAMHU YUEOHO-HUCCIEAOBATEIIBCKOW U MTPOCKTHOM JIEATETLHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB PEIICHUS 3a1ad (U3HYECKOTO COJNCp)KaHMs, MPUMCHCHHIO Pa3IMIHBIX
METOJIOB ITO3HAHHSI,

BJIQJICTh BHUJAMU JACATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €0
WHTEPIPETALNN, TPEOOPa30BAHUI0 M TPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYallUsIX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX TPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJISATh TPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3MpOBaTh 3aJ/ady,
BBIIBUTATh TUIIOTE3Y €€ peIICHHUs, HAaXOAUTh apTyMEHTBI JIJIS JIOKa3aTEIbCTBA CBOUX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aQHAIM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  PE3yJIbTaThl,
KPUTHYECKU OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh H (OPMYJIUPOBATh COOCTBCHHBIC 3aJlayd B 00pa30BATEILHOM
JCSATEIIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEACSITSITLHOCTH;

yMEeTb HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJIEH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33/1a49H, TOIYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

Pab6ora ¢ undgopmanmeii:

BJIaJICTh HABBIKAMU TIOJyYEHUS MHPOpMAIK (H3UIECKOTO COJEp)KaHUS M3
MUCTOYHHKOB pPa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISTh IIOWCK, aHaJW3,
CUCTEMAaTH3allI0 ¥ WHTEPIPETANNI0O WHPOPMAIMU PAa3IMYHBIX BHIOB U (opm
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTraHU3AI[MOHHBIX
3a/1a4 C COOTIOIeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHYECKUX HOPM, HOPM HWH(MOPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO CONIEpKaHUS B PA3NMUHBIX (popmaTtax c
y4€TOM Ha3Ha4YCHUS WH(DOpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAsk ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBIISITh OOLIEHUE Ha YPOKaxX (PU3UKHU U BO BHEYPOUHOU JESITEIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(QJIMKTHBIX CUTyalludi W  CcMsIr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHHUs C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXJOr0 YIEHA KOJUIEKTUBA;

IIPUHUMATh  L€JId  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA M0 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OILICHMBATh KAYECTBO CBOET0 BKJIAJIa M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJIEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATEIBbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
CcOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON PabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEU U MPEANOYTCHUN;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 00IacTH
(GU3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHH  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJbTATOB W
OCHOBAHU;

UCIIOJIb30BaTh MPHUEMBI pedIICKCHH U OLIEHKH CUTYallud, BHIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTHX IMIPH aHAIMW3E pPEe3yIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NeSATEITBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTrPAMMBI T10
dusnKe I YpOBHA CpeAaHero oOmiero oOpa3oBaHHS Yy  OOyYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIuiA
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBICHUSA Pa3BUTHUA COOCTBEHHOM SMOIIMOHAIBLHON Cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETryJTUPOBaHMs, BKIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U MIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO el U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy o6yuenus B 10 kiaacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIIbHOCTH JIFOJIEH;
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YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTEH:
MarepualibHasi TOUKa, HHEpIMajdbHas CUcTeMa OTCUYETa, abCOMOTHO TBEPAOE TENO,
WJIeaTbHbIN a3, MOJEIM CTPOECHUS I'a30B, KUAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIIEKTPUYECKUH 3aps]l IPU pelIeHUU (PU3HUECKUX 3a]1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
3JEKTPOJUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIIMHEHHOE JIBU>KEHHUE,
CBOOOJIHOE TaJIeHUE TeN, JBMKECHHUE MO OKPYKHOCTH, WHEPIIHs, B3aUMOJCHCTBHUE
ten, nuddy3us, OpOyHOBCKOE JBIKEHUE, CTPOCHHE >KHIAKOCTEH U TBEPIBIX TeT,
U3MeHeHne o0bEMa TeNl MpU HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAllUs, IUIaBJICHUE, KPUCTA/UIM3AlMs, KUIEHUE, BIIAXKHOCTh
BO3/1yXa, MOBBIINICHUE JABICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHMS ra3a B M3OIpPOLIECCaxX, IJIEKTPU3aIUs Tel,
B3aNMOJICVICTBUE 3aPAI0B;

OTHUCHIBATh MEXaHUYECKOE JIBIKCHUE, UCIOIb3Yysd (U3UYCCKUE BEITUUYUHBI:
KOOpAWHATa, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPTUsl, MEXaHUYeCKas
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICIT HCHOJB3yEMbIX BEJIMYMH, MX OO0O03HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEJIUYUHY C JIPYTUMH
BEJIUYMHAMU;

OIMCHIBATh HM3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBICHUS,
UCTIONB3Ysl (M3MYECKHE BEIWYMHBI: JaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKAs] DHEPIrUsi XaOTUUECKOTO JBUKEHUS MOJIEKYJ, CPEIHECKBAApaTAYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICHUCTBUS TEIUIOBOTO JBUTATENSA, IPU OIMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003HaYCHUSI W CIWHMIBI, HAXOAUTh (POPMYNBI, CBSA3BIBAIOIIKE JTAHHYIO
(U3UYECKYIO0 BEIUYMHY C IPYTHMHU BEITUYNHAM;

OIUCHIBATh U3YUYCHHBIC JICKTPUUECCKHE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUEC BEIUYHMHBI: dJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE TI0JIC, HAMPSIKEHHOCTH TOJISI, MOTEHIIHAJ, PA3HOCTh IMOTEHI[UAJIOB;
P ONWCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHUIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3UPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Yys (PU3HUECKUe
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHCHWS MEXAaHUYECKOW HHEpPruM, 3aKOH COXPAHEHHUS HMITyJIbCa,
NPUHIUAN CYNEPIIO3UIMK CWJI, NMPUHIMII PABHOIPABUS HHEPUHATBHBIX CHCTEM
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oTcu€Ta, MOJEKYJISIPHO-KHHETHUECKYI0 TEOPHIO CTPOSHHUS BEIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CpeHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYHKCHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
DIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, TpuW STOM pa3iuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0O0BSCHATH OCHOBHBIC TIPUHIIHITBI ICWCTBUS MAIIIMH, IPUOOPOB M TEXHHYECKUX
YCTPOMCTB; pa3inyaTh yCIOBUS WX 0€30MMaCHOTO MCIOJIb30BAHUS B TIOBCETHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HMYCCKUX SBICHUU W
IIPOIIECCOB C HCIOJb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh nMpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHMSI, IPOBOIUTH OIBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIC U KOCBEHHBIC U3MEPCHUS (PU3HUCCKUX BEIUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO HM3MEPEHHUS W KCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(uKcUpoBaTh PE3yIbTATHI MOJYUYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMUMH B BUJIE
TabJIUIl U TPpaUKOB, A€NaTh BEIBOABI IO pE3yJIbTaTaM HCCIIECIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIEIOBATENbCKON W TPOEKTHOU
JESTEIHHOCTH C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpPaTOpPHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4¥ C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (PU3UYECKYIO MOJIEINb, BBIACIATh (PU3NUECKUE BEITUYUHBI U (POPMYIIHI,
HeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOJAUTH PAcuEThl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3MUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
IIEMIOYKY PACCYXACHUI C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKre SIBICHUS;

WCITIOJIB30BaTh MTPH PEIICHUH YISOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIONCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMN U TPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJIAPHON WH(POPMAIMK, TONYYCHHOW W3 Pa3THMIHBIX
MCTOYHHUKOB, KPUTHUECKHN aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;
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MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTUH;

UCII0JIH30BaTh TEOPETUUYECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHOM KUZHU JIJIs
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3/I0POBBS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPELE;

paboTaTh B TPYIINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO paclpenensiTh OOS3aHHOCTU H
IJIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIJl KQXI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIICHUE PaCCMAaTPpUBAEMOM TPOOIEMBI.

K koniy o6yuenus B 11 kiacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTO (pU3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW EATCIIBHOCTH JIOJEH, 1EeIOCTHOCTh U €IUHCTBO
bu3uYeCcKoi KapTHHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN JNEKTPUUECKHUM 3apsil, Jy4d CBETA, TOYCUHbIM UCTOYHUK CBETA, siJCpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiAjpa MPH PEHICHUH (DU3UYECKUX
3a/1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3UKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, 3JIEKTPOMAarHUTHAasT WHAYKIMUSA, JACHCTBUE MArHUTHOTO TIOJA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIEOAHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHE,
uHTeppepeHnrs, audpakuus W TONSpU3alUsg CBETa, JHCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (hotorddeKkT), CBeTOBOE NaBlICHHE, BOSHUKHOBEHHE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONUCHIBATh W3YUYEHHBIE CBOMCTBA BeEIIECTBA (3JIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTb  Pa3NUYHBIX  Cpel) U

AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTONB3Ys (U3UUYECKUE BEITUIUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIIAs CHIia, padoTa TOKa,
WHAYKIMS MarHuTHOIO IMOJs, cuia Ammnepa, cuia JlopeHma, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl 3JIEKTPUYECKOTO M MArHUTHOIO IIOJIEH, MEPHOJ MU YacToTa
KoJiebaHUl B KoJeOaTeIbHOM KOHTYpe, 3apsii U Ccuja TOKa B Mpolecce
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TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CWJIa JIMH3BI, TPU ONHCAHWH TPABUIBLHO TPAKTOBATh (HU3MUCCKUI
CMBICIT HCIIOIb3YEeMBIX BEIUYMH, HMX OOO3HAYCHHsS] W CIAWHUIIBI, YKa3bIBaTh
(bOopMyIIBI, CBSI3BIBAIOIINE TAHHYIO PU3HUYECKYIO BETMUHUHY C IPYTUMHU BETMUYNHAMU,

ONMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS H MPOICCCHI, HCIOIB3YS
(du3HUecKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
9JacToTa CBETA, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypacaaa, SHEPTUs CBA3H
ATOMHBIX SIJE€p, TPU OINMCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX OOO3HAYCHUS M CIWHUIIBI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYIO BEIWYMHY C JPYTUMH BEJIUYHHAMH,
BBIUUCIISATH 3HaUCHNUE (PU3UICCKON BEIIMYNHEI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIBHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JICKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO0 PaclpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHsSI DHEPIHH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXPaHCHHSI
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHS MacCOBOI'O YHCIIA, TOCTYyJIaThl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IPU 3TOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENIeNIATh HAIllpaBJIEeHUE BEKTOpa MHAYKIIMM MarHUTHOTO TIOJISI TPOBOIHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3EpPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 10 HCCICIOBAaHMIO (U3UYCCKUX SIBJICHUH U
IIPOIIECCOB C HCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopmynupoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y YI4EOHOTO PKCIICPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIC0BATh 3aBUCUMOCTH (PU3HYECCKHUX BEJIIMUMH C HUCTIOJIb30BAHUEM MPSMBIX
M3MEPEHUI: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3yIbTAThHI
MTOJTYYEHHON 3aBHUCHMOCTH (DM3WYSCKUX BEJIWYUH B BUJIC TaOIUIl U TpadHKOB,
JieaTh BEIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIBCKON W TPOSKTHOU
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JESATENbHOCTU C WCIOJNb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U JaOOPATOPHOTO
000py10BaHMUS;

pemiarb pacy€éTHbIE 3a7auyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MUECKHE 3aKOHbI U MPUHLHUIIBI, HA OCHOBE aHaJM3a yCIOBUA 3aJa4H
BbIOMpATh (HU3UUECKYIO MOJEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ PelIeHHs, TPOBOAUTH PacdyE€Thl M OLEHUBATH PEATBbHOCTH
MOJIYYEHHOT'0 3HAYCHUs (PU3HUECKON BETUYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUMBYIO
LENOYKY PaCCyXJCHUM C ONOpod Ha H3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU H
(duznueckue siBICHMUS;

UCII0JIb30BaTh IPU PEIICHNUHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALUU U TPEICTABICHUS
y4eOHOM M HAy4YHO-MOMYJSPHOM HMHPOpPMalUK, TMOJYYEHHOW U3 Ppa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOJIYyHaeMYI0 HHPOPMAIIHIO;

OOBSCHATh MPHUHIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KHU3HU;

PUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME INPOIIECCOB OKPYXKAIOIIEr0o MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUA 10 (PU3UKE B IOBCETHEBHON KU3HU JIS
obOecnieyeHus: 0O€30MACHOCTH IpH OOpalleHuH ¢ NpuOOpaMHU U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3J0POBBSI U COOJIIOJICHUSI HOPM SKOJIOIMYECKOTO
IIOBEJICHUS B OKpY’KaloIlel cpefe;

paboTatb B TIpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAalbOTy TPYMNINbl, PALUOHATIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMATPUBAEMON MTPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM undposbie
Ne n/m P Konrpoasnsie [ IIpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgean 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Junamuka 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 bubmmorexa [TOK

https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [JOK
' Ma3oBbIE IIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. QJIEKTPOJAUHAMUKA
4.1 DNeKTpocTaTuKa 10 bubmmorera [JOK
https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3neKTpUYECKni TOK. TOKHM B 1 bubnuorexa [JOK
' pa3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasbubie | IIpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHoe noJie. DIeKTpoMarHuTHast 1 | 3 bubnuoreka [JOK
' HHIYKIHASL https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4ecKUe U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KOJICOaHHsI https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKUe 1 JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OcCHOBBI cieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4

Pa3znesn 4. KBAHTOBASA ®U3UKA
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bubnuoreka [IOK

4.1 DI1eMEHTHI KBAHTOBOM OIITHUKHU 6 hitps://m.edsoo.rw/7f4 1c97c
bubmmorexa [{OK
4.2 C 4
Tpocime atoma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A 5
3 TOMHOE A7Ipo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 Bubnmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3znen 6. OBGOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0061maroiiee NOBTOPEHHUE 4 féﬁ?;ﬁfg;gﬁﬁfmcwc
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bceero u3ydeHus | oOpa3oBaTejibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
Ve Prp bubnuoreka [JOK
1 Hayunbie MeTo1p1 TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKpYXKaroIllero Mupa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHOU 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JAESATEILHOCTH JIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nBrokeHusd. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnunoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
IBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majienre. Y CKopeHue | bubnuoreka [JOK
CBOOOHOTO IMaECHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEHHE MaTepUaIbHOU TOYKH 110 1
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
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[IpuHnun otHOCUTENBHOCTH ["anunest.

Kuneruueckas SHEPTUsia MElTepPI.‘J..]'ILHoI\/'Iv

bu6mmoreka [IOK
8 HNuepuuanbHble CUCTEMBI OTCUETA.
. https://m.edsoo.ru/ff0c3be8
IIepBsiii 3ak0oH HproToHa
Macca tena. Cuia. IlpuHmun
9 CYIIEPIIO3UIIUU CUIT BpTo OH 3aKOH bubmorexa HOK
YIEp i - 2TOP y https://m.edsoo.ru/ff0c3be8
Herotona g MaTepuanbHOU TOYKH

10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepUaNIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bu6moreka [IOK
11 TskecTu. [lepBas kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cumna tpenus. Kosdduiment tpeHus.

P b P bu6mmoreka [IOK
13 Cuta conpoTHUBJIEHUS PU IBMOKEHUU
https://m.edsoo.ru/ff0c3f76
TeJa B JKUAKOCTH WJIH Ta3e
[ToctynarenbHOE U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
Mowment cuisl. [1nedo cunpl. YeiaoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
HNmnynbc maTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOUCK. bu6mmoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE

16 PaGoTta 1 MOIIHOCTH CHJIBL. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502
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ToukH. Teopema 00 H3MEHEHHUH
KMHETUYECKON SHEPTUU

17

[ToreHnmanpHas dHEprus.
[loTeHumanpHas 3HEPIUs ypyro
neGopMHUPOBAHHOW TIPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3u
MTOBEPXHOCTU 3eMJIU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEMIOTEHIMAJIbHBIE
cuiibl. CBsA3b pabOTHI
HENMOTEHLUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUs] MEXaHUYECKOU
SHEpPruun

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabora «lccnenoBanue
CBSI3U PAOOTHI CHITBI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIpUMEpPE PACTSHKEHUST PE3HHOBOTO
KIyTay

20

KonTtponbHas padoTa o treme
«Kunemaruka. JlnHamMmuka. 3aKOHbI
COXpaHEHUsS B MEXaHUKE»

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETHYECKOH Teopun. bpoyHOBCKOE
neuxenue. Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUS U
B3aUMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHus ra30B, )KUIKOCTEN U
TBEPABIX TEI
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23

Macca monekyn. Konuuecto
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa u
e€ u3mepenue. lllkxana remneparyp
Lenbcus

25

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcoJroTHasl TeMIiepaTypa Kak Mepa
CpeaHeN KUHETUYECKOM dHEPruun
JIB)KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bubmmoreka [IOK
https://m.edsoo.ru/ffO0c511e

27

3akon /lampToHa. ['a30BbIC 3aKOHBI

28

JlabopaTtopHnas pabora «lccnenoBanue
3aBHCUMOCTH MEXIY MapaMeTpaMu
COCTOSIHHUS pa3peKEHHOTO Ta3a

29

W3omporieccrl B uaearibHOM raze u ux
rpaduueckoe npeacTaBieHUue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsia sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
cIocoOrI e€ n3MeHenns. KonuyectBo
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrus 0JJHOATOMHOI'O UJI€AJIbBHOTO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
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VYnennrHasg TEIIOEMKOCTD BELIECTBA.

bu6mmoreka [IOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AnuadaTHbIN Mpoiecc

3 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHNE K U30IIpoLIeccaM https://m.edsoo.ru/ffOcSefc
HeobpaTtumocTs nporeccos B

. bubnuorexa [JOK
34 npupoje. Bropoit 3akoH
https://m.edsoo.ru/ff0c6230
TE€PMOIMHAMUKHU

35 [Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KI1J

37 DKOJIOTHYECKHE MTPOOIEMbI
TEIJIOHEPTETUKH

18 O6o0matomuii ypok «MoJtekysipHast bubnuoreka [IOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o reme

39 «MounekynspHas ¢puszuka. OCHOBBI bubmmorexa [OK

YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI»

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Hcmapenue u kurenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS

. bubnuoreka [JOK
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
1 amopdHble Tena. AHU30TPOIHS bubnuorexa [IOK

CBOMNCTB KpHUCTAJIIIOB. >KI/II[KI/IC
KpHuCTaJlJIbI. COBpeMeHHHC MaTCepHraJIbl

https://m.edsoo.ru/ff0c65f0
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[liaBnenue U KpUCTATUIU3 AU

bu6mmoreka [IOK
43 VY nenbHas TEIIOTA MJIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnmumarust
b K
44 VYpaBHeHue TEIIoBoro danaxnca nommorexa O
https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tei. DINEKTPUISCKUU
bubmmoreka [{OK
45 3apsj. [IBa Buaa 3neKTpUUECKUX
https://m.edsoo.ru/ff0c6bee
3apssIoB
[IpoBOHUKH, TUAIECKTPUKN H
P P Bu6mmorexa 1[OK
46 TTOJTYTTPOBOTHUKHU. 3aKOH COXPAHECHHUS
https://m.edsoo.ru/ffO0c6bcc
ANEKTPUUECKOTO 3apsia
B3anmoencreue 3apsaoB. 3aKoH
. . bubmuotexa [JOK
47 Kynona. ToueyHsId 37€KTpUUECKUN
https://m.edsoo.ru/ffOc6ced
3apsij
Hanps:k€HHOCTh 3JIEKTPUYECKOTO
43 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
AJIEKTpUUYECKUX nosieu. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuni 31eKTpoCcTaTH4ecKOro
bu6mmoreka [JOK
49 noJisa. [Torenuuan. PazHocth
https://m.edsoo.ru/ff0c6f00
MOTEHIIMAIOB
[IpoBOHUKM U TUPTECKTPUKU B
POBOA A P bubnuoreka [JOK
50 3JIEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
Jwvsnexkrpudeckas NpOHUIIAEMOCTh
. bubmuoreka [JOK
51 OnexrpoeéMkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126
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52

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKeHHOTO
KOH/IEHCATOPa

bubnnoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTro pHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3emileHue AIeKTPOIpruOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma ist
ydacTka [enu

56

[TocnenoBarensHOE, TapaieIbHOE,
CMEIIaHHOE COEAUHEHUE
MPOBOJHUKOB. JIabopaTtopHas paboTa
«3yyeHne cMemaHHOrO COeIMHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIIHOCTB AIIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anektpudeckoii nenu. Koporkoe
3ambikaHue. JlabopatopHas paborta
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0
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DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIIOB. 3aBUCUMOCTb

59
CONPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

60 DNEeKTpUYECKUU TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 MpUMecHast MpoBoguMocTh. CBOMCTBA bubnuorexa [JOK
p—n-nepexona. [ToaynpoBoAHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DIEKTPUYECKHUH TOK B PACTBOpaxX U

2 pacriaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPUYECKUH TOK B rasax.

63 CaMOCTOSITENIbHBIN U bubmuorexa [JOK
HECAaMOCTOSITENIbHBIA pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuyueckrue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnunoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok bubnunorexa [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposnpHas paboTa o teme

P P N bubmuoreka [JOK
66 «Qnekrpocratuka. [1ocToOAHHBIM

JNEKTpUUECKUi TOK. Toku B

https://m.edsoo.ru/ff0c8a8a

53




pas3nuYHEIX cpenax» /Beepoccuiickas
MPOBEPOYHas paboTa MPH MPOBEACHUU
Ha OyMa)KHOM HOCHTEJIC

PesepsHbiil ypok. KonTpoiabHas bubnuorexa [JOK
67 1
pabora 1o Teme "IneKTpouHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIit ypok. O600maromui ypok | bubnuorexa [JOK
o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOTPAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobubie | - Hpaxrieckie u3yyeHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypebi
[TocTostHHBIE MAarHUTHI B X

| B3auMo/ieiicTBrue. MarauTHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabota «3yyeHue | | bubnuoreka [JOK
MarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTtopHnas pabota 1 | bubnuorexa [JOK
«MccnenoBanue NenUCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnunoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
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OnexTpoMarHuTHast UHAYKIUs. [loTox
BEKTOpa MarHuTHoU nuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HUHAYKOUN

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTH. SIBIEHUE
camouHaykiuu. 3J1C caMOMHTyKITUH.
DHEeprusi MarHUTHOTO TIOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHuTHOE I10JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTBI, JEKTPOABUTaTENb,
YCKOPHUTEIHN JIEMEHTAapPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o0matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTponbHas paborta o teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS UHIYKLIHSY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosneOaHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHHi.
[IpeBpanienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06
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13

JIaboparopHas paboTa
«HMccaenoBaHne 3aBUCUMOCTH
nepuoa MaJibIX KoJieOaHui rpy3a Ha
HHUTHU OT OJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarensupd KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U7eanbHOM K0Je0aTeIbHOM KOHTYPE.
AHaorus Mex1y MeXaHn4eCcKuMHu U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA SHEPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KosebaHusAX. BbIHYyXIeHHbIE
MexaHuueckue kojedanus. Pe3onaHc.
BbIHYXIeHHBIE 2JIEKTPOMArHUTHBIE
Kosie0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEeHHbIA TOK. MOIIHOCTh
MIEPEeMEHHOT0 TOKa. AMIUIUTYAHOE U
JICUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMPsKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoicTso,
nepenava u noTpedieHue
JIEKTPUYECKOMN SHEPIUU

19

yCTpOfICTBO H MPAKTUYCCKOC
NMPHUMCHCHUC DJICKTPUYCCKOTI'O 3BOHKA,

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cc324
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IEHEPaTOPa IIEPEMEHHOIO TOKA,
JIMHUU DIIEKTpoliepesayd

DKOJIOTUYECKHE PUCKHU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 KynpTypa ncnons3oBanus
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHU
MexaHu4ecKkue BOJHBI, YCIOBHS

21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnnorexa [JOK
pacnpocTpaHeHus U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepevnsie U IPOI0JTHHBIC BOTHBI

2 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX

23 CBOHMCTBA U cKOpocCTh. [1Ikana bubamorera LOK

P ’ https://m.edsoo.ru/ff0ccfe0

3IEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI pagnoOCBA3U U

24 teneBuaeHus. Pa3BuTue cpencTs
cBs3u. Paguonokanus

)5 KontponsHas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHENHOE pacpoCTpaHEeHnE

26 CBETa B OJJTHOPOJHOM CpeJie. bubmuorexka [JOK

ToueuHsblii ICTOYHUK cBeTa. JIyu
CBETa

https://m.edsoo.ru/ff0cd350
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OTtpakeHue cBera. 3aKOHbI

bubnuoreka [IOK

27 oTpakeHus csera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe
)3 BHYTpEeHHeEe oTpaxkeHue. [IpenenbHbin bubnuorexa [JOK
YIr'oJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaXeHUs
79 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
IOKa3aTells MPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzobpaxeHuii B
30 nuH3e. PopMysia TOHKOU JIMH3bI Bubnmorexa [IOK
- POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopaTtopHnas pabota
31 «HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
0 oenoro cBeta. LIpet. JJaboparopHas
paborta «HabmoaeHune nucrepcuu
CBETa»
13 Hurepdepennius cpeta. Judpakmus bubnuoreka [JOK
ceera. Jludpakunonnas pemeTka https://m.edsoo.ru/ffO0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpUOOPHI U YCTPOICTBA U
yCJIOBHS UX O€30MaCHOTO MPUMEHEHUS
36 I'panuipl MPpUMEHUMOCTH bubnuoreka [IOK

KJacCHYeCcKOH MexXaHukH. I1o CTYJIaThI

https://m.edsoo.ru/ff0cf862
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CIELUAJIbHOU TEOPUU

OTHOCHUTEILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3ameyieHre BpeMEHH M COKpaIlleHre bubmmorexa [TOK
8 P patl https://m.edsoo.ru/ffOcfa4?2
JUTUHBI
DHEprusi U UMIYJIbC PEISITUBUCTCKOW
. bubnuoreka [JOK
38 yacTulbl. CBSI3b MAaCChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
KonTponsHas pabora «OnTuka.
. bubmuorexa [JOK
39 OcCHOBBI cienMaNbHON TEOPUHU
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEITLHOCTHY
40 ®otonsl. ®opmyna [Tnanka. DHeprus bubnuoreka [IOK
U UMIyibc GpoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 OK
OTeKa
41 dhotorddexra. OnbiTer A. I nommoreka L
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpororddexra. YpaBHEeHUE
- - bu6mmoreka [JOK
42 OwunmrerHa s potodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBaenne cpera. OnbiTel I1. H.
. bubmuoreka [JOK
43 JleOeneBa. XuMHUYECKOE IEWCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCcTpoucTaa u
m MPaKTUYECKOE MPUMEHEHHE:

¢dboTOodMEMEHT, HOTOAATUHK,
coJiHeuHas baTapesi, CBETOIHO
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Permrenne 3aga4 mo reMe «IeMEHTHI

bubnnoreka [IOK

45
KBAHTOBOM ONTUKM https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. OMbIThI

46 Pesepdopna no paccessHuio o-4acTu bubmmorexa [TOK

PPOPAATOP a https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aroma
bubmmoreka [{OK
47 [Toctrynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomenne (poOTOHOB
i ¢ bubmmoreka [{OK
48 MIPU TIEPEXO0JIe aTOMa C OJTHOTO YPOBHS
N https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IPpYyroil. Buasr ciekTpos
Bonnosrle cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM nyaniu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)K/ICHHOE HU3JIy4CHHE
OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI

bu6mmoreka [IOK
50 Pezepdopna o onpeneneHno cocraBa
https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOIO M3ITy4EHUS
CaoucTBa anbda-, 6era-, raMmma-

51 n3inydyeHus. BousiHue
PaaOaKTUBHOCTH HA KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

5 N3otomnbl. Anbda-pacma. bubnunoreka [JOK
DNEKTPOHHBIN U MO3UTPOHHBIW OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-u3nydeHue

53 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. bubnunoreka [JOK

SnepHeie peakuuu. AnepHbiv

https://m.edsoo.ru/ff0d1356
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peaktop. [IpoGiieMsbl, TEPCIIEKTHBEI,
9KOJIOTHYECKHE ACIIEKTHI SACPHOU
DHEPIreTUKU

54

OnemeHTapHble YacTULbl. OTKpPbITHE
Mo3UTpoHA. MeTo 1l HAOTIOICHUS U

PErucTpaiv 3JCMECHTAPHBIX YaCTHII.

Kpyrasiit cros «@yHnameHTanbHbIe
B3aUMOJEUCTBUA. EQUHCTBO
(u3nuecKou KapTUHBI MUpa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

DTtanbl pa3BUTUS ACTPOHOMUU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3BE3mHOTO Heba. Co3Be3us, IpKUe
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nekeHne. CoJIHEUHAsI cucTeMa

56

Counnite. CotHeUHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIEeI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spotronuu COJTHIA U 3BE3]T

58

Mineunbin [Iyre — Hama [Nanakruxa.

ITonoxenne n npmxenue CoyHLA B
lNanaktuke. I'anaktuku. YepHsle
JBIPBI B AJIpax rajJakTHK
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59

Bcenennas. Pazberanue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepemennsie npo6iieMbl aCTpOHOMUU

61

KontponsHas padoTa «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o06maromuit ypok. Pons ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM 1
ATUYECKOH chepax IesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKH ¥ ACTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64

O6o06matromuii ypok. Poib
¢buznueckoit Teopun B GopMUPOBAHUHI
MpeACTaBICHUHN 0 PU3NUECKON
KapTUHE MHUpa

65

O6o06matromuii ypok. Mecto
(hbM3UYECKO KapTHHBI MUPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUIA O IPUPOJIC

66

PesepBHbIi ypok. MaruuTHoOE 1oJie.
DneKTpOMarHuTHask UHIYKIHUS
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PesepBubiit ypok. Ontuka. OCHOBBI

67 CIEMaJIbHOM Teopuu 1
OTHOCUTEJIBHOCTH
Pesepnblit ypok. KBanroBas ¢usuka.
bubmmoreka [{OK
68 DneMeHTbl aCTPOHOMUHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(U3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Msikumies I'.41., Byxosues b.b., Corckuiit H.H. ®usuka. 10 kinacc. YueObuuk s
o01eoOpaszoBaTenbHbIX opranu3anuid. M: [Ipocsemenue, 2017.

®dwusuka. Paboune nporpammel. [Ipenqmernas muHus yueOHUKOB cepunt «Kimaccuueckuii Kypey.
10-11 xmaccel: yueb. mocodue uist 001meoOpa3oBaT. opraHu3aiyii: 6a3oBeId U yrayOl. ypoBHU /
A.B.lllatanuna. — 2-e u3a. — M.: Ilpoceemenue, 2018. — 91 c.

OU3UKA 10. Dnexrponnoe npuioxenue k yueonuky I'. 5. Mskumesa, b.b.byxoBuesa,
H.H.Cotcxkoro. 3A0 «O6pazoBanne Meana» OAO «M3narensctBo «IIpocBemnienue»,
2011. DVD.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Caypos 10.A. ®usuka. [loypounsie pazpadbotku. 10 kimacc: mocodue nmst yautemnei
o6meoOpazoBaTenbHBIX yupexkaenuii / M.: [Ipocsemenue. 2010.

Bonkos B.A. YHuBepcanpabie moypounsie pazpadbotku no pusuke: 10 kmacc. - M.: BAKO,
2007. - 400 c. - (B momo11p MIKOILHOMY YUUTEITIO).

[ToBTOpEHUE M KOHTPOJIb 3HAHUM 10 PU3KKE HA YPOKaX U BHEKJIACCHBIX MeponpusTusx, 10-11
KJIACChl: TUKTAHTBI, TECTHI, KPOCCBOP/IbI, BHEKIACCHbIE MeponpusaTus. H.A. SnymeBckas. -
Mocksa: U3narensctBo ['mobyc; Bonrorpan: Ilanopama, 2009. - 240 c. - (KauectBo 00ydeHwms1).

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HMHTEPHET

[lepeueHs 3MEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB IO (PU3UKe

http://school-collection.edu.ru/collection

EctectBenHO-HayuHbIe KCTIepuMeHThl — Du3nka: Kosutekuus Poccuiickoro
00111e00pa30BaTEIILHOTO MMOPTAJIa

http://experiment.edu.ru

OTtkpbIThIN KOJEemk: Ousnka

http://www.physics.ru

DeMeHTHI: TOMYJISIPHBINA caiiT 0 hyHJaMEeHTaIbHOM HayKe

http://www. elementy.ru
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BBGZ[GHI/IC B HAHOTCXHOJOT' MU

http://nano-edu.ulsu.ru

BuptryansabiiiMeToquueckuil kabunet yuurenst pusuku u actponomun: cait H.H. lomynuHoH

http://www.gomulina.orc.ru

BuptyansabiiipnzMaT-Ki1acc: 00meropoICKoi caifT capaTOBCKHUX y4nuTeNIel
http://www.fizmatklass.ru

BupryanbHbiiipoH]] €cTeCTBEHHO-HAyUHbIX U HAYYHOTEXHUUECKUX 3P PekToB «DpdexTruBHasA
¢buzuka»

http://www effects.ru

lNazera «®uszukay U3parensckoro goma «IlepBoe centsOps» http://fiz.1september.ru

EcrectBeHHO-Hay4yHas mkoya TOMCKOro MOJIMTEXHUYECKOTO YHUBEpCcHUTETA http://ens.tpu.ru

3anumarenbHas GU3MKa B Bompocax u orBerax: cat B. Enbkuna http://elkin52.narod.ru

3aoyHas ecrecTBeHHO-Hay4yHas 1mkoiia (KpacHosipck): yueOHble MaTepuaibl o Gpusuke ass
IIKOJIBHUKOB http://www.zensh.ru

3aoyHas puU3MKO-MaTeMaThueckas 1Kkoyia TOMCKOTo rocyjapcTBEHHOTO YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat

3aouHas puzuKo-TexHUYecKas mkojaa npu MOTU

http://www.school.mipt.ru

Nudopmaruka u ¢pusuka: caiT yaurens GU3NMKA U HHOOPMATUKH
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