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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUN K pe3yJbTaTaMm
OCBOEHHSI OCHOBHOI 00pa3oBareiabHOM nmporpaMmmsbl, ipencraBieHHbix B @I'OC COO,
a Tarke ¢ yuérom (enepanbHOl pabodeil mporpaMmbl BOCIUTAHUS W KOHIEHIIUU
npenojaBanus ydeOHoro npenMera «Pusuka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit @eneparuu, peaau3yrommuX OCHOBHbBIE 00pa30BaTeIbHbBIE TPOrPaMMBI.

Copepxanue TmporpaMMbl 1O (HU3MKE HampaBlieHO Ha (OpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa oOydarommxcst 10—11 kmaccoB npu o0yueHuu
ux (us3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSITEIbHOCTHOTO MOAXO[A.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METaNpelIMETHbIM pe3yJbTaTaM OOYUYEHHUS, a TaKXKe
YYUTBHIBAET HEOOXOJUMOCTb pealu3alMd MEXKIPEIMETHBIX CBA3e (U3MKH C
€CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH MpeaMeTaMu. B Heil onmpenenstorcss OCHOBHbBIE
e u3ydeHus (U3MKA Ha YPOBHE CPEIHET0 OOIIero oOpa3oBaHUs, TIAHHPYEMbIC
pe3yNbTaThl OCBOCHUSI Kypca (DU3UKU: JIMYHOCTHBIC, METANPEAMETHBIE, TIPEIMETHbIE
(Ha 6a30BOM YPOBHE).

[Iporpamma 1o (pu3MKe BKIIOYAET:
IUTaHUpYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3MKHU Ha 6a30BOM YpOBHE, B TOM YHCIIE
peIMETHBIE PE3YJIbTAThI MO ToAaM 00y4eHHUS;

e coziepkanue yuyebHoro npeamera «dusnkay no rogam o0ydeHuUsl.

du3rka Kak Hayka 0 HauboJee O0IIUX 3aKOHAX MPUPOJIbI, BHICTYIAsl B KAUECTBE
y4e0HOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CUCTEMY 3HaHUU 00
okpyxatorieM wmupe. llkoapHBI Kypc (U3MKHM — CHUCTEMOOOpa3yIOmuUnd IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SIBJICHUM, H3Yy4aeMbIX XHUMHUEH, Ouojoruen, Gpuzndeckoin
reorpadueit u actpoHomuei. Vcronp3oBaHue W aKTUBHOE NMPUMEHEHUE (DU3UIECKUX
3HAHMIM OmpeneNsieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IMOJYYEHHUS HOBBIX MaTEpPHAJIOB C
3aJJaHHBIMUA CBOMCTBaMH M Apyrux. M3yuenue (U3MKHM BHOCHUT OCHOBHOM BKJaJa B
dbopMUpOBaHUE E€CTECTBEHHO- HAy4YHOM KAapTUHBI MHpa OOy4yaloluxcs, B
dbopMUpOBaHUE YMEHUN TPUMEHSITh HAYYHBIN METO/1 TO3HAHUS TP BHIMIOJTHEHUN UMU
y4EOHBIX UCCIIECOBAHUN.

B ocHOBY Kypca pu3uKH 15l ypOBHS CpEeIHEr0 00LIEro 00pa3oBaHus MOJOKEH
pAA UAEH, KOTOpPbIE MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €TONIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBHM C HEW KypC SBISCTCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COAECPXKUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUUYECKOH, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (U3HKU
o0beAMHEH BOKPYr (Qu3nueckux Teopud. BenymuMm B Kypce sBIsIeTCS
(opMHUpOBaHUE MPEJCTABIECHUN O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzanus mOpearnojiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIHAaNa (U3UYECKON HayKH, OCMBICICHHE CBSI3M pPa3BUTHUS
(Gu3MKH C pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpaesnennocmu. Kypc pusuku npemnosaaracT 3HaKOMCTBO
C LIMPOKUM KPYroM TEXHUYECKHX M TEXHOJIOTMUECKUX MPUIOKEHHH H3ydeHHBIX
TEOpUI U 3aKOHOB.

Hoes oxonoeuzayuu peanusyeTrcss TOCPEACTBOM BBEACHUS 3JIEMEHTOB
COZICpXaHMsl, TMOCBSIMIEHHBIX OSKOJOTHYECKHMM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbI C Pa3BUTUEM TEXHUKW M TEXHOJOTUW, a TaKKe OOCYXKIIECHUS
po0JIeM palOHAIBHOTO TPUPOAOIIOIb30BAHUS U SKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHM 3JIEMEHTAMHU Kypca (U3MKM Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHusl fABIAOTCA (pusmueckue teopur (HopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHUS (PU3UUECKON TEOPUHU, POJU (PYHIAMEHTAIBHBIX 3aKOHOB U
INPUHLKIIOB B COBPEMEHHBIX MPEJCTABIECHUSAX O MPUPOJE, FPAaHUIIaXTPUMEHUMOCTH
TEOpUH, I ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U TPOLIECCOB).

CucTeMHO-AeATEeIbHOCTHBIN MOAXO0Nl B Kypce (PU3MKU peau3yeTcsl MpexJie
BCEro 3a CU€T OpPraHM3aluy SKCIEPUMEHTAIBHON NESITeIbHOCTH O0Yy4aroluXcsl.
Jl;1s1 6a30BOr0 YpOBHS Kypca (PU3UKU — 3TO UCIIOJIB30BAHNUE CUCTEMBI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JJa0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no ¢usznke OObeAMHEHBI B OOIIUN CIHUCOK YYCHUYECKHX MPAKTUYECKUX PpadoT.
Boigenenne B yKa3aHHOM TIE€peYHE J1abOpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCSl y4aCTHUKaMu 00pa30BaTeNbLHOrO Ipoliecca
UCXO/sI U3 OCOOCHHOCTEH TJIaHUPOBAaHUS W OCHalleHus kabuHeTta pusuku. [Ipu
3TOM O00€CHEeYMBAETCsl OBIAJACHUE OOYYaOIIMMHUCS YMEHHSIMU IPOBOJMTH
KOCBEHHBIE M3MEPEHHs, UCCIEAOBaHUSI 3aBUCHUMOCTEN (U3MUECKUX BEIUYUH U
IIOCTAHOBKY OIIBITOB MO MPOBEPKE MPENTI0KEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yeseTcs pelieHNI0 PACYUETHBIX U KaYECTBEHHBIX 3a7au.
[Tpu 3TOM 1J1s1 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBJISIIOTCS 33J]a4M C SIBHO 3aJJaHHOM
(u3nUecKol MOJEINbIO, MO3BOJISIOIME TPUMEHATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk U HHTCTPUPYS 3HAHUS W3
pasHbIX pasfenoB. s KadyecTBEHHBIX 3a]lad MPUOPUTETOM SIBJISIIOTCS 3aJlaHUs Ha
OOBSICHEHUE TPOTEeKaHUsI (U3MYECKUX SIBICHUN W TPOILIECCOB B OKpYKarolen
KU3HHU, TpeOyromue BbhIOOpa (U3MYECKOM MOACIM JUIsl CUTYallud MPaKTHKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ TpeboBaHusimu DPI'OC COO Kk MarepuaibHO-
TEXHUYECKOMY 00€eCTIedeHUI0 Y4eOHOT0 TIporiecca 0a30BbIid ypOBEHb Kypca (hHU3UKU
Ha YypOBHE CpeIHEero oOIero oOpa3oBaHUs JIOJDKEH HM3Yy4aTbCsl B YCIOBHSIX
MPEIMETHOTO KaOuHeTa (PU3WKH WM B YCJIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOTr0 IMKia. B kabuwHere (U3MKK JTOIDKHO OBITH
HeoOXxoauMoe JiabopaTopHOe OOOpY/IOBaHWE /Ui BBHITIOJIHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHHYECKHX MPAKTUYECKHX paboT U IEMOHCTPAIMOHHOE
00opy0BaHHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHONH  JTOCTATOYHOCTH ©  00ECIEYMBAECT TIOCTAHOBKY
NEPEYUCICHHBIX B TMporpamMme 10 (U3MKE KIIOUYEBBIX JIEMOHCTpALUA IS
UCCIIEIOBAHUS  HW3Y4YaeMbIX  SIBICHUH H  MPOIECCOB, HOMIHMPUYECKUX U
GbyHIaMEHTATLHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHUH.

JlabGopatopHoe 00OpynOBaHWE JI YYEHUYECKUX MPAKTHUYECKUX padboT
dbopMupyeTCsT B BHJIE TEMATHUYECKUX KOMILICKTOB W OOECIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JIBYX OOydJalmmxcs. TeMaTH4ecKHe KOMILUIEKTHI
71a00paTOpPHOro O0OPYAOBAaHMUS JIODKHBI OBITh TOCTPOSHBI HAa KOMIUJICKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX M IHM(POBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CHCTEM B BUJIE ITU(DPOBBIX JIAOOpaTOPHIA.

OCHOBHBIMHM LIENISIMU U3y4YeHUs (PU3UKU B 001IEM 00pa30BaHUU SIBIISFOTCS:

e popMupoBaHME HHTEpeca M CTPEMIICHUS OOYYarolIMXCs K HAaydHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJE MO3HaHUS U (PopMUpOBaHUE
MCCIIeIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOITUM SIBIICHUSIM;

e hopMupoOBaHKEe HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs OCHOB
CTpOEHUSI MaTepuu U QYHIAMEHTAILHBIX 3aKOHOB (DHU3HKU;

« hopMupoBaHre yMEHUI OOBSICHATH SIBJICHHSI C MCIIOIh30BAaHUEM (PU3HIECKIX
3HAaHWM ¥ HAYYHBIX JI0KA3aTeJIbCTB,;

e hopMupoBaHHEe TpenCTaBICHUH O poiu (PU3UKM IS PAa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHUH.

JlocTokenre ATuX 1eniell 00ecreynBaeTCsl PelIeHueM CIeAYIONUX 3a/1a4d B

npoliecce U3ydeHus Kypca ((U3UKH Ha YPOBHE CPEAHEro 00IIero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMbI 3HaHUNU 00 OOIIUX (PU3UUECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpUAX, BKIIOYAas MEXaHHUKY, MOJEKYSIpHYIO (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U JIIEMEHTHI acTpO(PU3UKH;

« hopMupoBaHHEe YMEHUN MPUMEHSTHh TCOPCTUUECKHUE 3HAHUS JITOO0BSICHCHUS
(bU3HYECKUX SBICHUHA B TIPUPOJIC U JUTS IPUHATHS IPAKTHICCKUX PEIICHHM
B IIOBCEJHEBHOM >KU3HU;

¢ OCBOCHHE CITIOCOOOB PCIICHHUS PA3MMYHBIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyueckoli MOJENbI0, 3a/lay, MOJAPa3yMEBAIOIINX CaMOCTOSITEIbHOE
co3manne PU3NIECKON MOJIEITH, aJlcKBaTHON YCIIOBHSM 33J1a4H;

e IOHUMaHUE (PU3NYECKHX OCHOB M TPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYIKAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJaMH CaMOCTOATENIbHOIO IUIAHUPOBAHUS M TPOBEICHMUS
(bU3HYEeCKUX SKCIEPUMEHTOB, aHAIW3a M MHTEpPIPETauu WHOOpMAIHH,
OTIPEICIICHUSI TOCTOBEPHOCTH TOJIYICHHOTO PE3YNbTaTa;

e CO3/JTaHUE YCIIOBUU JUIsl pa3BUTUSL YMEHUH NPOEKTHO-MCCIEI0BATEIbCKOM,
TBOPUYECKOM JI€ATETLHOCTH.

Ha wuzyuenue ¢usmku (06a30BbI1 ypOBEHb) Ha YpOBHE CpEIHEro OOIIero
oOpazoBanust orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEN0), B
11 xnacce — 68 yacoB (2 Jaca B HECIIO).

[Ipennmaraemerii B mporpamMme 1o (u3uke mnepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX pabOT SBISETCA PEKOMEHIOBAaHHBIM, YYHTENb JE€l1aeT BHIOOP
POBEJICHUST JIADOPAaTOPHBIX PAbOT U OMBITOB C YYETOM HMHIAMBUIYATbHBIX
0COOEHHOCTEN 00y4aroIUXCsl.



COJAEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. dusuka u MeTOIbI HAYYHOI' 0 TIO3HAHUS

®usuka — Hayka o npupone. HayuHbie MeTOIbl NO3HAHUSA OKPYXKAOLIETO
mupa. Posib 3KcriepruMeHTa U TEOPUH B IPOLIECCE TTO3HAHUS PUPOIbL. DKCIIEPUMEHT
B (husmKe.

MopnenupoBanre (U3MUECKUX SIBICHUN U mporeccoB. HaydHbie rHmoresbl.
®du3nvecKre 3aKOHbI M TEOPUHU. | paHUIlbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMTT COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (GOPMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI
MUPA, B IPAKTUYECKOMN IEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBele W TU(PPOBBIC W3MEPUTETbHBIE TPHOOPHI, KOMIBIOTEPHEIC
JNATYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTEIbHOCTh MEXAHUYECKOTO JBUKECHMUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienue, CKOpocTh (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepUalbHON TOYKH, UX MPOEKIIMU HA OCHU CUCTEMBI KOOpPAWHAT.
CroxeHue nepeMeneHni U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE M PABHOYCKOpPEHHOE NpsMOJIMHENHOe BrkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHUs, IYTH U MEepeMelIeHus
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoOomHOE masieHne. Y CKOpeHue CBOOOHOTO A IeHUSI.

KpuBonuneitHoe nBuxenue. [[BuxkeHrne MaTepuaibHOM TOUKH MOOKPY>KHOCTH
C TMOCTOSIHHOM IO MOIYJII0 CKOPOCTHbIO. YTJIOBasi CKOPOCTh, JMHEWHASI CKOPOCTb.
Ilepuon u wactora obpamenus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LIETTHBIE M peMEHHbBIE TIEpelavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALINS KHHEMATHYECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeoOpazoBanre TBUKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3pe:KEHHOM ITPOCTPAHCTRBE.

Hab6mtonenne ABMKEHUS Tella, OPOLIEHHOIO MOJI YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHus cBOOOHOTO TaeHUS.

HampaneHnne CKopoCTH 1pu IBUKEHUM 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomuol

N3ydeHne HEpaBHOMEPHOTO JABWIKEHUSA C LEJbIO OMPEAECICHUS] MTHOBEHHOMN
CKOpPOCTH.

HUccnenoBanne COOTHOMIECHUS MEXAY ITYTSIMH, MPOWJCHHBIMUA TEJIOM 3a
MOCJIEA0OBATENBHBIE PAaBHbIC MPOMEXYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIBHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenue IBUKEHUS LIAPUKA B BA3KOU KUJKOCTH.

N3ydenue nBrKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpynuun  otHocutenbHOCTH  ['aymnes.  IlepBeid  3akoH  HbroTOHA.
HNuepumnanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnozunuu cui. Bropoit 3akoH Herorona
JUIsl MaTepuaabHOM TOUKU. Tpetuit 3akoH HproToHa U1 MaTepraabHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tskectd. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl TpeHus (1oxosi, CKoJibxkeHus1, kadenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbKEHUS U cuia TpeHus nokos. Koapduument tpenus.
Cuiia CoOnpoTHBIIEHHS TIPU IBUJKEHHUH TEJIa B )KUAKOCTH WJIU rase.

[ToctynarenbHOe 1 BpaliaresibHOE ABH>KEHHE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPAOIO TENA.

Texnuyeckue ycTpolcTBA M NPAKTUYECKOE MMPUMEHEHUE: MOJLIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenne nHepumm.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TE.

Bropoit 3akon HeroToHA.

N3mepenue cui.

CnoxxeHue cul.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMalvu.

HesecomocTts. Bec Tena mpu yCKOpEHHOM NOIBEME U NAJCHUU.

CpaBHEeHUE CUJI TPEHUS ITOKOS, KAYEHHSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3ydenue nBrxeHus Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnegoBanne 3aBUCMMOCTHA CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYKHHE U
pe3nHOBOM 00pa3Ile, oT ux aedopMaiiu.

HccnenoBanne yciaoBUM pPaBHOBECHsS TBEPAOrO TeEJa, HMMEIOLIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

NMnynsc MarepuanbHOM TOUYKM (Tena), CUCTEMbl MATEpPUAbHBIX TOYEK.
NMnynbc cunbl U U3MEHEHUE HMIMYJIbCa Tela. 3aKOH COXPAHEHUsS HUMITYJIbCa.
PeaktuBHOE nBUXKEHME.

Pabota cuibl. MOIHOCTE CHITBIL.

Kunernueckass sHeprus MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTUMU.

[ToTreHunanbHas DHEPTHUS. [lorenunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHEL. [loTeHITMaNbHAS SHEPTHsI Tena BOJIM3U MOBEPXHOCTH
3emiu.

[loreHmanbHple W HEMOTCHIMAIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHIMAIbHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM YHEPTUU CUCTEMBI TE. 3aKOH
COXPAHEHHS] MEXaHUYECKOW YHEPTUH.

Yupyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCcTpOMCTBAa M NPAKTUYECKOE IMPUMEHEHHUE: BOJIOMET, KOIIED,
MPY>KUHHBIN MHUCTONET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE 1BHKEHUE.

[lepexon MOTEHITMATBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui saxcnepumenm, 1abopamopuvie pabomul

N3ydenune abCOMOTHO HEYIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MAaSTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHUYEeCKOW SHepruu
T€Ja Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. Mouiekysipnasi pu3nka ¥ TepMOIUHAMHUKA

Tema 1. OcHoebl MOEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Quddysua. Xapakrep HBIKEHHUS WU
B3aMMO/JICVCTBHSl YaCTHI] BEIIECTBA. MoJenn CTPOEHUs Ta30B, KXUAKOCTEU H
TBEPABIX T U 0O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelnel. Macca u
pasmepsl Monekyi. Konnuecto Bemectna. [locrossnaas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzMmepenue. Illkana temneparyp
Llenbcns.



Mogens  upeamibHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpUM HACAbHOTO ra3za. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpedHEld KWUHETHUYECKOW SHEPruM TEIUIOBOTO JBHKEHHS uacTtuil rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHUE MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe mpencTaBiIeHUE M3OIMPOIECCOB: HM30TEpMa, H30X0Pa,
n3ooapa.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCUHECHUI.

OnpiTbl 10 AMGGY3UU KUTKOCTEN U ra30B.

Monens 6pOYHOBCKOTO TBH)KCHHUS.

Mogaens onbita lITepHa.

OnbITHI, JOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXKMOJIEKYIIIPHOTO
B3aMOJICICTBUS.

Mogenb, MILTIOCTPUPYIOLAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OnbITEI, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSIHUSA HJCAIbHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabonul

Ornpenenenrie Macchbl BO3/lyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE W3MEPEHUI
00bEéMa KOMHATHI, JJABJICHUS M TEMIIEpATyphbl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHamuKu

TepmoauHamuueckas cucTeEMA. BHYTpPEHHsII SHEpPrus TEPMOAMHAMHUYECKOU
CUCTEMBI U crioco0bI €€ n3MeHeHus1. KomndaecTBo TemioTel U pabora. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  HWJeadbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIHS, U3IydEHUE. Y AE€NbHAsA TEIUIOEMKOCTh BEILIECTBA.
KonuuecTBo TEMnoThI npu Terionepeaaye.

[lonsitue 006 aamabatHoM mporecce. IlepBblif 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBoro 3akoHa TEPMOJMHAMUKHM K wu3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akoH TepmomuHamuku. HeoOpaTumMocTh MIPOLIECCOB B MPHUPOJIE.

TeruioBble MamInHbL. [IpUHIKNBI TEWCTBUS TETIOBBIX MAIIUH.
[IpeoOpazoBanusi ’HEpruv B TEIUIOBBIX MamuHax. KosdduuueHT mnone3Horo
nedctBus TerioBod Mammebl. [{ukn KapHo u ero xos@uUMEHT MOIE3HOTO
JENCTBUS. DKOJIOTUUECKHUE MPOOIEMBI TETIOHEPT eTUKH.



TexHnueckne yCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHHE: JIBUTaTEllb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH »HEpruM Tejla MPU COBEPIIEHUU paOOThI: BBUIET
npoOKu U3 OYTBUIKA TOJl JEWCTBHEM CXXATOro BO3/lyXa, HarpeBaHue s¢gupa B
JaTYHHOU TpyOKe MyTéM TpeHuUsl (BUAECOAEMOHCTPALINS).

M3MeHeHne BHYTPEHHEN 3HEPT UM (TEMIIEpaTyphl) Tela Py TeIuIonepe1aye.

OnpiT 1o ananabaTHOMY pacHIMPEHUI0 Bo3ayXa (OMBIT € BO3IYIIHBIM
OTHHUBOM).

Monenu napoBoil TypOUHBI, BUTATENs] BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckui sxcnepumenm, rabopamopuvie pabomol

N3MmepeHne yneapHON TEIIOEMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeujecmea. Pazoevie nepexoovl

[lapoobpa3oBanue u koHjeHcanus. Mcnapenue u kumenue. AOGCOIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacwlllleHHBId Tap. YAenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctayioB. JKuakne kpucraiwisl. CoBpeMeHHble Marepuanbl. [InaBineHue u
KpUCTauIM3anus. Y ienbHast TersoTa miasieHus. Cyonumanus.

VYpaBHeHME TeIoBOro OanaHca.

TexHuyeckne ycTpoWcTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIYyYEHUSI COBPEMEHHBIX MaTEpUajoB, B
TOM YHCJIE HAHOMATEPUAaIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kunenue npyu NnOHMKEHHOM JaBICHHH.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenmne HarpeBaHus U MJIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpucTauioB.

Yyenuueckuii sxcnepumenm, rabopamopnvle pabomul

M3MepeHre OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

Pasznen 4. DiekTpoauHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpu3auus Ted. OJEeKTpudeckuil 3apsia. JIBa Buaa dSIEKTPUUECKUX
3apsiioB. [IpOBONHUKM, IUANEKTPUKA U TOJYHPOBOAHMKH. 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsiia.
B3anmoperictBue 3apsinoB. 3akoH KyrnoHa. TodeuHblld SJIEKTPUUYECKAN 3apsl.
Onextpuueckoe nosie. Hanpssk€HHOCT anekTpudeckoro nosid. [TpuHiun



CYNEPHO3ULAN JJIEKTPUYECKUX MOJeH. JINHMM HanpspKEHHOCTH DJIEKTPUYECKOTO
TTOJIAL.

Pabota cui anektpoctaruueckoro noiis. [lorenunan. Pa3HocTs MOTEHIIMAIOB.
IIpOBOJHUKM WM JUA3JEKTPUKHA B AJIEKTPOCTATUYECKOM Moje. Juanmexkrpudeckas
IIPOHHUIIAEMOCTb.

OnexkTpoéMKoCTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOI0 KOHIEHCATOPA.
DHeprus 3apsLKEHHOI0 KOHAEHCATOpa.

TexHnueckne yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUYECKas 3alluTa, 3a3eMJICHHUE 3JIEKTPONpHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIBLHBIN aIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ NPUHIUIT AEHCTBUS DJIEKTPOMETPA.

B3aumoneiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE I10JIE 3aPSKEHHBIX TEIL.

IIpOBOXHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNEeKTpoCcTaTUYECKast 3aluTa.

JIMDIIEKTPUKY B DIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH INIOCKOTO KOHJAEHCATOpa OT  ILIOLIAIH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U AUDJIEKTPUIECKON MPOHULAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomul

N3mepenue 351IeKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUI TOK. YCIOBUSI CYIIECTBOBAHMS SJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsxenne. 3akon Oma Ji71sl yyacTka 1enu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE COMNPOTUBIICHHE BELIECTBA.
ITocnenoBarenbHOE, NApAIIIENBHOE, CMELIAHHOE COCIMHEHNE IIPOBOAHUKOB.

Pabora osnexktpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MomHOCTb
AIEKTPUYECKOTrO TOKA.

DNeKTPOABHUKYILAs CUjla U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA.
3akon Oma JiJ1s1 TOJTHOM (3aMKHYTOM ) 3JIEKTpUYecKo nenu. KopoTkoe 3aMbIKaHue.

DONEeKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COINPOTHUBJICHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA DIIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CoOcTBeHHas 151 IIPUMECHAsT  NPOBOJAMMOCTD
noaynpoBogHUKOB. CBoiicTBa p—n-niepexoza. [loaynpoBogHKOBbIE TPUOOPHI.

ONEeKTpUYECKM TOK B  pacTBOpaXx W pacIulaBax  3JIEKTPOJIMTOB.
DJIEKTPOIUTHYECKAS TUCCOLMALMSA. DIEKTPOIIU3.



OneKkTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBII M HECaMOCTOSATEIbHbBIN
paspsaa. Monuus. [1nasma.

TexHuyeckue ycTpoicTBA M MNPAKTUYECKOE MPUMEHEHHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, MCTOUYHUKH TOKA, OJJIEKTPOHArpeBaTejbHble MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBII U0,
TEPMHUCTOPHI U (HOTOPEIUCTOPHI, TOTYIPOBOAHUKOBBIA U0, TabBaHHUKA.

Jlemoncmpayuu

N3MepeHure cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTb COINPOTUBIIEHUS HUIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IA MONIEPEYHOI0 CEYEHUSI U MaTepUaa.

CwMmelianHOe coeAMHEHUE MPOBOIHUKOB.

[IpsMoe w3MepeHue JIEKTPOABHXKYIIEHM Ccuiabl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOT0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTHUBIICHMUSI.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psar 1 IpOBOJIUMOCTb BO3AyXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3ydeHune cMeanHoro COeJMHEHUs PE3UCTOPOB.

M3MepeHne 3JeKTPOABMXKYIIEH CUJIBI HCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBIICHHSI.

Hab6mtonenue snextponusa.

MexknpeaMeTHbie CBA3U

N3ydenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce OCYyIIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMu MAaTEMAaTHKH,
OMOJNIOTHY, XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHUEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHUE, Hay4dyHbId (akT, rumnore3a, (puamyeckas BEIMUYMHA, 3aKOH,
TeopHsi, HAOMIOICHNE, IKCIIEPUMEHT, MOJIEJIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBI YpaBHEHUM, TMHEeHas QyHKIMs, mapadona,
runepOosia, ux rpadUKd U CBOMCTBA, TPUTOHOMETpUYECKHE (GYHKIUU: CHUHYC,
KOCUHYC, TaHI€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAHHAT, CI0KEHHE BEKTOPOB.

buonozusn: mexannyeckoe IBUKEHUE B JKHMBOH mpupone, nudpdysus, ocmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumusi: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI MAcCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, XKUJIKOCTEU U



ra3oB, JJIEKTPUUYECKUE CBOWMCTBA METAJJIOB, AJIEKTPOJIUTHYECKAS IJUCCOLMALINS,
raJbBaHUKa.

l'eoepaghus: BIaXXHOCTb BO3yXa, BETPbl, 0apOMETP, TEPMOMETD.

Texnonozus: npeodOpa3oBaHUE IBUKEHHUH C HCIOJIB30BAHMEM MEXaHU3MOB,
y4€T TpeHHs B TEXHUKE, MOMIIMIIHUKH, WCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JBUTATENIb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOAWIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUU
NOJIy4YEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YMCJIE HAHOMATEPUANIOB, U
HAaHOTEXHOJIOTUH, DJIEKTPOCTaTHUeCKas 3allluTa, 3a3eMIJICHHE dJIEKTPONnpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC npubopHl,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, rajIbBaHUKA.

11 KJIACC

Pa3znen 4. JiaekTpoguHAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomMazHUmMHAA UHOYKUUSA

[TocrosaHble  MarHuThl.  B3anMoOmENCTBUE  MTOCTOSHHBIX MAarHuTOB.
MarautHoe mnose. Bektop MarHuTHOM wuWHAYKUMHU. [IpuHOuMI cyneprnosuuuu
MAarHUTHBIX noJiek. JIMHMKM MarHuTHOM WHAYKUMW. KapThHa JMHWNA MAarHUTHOU
WHYKIAH T0JIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10J€ MPOBOAHUKA C TOKOM. KapTuHa JHMHUN WHIYKUHH
MAarHUTHOTO TIOJISl JUUIMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT DpcTena. BzauMoaencTBie MpoBOIHUKOB C
TOKOM.

Cuna AMmnepa, €€ MOAyJb U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ MOAyJIb U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJITHOPOJHOM MarHuTHOM nojie. Pabota cuisl Jlopenia.

SIBneHne 3yIeKTpOMarHUTHOM HMHAYKIMH. [IOTOK BEKTOpa MarHUTHOU
WHIYKUUHU. ODJIEKTPOABMKYIAsA CHJIA MWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanest.

BuxpeBoe »3IJIeKTpUYECKOE TOJIe. ODNEKTPOABHWKYIIAs CHUJIa HHAYKIUU B
MPOBOJAHUKE, IBUKYIIEMCS TTOCTYIIATEIBHO B OTHOPOJJHOM MAarHUTHOM II0JIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh.  SIBJIGHME CAaMOMHIYKUHMH. OJIEKTPOJABIKYIIAs  CHJa
CaMOMHIYKLIHH.

DHeprus MarHUTHOTO MOJISI KATYILIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE: MOCTOSIHHbBIC
MarHuThl, 3JEKTPOMArHUThI, 3JEKTPOABUTATEIb, YCKOPUTEIU DSJIEMEHTApHBIX
YaCTHIl, MHAYKIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE PTIEKTPOHHOIO ITy4Ka MATHUTHBIM TIOJIEM.

JIvHUY UHAYKIUY MAarHUTHOTO TOJIS.

B3anmopericTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cunbl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHNE AIIEKTPOMArHUTHOW UHIYKIIUU.

ITpasuiio Jlenna.

3aBUCHUMOCTb SJIEKTPOABUKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHnEe CaMOUHAYKINH.

Yuenuueckui sxcnepumenm, 1abopamopusie pabomul

N3yyeHne MarHuTHOTO NOJIs KaTYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBaHue SIBIEHUS SJIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. Koned0anus U BOJIHbI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€0AHUA

KonebGarensrnass  cuctema.  CBOOOJHBIE  MEXaHWYECKHE  KojeOaHMUs.
IMapmonnueckue konebanusa. Ilepuon, wactora, amrumTyaa U ¢dasza KojaeOaHHIA.
[IpyxvHHBIN MasATHUK. MaremMaTu4eCcKuil MasTHUK. Y paBHEHUE TaPMOHUYECKUX
kosebanuit. [IpeBpaiiieHre >HEPrun MPU rapMOHUYECKUX KOJICOAHUSX.

KonebGarenpubiii  koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUS B
UJcaIbHOM KOJIeOATelbHOM KOHTYpE. AHAJIOTUS MEXAY MEXaHUYECKUMU H
AIEKTPOMArHUTHBIMU KojieOanusiMu. @Dopmyna ToMmcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJICATTLHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyXawIIMX KojJeOaHUsX. BbIHYX/IeHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHYXI€HHBIE 2JIEKTPOMATrHUTHBIE KOJIeOaHuUs.

Ilepemennblii  TOK. CHUHYCOMIANbHBIM MEPEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JEWCTBYIOIIEE 3HAYEHHE CUJIbI TOKa WU
HaIPSKEHUS.

Tpancdopmarop. IIpousBoncTBo, mepenada U NOTPEOICHHE AIEKTPUIECKON
SHEPruu. DKOJOTMYECKHE PUCKH IMPU MPOU3BOJCTBE AeKTposHepruu. KymnbTypa
MCITOJIb30BAHUS 3JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOHCTBA M MPAKTHUUECKOE IMPUMEHEHHUE: SJIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJjieOaTeNbHOM CHUCTEMbI (MPYKUHHBIA WU
MaTeMaTU4ECKU MasATHUK).



Hab6mroienre 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcuuiorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc mnpu mociaegoBaTEIbHOM COCIUHEHUH PE3UCTOpa, KATYIIKU
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TUHUM STIEKTPOIIEPEAAUH.

Yyenuueckuii sxcnepumenm, nabopamopnsie pabomul

HccnenoBanue 3aBUCUMOCTU TIEpUOa MaJbIX KojeOaHHil Tpy3a Ha HUTH OT
IUIMHBI HUTU U MacChl Tpy3a.

HccnenoBaHne nepeMEHHOI0 TOKA B LIEMU U3 TIOCIIEI0BATENLHO COETMHEHHBIX
KOHJIEHCATOpa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL

Mexannueckue BOJHBIL, YycioBusi pacnpoctpanenusi. Ilepuon. CkopocTh
pactipocTpaHeHuss W JJuHa BoyiHbL. [lomepeuHble W TMPOAOILHBIC BOJIHBL.
WNuTtepdpepenius u qudpakiuns MEXaHUYECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3TYyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarnutHoi BosiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKECHHE, MPETOMIICHHUE, MoJspu3aius, Judpakius,
unTepdepeniusa. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[[lkana 37€KTPOMAarHUTHBIX BOJIH. [I[prMeHEeHHe 3JEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMTBI paUOCBA3U U TE€NEBUICHUS. Paguonokamusi.

DJIEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOLIEH CPEJIbI.

TexHuueckue yCTpOWCTBA W MNPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTHKAa B TEXHHKE W MEAUIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TeedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U PacpOCTPAHCHUE MOMEPEUHBIX U MPOOJIbHBIX BOJH.

KoneOmtomeecs: Teno Kak UCTOUHHK 3BYKa.

HaGmronenrie oTpaskeHus U MPeToMIICHUS MEXaHUYECKUX BOJTH.

Habmonenue narepdepeHuuu u AuppaKkuuy MEXaHUUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Hab6mtonenue cBsizau TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
Y4acTOTOM KoneOaHui.



HccnegoBaHne  CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KE€HUE,
MpeIOMIIEHUE, NOoJsIpu3anus, Judpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpgaMoJMHENHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHou cpene. JIyu cBera. ToUeUHBINM UCTOYHUK CBETA.

OTtpaxkeHue cera. 3aKOHBI oTpakeHHs cBeTa. IlocTpoeHne n3o0pakeHuid B
IIJIOCKOM 3€pKaie.

[Ipenomiienne cBeTa. 3aKOHbBI MPETOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa MoJIHOro
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcus ceera. CioxxHbIN cocTaB Oenoro ceta. [[Ber.

Cobuparomiue u paccenBaromiue JuH3bl. Tonkas muH3a. okycHoepaccTosiHIE
U ONTHUYECKasi cuia TOHKOW NMuH3bI. [locTpoenne m3o0pakeHuil B cCOOUpArOINX U
paccenBaroux JruH3ax. PopMysia TOHKON JUMH3bL. Y BEIMUEHHUE, JaBAEMOE JIMH30M.

[Ipenensr nPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBas ontuka. Wutepdepenuuss cBera. KorepeHTHble HMCTOYHUKH.
VY caoBust HAOMIOACHNS MAKCUMYMOB I MUHUMYMOB B HHTEP(PEpECHITMOHHON KAPTHHE
OT JIByX CUH(]a3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuust cBera. JudpakuuoHHas pemiérka. YcloBue HaOIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJCHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOHCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doroanmapar, NPOCKIIMOHHBIN amnmapar, MHUKPOCKOM, TEIECKOM, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOISTPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHHUE, OTPAXKEHUE M MPEITOMIIEHUE CBETA.
OnTrueckue npuOOpkI.

[TonHOE BHYTpEHHEE OTpakeHue. Mozelb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenue natepdepeHinuy ceera.

Hab6mronenue nudpaxkium cBera.

HaGmronenue nucriepcuu cBeTa.

[lonydeHnue criekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUGPAKITUOHHON PEIIETKY.

HabGmronenne nonsipusaiiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabonul



N3mepenue nmokasartesis MpeaoMIIeHUS CTEKJIA.
HccnenoBanue CBONCTB N300paKeHUH B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieliHAILHO TEOPUH OTHOCHTEJIbHOCTH

I'panuubl  NPUMEHUMOCTM  KJIACCMYECKOM  mexaHuku.  [loctynarsl
CIIELUAIIBHON TEOPUU OTHOCUTEIBLHOCTH: HHBAPUAHTHOCTh MOYJIsI CKOPOCTH CBETa
B BaKyyMe€, IPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILECHUE
JUTHBI.

DOHeprus U UMIYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPTHUs
ITOKOSI.

Paznen 7. KBanToBasi puzuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®ortonsr. ®opmyna [lnanka cBs3u sHEprun HOTOHA C €T0 YaCTOTOW. IHEPTHUS
U UMITYJIBC (DOTOHA.

OtkpeiTue u uccinenoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3aK0HbBI
dorordpdexra. YpaBHenue DitHmreriHa Ay gporoaddekra. «KpacHas rpaHuiay
dbotorpdekra.

Hasnenue ceera. OnwiTel I11. H. JIebenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHuueckne ycCTpoHMCTBAa M TMPAKTHUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToaTUMK, CoJTHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otoddheKT Ha YCTaHOBKE C IIMTHKOBOM IJTACTUHOM.

HccnenoBanue 3aKk0HOB BHETTHETO (DOoTOd P eKTa.

CBeronunoy.

ConneuHas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO o -4acTHII.
[Inanerapnas momens aroma. [loctynmater bopa. M3nmydyeHune u mornomeHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YpPOBHS PHEPruu Ha Apyroi. Buawl
criekTpoB. CHEeKTp ypOBHEU 2HEPruu aToMa BOJIOPO/IaA.

BonHoBwie cBOMcTBA yactull. Bonuel ae bpoisa. KopnyckynsapHo-BOIHOBOM
yaJli3M.

CHoOHTaHHOE U BBIHYXAECHHOE U3Ty4CHUE.

TexHuyeckue yCTpOWCTBA WU MPAKTHUYECKOE IPUMEHEHHUE: CIEKTPaJbHbBIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopra.

OnpeneneHue IIMHBI BOJIHBI JIa3epa.

HaGmronenue nuHeRvyaThIX CIIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuu sxkcnepumenm, rabopamopuvie pabomul

Hab6mtoienre muHeiyaTroro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CJIOKHOCTh CTPOEHUS sapa. OTKpbITHE
panuoakTuBHOCTU. OnbITH Pe3epdopaa mo onpeaeneHuio cocraBa pagnoakTUBHOTO
u3nydeHusi.  CmoiictBa  anmbda-,  Oeta-, ramMmMma-u3nydenus.  BrusHue
PaANOaKTUBHOCTHU HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeuWTpoHa. HykmonHas monens snupa I'eiizenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIA M TMO3UTPOHHBIA Oera-pacman. [lamma-
U3JydeHHE. 3aKOH PaJIMOaKTUBHOIO pacnaja.

DHeprus CBs3U HYKJIOHOB B sijipe. SnepHbie cuibl. [ledekT macce aapa.

Snepnsbie peakiuu. /lenenue u cuHTE3 AI€Ep.

Snepnsiit peaktop. Tepmosnmepubiii cunte3. I[IpoGiemMbl W TEPCHEKTUBHI
AJIEPHON SHEPTEeTUKHU. DKOJIOTUYECKHUE ACTIEKTHI AIE€PHON SHEPTETUKHU.

DneMeHTapHbIe YaCcTULBI. OTKpPBITHE ITO3UTPOHA.

MeTtobl HAOIOICHUS ¥ PETHCTPAIIMN JIEMEHTapHBIX YaCTHII.

dyHaaMeHTalbHbIe B3aUMOIEUCTBHS. ENUHCTBO (pM3HUECKON KapTUHBI MUPA.

TexHuyeckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOIIMX YACTHII.

Yyenuueckuii sxcnepumenm, rabopamopnvle pabomul

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPUZUKHU

Oranbl pa3BUTHS acTpOHOMUH. [IpUKIaIHOE U MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bung 3Bé3nnoro neba. Co3Be3nms, spKue 3BE3MbI, IJIAHETHI, MX BHUJIUMOE
IBIKEHHUE.

ConHeuHas cucTeMa.

Comnuue. ConHeuHass akTUBHOCTh. McTrouHuk nsHeprun CosiHIIAa W 3BE3L.
3BE3/1pI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlparpamMma «CHEKTpaJbHBIM KJacCc —
CBETUMOCTBH». 3BE31blI TJIABHOM IIOCIEHOBATCIBHOCTH. 3aBHUCHUMOCTL «Macca —
CBETUMOCTBY JIJIs1 3BE3]] TJIIABHOM TOCTIE0BATEILHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Bomonuu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mueunsnii I[lyre — Hama ['amaktuka. [lonoxkenuwe un nBwxkeHue CoyHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IbIPHI B sipax
rajakTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa001a. Pazberanue rajakTuk.
Teopus bosbiioro B3psiBa. PenmkToBoe n3nydeHue.

MacitabHas ctpykrypa BeenenHoii. MetaranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabaooenus

HaGmronenns HeBOOPY>KEHHBIM TJ1a30M C HMCIOJb30BAHUEM KOMITHIOTEPHBIX
MIPWJIOKCHUH JJI ONpeIeTICHUs TTOJIOKESHHUSI HeOECHBIX O0BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHbIE c03Be31si CEBEPHOro MOIYyIIApUs U SIPKUE 3BE3IBI.

Hab6monenus B Teneckon Jlynsl, mnaner, Mueunoro Ilytu.

O0o0mariee NOBTOpeHNE

Ponp Qusuku w acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMATbHOM M ATHYECKOM cepax AeITeTbHOCTH YeTI0BEeKa, POJIb U MECTO (PU3UKH U
aCTPOHOMUU B COBPEMEHHOW HAYYHOW KapTHHE MHPA, poJib GU3HUECKOU TEOPUH B
(opMUpOBaHUY MPEACTABICHHUN O (PU3MUECKON KapTUHE MHUPA, MECTO (PU3UUECKOMN
KapTUHBI MHpa B  O0OIIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEACTABJIECHUN O MPUPO/IE.

MexknpeaMeTHbie CBA3U

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce OCYIIECTBISIETCS C
y4€TOM COZIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Medsxcnpeomemuvie nonsimus, CBSI3aHHBbIE C W3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, TUmoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOI0ACHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pEUIEHUE CHCTEMBbl ypPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbI M MX IMPOEKIHWH HAa OCH KOOPJIHMHAT, CI0KEHUE BEKTOPOB,
MIPOM3BOMHBIC D3JIEMEHTAPHBIX (DYHKIMH, MPU3HAKK TMOA00US TPEYrOJbHUKOB,
OTIpeICIICHHE TUTOMIA TN TIIOCKUX (puryp u 00bEMa Ted.

buonoeus: snextpuueckue SBICHUS B KUBOM mpupoje, KoieOaTenbHbIC
JIBW)KEHHUS B )KUBOW MPHUPOJIEC, ONTUYECKUE SIBICHUS B )KUBOW NPUPOJE, JIEUCTBUE
paaualyy Ha 5KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00Pa30BaHUS KPUCTATUIMUECKOM PEIIETKH, CIEKTPaIbHbIN aHAIN3.



leocpagusa: wmarHuTHBIE TOMIOCA 3€MIIM, 3aJIeKU MArHUTHBIX PV,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPSICEHU.

Texnonoeusi: NWMHAW DJIEKTPOIIEpead, TEHEpaTOp IMEPEMEHHOrO TOKa,
AJIEKTPOABUTATENb, WHAYKIMOHHASA I€Yb, pajap, pPaauoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MPOEKIMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJHe4Has Oarapes.



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuyeOHOro mnpeamera «®Du3nMka» Ha YpOBHE CpEIHEro OOIIero
oOpazoBaHus (6a30BbI YPOBEHB) JIOKHO OOECIEYUTH JOCTHKEHUE CIEAYIOIINX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIngHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npeamera «Du3nka» TOJKHbBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHUX  YOXKICHHI, COOTBETCTBYIOIINX
TPAUIIMOHHBIM LIEHHOCTSIM POCCHUMCKOrO OOIEeCTBa, PAaCHIMPEHUE KU3ZHEHHOTO
ONbITAa U ONbITA JESITEILHOCTH B IMPOLIECCE PEANM3allMd OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEIIbHOW JIESITENbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskiaHcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UITUU 00YHArOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO UJIEHA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIOBEYECKUX T'YMAaHUCTUYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpPECAX I'PakIaHCKOIO
0O0IIeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHu3aInu;

yMEHHE B3aUMO/JICHCTBOBATh C COIIUATIbHBIMU UHCTUTYTaMH B COOTBETCTBUH C
X QYHKUMUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU ESATEILHOCTH;

2) NIATPUOTHYECKOTr 0 BOCIIUTAHMSA:

chOpMUPOBAHHOCTH POCCUHCKOU rpaXk 1aHCKOMN HUJIEHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX yYEHBIX B 00JIACTH (PU3UKH U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS :

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTD OILIEHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJ]a B IOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucymiero Gpu3nuecKon HayKe;



S) Tpya10BOro BOCIUTAHUA:

UHTEpEC K pa3nu4HbIM chepaMm MpodeccHoHAIbHON NeATEeNbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOMN, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyieit mpodeccruu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIACTH
(bU3MKY HA TPOTSHKEHUN BCEH JKU3HMU;

6) PK0JIOrN4eCcKOro BOCIUTAHHS

c(hOpMUPOBAHHOCTH JKOJOTUYECKON KYJIbTYPhl, OCO3HAHHUE TJIOOATHLHOTO
XapakTepa SKOJIOTHYECKUX MTPOoOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHHUA LEJIEH YCTOWYUBOTO Pa3BUTHUsS YEIOBEYECTBA;

paciiupeHue OmbITa ACSTEIBHOCTH HKOJOIMYECKOW HAMpPAaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 10 (pusHKe;

7) HeHHOCTH HAYYHOI' 0 TO3HAHUS:

C(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IEHHOCTH HAay4YHOM JESTEebHOCTH, TOTOBHOCTH B IIpoliecce
M3y4eHUs GUMUKH OCYIECTBIATH TPOSKTHYIO M UCCIIEOBATEIBCKYIO IEATETbHOCTh
WHIWBUIYaJILHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAIbHbIE YUeOHbIe 1eCTBUSA
ba3oBble JJoruueckne AeHcCTBUS:
CaMOCTOSITETLHO  (pOopMynMpoBaTh M aKTyaJM3WPOBATh  MpodIemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPEACIISITh LENN AEATCIbHOCTH, 33JaBaTh MapameTpbl U KPUTEPUU HX
JIOCTHKCHMSI;
BBIABJISITH  3aKOHOMEPHOCTHM M  TPOTHUBOPEUHMS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThIBaTh IJIaH peIIeHUs MPOoOJeMbl ¢ y4ETOM aHAIM3a HUMEIOIIUXCS
MaTepPUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIAM, OLICHUBATh PUCKH MTOCIEACTBUMN IEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBINIOJHATH pabOTy B  YCIOBHUSX  PEATLHOIO,
BUPTYaIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEILICHUU KU3HEHHBIX MTPOOJIEM.
ba3oBble uccieaoBaTebCKHUe 1eiiCTBUS:
BJIAJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUYEBBIMH MOHATUAMUA U METOJIAMHU
(¢u3nyeckoi HayKu;



BJIa/IETh HABBIKAMHU y4EOHO-HCCIIEAOBATENbCKON U MPOEKTHOU JEATEIbHOCTH
B 00jacTu (PU3HMKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHCKY
METO/IOB pElIeHMs 3a1ad (PU3UYECKOr0 COJEpPKAHHS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS;

BJQJIETh BHUJIAMH JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, NpPeoOpa3OBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalLUsIX, B TOM YHCJIE PU CO3JJaHUU y4EOHBIX IPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh NIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ peleHNs], HAXOAUTh apryMEHTHI JJIS I0Ka3aTelbCTBA CBOMX
yTBEP)KIICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHATM3MPOBATh IMOJIYYCHHbIE B XOJAE pEIICHHUs 3a/Jadyd  pe3yJbTarhl,
KPUTHYECKH OIIEHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBAaTh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
JESITeIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUSA TO (U3UKE B MPAKTUUYECKYIO 00JacTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, TIPEIaraTh OPUTHHAIBHBIE TTOAXO0/IbI U PEIICHHS,;

CTaBUTb NMPOOJIEMBI U 33]1a4H, TOITYCKAIOIINE aJbTepHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIa/IETh HAaBBIKAMU MOJy4eHUs MH(opManuu (U3HUECKOro COIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIbHO OCYHIECTBIATH IIOWCK, aHaju3,
CHUCTEMAaTH3allI0 U WHTEPIpEeTanui0 WHGOPMALUU Pa3TUYHBIX BUIAOB U (HOpM
IPECTABIICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OPMAIUY;

UCIOJb30BaTh  CpPEeACTBa  MH(POPMALMOHHBIX M  KOMMYHHUKAallMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0IEHNEM TpeOOBaHUIN SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX W OSTUYECKUX HOPM, HOPM HHGPOPMAIIMOHHOM
0e30I1acHOCTH;

CO3[1aBaTh TEKCThl (PU3MYECKOrO COAEP)KAaHUS B PA3IMYHBIX (Qopmarax c
y4€TOM Ha3zHa4YeHHUS WHGOPMAINH U 1I€JICBOM ayAUTOPUH, BEIOMPAs ONTHMAIIbHYIO
(opMy peCTaBIECHUS U BU3YyaTU3aLUH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE JeHCTBUS:
OCYIIECTBIIATH OOIIEHNE Ha YpOKaX (DU3UKHU U BO BHE-YPOUHOH JEATEIHLHOCTH;



pacmo3HaBaTh IPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd H  CMsT4arh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTUYHO HM3JaraTb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HMCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON Y WHAUBUIYaTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJAbl COBMECTHBIX ACHCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEM Ka)KJI0T0 4JICHA KOJUICKTUBA;

NPUHAMATh [EJIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPIUHUPOBATh JECUCTBUSA II0 €€ IOCTHUKEHUIO: COCTABIATH IUIAH JCWCTBUH,
pacupenensaTh poiau ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PpPe3yiIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJI/1a M KAKIOTO YIaCTHIUKA KOMAH/IbI B OOIITUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

MpeIaraTb HOBBIC TMPOEKThI, OIECHWUBATh MIACU C TO3UIHUA HOBHU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE TIOBEACHUE B PAJIAYHBIX
CUTYaIUsX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh HHUIIMATUBHBIM.

PerynsiTuBHbIC YHMBeEpcalbHbIe YUeOHbIe 1eiiCTBUs
Camoopranuzanmsi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATEILHOCTh B 00JACTH
(GU3MKKM W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh W (POPMYIUPOBATH
COOCTBEHHBIC 3a/]a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIECHHSI PACYETHBIX M KauyeCTBEHHBIX
3aJ1a4, TJIaH BBIMOJHEHUS MPAKTUYECKOM paboThl C YYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHU;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacupaATh paMKH Yy4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHUM;

JeNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTh 3a pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSABICHUIO JSPYIUIMU B 00JIACTH
(U3HKHM, TOCTOSIHHO NOBBILIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTP0/1b, IMOLHOHAIbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JE€ATEIbHOCTb,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJQJIETh ~ HAaBbIKAMM  TIO3HABAaTEIbHOM  peEeKCMHM Kak  OCO3HaHHUS
COBEpIIAEMbIX JEHCTBUA M MBICIUTENbHBIX TMPOLECCOB, HMX pPE3ylIbTaTOB H
OCHOBaHUM;



UCTIOIh30BaTh MPUEMBI peICKCUH ISl OIICHKH CHUTYAIlMH, BHIOOpPA BEPHOTO
pelIeHus;

YMETbh OILIEHUBATh PUCKHA M CBOCBPEMEHHO MPUHUMATh PEIICHUsS MO UX
CHMKEHUIO;

OPUHUMATh MOTHUBBI W apTyMEHTHI JAPYrUX TPH aHajIu3e pPe3yIbTaToB
NeSITeNIbHOCTH;

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU M IOCTOMHCTBA;

MpUHUMATh MOTHUBBI W apryMEHTHl JAPYIrUX TIPU aHaJu3e pe3yJIbTaToOB
TSI TeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMINOKH.

B npouiecce nocTuykeHUst TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPaMMBI IO
busuke A ypoBHA cpeaHero oOmero o0pa3oBaHHMS Yy OOy4YarOIMIUXCS
COBEPIICHCTBYETCS IMOIMOHAITLHBIH WHTEIUICKT, Ipenoararnui
c(OpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE 3MOIIMOHAIILHOE
COCTOSIHHE, BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAIBHON chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH aJalTHPOBATHCA K
SMOLIMOHAJILHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAKOUIEH CTPEMIIEHUE K JOCTHKEHUIO LETU U
yclexy, ONTUMHU3M, MHHMIMATUBHOCTb, YMEHHUE JEHCTBOBAaTh HCXOAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIEHOE COCTOSIHHE
ApYTUX, YyYUTBIBaTh €r0 TPU OCYIIECTBICHUU OOINEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEKUBAHUIO;

COITMABHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTHMH JIFOJIbMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K xonity o6yduenus B 10 kjiacce mpeMeTHBIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y 00yJIaAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpPUMEPAX PoJb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTHH, B IPAKTUYECKONU AEATEIbHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEPIMaIbHAs cUCTeMa OTCU€Ta, adCOJIIOTHO TBEPIOE TEJIO,
UJICATTBHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEW U TBEPJIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl PU PEIICHUH (PU3NUECKUX 33]1a4;



pacmno3HaBaTh (pU3UYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHITH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOECHUs BEILIECTBA U
3JIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKECHUE,
CBOOOJHOE TMaJieHuE Tell, ABMKCHHUE MO OKPY>KHOCTH, MHEPIUS, B3aUMOJICHCTBUE
Ten, AudpQy3us, OpPOYHOBCKOE NBM)KEHHE, CTPOCHUE >KMIKOCTEMH TBEPIBIX TEJ,
U3MEHEHUEe 00BbEMa Tel MpU HarpeBaHUM (OXJIAXKIEHUM), TEIJIOBOE PAaBHOBECHUE,
UCIIapeHue, KOHAEHCAlUs, IUJIABJICHUE, KPUCTAIUIM3alUsl, KUIICHHE, BIAXKHOCTb
BO3/1yXa, TMOBBIIICHUE JABJICHUS ra3a MPU €ro HArpEBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXY IapaMeTpaMM COCTOSHUSA ra3a B M30IPOLECCAX, DJICKTPU3ALUS TeET,
B3aUMOJCVCTBUE 3aPSAI0B;

ONMKCHIBATh MEXAaHWYECKOE IBWIKEHWE, HCIIONB3Ys (DU3NYECKHUE BEIUYWHBIL:
KOOpAWHATA, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHia,
UMITYJIbC TE€Jla, KUHETUYECKasi SHEPIHs, MOTEHUUAIbHAS JHEPTUsl, MEXaHU4YecKas
paboTa, MexaHMuYecKas MOIIHOCTh; IMPH OIMNHUCAHUM MPaBUIBHO TPAKTOBATh
(bu3HUeCKUil CMBICT HMCIOJIB3YyEeMBIX BEIWYWH, WX OO0O3HAUYCHUS W EIUHUIILI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh H3YYCHHBIC TEIJIOBBICE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONB3Yysd (U3MUECKHE BEIWYUHBI: JaBJICHUE Tra3a, TeMIeparypa, CpeaHsis
KHHETUYECKash YHEPrusl XaOTUYECKOrO0 JBHKEHHUS MOJIEKYI, CPEIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIJIOThl, BHYTPEHHSSI JHEprusi, paboTa rasa,
KO3 (OUIIMEHT TMOJIE3HOTr0 JEeUCTBHUS TEIUIOBOTO JBUTATENS; MPH ONMUCAHUU
NpPaBUJIBLHO TPAKTOBATh (DUBMYECKUM CMBICT HCHOJb3YEMbIX BEIMYUH, UX
0003HAYEHUSI W ©IUHUIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIUE JTAHHYIO
(bU3UYECKYIO0 BEIMYUHY C IPYTUMHU BEJTUYUHAM;

OMUCHIBATh U3YYEHHBIC JICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUYECKUE
siBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UYECKHE BEIMYMHBL: AJICKTPUUECKHUUN 3aps/l,
AJIEKTPUYECKOE MOJIE, HANPSKEHHOCTh MOJIsA, OTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB;
MpU ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PH3UYECKHI CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHUS M EIUHMIIBI, YKa3blBaTb (POPMYIIbI, CBSA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETMUYUHY C IPYTUMHU BEJIMYMHAMU,

aHATM3UPOBATH (PU3WYECKUE TPOIECCHl U SBICHUS, WUCIIONB3YS (PU3NUECKHE
3aKOHBI ¥ NPUHUMIIBL: 3aKOH BceMHUpHOTO TsaroTenus, I, II u III 3akonbl HeroToHA,
3aKOH COXPAHCHUSI MEXAHWUYECKOW DSHEPruu, 3aKOH COXPAHCHUS HMITYJIbCa,
INPUHLUI CYNEPIO3UIUU CHJI, MPUHIUIT PABHOIPABUS HUHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BELIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPrUU TEIMJIOBOTO JIBUKEHHS MOJICKYI C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPaHCHHUS
3JIEKTPUYECKOTO 3apsaa, 3aKkoH KyJioHa, mpu 3TOM pa3ianyarh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBHS (TpaHUIBI,
00JacTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHITUTIBI ICHCTBHS MAITHUH, PUOOPOB M TEXHUICCKUX
YCTPOWCTB; pa3inyaTh YCJIOBUS UX OE€30MaCHOrO MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HH,

BBITIONTHATh JKCIIEPUMEHTHI 10 HCCICNOBAHUIO (PU3WYECKUX SIBICHUN W
IPOIIECCOB C HCMOIb30BAHUEM NPAMBIX U KOCBEHHBIX H3MEPEHUU, MPHU STOM
dbopmynpoBaTh MpodIeMy/3a1a4y U TUIIOTE3y YI€OHOr0 AKCIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYIOBaHMS, IPOBOIUTH ONBIT U (hOPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSMbIE M KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO0 M3MEPEHHUS U HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIYy  (GU3MUYECKMMHU  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, MPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKkcHpoBaTh pe3ybTaThl MOJTYYCHHONW 3aBUCUMOCTH (PU3NYECKUX BEJIUYMUH B BUJIC
TaOJIUI] ¥ TPAPUKOB, JIeaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIICAOBAHMUS;

coOJII0/1aTh MpaBmiia OE30MaCHOr0 TpyAa MpU MPOBEACHUU HCCIEAOBAHUN B
paMKax Y4eOHOro DSKCIIEpUMEHTa, Y4E€OHO-HMCCIEOBATENbCKOW U IMPOEKTHOM
JESITEIHOCTA C HCIIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOHUCTB U JTAOOPaTOPHOTO
000opyI0BaHHUS;

pelarh pacy€THbIE 3aJauyd C SBHO 33JaHHOW (PU3NYECKOW MOJEINbIO,
UCTIOJNIBb3Ys (PM3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4u
BBIOMpATh (DU3UUIECKYIO MOJIEIb, BBIICIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HEOOXOoAUMBbIE JUIs €€ pelIeHHs, MPOBOAUTh Pacd€Thl M OICHUBATh PEaTbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEITNYUHBI,

pelaTh Ka4eCTBCHHBIE 33/Ia4H: BRICTPANBATh JIOTUYECKH HEMTPOTHBOPEUHBYIO
LENOYKY pPAaCCYXJCHHN ¢ OMOpod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
busnueckue SIBICHMUS;

UCTOJb30BaTh  MPH  pEUIeHMH  y4eOHBIX  3aJad  COBPEMEHHbIE
nH(}OPMAIIMOHHbIE TEXHOJIOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUU
U TpEACTaBICHUS y4eOHON M HAYYHO-TOMYIsIpHONU MH(GOpMAIUU, MOTYYCHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIydaeMyr0 HHHOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNUCKHUX U 3aPYOSKHBIX YUEHBIX-(U3UKOB B

pa3BUTHE HAayKHd, OOBSCHEHHE IMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B TOBCEIHEBHON >KU3HU IS

oOecriedeHus: 0€30MaCHOCTH MPU OOpAIICHUH C MPUOOPAMU U TEXHUYECKUMHU



yCTPOMCTBAMHU, JIJIsi COXpaHEHUs 370POBbSl U COOJIOJECHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUA B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpylIe C BBINOJHEHUEM PA3IUYHBIX COLUAIBHBIX pPOJIEH,
IUIAaHUPOBATh pPadOTy TPYIIbl, PAlUOHAIBHO pACHpPENeNiATh OOSI3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYaIUSX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YUaCTHUKOB I'PYIIIbI B PELLIEHUE pacCMaTpUBaeMOl IPOOJIEMBI.

K koHiy 00y4yenus B 11 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUM:

JE€MOHCTPUPOBATh Ha MPHUMEpPax poiib U MecTO (U3UKH B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YyHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHM, B MPAKTHYECKOW AESATEIbHOCTH JIFOAECH, LEJIOCTHOCTh U €IUHCTBO
(bu3nuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TMPUMEHEHHUS W3YYEHHBIX (PU3UUYECKHX MOJeNeit:
TOYEYHBIA DJIEKTPUUYECKUN 3apsfl, JIyd CBETA, TOUCYHBIM MCTOYHUK CBETA, sEPHAs
MOJIENIb aTOMa, HYKJOHHAas MOJeNb aTOMHOIrO siijpa MpH peuieHud (U3NUYEeCKUX
3a/1ad4;

pacrno3HaBaTh (pU3MYECKUE ABJICHUS (TPOLIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAHTOBOM (PU3MKH: 3JIEKTPUUECKAs TPOBOJUMOCTb,
TENJIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JIEWCTBHS TOKAa, B3aUMOJIEHUCTBHE
MarHuTOB, JJICKTPOMAarHWTHAasT WHAYKIUSA, JEHCTBUE MAarHUTHOIO IIOJSI Ha
OPOBOJAHUK C TOKOM W JABWXKYIIMICS 3apsll, 3JEKTPOMAarHUTHbIE KOJEOaHUS U
BOJIHBI, NPSMOJIMHEHHOE PpACIPOCTPAHEHHUE CBETA, OTPAKEHUE, IPEIOMIICHUE,
uHTeppepeHuusd, audpakuds W TOOJASpU3alMs CBETa, JHCIEepCUsi CBETa,
dotornexkrpuueckuii 3pdekt (pororddekrt), cBeToBOE N1aBlieHHE, BOZHUKHOBEHUE
JUHENYaToro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs W HMCKYCCTBEHHas
Pail0aKTUBHOCTH;

OIHMCHIBaTh W3YYEHHBIE CBOMCTBAa BELIECTBA (DJIEKTPUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  NPOBOAUMOCTb  Pa3JUYHBIX  Cpel) W
AJIIEKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI), HCMOJIb3Ys (U3MUECKHE BEIUYUHBI:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHHE, JIEKTPUUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAs cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJs, cuia Ammepa, cuna JlopeHua, MHAYKTHBHOCTB
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 W MAarHUTHOrO IIOJEH, MEPHOJ M YacToTa
KoJieOaHU B KoJieOaTeIhbHOM KOHTYpE, 3apsjl M CWia TOKa B IIpollecce
FapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJie0aHuM, (OKYCHOE pACCTOSHHE H
ONTUYECKAasl CHUJla JIMH3bl, IIPU ONHUCAHUU NPABUIBHO TPAKTOBaTh (PUIMUECKUIL
CMBIC]I HCIOJNb3YEMBIX BEJIWYMH, WX OOO3HAYEHUs M EIUHHIIbBI, YKa3bIBaTh
(opMyJIbL, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIMYMHY C IPYTUMHU BEIMUMHAMUY;



ONMUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUA M TIPOLIECCH, HCHOIb3YS
dusznueckre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPrUsl U UMITYJIbC (DOTOHA, MEpUO/] MoJypacnaga, SHEPrus CBSI3U
aTOMHBIX SIJIEp, TMPU OINUCAHWU TMPABUIIBHO TPAKTOBaTh (U3UUYECKHN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, UX O0O3HAYEHUS] M EIAWHUIIBI, YKa3bIBaTb (POPMYIIbI,
CBSA3BIBAIONIME JIAHHYIO (DU3MYECKYI0 BEIUYUHY C JPYTMMU BEJIWYHMHAMH,
BBIUKCIISATh 3HAUCHHE (PU3NUECKON BETUYNHBI,

aHAIU3UPOBATH (PU3MYECKUE TPOIIECCH U SIBICHUS, UCIONB3Yysd (pu3ndeckue
3aKOHBI ¥ TIPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEILHOTO U MapajlieIbHOrO
COCAMHEHUSI TPOBOJHUKOB, 3akOoH Jlxkoyms—JleHna, 3aKOoH 3JIEKTPOMArHUTHOU
WHYKIUH, 3aKOH MPSIMOJIMHEHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHbI IMPEJIOMJICHUSI CBETa, ypaBHeHUE ODifHIITeHa ais Porodddekra,
3aKOH COXPAHEHUS! SHEPruU, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsifia, 3aKOH COXPAHEHMsS MAacCOBOIO 4ucia, MOCTyJarsl bopa,
3aKOH PaJIMOaKTUBHOI'O paciaia, Mpy 3TOM pa3iudaTh CIOBECHYIO (DOPMYTHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE€ BBIPAKEHWE W YCJIOBUS (TpaHUIbl, 00JaCcTH)
IPUMEHUMOCTH;

OTpeIETATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJIS TPOBOJIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHua;

CTPOUTh U OIKMCHIBaTh H300paKEHUE, CO37aBaeMOE IUIOCKHM 3€pKajioM,
TOHKOU JINH30M;

BBITIONTHATh JKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3WYECKUX SIBICHUN W
MPOLIECCOB C HCIOJb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHU: TpPH STOM
dbopMynrpoBaTh MpodIeMy/3a1a4y U TUIIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpPATh
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PYy10BaHUSsI, TPOBOIUTH OIBIT U (HOPMYIUPOBATH
BBIBOJIBI;

OCYIIECTBJIATH MPSMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJILHBIA CHOCOO M3MEpPEHUs U HCIOJIb30BaTh U3BECTHBIC
METOZbI OLIEHKH MOrPEIIHOCTEN N3MEPEHHUI;

MCCIIeI0OBATh 3aBUCUMOCTHU (DU3MUECKUX BETMYUH C MCIOJIb30BAHUEM MPSMBIX
W3MEPCHU: TPU ITOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH pPE3yJbTAThI
MOJIYYUCHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOIMI] U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIECI0OBAHUS;

co0irofaTh mpaBuiia 0€30MacHOTO Tpyna MPHU MPOBEACHUHN HUCCIECIOBAHUN B
pamMKax y4eOHOrO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOH U IMPOCKTHOM
NEATEILHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOMCTB U JIa0OpaTOPHOTO
000pyI0BaHHUS;

pelarh pacy€THbIE 3aJauyd C SBHO 33JaHHOW (PU3NYECKOW MOJEINbIO,
UCTIONB3Ys (pr3nyuecKre 3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d



BbIOMpATh (PU3MUECKYIO MOJENb, BBIACIATh (DPU3MUECKUE BEITUUYMHBI U (POPMYIIBI,
HEoOXoAuMble Ui €€ pEelIeHUs, MPOBOJAUTh Pacu€Tbl M OLCHUBATh PEaJIbHOCTh
HOJYYEHHOI'0 3HaYeHUs (PU3NYECKON BEIIMYUHBL;

peimaTh Ka4eCTBEHHBIE 3a]a4M: BBICTPAUBaTh JJOTHYECKA HEPOTUBOPEUNBYIO
LEMOYKY PAaCCYXIACHUW C ONOpPOM HAa W3YyYEHHBIE 3AaKOHBI, 3AaKOHOMEPHOCTH H
(bu3uYeCcCKHe SBICHNUS,

UCIIOJIb30BaTh ~ MpU  PEIIeHHH  y4eOHbIX  337a4  COBPEMEHHBIE
MH(GOPMAIIMOHHbIE TEXHOJIOTUH JJIsl MMOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALUU
U TpeJCTaBICHUs] Y4eOHON M HayYHO-TIONYJISIPHON MH(GOpMAaLUK, TTOTY4YEHHON U3
Pa3IMYHBIX HICTOUHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOJTydaeMyro HHPOPMAIIHUIO;

OOBSICHATh TNPUHIMUIBI JEHCTBUS MalllMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyarh YCJIOBHUS UX O€30MaCHOIO UCIIOJIb30BAaHUS B IIOBCEAHEBHOM
KU3HU;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBACHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B TOBCEIHEBHOM KU3HU IS
oOecrieyeHus 0€30MacHOCTH MpU OOpalleHHH C NpuOopaMU M TEXHUYECKUMHU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSl U COOJIIOJIEHUS HOPM 3KOJOIMYECKOI0
IIOBEJCHUS B OKPY)KAIOLIEH Cpee;

paboTaTh B TpyHle€ C BBINOJIHEHUEM PA3IMYHBIX COLHUAIbHBIX POJEH,
IUIAHUPOBaTh padOTy TPYIIbl, PAUOHAIBHO pacHpeleNsiTh OO0sI3aHHOCTU U
IJIAHUPOBATh NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlUsAX, aI€KBaTHO OLICHUBATH
BKJIa/1 Ka)KJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE paCCMaTPUBAEMON MPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE
10 KUIIACC

Kosn4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (un¢posbie)
Ne n/m KonTposabHsbie IIpakTnyeckune
nporpamMMbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoThl
pecypchl
Pazgen 1. ®PU3UKA U METO/bl HAYYHOTI'O TIO3HAHUSA
Bbubnunoreka [IOK
1.1 ®du3nKa U METOJbl HAYYHOTO MMO3HAHHUS 2
https://m.edsoo.ru/7f41bf72
Utoro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 brbamorexa LIOK
https://m.edsoo.ru/7f41bf72
29 Jlunamika 7 Bbubnunoreka LIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 bubamorexa [IOK
https://m.edsoo.ru/7f41bf72
Utoro no pazueny 18
Pa3znea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bu6mmorexa [[OK
' TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKU 10 1 bubmuorera [IOK
https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BEILIECTBA. 5 bubnunorexa [IOK
. @®a30BbIE TEPEXOIBI https://m.edsoo.ru/7f41bf72




Wroro no pazneny

24

Pasznen 4. DQJIEKTPOAUHAMUKA

4.1 DneKTpocTaTuKa 10 Bu6anorexa [JOK
' P https://m.edsoo.ru/7f41bf72
490 ITocTOAHHBIA 3IEKTPUYECKHAN TOK. TOKH B 12 bubnuoreka [{OK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Utoro no pazueny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB TIO IMTPOT'PAMME 68




11 KITACC

KoanuyectBo yacos JJIeKTPOHHbBIE
HauMeHoBaHuUe pa3/iesioB U TeM (uu¢posbie)
Ne ni/n Konutpoasnsie | IIpakTmueckue
NnporpamMmMbl Bcero oOpa3zoBaTesibHbIE
padoThI padoTsI
pecypchl
Pa3znea 1. DJIEKTPOANHAMMUKA
11 MarautHoe moje. DIeKTpOMarHuTHas 1 | 3 bub6nmorexa HOK
‘ HHIYKIUSA https://m.edsoo.ru/7f41c97¢c
Utoro no pazpeny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHudecKkue W 3JIeKTPOMarHUTHBIC 9 | bubnunorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHnuecKkue U 3JIEKTPOMarHUTHbIE 5 | bubnunorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTurka 10 3 bubanorexa HOK
https://m.edsoo.ru/7f41c97¢c
Utoro no pazueny 24

Pasnea 3. OCHOBbI CNEIIUAJIBHOW TEOPUM OTHOCHUTEJBLHOCTH

31 OcHOBBI crieIMaTbLHON TEOPUU 4 | bubnmorexa [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThl KBAHTOBOMN ONTUKH 6 buGmmorexa [IOK

https://m.edsoo.ru/7f41c97¢




bubnuoreka IIOK

4.2 Crpoenue aToma 4
https://m.edsoo.ru/7f41c97¢
4.3 AToMHOE AApO 5 buGmmorexa [IOK
https://m.edsoo.ru/7f41c97¢
Utoro no pazpeny 15

Paznen 5. QJIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 DJeMEeHThl aCTPOHOMHUH W acTPODHU3UKH 7 bubamoreia LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3znen 6. OBOBLIAIOIIEE IIOBTOPEHUE

6.1 O6o0maroiee NOBTOpEHNE 4 ngg;if:;;ggj;ﬂlcgk
Wroro no pazaeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB TIO ITPOI'PAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBO yacos DJIeKTPOHHBbIE

Ne Jara uuppoBbie

Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero U3y4eHus o0pa3oBaTejbHbIE

padoThI padoThI
pecypchl

®du3uka — HayKa 0 IpUpoJIe.

| H 4 pHpoA | bubnuoreka [TOK

ay4Hble METOJbI TO3HAHUS
Y s https://m.edsoo.ru/ff0c32e2
OKPYKaroLIero Mupa
Ponb u mecto ¢puzuku B

) (hopMUPOBaHUU COBPEMEHHOMN | bub6nmorexa [JOK
Hay4HOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTHUECKOU eATeIbHOCTHU JI0AeH
Mexanuueckoe ABHKEHHUE.

3 OTHOCUTENHHOCTh MEXaHUYECKOTO ! bubnuoreka ITOK
nerxeHus. [lepemerienue, cKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMeEpHOE npsAMOTUHENHOE | bu6mmoreka [[OK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TTPSIMOJIMHEITHOE | bu6mmoreka [[OK
JIBUKCHUE https://m.edsoo.ru/ff0c372¢e

6 CBo0OoiHOE TajicHue. Y CKOpEeHUe | bubnuoreka [IOK
CBOOOJHOTO NaEHU https://m.edsoo.ru/ff0c39cc
KpuBonuueitHOE IBUKEHUE.

N bubnuoreka I[TOK
7 JBmkeHne MarepuanbHON TOYKH MO 1
https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTH
8 [IpuHumn otHocutensHOCTH ['anmunes. 1 bubnuoreka [{OK




WuepuuanbHble CUCTEMBI OTCUETA.
IIepBsiii 3akoH Hpr0TOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpunuun

9 cynepno3uuu cuia. Bropoii 3akon Bubnrorexa IOK
HBbI0TOH JUI% MaTEpHATHHOM TOUKH https://m.edsoo.ru/ff0c3be8

10 Tpernii 3akoH HeroTOHA 1114 bubnunoreka [{JOK
MaTepHUabHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3akoH BceMupHOro TsaroteHus. Cuia

11 TAXKECTH. HeEBaﬂ KOCMHYECKast Bubnrorexa IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [[OK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumuent tpenus.

13 Cuna CznpOTHBHeH%)I(f l'I[-IpI/I ,I[BI/I)I:(GHI/II/I brbmmorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B JKUJIKOCTHU WUJIU rase
[TocTynarensHO€ U BpalaTeabHOE

14 JBYOKEHHE a0COFOTHO TBEPIOTO Tea. Bbubnunoreka IIOK
MowmenT cunsl. [Inedo cunsl. Y cimoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
Nmnynbc MmaTepuanbHON TOUYKH,

Is CHCTE€MBbI MaTE€PUAITLHBIX TOUEK. bubnuoreka [IOK
Nmmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMnyibca. PeakTuBHOE ABUKEHUE
PaboTta 1 MOIITHOCTD CHJIBI.

16 Kunernueckas 3Heprus MarepuaabHOW bubaunorexa [JOK
touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHUYECKOW IHEPTUn

17 IToTennuanpHas SHEPTUS. bubmmoreka LIOK




[lorenumanbHas 3HEPrus ynpyro
ne(OpMUPOBAHHOM MPY>KUHBI.
[ToreHumnanbHas 3HEprus Tesa BOJIU3U
MOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ffOc461a

18

[loTeHumanbHbIE M HEMOTEHLIUAIbHbIE
cuibl. CBsi3b paboOTHI
HETMOTEHIUAJIbHBIX CHJI C U©3MEHEHUEM
MEXaHHYEeCKOU SHEPTUU CUCTEMBI Tel.
3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTHHI

bubmumoreka LIOK
https://m.edsoo.ru/ff0c478c¢

19

JlabopatopHas paboTa
«HccnenoBanne cBsi3u pabOTHI CUITBI C
WU3MCHEHHEM MEXaHUYECKOW SHEPTHU
TeJla Ha TIPUMEepEe PaCTsIKSHUsI

PE3UHOBOTI'O XKXI'yTa»

20

Kontponsnas paborta o teme
«Kunematuka. /[nnamuka. 3akoHbI
COXpaHEHUS B MEXaHUKE»

bubnuoreka I[TOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIO)KEHUS MOJIEKYJISIPHO-
KWHETHYECKOU Teopun. bpoyHOBCKOE
neikenue. Audpysus

Bbubnunoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U
B3aMMO/IEIICTBUA YacTHUL] BEILIECTBA.
Mopenu cTpoeHust ra3oB, )KUJIKOCTEHN
U TBEPABIX TEN

23

Macca monekyn. KonuuecTBo
BeuiectBa. [loctossHHast ABoraapo

24

TennoBoe paBHoBecue. Temmeparypa




u e€ nu3mepenue. lllkana temmneparyp
Ienscus

Wpeanpneii raz B MKT. OcHoBHOE

bubnuoreka [TOK

23 ypaBHeHnue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas Temreparypa Kak mepa

26 CpelHel KHHETUYECKOW YHEPTUH bu6mmorexa [[OK
JBUXEHUSA MOJIEKYJ. Y paBHEHHE https:/m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlansToHa. ["a30BBIE 3aKOHBI
JlabopaTopHas paboTa

28 «HMccnenoBanue 3aBUCUMOCTH MEXKIY
rnapameTpaMu COCTOSIHUSI
pa3pexKEHHOI0 raza»

9 N3onpoueccs B ueadTbHOM ra3e u ux bubmmoreka LIOK
rpaduuecKoe npeaCTaBlICHUE https://m.edsoo.ru/ff0c570e
BnuyTtpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KomnuecTBo bubnnorexa [IOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrHUsl OJHOATOMHOI'O HIEAIBHOTO
rasza

31 Bunp rennonepenauun bubanorexa OK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TENI0EMKOCTh BEIIECTBA.

32 KosmmuecTBO TENnOTH IIpH brbanorexa OK
Terionepeaaye. AnuadbaTHbeld poIecc A s

33 [lepBbIii 3aKOH TEPMOJAMHAMUKH U €TI0 bu6nmnorexa [JOK

OpHUMCHCHUEC K U30IIpoeccaM

https://m.edsoo.ru/ffOc5efc




HeobGpatumocTs mporeccoB B

. bubmmoreka [IOK
34 npupoe. Bropoii 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKH
35 ITpunnun neiictus u KIIJ[ Termmosoi bubmmoreka LIOK
MalIWHbBI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1J|
37 DKOJIOTHYECKHE TTPOOIIEMBI
TEIUIOIHEPTETHKH
13 O6oOmaronuii ypok «MoJekymsipHas bu6mmoreka [[OK
¢uzuka. OCHOBBI TEPMOJUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponsnas pabora o teme
39 «MounekynspHas ¢puzuka. OCHOBBI bubmmorexa HOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBanue 1 KOHACHCAIIHS. bub6mmorexa [JOK
Ucnapenue u kuneHue https://m.edsoo.ru/ff0c63bb
AOCoIIOTHAsT 1 OTHOCHUTEIIbHAS
41 BJIAXXHOCTh BO31yXa. HachIeHHBIN bubmuoreia IIOK
AYX3. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannunyeckue n
42 aMmopdHbBIe Tena. AHU30TPOITHS bubnuoreka [{OK
CBOMCTB KpucTayioB. XKugkue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHBIE MaTepHaibl
[InaBneHue U KpucCTAITU3AIIMS.
43 VaenpHas TeEIUIOTa IUIABIICHHUS bubnnorexa IJOK
g ' https:/m.edsoo.ru/ff0c6708
Cyb6numanus
b K
44 VY paBHEHUE TEIIIOBOTO OajgaHca nosmorexa O

https://m.edsoo.ru/ff0c6820




Onexrpu3anys Tei. DIEKTPUIECKUN

bubmmoreka [IOK

45 3apsana. [[Ba Bua 31eKTPUIECKUX
par. A P https://m.edsoo.ru/ffO0c6bcc
3apsJioB
[TpoBOoAHUKH, TUINEKTPUKHU U
P P bubnuoreka I[TOK
46 MOTYIIPOBOJHUKU. 3aKOH COXpaHEHUS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
Bsaumopeiicteue 3apsiioB. 3aKOH
. . Bbubnunoreka IIOK
47 Kynona. Todeunslit a5ekTpuyYeCcKuii
https://m.edsoo.ru/ffOc6ces
3apsn
Hanpsisx€HHOCTB 3JIEKTPUUECKOTrO
48 nond. [Ipunuun cynepno3unuu bu6nmnorexa [JOK
3JeKTpUUecKux noJseil. Jlunuu https://m.edsoo.ru/ff0c6df2
HaMNpsKEHHOCTH
PaGora cuit a51eKTpocTaTH4ecKoro
40 o P N Bu6nuorexa L{OK
nons. [Torennman. PaznocTs
R https://m.edsoo.ru/ff0c6f00
MOTEHIINATIOB
[TpoBOAHUKY U JUDTICKTPUKH B
bubmumoreka LIOK
50 3JIEKTPOCTATUIECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas: IpOHUIIAEMOCTD
" bub6mmoreka [[OK
51 Onektpoémkocth. Koraencarop =
https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh TIOCKOTO
Bbubnunoreka IIOK
52 KOHJIEHCATOpa. DHEPTHsl 3apsS>KEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopatopnas pabora "U3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
54 IIpuHIMn HEUCTBUA U TPUMEHEHHE

KOHACHCATOPOB, KOITUPOBAJIBHOI'O




amnmaparta, CTpyHHOTO IpUHTEpAa.
DneKTpocTaTU4YecKas 3alluTa.
3a3eMileHue 3JIEKTPONpUOOPOB

55

DJIEKTPUYECKUN TOK, YCIOBHUS €r0
cyiecTBoBaHUs. [10CTOSIHHBIN TOK.
Cwuna toka. Hanpsokenue.
Comnpotusnenue. 3akoH Oma st
y4acTKa Ienu

56

[TocnenoBatensHOE, MapaLIeIbHOE,
CMEIIaHHOE COCTMHCHHE
MpoBOAHUKOB. JIabopaTtopras pabora
«M3y4eHne CMEIIaHHOTO COCTUHCHHMS

PE3UCTOPOB»

Bbubnunoreka IIOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIITHOCTP AJEKTPHIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 TOJTHOM (3aMKHYTOM)
anekTpudeckor nenu. Koporkoe
3ambikaHue. Jlaboparopuas pabora
«M3mepenne DJIC ncTtoyHnka Toka u
€ro BHYTPEHHETO COMPOTHUBIICHHS»

Bbubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAsT MPOBOJAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCHMOCTh
COTNIPOTHUBIICHHS] METAJJIOB OT
TemnepaTypbl. CBepXIPOBOAMMOCTh

60

DNEeKTpUYECKU TOK B BaKyyMe.
CBoICTBa 3JIEKTPOHHBIX IMyYKOB

61

[TomynpoBogHUKH, UX COOCTBEHHAs U
npuMecHasi IpoBoAuMOcTb. CBOMCTBa
p—n-nepexoaa. [lomynpoBosHUKOBBIE

bubnuoreka ITOK
https://m.edsoo.ru/ff0c84ae




npuOOpHI

DNEeKTpUYECKU TOK B pacTBOpax u

62 pacruiaBax 3J1€KTpPOJIHUTOB. | bu6nmnorexa [JOK
DNEKTPONUTHYECKAsT TUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DJEKTPUYECKUI TOK B Ta3ax.

63 CaMOCTOSTEeNLHBIN U 1 bubnnoreka [IOK
HECaMOCTOATENBHBIN pa3pan. MomHus. https://m.edsoo.ru/ff0c84ae
[Tnmazma
DnekTpudeckue npudopsl U

64 YCTPOKNCTBA U UX MPAKTUIECKOE 1 bu6nmnorexa [JOK
npuMmenenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
06e3011aCHOCTH

65 O6o006maromuii ypox ! bubnmorexa [JOK
«DIEeKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbsnas pabora no teme

66 «nekrpocratuka. [locTOsHHBIM 1 bu6nmnorexa [JOK
3JEKTpUYECKUH TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpErax»

67 PezepBHblil ypok. KonTponpHas | bubnuoreka [{JOK
pabota mo Teme "DieKTpoauHaMHKa' https://m.edsoo.ru/ff0c8c56

68 PesepBHBIil ypok. O6o0maronuii ypok | bu6nmnorexa [JOK
o remam 10 kitacca https://m.edsoo.ru/ff0c8f6¢c

OBLIEE KOJIMYECTBO YACOB IIO 68
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11 KITACC

KoauuecTtBo yacos JJIeKTPOHHBIE
No HMara nudposbie
n/n Tema ypoka Beero Kontpoapurie Hpaxkrieckue U3y4eHUs o0pa3oBaTesibHbIE
padoThl padoThI pecypesI
[TocTossHHBIE MATHUTHI U UX

| B3auMoOJIcicTBHEe. MarHuTHOE TOJIE. 1 bubnnorexa [IOK
Bextop maruuTHOM MHAYKIUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLHHU
MarHuTHOE 1oJie MPOBOJHHUKA C

) TokoM. OTBIT DpcTena. | bu6nunorexa [JOK
B3aumogeiictBre MPOBOAHUKOB C https://m.edsoo.1u/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «M3ydenue | | bu6mmorexa [JOK
MAarHuTHOTO IIOJA KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBue MarHUTHOTO MOJISI Ha
MpOBOAHUK ¢ TokoMm. Cuiia Ammepa.

4 JlaGopatopHas pabota | | bu6nmnorexa [JOK
«HccnegoBanue nenicTBus https://m.edsoo.ru/ff0c9acO
MOCTOSSHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBMe MaraiuTHOTO IOJIS Ha

5 JBYDKYIYIOCSL 3apsDKEHHYIO YacTHILY. | bubaunorexa [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarutHas uHAyKuus. [ToTok 1

BEKTOpa MarHuTHOM uuaykuuu. DJ1C




WHIYKIUHU. 3aKOH 3JIEKTPOMarHuTHON
naayknuu dapanes

JIabGopaTopHas paboTa
«MccnenoBanue sBICHUS
9JEKTPOMArHUTHOM MHIYKLIAN

bubnuoreka I[TOK
https://m.edsoo.ru/ff0cal50

NHnykTHBHOCTE. SIBIEHUE
camonnaykuuu. D/1C caMOMHAYKIHH.
DHeprusi MarHUTHOTO MOJI KATYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE IOJE

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

TexHu4uecKkne yCTpOouCTBA U UX

IIPUMEHEHUE: IOCTOSHHBIE MAarHUTHI,
QJICKTPOMAIrHUTHBI, 3JICKTPOABUIATCIIb,
YCKOPHUTEIIHN DJIEMEHTAPHBIX YaCTHILI,

WHAYKIIMOHHAS TIeYb

10

O6o6maromuit ypok «Marautaoe
rosie. DNEKTPOMAarHUTHAasT WHIYKLIHSD)

Bbubnunoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponsnas paboTta o teme
«MarauTHoe noJe.
ONEeKTPOMarHuTHAST WHIYKITHS

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

12

CB0OOIHBIE MEXaHUYECKIE
kosnebanus. ["apmMoHMYecKue
KosieOaHus. Y paBHEHHE
TAPMOHHYECKUX KOJIeOaHMI.
[IpeBpamienue sHEprun

Bbubnuoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopatopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
nepuo/ia ManbiX KojieOaHuii rpysa Ha
HUTH OT JJIMHBI HUTH U MaCChI TPy3a»




14

KonebarenpHbiit KOHTYp. CBOOO/HBIE
QJICKTPOMArHUTHBIC KoJieOaHus B

UJIeaTbHOM KOJIe0aTeIbHOM KOHTYpE.
Anayorus MEXKAY MEXaHUYCCKUMU U

QJICKTPOMAariuTHbIMHA KOJICOAHUSIMHU

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

15

®dopmyna Tomcona. 3akon
COXpPaHEHUs IHEPTUHU B UJI€aTbHOM
KOJIe0aTeIbHOM KOHTYpE

bubmumoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxarOMnAX
KoJeOaHusx. BeIHyKeHHbIE

MEXaHHYeCKHe Kojebanus. PezoHanc.

BrIHYXIEHHBIE DJIEKTPOMAarHUTHBIC
KoneOaHus

bubnunoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsblii Tok. CHHYCOUAATbHBIN
MEePEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMITUTYIHOE U
JENCTBYIOLIEE 3HAUYECHUE CHUJIBI TOKA U

HanpsAXKCHUA

bubnuoreka I[TOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenaya v nmorpediaeHne
3JIEKTPUYECKON S3HEPTUHU

19

YcTpolicTBO U MpakTHYECKOE
MIPUMEHEHUE FIEKTPUUECKOr0 3BOHKA,
reHeparopa IepeMEHHOr0 TOKa,
JIMHUH dJIeKTporepeaay

bubmunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHUYECKHE PUCKU IIPU
IPOU3BOJICTBE DJIEKTPOIHEPTHH.
KynsTypa ncnonszoBanus




3JIEKTPOIHEPTUH B TIOBCEIHEBHON
KU3HU

MexaHnuecKHe BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bubnuoreka ITOK

21
pacupoCTpaHEHUS U JJMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Tomepeunbie 1 TIPOOITBHBIEC BOJIHBI
2 3Byk. CkopocThb 3ByKa. [ poMKOCTH bu6mmorekxa [JOK
3Byka. Bricora Tona. Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHuTHbIE BOJIHBI, UX
. P bubnuoreka [TOK
23 cBoiicTBa U ckopocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
9JEKTPOMATHUTHBIX BOJH
[IpunIUTIBI pagHOCBI3U U
24 TeneBuaeHus. Pa3BuTue cpeacTs
cBa3u. Paguonokanus
75 Kontponbnas pabora «Konebanus u bubnunorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacpoCcTpaHEHUE
26 CBETa B OJTHOPOJHOM CpeJie. bu6mmorexa [JOK
To4euyHbIl HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHue cBeTa. 3aKOHBI
bubmuoreka LIOK
27 oTpaxeHus ceera. [locrpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300paXeHUH B IMIIOCKOM 3epKaje
IIpenomnenue ceera. [TonHoe
738 BHYTpEeHHEE oTpakeHHe. [IpenenbHbii bubanorexa [JOK
YIOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKeHUs
29 JlabopatopHnas padora «3mepenue bu6nmnorexa [JOK




oKasareiisd MpeIOMJICHHS CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIun3sl. [TocTpoeHue n3oOpakeHui B

bubnuoreka [TOK

30 nuH3e. Dopmynia TOHKOW JIMH3HI.
https://m.edsoo.ru/ffOcddle
YBenuueHue TUH3bI
JlaGopatopHas paboTa
31 «HccnenoBanme cBOWCTB
M300paKeHU B TMH3AX»
Hucnepcus cBeta. CI0XKHBINH COCTaB
3 6enoro ceeta. LIBet. JlaboparopHas
pabota «Habmntonenue nucnepcuu
CBETa»
13 Wntepdepenuus csera. JJudpakuus bubanorexa [JOK
ceera. [ludpaknmonHas pemeéTka https://m.edsoo.ru/ffO0ced22
34 ITonepedyHOCTH CBETOBBIX BOJIH. bu6nmnorexa [JOK
ITonsipuzauus ceera https://m.edsoo.ru/ff0cf02e
35 Ontuyeckue npubOpsl U ycTpoiicTBa U
YCIIOBHSI UX 0E30MacHOTO TMPUMEHEHUS
['panuipl npUMEHUMOCTH
36 Kjaccuyecko mexanuku. [locTymarsi bubnuoreka [TOK
CIIeUATIbHOM Teopuu https://m.edsoo.ru/ffO0cf862
OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3 Bbubnunoreka IIOK
aMeJJIeHHE BPEMEHHU U COKpalleHHe
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust U UMILYJIbC PEISATUBUCTCKOM
. bubnuoreka I[TOK
38 yacTuilbl. CBSI3b MacChl C SHEPTUECH U
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs MOKOS
39 KonTponsras pabora «Onruka. bu6mmorexa [[OK




OCHOBBI CIEIMAIBHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. Popmyna Ilnanka. DHeprus

bubnuoreka [TOK

40
Y UMIYyJbC GOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIIEOBAHUE
A1 o P i o A AT Bbubnunoreka IIOK
otoapexra. OnmpiTel A. T
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddekta. YpaBHeHUE
N (? b0 P bubnuoreka [TOK
42 Oitnmteitna s Gororddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» dotorpdexra
Hasnenune ceera. OmeiTh I1. H.
. Bbubnunoreka IIOK
43 JleGeneBa. Xumudeckoe JCHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoicTBa U
44 MPaKTHYECKOe TMPUMEHEHHE:
¢doTor1eMeHT, (HOTOIATUHK,
coJiHeuHas 6aTapesi, CBETOIHOT
45 Pemenne 3agad mo Teme « DIEeMEHTHI Bbubnunoreka [IOK
KBAHTOBOU ONTHUKN https://m.edsoo.ru/ff0d0302
Monens aroma ToMcoHa. OTBITHI
46 Pesepdopna mo paccesHuIo o-4acTu Bubmorexa HOK
PROPA p t https://m.edsoo.ru/ff0d091a
[InanerapHad moaenb aToMa
b K
47 [TocTynatel bopa nésmorexa O
https://m.edsoo.ru/ff0dOafa
N3nydyenue u noryiomenue (GOTOHOB
bubnuoreka [TOK
48 NP MepeXo/ie aToMa ¢ OJHOT'0 YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEpPTruHu Ha ApYroi. Buasl criekTpoB
49 BosHOBEIE CBOWCTBA YacTHUIl. BOTHBI bubnnoreka [IOK




ne bpoitnsa. KopnyckynspHo-
BOJIHOBOU ayanu3M. CIIOHTaHHOE U
BBIHY)KACHHOE H3ITyYeHUE

https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PaAHMOaKTHBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocrapa
PaAuOaKTUBHOI'O0 U3JTYUCHUA

bubnuoreka ITOK
https://m.edsoo.ru/ff0d0fd2

51

CpoiictBa anba-, 6era-, raMmMa-
n3nydyeHus. Biusaue
pallOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
NzoTonsl. Anbda-pacna.
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. 'amMma-u3nydeHue

bubnunoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3U HYKJIOHOB B sJIpe.
Snepusie peakuuu. AaepHblit
peaxTop. [Ipobraembl, TepCIEeKTHUBHI,
AKOJIOTUYECKHUE ACTIEKTHI SICPHOM

OHCPIrCTUKU

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

54

OnemeHTapHble YacTHIbl. OTKpbITHE

Mo3uTpoHa. MeTo bl HAOMIOJeHUS U
perucTpanuu 31€MEHTAPHBIX YACTHULI.
Kpyriustii cton «@yH1amMeHTalbHbIE
B3auMojeiicteusa. Eauncreo

(GU3UYIECKOI KapTHHBI MUPa

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro neba. Co3se3gus,
HpKI/Ie 3Bé3I[I)I, IUIAaHETBI, UX BUIHUMOC
nsukenre. CojlHeUHas cucTeMa




56

Connne. ConHeuHas aKTUBHOCTb.
Uctounuk 3neprun ConHina u 3BE37]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI TJIABHOU
MOCIeA0BATENbHOCTU. BHyTpeHHEE
ctpoenue 38€37. CoBpeMeHHbIE
MPEACTABIICHUS O MPOUCXOXKACHUU U
sBoJironnu CoJiHIA U 3BE3]

58

Muneunsiii [1yTe — Hama ["anakTuka.
[Tonoxxenue u nBuxenue ConHua B
lamakTtuke. ["'anaktuku. UépHbie
ABIPBI B AApaX raJlakKTHUK

59

Bcenennas. PazOeranue rajakTHk.
Teopust bonbmoro B3psIBa.
PenukToBOE m3myueHue.
MeTaranakTuka

60

Hepemennsie nmpoGieMbl acTpOHOMHHT

61

Konrponbnasg pabota «1eMeHThI
aCTPOHOMUH U aCTPODUIUKK»

62

O6o6matomuit ypox. Pons pu3uku u
aCTPOHOMHUM B 5 KOHOMHUUYECKOM,
TEXHOJIOTHYECKOM, COUAILHON 1
ITHYECKOH cepax nesaTeaTpHOCTH
yeJaoBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(GU3UKH U ACTPOHOMUH B

COBPEMEHHOM HAyYHOU KapTHUHE MUpPa

64

O6o06m1atomuii ypok. Posb




¢u3nyeckoil Teopun B (HOPMHUPOBAHUU
npeicTaBiIeHu o pu3nueckon
KapTHUHE MUpa

O6o0matomuii ypok. Mecto
(u3nUecKoil KapTUHBI MUpa B 00LIEM

65 1
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUH O TIPHUPOJIE

66 PezepBHBIil ypok. MarHuTHoe mone. 1
OJeKTpOMAarHuTHast MHAYKIUS
PeszepBHbIil ypok. Ontrka. OCHOBBI

67 CIIeIIUATLHON TEOPUH 1
OTHOCUTEIBHOCTH

s I;e3eprH71 ypok. KBanrtoBas ¢u3suka. 1 Bu6nuorexa LIOK

JICMEIITEL ACTPOHOMMIL 1 https://m.edsoo.ru/ff0d 1784
acTpopu3uKu
OBLIEE KOJIMYECTBO YACOB IIO 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

» ®usnka, 10 kmacc/ KacessaoB B.A., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «J[PODA»; AxuinonepHoe 06011ecTBO «M31aTenbCcTBO
«IIpocBenienune»

» ®usmka, 11 kmace/ KacessaoB B.A., O011eCTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «/JI[PODA»; AxuimonepHoe o01iecTBo «31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IJI11 YUUTEJIA
[Iporpamma kypca ¢usuku 15t 10—11 knacco. ba3zoBelit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®Puzuka. 10 xnacc. bazoBslii ypoBeHb»

1. ®uzuka. 10 knacce. ba3zoBelil ypoBeHb. YUE€OHUK C 3JIEKTPOHHBIM
npuioxenuem (aBrop B. A. KacbsiHOB).

2. ®usuka. 10 knacc. bazoBeiil ypoBeHb. MeTonuueckoe mocooue (aBrop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBbiit ypoBeHb. TeTpab 11 1ab0opaTOpHBIX
pa6ot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uznka. 10—11 xmaccel. ba3oBeiii ypoBeHb. KOMIUIEKT TETpagen aJis



KOHTPOJIBbHBIX padoT (aBTOp B. A. KacbsiHOB)
5. ®usuka. 10 kinace. Jupaktuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Yakos).

YMK «®Puzuka. 11 xnacc. bazoBbslii ypoBeHb»

1. ®usuka. 11 knacc. ba3zoBelil ypoBeHb. YYEOHUK C 3JIEKTPOHHBIM
npuioxxkenneMm (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. bazoBeiil ypoBeHb. MeTonuueckoe mocooue (aBrop B.
A. KacbsaHOB).

3. ®usuka. 10—11 knaccel. ba3oBbiit ypoBeHb. TeTpab 11 1a00paTOPHBIX
pabort (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. @uzuka. 10—11 xmaccel. ba3oBbiid ypoBeHb. KOMILIEKT TeTpanei ais
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kacesros, U. B. Urpsios).

5. ®usuka. 11 knacc. JluiakTHuecKkue KapToOuKU-3a1aHus (aBTopsl M. A.

VYmakos, K. M. Yurakos).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1 http://nsportal.ru - conpanbHasi CeTh paOOTHUKOB 00pa30BaHMUS.

2 http://markx.narod.ru/pic/ - pu3suka B mkose.

3 http://festival.1september.ru/articles/ - hecTrBaIb EJArOTUYECKUX UACH

«OTKpPBITBIA YPOKY».



4 http://www fizika.ru/ - calT ans yuureneit GU3NKU U X yYEHUKOB.
5 http://www.physics.ru/ - maTepuaisl o Gu3UKe.
6 www . ege .edu.ru - unopmarmonHsiii moprana EI'D.

7 http :// school - collection . edu . ru / - enunas koyiekuus [{OPos
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