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HHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHSI Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3ylibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmsl, npeacrtaBieHHbIXx B PI'OC
COO, a Takxke c yu€rom ¢enepanbHOll pabouyeil MmporpamMMbl BOCIHMTAHHS U
KOHLEMIMK TpernojiaBanusi ydyeoHoro mnpeamera «DPusnka» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickou denepannu, peau3yIoIMX OCHOBHEIE
o0pazoBarenbHbIE MPOrPaMMBbI.

ConepxaHue MpOrpaMMbl HalpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTuHbl Mupa ydammxcs 10-11 kmaccoB npu oOydyeHun ux (pusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro moxaxona. Ilporpamma
cootBercTByeT TpeboBanusamM DPI'OC COO K mIaHUPYEeMBIM JUYHOCTHBIM,
MPEIMETHBIM M METa- MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS, a TaKXKE yUYUTHIBACT
HEOOXOJMMOCTh peajn3allid MEXIPEIMETHBIX CBSI3e (PU3HKU C €CTECTBEHHO-
HAay4YHBIMU Yy4e€OHBIMH MpeaMeTamu. B Hell omnpenenstoTcs OCHOBHBIE —LIENU
U3ydeHus: (UMK Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHUd, IUIAHUPYEMbIE
pe3yibTaThl  OCBOEHUS Kypca (HU3MKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[IporpamMmma BKiItOYaET:

— IUIAaHUPYEMbIE Pe3yJIbTaThl OCBOCHMsS Kypca (hU3uMku Ha 6a30BOM ypOBHE, B

TOM YHCIIe TIPEIMETHBIE PE3yJbTAThl M0 T0JIaM O0Yy4YEHUS;

— cojepkaHue yueOHoro npeamera « Pu3nkay 1no rojaM o0ydeHwusl.

du3rka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPUPOJbl, BBICTyHas B
KayecTBe y4deOHOTo mpeaMera B IIKOJI€, BHOCHT CYIIECTBEHHBIM BKJIaJI B
cucreMy 3HaHuM 00 okpyxkawomiem wMupe. llkonpHbI Kypc ¢u3uku —
CUCTEMOOOpa3yIoUMil i  €CTEeCTBEHHO-HAYYHBIX  Y4YEOHBIX  MPEIMETOB,
MOCKOJIBKY (DM3MYEeCKHEe 3aKOHBI Jie)KaT B OCHOBE TMPOIECCOB M  SBIICHUH,
U3y4aeMbIX XUMHUEH, Ouonorueu, Qusnyueckod reorpadueid U acCTPOHOMHUEH.
Hcnonbp3oBaHne W aKTUBHOE TMPUMEHEHHWE (U3UYECKUX 3HAHUU OMpenemsieT
XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe dHEPreTukH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHsS HOBBIX MaTEPHaJOB C 3aJlaHHBIMU
cBoiicTBaMu U 1p. M3ydenne (GU3MKA BHOCUT OCHOBHOW BKJIAJ B (hOPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA Yydammxcs, B (QopMUpOBaHHE yMEHUI
NPUMEHSTh HAy4YHbII METOJ| TO3HAHUS TMPU BBIMNOJHEHHUHM UMHU Y4YEOHBIX
VICCIIEIOBAHUM.

B ocHoBy kypca ¢u3ukM Ui YPOBHSI CpPEIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH pAl HUJeH, KOTOpPhle MOXKHO paccMaTpuBaTh KakK MPUHIUIBI €T0
MOCTPOEHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypC SIBJISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3esioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (U3HKH
o0bequHEH BOKpPYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sIBISETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE H



noJe.

Hoesa eymanumapuzayuu. EE peanuzanuss OpearionaraeT HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONH HAayKH, OCMBICICHUE CBSI3H Pa3BUTHUSA
¢u3nkn Cc pa3BuUTMEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoess npuxnaonou uanpasiennHocmu. Kypc ¢usuku mnpennosaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHMUYECKHX M TE€XHOJOTUYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TMOCPEICTBOM BBEICHUS DJIEMEHTOB
COJIep)KaHusl, TMOCBAMIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takxke 0OCYyXIeHUs
npo6JieM paloOHAIBHOTO MPUPOOONIb30BAHUS U HKOJIOTUYECKOM 0€30IacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKH Ha YPOBHE CpPEIHEro oOLIero
o0Opa3zoBaHus SABIAIOTCS (pU3MUYEeCKue TeopuH ((POpMHpPOBAHUE MPEACTABICHUN O
CTPYKType TOCTpoeHus: GU3NIECKON Teopuu, poin (HyHIaMEHTATbHBIX 3aKOHOB U
NPUHIIAIIOB B  COBPEMEHHBIX TNPEIACTABICHUAX O TPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOpUM, I ONHCAaHWS EeCTECTBEHHO-HAYYHBIX SBICHHA U
MIPOIIECCOB).

CucTeMHO-IeSTENbHOCTHBIN MOAXO0A B Kypce (DU3MKU peaTu3yeTcs: Mpexe
BCEro 3a CU€T OpPraHu3allid SKCHEPUMEHTAIBHOU NESITEIbHOCTH O00YYarolIUXCsl.
Jnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOPHBIX PaboT,
KOTOpbIE B Iporpamme mo (u3uke 0ObeTUHEHBI B OOIIMI CIHMCOK YYEHHYECKHX
OpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM TMepedyHe JabOpaTOpHBIX padorT,
OPOBOAMMBIX [ KOHTPOJST M OICHKH, OCYIIECTBISETCS YYaCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOJS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHus: kaOuhera Qu3uku. Ilpu »3TOM obOecneunBaeTcsi OBJAJECHUE
00ydJaromMMHUCS YMEHUSMU TPOBOAWTH KOCBEHHBIC W3MEPEHHS, HCCIEeIOBAHUS
3aBUCHMOCTEH (PU3NYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB TIO IPOBEPKE
NIPEIOKECHHBIX TUTIOTE3.

bBonblioe BHUMaHHWE YICNSIECTCS PEHICHHIO DPACUETHBIX U KauyeCTBEHHBIX
3anau. [Ipu sTOM UIst pacuE€THBIX 3a7a4 MPHOPUTETOM SBIISIOTCS 3aJa4H C SIBHO
3alaHHON (PU3NYECKON MOJIEIBIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pasliena Kypca, TaK U HHTETPUPYS 3HAHUS
U3pa3HbIX pa3fenoB. JIJig KaueCTBEHHBIX 3a7au MPUOPUTETOM SIBISIOTCS 3aJaHUs
Ha OOBSCHEHUE MPOTEKaHUs (PU3NYECKUX SIBJICHUM M MPOIECCOB B OKPY’KaIOLIEH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOW MOJENIH A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO k wmaTepuaiabHO-
TEXHUYECKOMY OO0ecCreyeHu0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
bU3UKM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUsl JOKEH H3y4aThCid B
YCIOBUSIX MPEeIMETHOro kabuHeTa (PU3UKU WIM B YCIOBHUSX HHTETPUPOBAHHOTO
KaOWHETa TMPEIMETOB EeCTeCTBEHHO-HAy4YHOTo IMKiIa. B kabunere usuku
JOJKHO OBITh HeoOxoaumoe jabopaTopHOoe OOOpYAOBaHHWE JJisi BBITTOJIHEHUS



yKa3aHHBIX B TporpaMme Mo (U3MKE YUYECHUYECCKUX MPAKTUYECKUX padboT H
JIEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JleMoHcTpaniuoHHoe oOopynoBaHue (GOpPMUPYETCS B COOTBETCTBUU C
OPUHIUIIOM MHUHUMAJIBLHONW JIOCTATOYHOCTH M  OOECIEeYMBAET IMOCTAHOBKY
MEPEUYUCIICHHBIX B TporpaMMe Mo (QU3MKE KIIOYEBBIX JAEMOHCTpAaIui Jist
UCCJICIOBAHUSI  M3yYaeMbIX SIBJICHHM ©  TPOIECCOB, OMIUPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe OO0OpYyJIOBaHHE IJisi YYCHHYECKHX IMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUUECKUX KOMILJIEKTOB M OOECIeUMBAETCS B pacy&Te
OJIHOTO KOMIUIEKTa Ha JIByX oOOydarmonuxcs. TeMaThudeckue KOMIUIEKThI
7abopaTopHOTO 000pYyAOBaHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMHU LEJIIMHU U3y4eHUs] PU3UKHU B 001IEM 00pa30BaHUU ABIISIFOTCS:

e (opMUpOBaHHE HHTEpPECa U CTPEMIICHHS OOyYarOUIUXCA K HAyYHOMY
U3YUYCHUIO TIPUPOABI, pPa3BUTHEC WX HWHTC/UICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE TNPEACTABICHUA O HAYYHOM METOJE TO3HAHUS U
dbopMHUpOBaHUE UCCIIEAOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e ¢dopMHpOBaHHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHSI MaTepuu U (PyHTaMEHTATbHBIX 3aKOHOB (DM3UKH;

e (dopMupOoBaHHE YMEHUU OOBSACHITH SBJICHUS C UCIOJH30BAHUEM
bu3HUeCcKrX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

o (¢dopMHpOBaHUE TPEICTABICHUNA O poJid (HU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne ITHX TeNie 00ecTieunBaeTCsl PEIICHHEM CIIEAYIONNX 3a7a4 B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e TPUOOpPETCHHE  CHUCTEeMBbl  3HaHUK 00  oO0mUX  (PU3HUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIIOYAS MEXaHHUKY, MOJEKYJSPHYIO
(bU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODU3UKY;

o ¢dopMHpOBaHHWE YMEHUW TMPUMEHATh TEOPETUUYECKUE 3HAHUS IS
00BbsiCHeHHsI (PU3UYECKUX SBJICHUW B TPUPOJC W IS NMPUHATHS MPAKTHICCKUX
pPELIEHN B TOBCEHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHUS PA3TUYHBIX 3a7ady C SBHO 3aJaHHOMN
bu3rYecKoil MOJAENbIO, 3a/1ad, MOAPA3yMEBAIONINX CAMOCTOSTEIHLHOE CO3JaHUE
(bU3UYECKONM MOJICTH, aJcKBAaTHOMN yCIIOBHAM 3a/1a4H;

e TOHMMaHHE (PU3UYECKUX OCHOB U IMPHUHIUIIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOILYIO CPELY;

e OBJAJCHUE METOJAMHU CaAaMOCTOSITEIBLHOTO IJIAHUPOBAHUS U MPOBEIICHUS
GU3MYEeCKNX OKCIMEPUMEHTOB, aHaIW3a W WHTEpPIpeTanuu uH(popMaIu,
ONpEeICNICHUS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;



e CO3JaHHE YCJIIOBHUH JJI PA3BUTUS YMEHUN IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha yYpPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoautcs 238 vacoB: B 10 kimacce — 102 yaca (3 gaca B Hezeln0), B
11 xmacce — 136 wacos (4 yaca B HEAECIIO).



COJEP KXAHME OBYUYEHUA
10 KJIACC

PA3JIEJI 1. ®PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUA

®duzuka — Hayka o npupozae. Hayunbie MeTOAbl MO3HAHUS OKPY’KAIOIIEr0 MHUPA.
Ponp skcniepuMeHnTa U TEOpUM B MPOLIECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B
busuke.

MopenupoBanue (QU3NYECKUX SBICHUNW U TMpoieccoB. HaydHble THMIOTE3BI.
®duznyeckue 3aKOHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[Tpunarun cootBercTBUsi. Ponb u MecTo Gus3nku B (HOPMUPOBAHUM COBPEMEHHOU
HAy4YHOM KapTUHBI MHUPA, B IPAKTUYECKON JESITEIBHOCTH JIFOACH.

Jlemoncmpayuu

1. AwnanoroBeie W 1U(POBBIE HM3MEPUTEIbHbIE MPUOOPHI, KOMIBIOTEPHBIE
JATYHUKU.

PA3JIEJI 2. MEXAHHUKA

Tema 1. Kunematuka

Mexannueckoe  JBmkeHHE. OTHOCUTEIBHOCTh  MEXAHUYECKOTO JIBUIKEHUS.

Cucrema otcuéra. Tpaekrtopus. Ilepemelnienue, CKOpOCTb (CpenHsii CKOPOCTb,

MTHOBEHHAsT CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM TOYKU, UX MPOEKIMH Ha OCU

cucteMbl koopauHaT. CloXKEeHNE NEPEMEIICHUIN U CII0)KEHHE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKeHue. ['paduku

3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHUSA, IMyTH U NEpeMEUICHUs

MaTepuagbHONW TOYKUA OT BPEMEHH.

CBoOomHOoe majzeHue. YCKOpeHHe CBOOOAHOTO maneHus. KpuBommHelHOE

JBIDKEHUE. J[BUKEHUE MaTepUaIbHOM TOUKH 1O

OKPY>XHOCTH C TIOCTOSSHHOM 10 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCTb,

JauHelHas ckopocTh. llepuon u wactota oOpamenus. lLleHTpocTpemurtenbHOE

YCKOpEHHUE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue. CIuIoMeTp, IBUKECHUE

CHapsJIOB, IIECMHBIC U PEMEHHBIC TIepeIavn.

Jlemoncmpayuu

1. Mogenp cucTemMbl OTCUETA, WILTIOCTPAIMS KUHEMATHYECKUX XapaKTEPUCTUK

JBH>KCHUSL.

2. [IpeoOpa3zoBanne MBMKEHUN C WUCIIOJIH30BAHUEM MPOCTHIX MEXaHU3MOB.

3. [lagenue Tenm B BO3MyXe W B Pa3peKEHHOM MPOCTPAHCTBE.

4. HabOntofeHue IBUKEHUS Teja, OpOUIEHHOrO MO/ YIioM K TOPU30HTY U
TOPU30HTAIBHO.

5. 3MepeHue yckopeHusi CBOOOHOTO MaJcHUsI.

6. HanpaBieHue cCKOpOCTH NpU ABMXKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

1. M3ydyeHne HEpaBHOMEPHOTO IBMIXKEHHUS C IIEJIbIO OMNpE/EIeHUs MITHOBEHHOMN

CKOPOCTH.

2. HUccnenoBaHue COOTHOUIIEHUSI MEXKIY MYTSIMH, NPONHICHHBIMH TEJIOM 3a

MOCJIEI0BATEIbHBIE pPABHBIE TPOMEXYTKM BPEMEHH IIPpU PaBHOYCKOPEHHOM



JIBWKEHUU C HAYAIBHOW CKOPOCTBIO, PABHOM HYIJIIO.

3. N3ydenune ABMXEHUS IIapUKa B BA3KOM KUAKOCTH.

4. N3yueHue ABMKEHUS Tesa, OpOUIEHHOTO rOPU30HTAIIBHO.

Tema 2. /Iunamuka

[Tpuaiun orHocurenbHOCTH ['anunes. Ilepsobiii 3akon Herotona. MHepruanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepnosuuuu cui. Bropoit 3akoH HeroToHa miis
MaTepuagbHON TOYKU. TpeTuid 3akoH HbroTOHA 1711 MaTepuagbHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna Tskectd. [lepBas kocMudeckass CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Bunbl Tpenust (moxos,
CKoJibKeHus1, kaueHus1). Cuna tpeHusi. Cyxoe TpeHue. Cuna TpeHUsl CKOJIbXEHUS
u cwia TpeHus mokos. Koadbdumment Ttpenus. Cuna COMPOTHUBICHUS TPU
JBWKECHUM Tena B KUAKOCTH wniau rasze. [locrymarenbHOe M BpamareinbHOE
JBIKEHUE a0COJIFOTHO TBEPAOTO Tea.

MoMeHT cuibl OTHOCHTENIBHO OcH BpauieHusa. Ilmedo cumibl.  YcenoBus
paBHOBECHUS TBEPJOrO TEJIA.

Texnuueckue ycmpoucmea U NpaKmMuyeckoe npumeHexue: TONUIUIHUKH,
JIBUKEHUE MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

. SIBneHue uHepLUUHU.

. CpaBHEHHE MacC B3aUMOJEHCTBYIOIIUX TEJL.

. Bropoi1 3akon Herorona.

. U3mepenue cu.

. CioxeHue cui.

. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

. HeBecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

. CpaBHEHHE CHJI TPEHUS MOKOSI, KAYEHUS U CKOJIbKCHUS.

. YCnoBUS paBHOBECHUS TBEPAOIO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusle padomul

1. U3zyyenue nBukeHusi Opycka Mo HAKJIOHHOM TUIOCKOCTH.

2. HccnepoBaHue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehopMaIiuH.

3. UccnenoBanue yclioBHil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAIICHUS.
Tema 3. 3aKoHBI COXpaHEHUs] B MeXaHUKe

NMnynbc MaTepralibHOM TOYKH (Tela), CUCTEMbl MaTepUalbHbIX ToueK. Mmiynbe
CUJIBl U U3MEHEHUE UMITYJibca TeNla. 3aKOH COXpAaHEHUs HMMITyJbca. PeakTUBHOE
nBwxeHue. Padora cuibl. MOIHOCTE CHIIEL.

Kunernueckass »sHeprusi MarepualibHOM Touku. Teopema 00 U3MEHEHUU
KUHeTH4eCcKOoW dHepruu. IloreHumansHas osHeprus. IlorenHuuanbHas sHeprus
ynpyro aepopmupoBaHHOW mnpyxuHbl. [loTeHuumanbHas sHeprus Ttena BOIU3U
NOBEpXHOCTH 3emiu. [loTeHnHanbHBIE W HENOTEHUMAaJbHbIE CHIBL. CBS3b
paboThl HEMOTEHIUATIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOW SHEPTUHU CHUCTEMbI
Tel. 3aKOH COXpPAaHEHHS MEXAHUYECKOM OSHEPruu. YIOPYrue U HEyIHpyTHe
CTOJIKHOBEHHSI.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. BOAOMET, KONEp,

OO IO O WwWNPEF



NPY>KUHHBII MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

1. 3akoH coxpaHEeHHs] UMITYJIbCA.

2. PeakTHBHOE JIBUJKEHHUE.

3. Ilepexoa moTEHUMAIBLHON SHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

1.M3yyenne  abCOJMIOTHO  HEYyHNpyroro  yjnapa ¢  I[OMOILIBIO  JBYX
OJIMHAKOBBIX HUTSAHBIX MasATHHUKOB.

2. UccnenoBanue cBsi3U padOThl CUIIBI C U3MEHEHHUEM MEXAHMYECKOH 3Hepruu
Tela Ha NPUMEPE PaCTSIKEHUS PE3MHOBOTO KIYTa.

PABJAEJ 3. MOJIEKYJSAPHAA ®UBUKA U TEPMOIUHAMUKA
Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKO TeOpUMn

OCHOBHBIE TIOJIOKEHUA MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U HUX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe paBmxenue. Huddysus. Xapakrep IBHKEHUS U
B3aUMOJICCTBUS YaCTHUIl BelIeCTBA. Mojenu CTpOeHUs Ta30B, JXKUIAKOCTEU U
TBEPIBIX Tel M OOBSICHEHHWE CBOMCTB BEIlECTBA Ha OCHOBE ATUX Mojeneil. Macca
1 pasmepsl Mosekyl. KonnuectBo BemectBa. [ToctositHHas ABoranapo.

TennoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkama temmnepatyp
Lenbcus.

Mopens uaeanpHoro rasa. OCHOBHOE YpPaBHEHUE MOJEKYJSPHO- KUHETUYECKOU
TEOpUM HUJCATHHOTO Ta3za. AOCONIOTHAs TeMmmeparypa Kak Mepa CpenHen
KMHETHYECKOW IHEPruy TEIJIOBOIO ABWKEHUA 4dactul rasza. lllkama Ttemmnepatyp
KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenpeneeBa-Knaneiipona. 3akoH
Hanerona. M3omporeccbl B HACATbHOM Tras3e C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpejcTaBICHHE H3OMPOIIECCOB: H30TEpMa, M30X0pa,
n3o0apa.

TexnHuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

1. OmnbIThl, J0Ka3bIBAIOIIUE JUCKPETHOE CTpPOEHUE BeliecTBa, dororpaduu
MOJIEKYJI OPraHUYECKUX COCINHEHUI.

2. OnpIThl 10 U PYy3Un KUAKOCTEH U Ta30B.

3. Mojens OpOyHOBCKOTO JBHMIKCHHS.

4. Moaens onswiTa IllTepHa.

3. OnbITHI, JIOKAQ3bIBAIOIIINE CyLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

6. Mojens, WUIIoCTpupyoiias Npupoay JaBJIE€HUs ra3a Ha CTEHKU COCy/a.

7. OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHHS HJACAIBHOTO Tasa,
M30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

1. Onpenenenne Maccbl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI, IABJICHUS U TEMIIEPATyphl BO3/lyXa B HEW.

2. HccnenoBaHue 3aBUCMMOCTH MEXAY NapaMeTpaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. OcHOBBI TEPMOIMHAMUKHI



Tepmonunamuueckass cucremMa. BHYTpeHHsAsT DSHEprus TEPMOIMHAMHYECKOU
cucteMbl U cmocoObl e€ wu3MeHeHusa. KonmdecTBo TeminoTel U padorta.
BHyTpeHHsIs1 3HEPrUsi OJHOATOMHOIO MAECAJIbHOIO ra3a. Buubl Temuonepenayu:
TEIJIONPOBOJIHOCTb, KOHBEKIUSA, U3JIyUYECHHE. Y AENbHAS TEIUIOEMKOCTh BELIECTBA.
KonnyecTBO TEmIOTHI IpU TEIUIONEepeaaye.

[Tonsitue 006 ammabatHom mpouecce. IlepBblii  3aKOH  TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOTO 3aKOHA TEPMOAMHAMUKH K u3ompoieccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon tepmoaunamuku. HeoOpaTUMOCTh MPOILIECCOB B MPUPO/IE.
TeroBbie MamuHbl. [IpUHIUIBI 1EWCTBUS TEIJIOBBIX MaimuH. [IpeoOpazoBanus
sHeprud B TemoBbix MammHax. KIIJ[ termmoBor mammubel. Hukn Kapro u ero
KIIJI. Oxomorudeckre mpooIeMbl TEIIOOHEPTCTHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHHUK, KOHIUIIMOHED.

Jlemoncmpayuu

1. U3meHeHue BHYTpEHHEW SHEpPruUM Tela NpPH COBEPIICHUHU PaOOTHI: BBUIET
npoOku u3 OYTBUIKM TMOJ JACUCTBHEM CXKATOro BO3JyXa, HarpeBaHue s¢upa B
JaTyHHOM TpyOke myTéM TpeHus (BHI€OAEMOHCTpaIus).

2. VI3MeHeHue BHYTpEHHEW SHepruu (Temmeparypbl) Teja MpH TeIuionepenaye.
3. OmpIT 1o aauabaTHOMYy pacIIUPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

4. Moaenu mapoBOil TypOWHBI, IBUTATEIsl BHYTPEHHETO CrOpaHUs, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomul

1. 3mepenne ynenpHON TEIIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHMSI BellleCTBA.

dazoBbie nepexonnl. [lapoodpasoBanue u KoHJeHcanus. Mcnapenre U KUIeHue.
AOCONIOTHAs U OTHOCUTEJIbHAS BJIAXKHOCTHh BO3ayxa. HacwllieHHbIN map.

VY nenbHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhbl KUTIEHUS OT
JABJICHHUS.

TBépnoe tenmo. Kpucramimueckue u amopdHble Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuakue kpuctamibsl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpucTayuizanusi. YaenbHas Terora IuiaBieHus. CyOnumarus. YpaBHEHHE
TEIJIOBOro OajaHca.

Texnuueckue ycmpoucmeéa U NpaKmuyecKkoe npumeHenue. TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

1. CpoiicTBa HACHIIIEHHBIX NAPOB.

2. Kunenve npu nNOHM>KEHHOM JIaBJICHUU.

3. CnocoObl U3MEpPEHHUs BIIaKHOCTH.

4. HabmroneHre HarpeBaHusl W IUIABJIEHUS KPUCTALUTMYECKOTO BEIECTBA.

5. JlemMoHCTpalnus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusle padonul

1. 3mepeHre OTHOCUTENbHOM BIIa)KHOCTU BO3AYXa.



PA3JIEJI 4. QJIEKTPOAUHAMUKA

Tema 1. DuexkTpocTaTuka

DnekTpuzanus Tejl. DJIEKTpUYeCKUi 3apsn. JBa BUAA 3IEKTPUUYECKUX 3apsiiOB.
[TpoBOJHUKM, AMDJIEKTPUKHM W MOJYNPOBOAHHUKHU. 3aKOH  COXpaHEHHUs
JJIEKTPUYECKOro 3apsaa. BzaumoneiictBue 3apsanoB. 3akoH Kynona. Todeunslii
AIEKTPUYECKUI 3apsa. OnekTpuueckoe moiie. HanpsKEHHOCTh 3JIEKTPUUYECKOTO
noyst. [IpuHIMIO Cyneprno3uiuu 3JeKTPUUECKUX MoJield. JIMHUM HanpsEHHOCTH
AIEKTPUYECKOTO TOJIA.

PabGorta cun snexrpocraruueckoro mois. llorennman. Pa3sHocTh mOTEHIMANIOB.
[TpOBOJHUKM W [HUAJAEKTPUKH B DIIEKTPOCTATHUYECKOM Ioiie. Jlumanexrpuueckas
IPOHUIIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOIO KOHAEHCAaTOopa.
DHeprus 3apsHKEHHOr0 KOHJAEHCATOpa.

Texnuueckue ycmpoucmea U  NpaAKMU4eckoe npumeHeHue: DIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTATUUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN amnliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

1. YcTpoiicTBO M NpUHLIMI JEHCTBUS SJIEKTPOMETPA.

2. B3aumoeiicTBie HadJIEKTPU30BAHHBIX TEll.

3. DIeKTpUYEeCcKoe ToJie 3apsSKEHHBIX Te.

4. [IpoBOJTHUKH B DJIEKTPOCTATUUECKOM TOJIE.

5. DnekTpocTaTUyecKas 3allluTa.

6. J{M3AEeKTPUKH B 3JEKTPOCTATHUECKOM TOJIE.

7. 3aBHCHMOCTb 3JEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOLIAIU
IUTACTHH, PACCTOSHUSA MEXAY HHUMH U JUAJIEKTPUYECKOW MPOHHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJIGHCATOPA.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

1. U3mepenue 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOSIHHBIN J1eKTPUYECKHH TOK.

Toku B pa3iauyHbBIX cpenax.

DNEeKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. McTouHnKU
toka. Cuna Toka. IloctostHHbIl Tok. Hampsikenue. 3akoH Oma miisg ydacTka
LEMH.

ONEKTpUYECKOE  CONPOTUBIIEHUE.  YIEIbHOE  CONPOTUBJIECHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapaLIENbHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB.
Pabora  snekrpuueckoro  Toka.  3akoH  Jxkoyns-Jlenma.  MolHOCTH
anekTpuueckoro toka. OJIC M BHYTpeHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akon Owma i1 TOJHOW (3aMKHYTOHM) siekTpudeckod uenu. KopoTkoe
3aMbIKaHHE.

DneKTpoHHas IPOBOJUMOCTh TBEPBIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAINIOB OT TeMrepaTypbl. CBEpXIpPOBOIUMOCTb.
DJIEKTPUYECKU TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBOJHUKHY. CobOcTBenHas U IpUMeECHast IIPOBOJAUMOCTh
noJiynpoBogHuKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE MPUOOPHI.
ONEeKTpUYecKud  TOK B pacTBopax M paciulaBaXx  3JIEKTPOJIMUTOB.



DIIEKTPOJIUTHYECKAS JUCCOLUALNS. DIEKTPOIIU3.

DJIEKTPUYECKUNA TOK B rasax. CaMOCTOSTEIBbHBIA U HECAMOCTOSATEIBHBIA pa3psl.
Monnus. I1na3zma.

Texnuueckue ycmpoucmea U  NPaAKMu4ecKkoe  npumeHeHue.  aMIIepMeTp,
BOJILTMETP, PpEOCTaT, HUCTOYHHUKM TOKa, dJEKTpOHArpeBarejbHble NPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPBI, TEPMOMETP COINPOTUBIEHUS, BaKYyMHBIN
JMOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN MO/, T'aJIbBAHUKA.
Jlemoncmpayuu

1. U3mepeHue cuiibl TOKa M HANPSKEHUSL.

2. 3aBHUCUMOCTb COIPOTUBJICHUS IMJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAINA ITONEPEYHOr0 CEUYECHUS M MaTepHala.

3. CmemaHHOe COeIMHEHNE MPOBOJIHUKOB.

4. IIpsmoe uzmepenue J/1C. KopoTkoe 3aMbIKaHN€ TaIbBAHUYECKOTO JJIEMEHTA U
OLIEHKA BHYTPEHHETO CONMPOTUBIICHHUS.

5. 3aBUCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIEPATYPHI.

6. IIpoBOIUMOCTH 3JIEKTPOJIUTOB.

7. VlckpoBoii pa3psa ¥ MPOBOAUMOCTb BO3/yXa.

8. OAHOCTOPOHHSASI MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

1. VI3yueHue cMEIaHHOTO COEIMHEHUSI PE3UCTOPOB.

2. U3mepenne DJIC UCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTHUBIICHUS.

3. Habmromenue ayekTpoiunsa.

MEXKIPEIMETHBIE CBA3U

Nzyuenue kypca ¢usukm 6azoBoro ypoBHs B 10 kjmacce OCyIIECTBISETCS C
y4ETOM COJICP)KATEIIbHBIX MEXIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUU, Teorpa@uu U TEXHOJIOTHUHU.

Meoicnpeomemnvle nouamus, C613aHHble C  U3YUEHUEM Memo008 HAYUHO20
NO3HAaHUsA: SIBJICHWE, HAy4HbIA (akT, TUNoTe3a, (u3Mdeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHUE.
Mamemamuka:  pelleHHWE CHUCTEMbl  ypaBHCHHH;  JIMHEHHAas byHKIIHS,
napabona, runepoosia, ux rpaduKu U CBOWCTBA; TPUTOHOMETPUUYECKHUE (PYHKIUU:
CUHYC, KOCHUHYC, TAHI€HC, KOTAHIEHC; OCHOBHOE TPUTOHOMETPHYECKOE
TOXJECTBO; BEKTOPHI U UX MPOECKLIHUH HAa OCH KOOPJAUHAT, CI0KEHUE BEKTOPOB.
buonoeus: mexanwdeckoe IBWMKEHUE B JKUBOW mpupone, auddysus, ocmoc,
TEIJI000MEH JKUBBIX OpPraHU3MOB (BUJIbI TEIUIONEPEIAun, TEILIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUSI B KUBOMW MPHUPOJIE.

Xumusi: ITHUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ, MOJIb
BEIIECTBA, MOJIIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XUIKOCTEH U
ra3oB, JJEKTPUYECKHME CBOWCTBA METAJUIOB, AJEKTPOJUTUYECKAs AUCCOLMALUSA,
rajbBaHHKaA.

l'eocpaghus: BIaXHOCTh BO3JyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUEe JABUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOIUIMITHUKHY, UCTIOIb30BAHUE 3aKOHA COXPAHEHHUs MMITYJIbCa
B TexHUKe (pakera, BOJOMET U T. II.), JIBUTaTe€llb BHYTPEHHErO0 CropaHus,



napoBasi TypOHMHA, OBITOBOM  XOJOJWIBHUK, KOHIULIMOHEDP, TEXHOJOIUU
IIOJIyYEHHsI CO- BPEMEHHBIX MAaTE€pUaJIOB, B TOM YHMCJIIE HAHOMATEpUaJOB, U
HAHO- TEXHOJIOTMH, DJJIEKTPOCTAaTUYECKAs  3allUTa, 3a3€MIICHUE  DIIEKTPO-
npuOOpPOB, KCEPOKC, CTPYMHBI NPHUHTEp, AJIEKTPOHArpeBaTelibHbIE IPHOOPHI,
AJIEKTPOOCBETUTEIIbHBIE PUOOPHI, ralbBaHUKA.

11 KJIACC

PA3JIEJI 4. 9JIEKTPOJINMHAMMUKA
Tema 3. MaruutHoe moJjie. JJeKTPOMATHUTHAST UHAYKIUSA
[TocTossHHBIE MarHuThl. B3aumMoaelCTBHE ITOCTOSHHBIX MarHuToB. Mar"HutHoe
none. Bekrop marHuTHOM WHAYKUMHW. [IpuHOMD cCyneprno3uuuu MarHUTHBIX
nojie. JIuHum MarHuTHOM WHAYKIWW. KapTwuHa JIWMHUNA MarHUTHOW WHIYKIIUU
MOJISI TOCTOSIHHBIX MarHUTOB.
MarauTHoe noJsie MPOBOJHUKA ¢ TOKOM. KapTuHa NMHHAN MHAYKIHU MarHUTHOTO
MOJsl JUIMHHOTO TPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTIO MPOBOJHUKA,
KaTylku ¢ TokoM. OnbeIT Ipcrena. BzauMoaeiicTBrue TPOBOJHUKOB C TOKOM.
Cuna Awmmnepa, e€ wmoxynb u HampabieHue. Cuna JlopeHia, €€ MoOaynib H
HarpasieHue. J[BMKCHHE 3apsyKEHHOM 4YacTHIBI B OJHOPOJHOM MAarHMTHOM IIOJIE.
PaGora cuner JlopeHna. SIBieHne 3meKTpOMarHUTHOW WHAyKUIMH. [loTOK BekTopa
MarHuTHON WHAYKIUU. DJC uHAYKUMH. 3aKOH SJICKTPOMArHUTHON MHAYKIIUU
®apanes. BuxpeBoe snektpuueckoe mnoje. IJIC HHAYKUMM B TPOBOJHUKE,
JIBUOKYILIEMCS TTIOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM ToJie. [IpaBumno JleHia.
NunyktuBHOCTh. SIBieHue camouHaykiuu. OJIC camMoMHAYKIMH.  DHeprus
MAarHUTHOTO MOJIsl KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJIE.

Texnuueckue ycmpoucmea U  NPAKMUYyecKoe NpuMeHeHue.  TOCTOSHHbBIC
MArHUThI, SJIEKTPOMArHUTBI, BJEKTPOJABUTATENIb, YCKOPUTEIN HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T€Yb.
Jlemoncmpayuu
. OneIT Opcrena.
. OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.
. JIMHUM MHIYKIMA MarHUTHOTO TOJIS.
. BzaumopernicTBre 1ByX MPOBOJHUKOB C TOKOM.
. Cuna Ammnepa.
. HenictBue cuibl JIOpeHIa Ha MOHBI 3JIEKTPOJIUTA.
. SIBNIEHME DNEKTPOMArHUTHOW WHIYKIIUU.
. [IpaBuno Jlenua.

. 3aBucumoctb DJIC MHIYKIMU OT CKOPOCTHM M3MEHEHHUS MarHUTHOTO MOTOKA.
10 SIBiIeHME CaMOUHIYKIIUU.
Vuenuueckuii sxcnepumenm, nabopamopuvle pabomol
1. 3ydeHre MarHuTHOTO MOJSl KaTYIIKH C TOKOM.
2. UccnenoBanue AeHCTBUS MOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.
3. UccnenoBanue sSBICHUS JICKTPOMArHUTHON WHITYKIIMH.

©Coo~Nouk~wWwNBE

PA3JEJ 5. KOJIEBAHUSA 1 BOJIHbI
Tema 1. Mexannuyeckue U 3JIeKTPOMATHUTHbIE KOJeOaHUs



KonebarenpHas cuUcTeMa. CBoOonHbIE MEXaHUYECKUE KoJieOaHusl.
["apmonnueckue konebanusa. Ilepmon, wactora, amruutyaa u (pasa KoJeOaHHI.
[IpyXMHHBIN MasTHUK. MaTeMaTUYeCKUU MAasgTHUK. YPaBHEHUE TapMOHUYECKUX
koneOanuii. [IpeBpailieHue >HEPrun MpU rapMOHUYECKUX KOJICOAHUSIX.
KoneGarenpubiii  kOHTYp. CBOOOJHBIE d3JIEKTPOMArHUTHBIE KoJieOaHUsS B
UCATIBHOM KOJIEOATEIbHOM KOHType. AHAJIOTMs MEXIy MEXaHWYECKUMHU U
3JIEKTPOMArHUTHbIMU KoneObanussmu. dopmyna Tomcona. 3akoH coxpaHEHHUs
HEPIUM B HJIE€AJIBbHOM KO0JIEOATEIbHOM KOHTYpE.

[IpencraBineHne o 3aTyXalIIUX KoJeOaHUAX. BbIHYXIIEHHbIE MEXaHUYECKHE
konebanus. Pe3onanc. BeIHy»XJIeHHbIE 3JIEKTPOMAarHUTHBIE KOJeOaHUsI.
[lepemennbiii  TOK. CUHYyCOMIANbHBIA  MEPEMEHHBIH  TOK.  MOIIHOCTH
NEPEMEHHOIO TOKA. AMIUIUTYJHOE M JEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIPsDKEHUS.

Tpancpopmarop. IlpousBoacTBO, nepenadya W MOTPEOJEHUE DIIEKTPUUECKOU
DHEPIUM. OKOJOTMYECKME PUCKHM TNPU  NPOU3BOACTBE DIIEKTPOIHEPTIHUHU.
KynbpTypa ucnosib30BaHus 3JIEKTPOIHEPTUU B MOBCETHEBHON KU3HU.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue. dIEKTPUIECKUN 3BOHOK,
rE€HepaTop MEPEMEHHOTO TOKA, IMHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

1. UccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CUCTEMBl (MPYXUHHBIM WM
MaTEMaTUYECKUNA MAasATHHK).

2. HaGmronenue 3aTyxaromux KoixeOaHui.

3. HccnenoBanue CBOMCTB BBIHYKJIEHHBIX KOJICOAHUI.

4, HaGmroieHre pe3oHaHca.

5. CBoOOAHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

6. OcumsuiorpamMmsl (3aBUCUMOCTH CHUJIBI TOKA U HAIpPSKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJEOaHUIA.

7. Pe3oHaHC TIpU IIOCJIENOBATEIBHOM COCAMHEHUU PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

8. Monenpb NTUHUM 3JEKTpONepeiayu.

Yuenuueckuii sxcnepumenm, nabopamopusle padomul

1. UccnenoBanue 3aBHCHUMOCTH MEpHOJIa MalbIX KOJEOAHWUH Ipy3a Ha HUTH OT
JUIMHBI HUTU M Macchl Ipy3a.

2. WccrnenoBanue nepeMEeHHOro TOKa B IIEMM U3 MOCIEA0BATENbHO COEINHEHHBIX
KOHJIEHCATOpa, KaTyIIK!d U PEe3UCTOopa.

Tema 2. MexaHuveckue U 3JIEKTPOMATHUTHbIE BOJIHBI

MexaHndeckie  BOJIHBL, ycioBus_, pacnpoctpanenusa. Ilepuwon. Ckopoctb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPONOIBHBIE BOJHBI.
Uuteppepenumss n audpakiuss MexaHu4deckux BoJH. 3BYK. CKOpOCTh 3ByKa.
I'pomkocTs 3Byka. Bpeicota ToHa. TemOp 3Byka. DJIE€KTPOMArHUTHBIE BOJHBI.
VYcaoBus u3nydeHUs SJIEKTPOMArHUTHBIX BOJH. B3auMHasi opueHTalusi BEKTOPOB
E, B, 3 B DJIEKTPOMarHuTHOM BosiHE. CBONCTBAa DJJIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, MpeIOMIIEHUE, NoJsApu3auus, AUPpakuus, HHTEpPEPEHLHUS.
CKOpOCTh  DJIEKTpOMAarHMTHbIX BOJIH. [lIkajia  3JIEKTPOMAarHUTHBIX  BOJIH.
[IpumeHeHre 3NEKTPOMArHUTHBIX BOJH B TeXHUKe W ObiTy. I[lpuHIunbI



pPaaroCBs3U U TelleBUACHUS. Pannookanus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: My3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas IMATHOCTUKA B TEXHUKE W MEAUIMHE, pajaap,
paguonpuEéMHUK, TEIEBU30p, aHTeHHa, TeinedoH, CBYU-meus.

Jlemoncmpayuu

OOpa3zoBaHue U PACTIPOCTPAHEHHUE MOMEPEUYHBIX M IMPOJIOJHHBIX BOJIH.
Konebmromeecs Teno Kak MCTOYHUK 3BYKA.

Habmroienmne otpaxeHus ¥ MpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepeniimm u qudpakiui MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOnronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTBHI TOHA C aMIUIUTYI0N U
YacTOTOM KOJeOaHH.

7. UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPAKEHUE, MPEJIOMIICHHE,
noJisipu3auus, AUPpakius, UHTephepeHLHs.

Tema 3. OnTuka

I'eomerprueckass  ontuka. [IpsMonuHeHOE  pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpene. JIyu cBera. Toueunslii MCTOUHUK cBeTa. (OTpa’keHUE CBETa.
3akoHbl oTpakeHusi cBera. [locTpoeHue wH300pakeHHI B IUIOCKOM 3epKalie.
[Ipenomienue cBera. 3aKOHBI MpeEIOMIIEHUs CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIM yroja MOJHOTO
BHYTpEHHEro oTpaxkeHus. Jucnepcusi cBera. CIOXKHBIA cOcTaB O€lIOro CBera.
[IBer. CoOuparonme u pacceuBarouue JIUH3bL. ToHKas nuH3a. DOKyCHOE
paccTosiHUEe U ONTUYEeCKas cuia TOHKOM nuH3bl. [locTpoeHne n300pakeHUil B
cOOMpAIOIIUX U pacceuBAONIUX JUH3aX. DopMysa TOHKOW JMH3BL. YBEIUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBast ontuka. MHtepdepenuus cBeta. KorepeHTHblE HCTOYHHMKH. Y CIIOBHS
HaAOJIOJICHUS] MAKCHMyMOB M MUHHMYMOB B MHTEP(EPEHIITMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOTePEHTHBIX UCTOYHHUKOB.

Hudpaxus cera. JudpakiuuonHas pemérka. Y caoBUe HAOIIOJICHHUS TJIABHBIX
MaKCHMYMOB TIpH TaJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha JU(PAKIIMOHHYIO
pEETKY.

[Tossipusanus cBera.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. 04Ky,

ayma,  dortoamnmapar, TPOSKIMOHHBIM  ammapar, MHKPOCKOM,  TEJIECKOTI,
BOJIOKOHHASI ONITHKA, TUGPAKITMOHHAS PEMIETKA, TTOSPOUI.

Jlemoncmpayuu

1. TlpssmonuHeiliHOE pacnpocTpaHEHUE, OTPAKECHHE W TNPEJIOMJICHHE CBETA.
OnTuueckue TpruOOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojielib CBETOBOAA.

UccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

Mopenu MUKpOCKoOIa, TeJIECKOona.

Habmronenue uatepdepeHnu cBera.

Hab6mronenune nudpaxiuu crera.

ok owdE

Sk wm



7. HaGmroneHne muCIiepcuu CBETa.

8. Ilomydenwne CreKTpa ¢ MOMOIIBIO MPU3MBI.

9. IlonyyeHue crnekTpa ¢ MOMOILBIO TUPPAKIUOHHONW PEIIETKH.
10. HaGmronenue mosisspyus3andu CBETA.

Vuenuueckuii sxcnepumenm, nabopamopuvle pabomol

1. U3mepenue nokazartesns MpeaoMiIeHUs CTEKIa.

2. UccnenoBanne CBONCTB M300paKCHHI B JIMH3AX.

3. Habmronenue aucnepcuu cBeTa.

PA3JEJI 6. OCHOBBI CHEIIMAJIBHOM TEOPUN
OTHOCHUTEJBHOCTH

['panuubl NPUMEHUMOCTH KJlacCUYeCKOM MexaHuku. [locTynarel crienuanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WHBAaPUAHTHOCTh MOJYJIA CKOPOCTH CBE€Ta B
BAKyyM€,  NPUHLUII  OTHOCUTEIBHOCTM  OWHIITENHA. OTHOCUTEIBHOCTH
OJHOBPEMEHHOCTHU. 3aMEJUICHUE BPEMEHM M COKpAlICHWE [UIMHBI. OJHEpPrus u
UMITYJIbC PENSTUBUCTCKOM 4YacTUUbl. CBS3b Macchl C JHEPrUEld U HMILYJIbCOM
PENATUBUCTCKON YaCTULIBL. DHEPTUSI MOKOSI.

PA3JIEJI 7. KBAHTOBASI ®U3UKA

Tema 1. DiieMeHTbI KBAHTOBOMH ONTUKHU

®oronsl. ®opmyna [lnanka cBsi3u 3HEpruu QPOTOHA C €r0 YACTOTOW. DHEPTUs u
uMmiyinbe (poroHa. OtkpeiTue u wuccinenoBanue (oroddpdexra. Ombiter A. T.
CromeroBa. 3akonbl ¢dotodddexra. YpaBHenue ODiHmTerHa s hoTodrddekra.
«Kpacnas rpanunia» gorodddekra.

Hasnenue ceera. OnwiTel I11. H. JleGenera. Xumuueckoe AelCTBUE CBETA.
Texnuueckue ycmpoticmea U npakmuyeckoe npumeHenue: (HOTOIIEMEHT,
dboTomaTuuK, coiHeuHasi Oarapesi, CBETOAHUO/I.

Jlemoncmpayuu

1. ®ororddexT Ha ycTaHOBKE C IMHKOBOW IMJIACTUHOM.

2. UccnenoBanue 3akoHOB BHeEHIHETO GhoTodddeKTa.

3. CBeToano.

4. Conmneynas 6arapes.

Tema 2. CTpoeHue aToma

Mopnens aroma Tomcona. OmbiTel Pesepdopra 1o paccesHUIO O-YaCTHII.
[Imanerapnas wmoxens aroma. Iloctymarel bopa. M3nyuenwe m mnormonieHwue
(GOTOHOB TpU TEpexoae aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroil. Bumsl
cniekTpoB. CIIeKTp ypOBHEH SHEPTHH aTOMa BOJAOPO/IA.

BosiHoBBIE cBoiicTBa uactun. Bomnbel ge bpoist. KopryckynsipHO-BOJHOBOM
nyanmu3M. CIOHTaHHOE W BBIHYXKICHHOE H3Ty4YeHUE.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue . CeKTpalbHbI aHaIIN3
(cnekTpockor), Jiazep, KBaHTOBbI KOMITBIOTED.

Llemoncmpayuu

1. Mopens onbita Pesepdopna.

2. OnpesienieHre JUIMHBI BOJIHBI JIa3epa.

3. Habmronenune nuHEHYIATHIX CIIEKTPOB M3ITYUCHUS.



4. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomul

1. HaGmronenue JIMHEHYATOrO CHEKTpA.

Tema 3. AToMHOe PO

DKCHEPUMEHTHI, JOKA3bIBAIOIIUE CJIOXHOCTh CTpoeHus sapa. OTKpeITHE
pagnoaktTuBHOCTH.  OmbiThl  Pesepdopma mo  ompeneneHuro  cocraBa
paauoakTuBHOTO uU3iydeHus. CBoiicTBa anbda-, Oera-, ramMmma-u3IydeHHUs.
Binsinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIpOTOHA U HelTpoHa. Hyknmonnas monens siapa [eitzen6epra-lBanenxo.
3apsin siapa. MaccoBoe unciio siapa. M30Torbl.

Anbsbda-pacnan. DJEKTPOHHBIK ©  TIO3UTPOHHBIN  OeTa-pacma. [Mamma-
u3llyyeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B szpe. Snepubie cuibl. [ledekT maccsl sapa.
Snepnsie peakuuu. JleneHue u CUHTE3 SAED.

Anepnsiit  peaktop. Tepmosigepusiii  cunte3. I[IpoOreMbl W MEPCHEKTUBHI
AIEPHOMN YHEPTETUKHU. DKOJOTUUECKUE ACTIEKTHI AI€PHON IHEPTETUKHU.
DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Meronpl HaAOJII0ICHUS " perucrpamnuu 3JIEMEHTAPHBIX YacCTHII.
dyHmamMeHTaabHbIe B3auMOJCHCTBHSA. ENMHCTBO (du3nveckoin

KapTUHBI MHpA.

Texnuueckue ycmpoiucmea u npakxmuueckoe npumeHeHnue: N03UMETpP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 6omba.

Jlemoncmpayuu

1. CyéTurK MOHU3UPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomul

1. UccnenoBanrie TpekoB YacTull (1O TOTOBBIM (hoTorpadusim).

PA3JIEJI 8. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UKU

DTanbl pa3BUTUA acTpOHOMUU. [IpukiagHOe W MHUPOBO33PEHUECKOE 3HAYECHUE
actpoHomuu. Bun 3BE3mHoro Heba. Co3Be3aus, sipkue 3BE3NBI, IUIAHETHI,
ux BuauMoe aBwxkeHue. Conneunas cucrema. Comuie. ConHeyHass aKTUBHOCT.
Hcrounuk SHEpPruu ConHua  u 3BE3N. 3BE31bIL, 150, OCHOBHBIE
XapakTepUCTHKU. JluarpamMma «CHEKTpaJbHBIM KJIacC - CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCJIEN0BATENbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTB» IS 3BE3]
[JIaBHOM TMOcaeAoBaTeIbHOCTU. BHyTpenHee crTpoeHue 3BE3A. CoOBpEeMEHHbIE
MpEACTaBICHUSI O MPOUCXOXKACHUU U 3BoJou ConHIa U 3BE3M. DTallbl KU3HU
3BE31. Mieunbiii [lyth — Hamia Namaktuka. ITonoxxenue u auxenue CoJiHIA B
lNanaktuke. Tuner ranaktuk. Paguoranaktuku u kBaszapel. YUEpHbIE IbIPHI B
A/Ipax rajakTHUK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon XaO0ma. Pasz0Oeranue rajnakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe wu3inyueHue. MacmitabHas CTPyKTypa
Bcenennoit. Meraranaktuka. Hepeménubie mpoOaeMbl aCTPOHOMUH.
Vuenuueckue nabarooenus

1. HabGmtonenuss HEBOOPY>KEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
OPWIOKEHUN I ONpENEeJICHUS  TOJIOKEHUS HEOECHBIX OOBEKTOB  Ha



KOHKPETHYIO JaTy: OCHOBHBIE co3Be3auss (CeBEepHOro NOJyllapuss W SpKue
3BE3 B
2. HaGmonenus B teneckon Jlynsl, maner, Mueunoro [lyTu.

OBOBINAIOHIEE ITOBTOPEHUE

Ponp ¢u3uku m acTpOHOMHH B DKOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIbHOM
U OTHYECKOM cdepax ACATEILHOCTH 4YeJoBeKa; poidb M MeCTO (U3UKH U
aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHUHE MUPA; POJIb (PU3HMIECKON TEOPUHU B
dbopMUPOBAHUHU TPEACTABICHUN O PU3UUIECKON KapTHHE MHUPaA, MECTO (DPU3UUECKOM
KapTHUHBI MHpa B OOmEM psAay COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX
MPEJICTABJICHUI O TIPUPOJIE.

MEXIIPE/IMETHBIE CBA3U

N3yuenune kypca ¢pusnku 6azoBoro ypoBHs B 11 kilacce oCylecTBIs€TCS ¢
y4E€TOM COJIEpPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTUKH,
OMOJIOTUM, XUMUH, reorpaduu U TEXHOJIOTUH.

Meorkcnpeomemnvie  nouamus,  C6A3aHHbIE € U3YYEHUEM MemoOo8
HAYYHO20 NO3HAHUA. SIBJICHUE, HAy4YHBIM (akT, rumnoresa, puznueckas BeIUYUHA,
3aKOH, TEOpHUs, HaONIOJEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE, MOJCIb,
U3MEpPEHHUE.

Mamemamuka: peUIEeHUE CUCTEMbl YPAaBHEHUH; TPUTOHOMETPUYECKHUE
GyHKIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPUYECKOE
TOXJAECTBO; BEKTOPHI U MX MPOEKIHMH HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB;
MIPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWNA, TMPU3HAKKA TIOIOOWS TPEyTrOJIbHUKOB,
ompesieNeHNe TUIOMIAAN TIOCKUX GUTYp U 00BhEMaA Tell.

buonocusn: »snexTpuyeckue SBICHUS B JKUBOW MpUpoJE, KoyieOaTelbHbIC
JBUKEHUSI B )KUBOW MPUPOJIEC, ONTUYECKUE SIBJIECHUS B )KMBOW MPUPOJIE, TEUCTBUE
pajuali Ha >KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJEKYJ, KPUCTALIMYECKAS CTPYKTypa
TBEPJBIX  TEJ, MEXaHU3Mbl  O0pa30BaHHMS  KPUCTAUIMYECKOW  PEHIETKH,
CTICKTPAIHHBIN aHAJH3.

l'eoepaghusa: marHUTHBIE TTOJTIOCA 3€MITH, 3AJI€KH MAarHUTHBIX Py, POTOCHEMKA
36MHOU IMOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonoeus: JHWHUM DBIEKTPONEpeAad, TIEHEpaTop IEPEMEHHOr0 TOKa,
AJNIEKTPOABUTATENb, WHAYKIHUOHHAS [€4Yb, pajap, PaJuONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBU-nedyb, MpOSKIIMOHHBIN aImapar, BOJIOKOHHAS OIITHKA,
coJlHEeUHasi OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA HPOI'PAMMBI
IO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO Tpeamera «Ddu3nka» Ha ypOBHE CPEIHETO OOIIEro
ob6pazoBaHus (0a30BbIN YPOBEHB) JTOKHO 00ECIICUNBATh JOCTHKEHUE CIICTYIOINX
JUIHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINUHOCTHBIE PE3YJIbTATBI

JlnyHOCTHBIE pe3yibTaThl OCBOEHUA YyueOHOro mpeamera «DuzmKa»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PYyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PACHIMPEHHUE >KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEAM3alUH OCHOBHBIX HANpaBICHUMN
BOCIIUTATEJIBHOW JI€SITENHbHOCTH, B TOM YKCJIE B YACTH:

1) epascoanckoeo socnumanusi:

— c(hOpPMUPOBAHHOCTb  TPAXKJIAHCKOM  MO3UIMKU  OOydYalollerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHIICKOTO OOIIECTBA;

— TPUHATHE  TPAJAUIIMOHHBIX  OOIIEUETIOBEYECKUX TI'yMaHUCTHUUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOIIeCTBa, Y4YacTBOBAaTb B CAMOYIPABJICHHWH B IIKOJE U JETCKO-
FOHOIIIECKUX OPTraHU3aIUsX;

— YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUHU
C UX QYHKIMSIMU U Ha3HAYCHUEM,;

— TOTOBHOCTh K TyYMAaHUTApPHOM W  BOJIOHTEPCKOW  JIESTEIBHOCTH.

2) nampuomuuecko2o0 80CNUMAHUSL.

— chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

— I1IEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM; JOCTHKECHUSIM
pOCCHICKMX YUYEHBIX B 00JaCTH (DU3UKU U TEXHHKE.

3) 0yx06HO-HpPABCMBEHHO20 80CNUMAHUSL.

— cOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHWSA, dTUYECKOTO IMOBEICHUS;

— CHOCOOHOCTh OLIEHUBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMbI M ILIEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTU YUYEHOTO;

— OCO3HaHME JIMYHOIO BKJI3Ja B [OCTPOCHUE YCTOWYMBOrO OYIYIIEro.

4) sacmemuuecko2co 60CNUMAHUSL:

— DJCTETHUYECKOE OTHOLICHWE K MHUpPY, BKIIOYasg OCTETUKY HAy4yHOIO
TBOPYECTBA, MPUCYIIETO (PU3NYECKON HayKe.

5) axonocuueckoco 6ocnumanus:

— c(QOpMUPOBAHHOCTb HKOJOTHYECKON KYJIbTYpbl, OCO3HaHHE TIJI0OAIBHOIO
XapakTepa dKOJOTMYECKUX Mpoliem;

— IUIAHUPOBAHUE M OCYILIECTBIECHUE [ECUCTBUU B OKpYXKalollled cpene Ha



OCHOBE 3HAHMWs LIEJIEW YCTOMYMBOTO PA3BUTHUS 4YEIIOBEUECTBA,
paclIMpeHne OmbITa JAESITENbHOCTH JKOJOTMYECKOW HANpPaBIECHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM MO (U3HUKE.

6) UEHHOCMU HAYYHO2O NO3HAHUA.

c(hOpMHUPOBAHHOCTHh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH B IMpOIEcce
u3yueHus: (U3UKU OCYIIECTBISATh TMPOEKTHYID U HCCIEA0BATEIbCKYIO
NeSATeIbHOCTh UHIUBUYATIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATbBI
[To3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC TCHUCTBUS
Bbazoesvie nocuueckue oeticmeus:

CaMOCTOATENLHO  (pOpMyNIHUpPOBaTH H  aKTyaJU3UpPOBATh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENCNATh MENNU JCATEIHPHOCTH, 3a/laBaTh MapaMeTPhl M KPHUTEPUU HUX
JOCTHOKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYUS B  pacCMaTPHBACMBIX
(UBNYIECKUX SBIICHUSX;

pazpabaThiBaTh IUIAaH  pelIeHUusT TpoOJeMbl ¢ y4ETOM  aHamu3a
UMEIOIINUXCSI MAaTEPUAIBHBIX M HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JCATCIBHOCTH, OIICHUBATh COOTBETCTBHUE
pe3yIbTaTOB IIEJISIM, OIICHWBATh PUCKU TIOCICACTBUI JCATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBHUSIX  PEATbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBaTh KPEATWBHOE MBINUICHUE MPHU PEIICHUH >KU3HEHHBIX TPOOIIEM.

ba3zoevie uccneoosamenvcrkue oeticmeus:

BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHATHSAMU U METOJaMHU
bu3nYeCcKol HayKH;

BJIAICTH HaBbIKaMH y4e0HO-HMCCIIeI0BATEIbCKON 51 MIPOEKTHOU
NEeSTENbHOCTH B 00JacTH (U3HMKH; CIOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEHICHHS 3amad (HU3UIECKOTO
COJIEpKaHMsl, TPUMEHEHHUIO Pa3JIMYHbIX METOJOB MO3HAHMS;

BIIQJIETh BUJAMU  JICATCIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHWI,
€ro UHTEpIpeTaluu, MNpeoOpa3oBaHUId U  NPUMEHEHUIO B  pas-
JUYHBIX Y4YEOHBIX CHUTyallusX, B TOM YHCJI€ NPH CO3JaHUH Y4EeOHBIX
IIPOEKTOB B 00MacTu (PU3MKH;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3ajavy,
BBIIBUTaTh TUIOTE3y €€  pEIIeHUs, HaXOAuUTh apryMEHTbl JUIs
JI0OKa3aTeIbCTBA CBOUX YTBEPKJCHMM, 3a/laBaTh HapamMeTpbl U KPUTEPUU
peuieHus;

aHAJIM3UPOBATH IMOJYYEHHBIE B XOJE€ pEIICHUS 3ajlaud pPe3yJibTaThl,
KPUTHYECKH OIIEHHWBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE
B HOBBIX YCIJIOBUSX;



CTaBUTh M (OpMyIHpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTENbHOMN
JeSITEIbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKH;

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT,
yMETh TIEPEHOCUTh 3HaHUS 10 (QU3MKE B TPAKTHYECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJICH, MpEAJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHS,
CTaBHUThH MPOOJIEMBI M 3a/1a4H, JOITyCKAIOIIUE albTEPHATUBHBIC PEIICHUS.

Paboma ¢ ungopmayueii:

BJIAJECTh HABBIKAMHU NOJYYECHHs HHPOpMaUUU (PUIUYECKOTO COJEpKaHUS
U3 HCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITENIbHO OCYIIECTBIIATH IOMCK,
aHaJM3, CHCTEMAaTH3alMI0 M HMHTEPIPETAUI0 HWH()OpMAUUU pa3IudHbIX
BUJIOB U (pOPM MPEACTABICHHUS;

OLIEHUBATh JI0OCTOBEPHOCTh MH(pOpMaLUY;

UCIIONb30BaTh  CpeICTBa MH(POPMALMOHHBIX H  KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEHIEHMHM  KOTHUTHBHBIX, = KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/Jady ¢ COONIOIGHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHMEHBl, PEeCypcocOepexeHHs, IPaBOBBIX U
TUYECKUX HOPM, HOPM HMH(POPMAMOHHOU O€30M1aCHOCTH;

co3/aBaTh TEKCThl (U3MUECKOTO COJAEPKaHHUS B PA3NMUHBIX  (op-
MaTax ¢ Yyd4€roM Ha3zHaueHuss HHPOpPMALMK U LEJIeBOM ayJuTOpuH,
BBIOMpAs ONTUMAIbHYIO (POpMY MpEACTaBICHUS U BU3yalld3alUu.

KoMMyHHKAaTHBHBIE YHHBepPCaJbHbIe YUeOHbIE Tl CTBHSA
Obwenue:

OCyIIECTBIATh OOLIEHHE Ha Yypokax (HU3MKM U BO BHEYPOUHOMU
NEeSATENbHOCTH;

pacno3HaBaTh MNPEANOCHUIKM KOH(JIMKTHBIX CHUTyalldd HM  CMSAr4arh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

Coemecmuas 0essmenbHOCmb:

MTOHUMATh 17} UCIIOJIb30BaTh IIPEUMYLIIECTBA KOMAaH/IHOU 17§
WHJMBUAYaIbHOU PabOThI;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JEUCTBHMA C Y4ETOM OOIIUX
WHTEPECOB, U BO3MOXHOCTEN KaXKJIOTO 4YJIEHA KOJUJIEKTUBA;

IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBHOCTH,  OPraHU30BBLIBATH
U KOODAMHUPOBATH JEUCTBHS 1O €€  JOCTHKEHHUIO: COCTaBIIATh
IUIaH JIEUCTBUM, PACHPENENATh POJM € YYETOM MHEHHM YYaCTHUKOB,
00CyX/1aThb Pe3yJbTaTbl COBMECTHOM padOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXJIOr0 YYacCTHHKA KO-
MaH/ibl B OOIIMH pe3yJbTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

IpeuiaraTb HOBBIE IPOEKTHI, OLEHMBATh HWIAEU C IIO3MIUU HOBHU3HBI,
OPUTMHAJIIBHOCTH, NPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBJIATH ITIO3UTUBHOC CTPATCTUUCCKOC ITIOBCACHUC B pas-
JJMYHBIX curyanusix, IIPOABJIATH TBOPYCCTBO 151 B006pa)KCHI/I€,
OBITh HWHHUIIATUBHBIM.

PeryisiTuBHbBIC YHUBEpPCAJbHbIC YUeOHbIE AeHCTBHUSA
Camoopzanuzayus:

CaMOCTOSITENILHO OCYILIECTBIATh MMO3HABATENbHYIO JIEATEIbHOCTh B 00JACTH
(U3HKM U aCTPOHOMHMHM, BBISIBISATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHBIC 3aJaUH;

CaMOCTOSITENILHO COCTaBJIATh IUIAH PELICHUS PACUETHBIX M KAueCTBEHHBIX
3a/lay, TUTaH BBINOJHEHUS MPAKTUYECKON paboOThl € YU4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH W IPEINOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYyalLUsIM;

pacIIMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 34 PEILCHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO U MPOSBJICHUIO SPYAMIIMU B 00JACTU
bu3ukwy, ITOCTOSTHHO MOBBIIIATh CBOM oOpa3oBaTeiabHbIl U
KYJIbTYPHBII YPOBEHb.

CCIMOKOHI’I’IpO]Zb, SMOI/;MOHCl/lebZIZ UHmMeN1eKm.

J1aBaTh OLICHKY HOBBIM CUTYyalllsM, BHOCUTb KOPPEKTHUBBI B JIESATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIAM;

BJIa/IETh HAaBbIKAMH IMO3HABATEIHHON PeIIEKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHWI; WCIIOJIb30BaTh IPUEMBI pednexcun JUTS
OLICHKM CUTYallMH, BIOOpA BEPHOIO PELIEHUS;

YyMETh OLIEHMBaTb pPUCKU U CBOEBPEMEHHO IIPUHUMATh  PELICHMS
10 UX CHUKCHUIO;

IIPUHAMATh MOTHUBBI M AapryMEHTBl JPYTHX IIpU aHAINA3E PE3YJbTAaTOB
NEATEIIBHOCTH.

OPUHUMATh ce0sl, MOHUMas CBOU HEJOCTATKU M JTOCTOMHCTBA;

INPUHUMATh MOTHUBBI WM apryMEHTHl JPYTUX I[pU AaHAINU3E PE3YJIbTATOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPaBO JPYTHX Ha OMIMOKH.

IMPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ylnbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTpaXXaTb CPOPMUPOBAHHOCTD Y 00YHarOIIMXCSl YMEHUM:

JEMOHCTPHUPOBATh HA MPUMEPAX POJb U MecTOo (Pu3uKu B (PopMHpPOBaAHUH
COBPEMEHHOW HAay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
U TEXHOJIOTMHM, B NPAKTUYECKOW IEATEIBHOCTH JIIOACH;

YUUTBHIBaTh TPaHULBl MPUMEHEHHUS M3YUYEHHBIX (PU3MUYECKUX MOJIENIEH:



MaTepuaibHas TOYKa, WHEpPIHUalbHAs CHCTeMa OTC4€Ta, aOCOIIOTHO
TBEPAOE TEJO, WACAIBHBIA TIa3; MOJENHM CTPOEHUS Ia30B, XKUAKOCTEH WU
TBEPIBIX TEJ, TOUCUHBIN 3JIEKTPUUYECKHUM 3apsia NpU pelieHUur (PU3HUEeCKUX
3az1ay;

pacrio3HaBath  (Qu3MUecKkue  sABJCHUS  (Mpolecchl) U OOBACHATH
UX Ha OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
CTPOEHHMs  BeEllecTBAa W DJJEKTPOJAMHAMHUKU:  PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHHe Tell,
JBUKEHHE IO OKPYKHOCTH, WHEpLHMs, B3auMojewcTBue Tei; Auddysus,
OpOYHOBCKO€  JBWXEHHE,  CTPOCHHE JKHJIKOCTEHd M TBEPABIX Tel,
U3MEHEHHE 00BéMa TeN
Ipu HarpeBaHuM (OXJIAXKICHUHM), TEIUIOBOE paBHOBECHE, WCIApEHHUE,
KOHJIEHCAIUs, TUIABJICHUE, KPUCTAJUIN3aLKs, KUTIEHUE, BJIAKHOCTh BO3/yXa,
NOBBIIICHUE JaBJICHUS Ta3a IMpPU €ro HAarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXAY MapaMeTpaMHu COCTOSIHUA raza B U30IPOLIeCcCax; dICKTPU3ALIMS
TeJ, B3aUMOJICHCTBUE 3apsJIOB;

ONKCHIBATh ~ MEXaHMYECKOE  JIBIDKEHHE,  HCIONb3yd  (u3nueckue
BEJIMYMHBI: KOOpAMHATA, IIyTh, IEPEMEIICHHE, CKOPOCTh, YCKOpPEHHE,
Macca Tella, CUjia, UMITYJIbC Tela, KUHETUYeCKasl dHEeprus, NOTEHIUAIbHAS
DHEPrus, MEXaHUYecKas paboTa, MEXaHHYECKasi MOIIHOCTh; MPU OMUCAHUU
IPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIWYHH, HX
0003HaYeHUsT M E€IUHULbI, HAXOAUThb (HOPMYJIbI, CBS3BIBAIOLIME JAHHYIO
(U3HYECKYIO BEIUYHMHY C APYTHMMH BEJIMYMHAMU;

ONMHUCHIBATh HM3YyUYECHHBIE TEIJIOBBIE CBOMCTBA TEI W TEIJIOBBIE SIBIICHHUS,

UCTIONIb3Ysl  (DM3MYECKUE BEIWYWHBI: JAaBJICHHE Tas3a,  TeMIlepaTrypa,
CpelHsslT KUHETUYECKAas DHEpPrus XaOTHYECKOrO  JBMXKEHHUSI MOJIEKYII,
CPEOHEKBAAPATUYHAs CKOPOCTH  MOJIEKYJI, KOJINYECTBO  TEIUIOTHI,

BHYTpPEHHSISL 2HEprus, padora raza, KO3(PQUIUEHT TMOJE3HOrO JeHCTBUS
TEIJIOBOTO JBUTATElN; NPU ONHCAHUM NMPABHIIBHO TPAKTOBATh (PU3UUECKUI
CMBICJT MCHOJB3YEMBIX BEJIMYMH, UX OOO3HAUYECHHS] W €IMHMIIBI, HAXOAUTH
(bopMyJbl, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYHMHY C JPYTUMU
BEJIMYMHAM;

ONKCHIBATH  W3YYEHHBbIE  DJEKTPUYECKHME  CBOMCTBA  BELIECTBA U
AIIEKTPUUYECKHUE SABJICHUS (TIPOLECCHI), UCIOJB3Ys (DU3UUECKUE BEIMYMHBI:
UIEKTPUYECKUM  3apsll, JJIEKTPUYECKOE TMOJe, HanpsLKEHHOCTh —IOJIS,
NOTEHIMAJI, Pa3HOCTh IOTEHUHUAJIOB; IpHU ONKMCAHUM  IPABUIIBHO
TPAKTOBAaTh (PM3MYECKUN CMBICI HCIHOJb3YEMBIX BEJIWYUH, UX 0003HAYEHMS
U €IUHMIIBI; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMHU BEIMYUHAMY;

aHaIM3UpPOBaTh  (U3MUECKME  TPOLECChl W SIBJIEHUSA,  HCIOJb3Ys
(bu3nuecKre 3aKOHbl M MPUHLMIBL 3aKOH BCEMHUpPHOro tsarorenus, |, Il u
Il 3akonbl HbroTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOM SHEPIruH, 3aKOH
COXpaHEHHUS HMIIyJIbCa, MPUHLIUI  CYHEPHO3ULIUU  CHUJI, IPHUHLHUII
paBHONpaBUs  HMHEPLUUANbHBIX  CHUCTEM  OTCYETa;  MOJIEKYJISIPHO-



KHHETHYECKYI0O TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3h
CpemHel KWHETUYECKOW OHHEPruy TEIUIOBOTO JBIXKCHHS MOJEKYJIT C
aOCOJIFOTHON TeMIIepaTypoil, MEpBBbIM 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHHUs  DIEKTPUYECKOoro 3apsjga, 3akoH Kymona; mnpu  3TOM
pa3ianyath

CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIpAKEHUE U
ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPHUHIIMIBI JIEUCTBHS MAaIlWH, NPUOOPOB W
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBHS WX  0€30MacHOTO
WCIIOJIb30BAHUS B TTOBCEAHEBHOMN JKU3HU;

BBITIOJIHATD DKCIIEPUMEHTHI I10 HCCIEAOBAaHUIO (U3MUYCCKUX SBICHUNW U
IPOIIECCOB C HCIIOJIb30BAaHUEM TNPSIMBIX, M KOCBEHHBIX H3MEPCHUH: IpPHU
sToM  (opMyJIMpoBaTh  MpodOsieMy/3ajadyy UM TUIOTE3y  y4eOHOro
HKCIIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOrO0 O000pYIOBaHUS;
MPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI,

OCYIIECTBJIATh MPSAMbIE M KOCBEHHBIC HM3MEPEHHS (PU3NUECKHX BEITUYMH;
Py 3TOM BBIOMPATh ONTUMAJIBHBIA CIMOCOO WM3MEPEHHs] M HCIOJIb30BaTh
W3BECTHBIE METO/bI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (QU3MYECKUMH  BEIUYMHAMU
C WCIIOJIb30BAaHWEM TIPSIMBIX M3MEPCHHUH: MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh  pe3yJbTaThl  IMOJYYEHHOH  3aBHCHUMOCTHU
bU3UYECKUX BEIWYMH B BUJE TaOIUIl U TpaduKOB, JejaTh BBIBOJBLI II0
pe3yibTaTam HCCIIeIOBAHUS;

coOTI0IaTh TpaBMIa 0E30MAaCHOTO TpyJa MPU MPOBEICHUH HUCCIEIOBAHMUN B
pamMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEA0BATEIbCKOM M IPOSKTHON
NEATENPHOCTH C  WCIOJB30BAHMEM  HM3MEPUTEIBHBIX ~ YCTPOHCTB U
7a060paTOpHOTro 000PYOBAHUS;

pemarh pacu€THhIC 3a7a4d C SBHO 3aJaHHOW (Qu3MYecKod Moje-
JbI0, HWCIONB3ys (U3MdYecKkue 3aKOHbI MW TPHHIMIBI, HAa OCHOBE
aHaM3a YCIIOBUS 3a7a4d BBIOMpaTh (DU3MYECKYI0 MOJCNb, BBIICISTH
dbusnueckne BeIMYMHBI U (DOpPMYIBI, HEOOXOAUMBbIE i €€ penieHus,
MPOBOJUTH PAacU€Thl W OICHUBATh PEATBLHOCTh IMOJYYEHHOTO 3HAYCHUS
(bu3HYeCcKOi BEIUMYUHBI,

peniath KaueCTBCHHBIE 3a/1auu: BBICTPaNUBATh JIOTHYECKU
HEMPOTUBOPEUYHMBYIO TIETIOUKY PACCYXKJICHHA C OMOpPOM Ha W3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (DU3UICCKUE SBIICHUS;

UCIIOJIB30BaTh TIPM  PEHICHWW ydYeOHBIX 3a/Jad  COBPEMCHHBIC  HH-

dbopMalMOHHbIE  TEXHOJOTMHM  JUIi  TOUCKA,  CTPYKTYpPUPOBAHWS,
UHTEPTIpPETAllMd W TPEJCTaBICHUS Y4eOHOW U HAYYHO-TIOMYJISIPHON
uHbopmaIm, MOJy4YEHHOM u3 Pa3IUYHBIX VMCTOYHHKOB;

KPUTUYECKU aHATU3UPOBAThH MOJydaeMyr0 UH(POPMAIIUIO;

NPUBOJUThL TIPUMEPHl BKJIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBICHEHHUE MPOIECCOB OKPYKAIOIIETO MUpAa,
B Pa3BUTHE TEXHUKHU U TEXHOJOTHH;



— HCIOJIb30BaTh TEOPETHUECKHUE 3HaHUS MO (DU3HMKE B TMOBCEAHEBHOU KU3HU
st o0OecrieueHuss O€30MACHOCTM MpU  OOpallleHuH ¢ npudopamu U
TEXHUYECKUMHU YCTPONCTBAMH, AJSI COXpPAHEHHS 3[I0POBbS W COOIIOIACHHUS
HOPM JKOJIOTHUECKOTO TIOBEJCHUS B OKpYXKaroIlei cpene;

— pabotaTb B TIpyINE C BBIIOJHEHUEM  Pa3IUYHBIX  COLIMAJIBHBIX
poJieli, mIaHUpPOBaTh padOTy TPYIIbl, pPAalMOHAIBHO PacCHpeneisaTh
O0S3aHHOCTHM U IUIAaHUPOBAaTh  JIEATEIbHOCTh B  HECTaHJAPTHBIX
CUTYyaIUsX, aJIcKBATHO OLICHWBAThH BKJIAJ KaXKIOTO U3 YYACTHUKOB TPYTIIHI B
peleHne paccMaTpuBaeMOi POOIIEMBI.

K xonny o0yuenuss B 11 kiiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTD Y 00YHarOUIUXCSl YMEHUMN:

— JIEMOHCTPHUpPOBaTh Ha MpPUMEpPAX POJib U MeCTO (Pu3NKU B (HOPMUPOBAHUU
COBPEMEHHOU Hay4YHOU KapTUHBI MHpA, B pa3BUTUU
COBPEMEHHOW TEXHUKUM W TEXHOJOTHMW, B MPAKTUUYECKON IEATEIbHOCTH
JO/IEH, LIEJIOCTHOCTh " €IMHCTBO buznyeckon Kap-
TUHBI MUPA;

— YYUTHIBaTh TPAHUIIBI TNPUMEHEHUS H3YYCHHBIX (DUINYECKUX MOJICIICH:
TOYEUHBIN ANEKTPUYECKUI 3apsim, ay4 CBETA, TOYECUHBIH
VMCTOYHHMK CBETa, SAEpPHAs MOJENb aToMa, HYKIOHHAs MOJEIb aTOMHOIO
sqipa MpU pelieHnn (PU3NYecKux 3ajad;

— pacno3HaBaTh (Qu3NUecKue sBICHHUS (MPOIECCh]) W OOBACHITH HX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMUKU U KBAHTOBOW (PUBHMKHU: dJIEKTpUUECKas
MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS

TOKa, BSaI/IMO,HeI‘/'ICTBI/IC MardHuToB, QJICKTPOMATrHUTHAA  UHAYKIUA,
)IGﬁCTBPIG MArovuTHOI'O IIOJIsI Ha IMPOBOJHHK C TOKOM U JIBHX(yIHHfICH 3apin,
QJICKTPOMAruuTHBIC KOoJICOaHMS 141 BOJIHBI, HpﬂMOHHHeﬁHOG

pacmpocTpaHEHUE CBETa, OTPAKEHHE, TMpeoMIIeHUue, HHTep(epeHIns,
mupakiys ¥ TOJSIpU3alMsl CBETa, JAUCIEPCUs CBETa; (HOTOIIEKTPUUCCKUN

s ekt (boToaddekr), CBETOBOC JaBJICHHE, BO3HUKHOBCHHE
JMHEHYATOr0 CIIEKTpa aToMa BOJIOPOJA, ©CTECTBEHHAs M HWCKYyCCTBCHHAS
pPaJI0aKTUBHOCTD;

— OIIMCHIBATH U3yYCHHBIC CBOIICTBA  BeEIIECTBA (371eKTpHYECKHE,

MarHuTHBIC, OINTHYCCKHE, DJJICKTPUYECKYI0 TPOBOJUMOCTh Pa3IMYHBIX
Cpea) U DJICKTPOMArHUTHBIE SIBJIEHUS (IIPOIIECCHI), UCTIONB3Ys (U3UUYECKUE
BEJIMYMHBI:  DJICKTPUUYSCKHH  3apsj, CcHja TOKa, 3JEKTPUUYECKOE
HaIpsDKEHHUE, DJICKTPUYECKOE COMPOTHUBJICHUE, Pa3HOCTh IOTEHIMAJIOB,
O/1C, pabora TOKa, WHAYKIMS MAarHUTHOTO TIOJIs, cujia AMIiepa, cuia
Jlopennia, WHIYKTUBHOCTh KATYIIKH, DOHEPTHUs  DJIEKTPUYECKOTO U
MarHuTHOTO TIOJIeH, TEpPHOJ, M YacToTa KojebaHwii B KojebaTeaTbHOM
KOHTYDE,

3apso M CWIa TOKa B TIPOIECCE TAPMOHUYECKUX DIEKTPOMATHUTHBIX
KojeOannii, (HOKyCHOE pacCTOSHHUE W ONTHYECKas Cuia JIMH3BI, TpHU
ONMCAHWK TPABWJIBLHO TPAKTOBATh (PU3WYECKUIA CMBICI HCIOJIB3YEMBIX



BEJIMYMH, WX OOO3HAYeHWs] W  EOUHHIBI; yKa3blBaTh  (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYHMHY C IPYTHMH BEITUYMHAMU;
ONMCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
dbu3znueckue BETUYMHBI: CKOPOCTh O3JEKTPOMArHUTHBIX BOJIH, [JIMHA
BOJIHBI M YaCTOTa CBETA, SHEPIHs U UMITYJIbC (OTOHA, TIEPUOJ] TOJypacaja,
DHEpPrus CBS3UM ATOMHBIX SJ€p; IIPU ONMCAHUM IPABUIBHO TPAKTOBATH
(¢u3nyecKkuil CMBICI HUCIIOJIb3YEMBbIX BEJIWYMH, HUX OO0O3HAu€HUs U
eIMHULBI, YyKa3blBaThb (OPMyJIbI, CBSI3bIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, BBIYHCIATH 3HAUY€HUE (PU3NUECKON
BEJINYVHBI;

aHANIM3UpPOBaTh  (U3MUECKHME  TPOLECChl W SIBJICHUSA,  HUCIOJb3Ys

(1)I/IBI/IIICCKI/I€ 3aKOHBI u IMPUHIMUIIBI: 3aKOH OMa, 3aKOHBI
MMOCJACAOBATCIIBHOIO M IapalJICJIbHOIO COCAMHCHHA IIPOBOAHHUKOB, 3daKOH
I[)KOYJ'IH—.H@HII&, 3aKOH BJIGKTPOMEII‘HI/ITHOI?I HHAYKIOHWH, 3aKOH

NPSIMOJIMHEWHOTO PAacClpOCTPAHEHHUs CBETa, 3aKOHBI OTPAKEHHsI CBETa,
3aKOHBI TIPEJIOMJICHUSI CBETa; ypaBHeHHE OiHIITEHHa s hoTodddekra,
3aKOH COXpAHEHUs DHEPruM, 3aKOH COXpaHEHUsl HMIYJbca, 3aKOH
COXpPAHEHHs DJEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHUsS MacCOBOIO
yucaa, NOCTyJarbl bopa, 3aKkOH pagMOaKTUBHOTO pachaaa; Hpu 3TOM
pa3inyaTh

CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U
ycioBus (TpaHuIlbl, 00JaCTH) TPUMEHUMOCTH;

OMpENeNATh HaNpaBJICHHWE BEKTOpa HHAYKIMM  MarHUTHOTO  TOJIA
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa U cuiibl JIopeHIa;

CTPOUTh W ONHUCHIBaTh HM300pa)KEHWE, CO37]aBaeMO€ IIJIOCKHUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI MO HUCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MIPOIIECCOB c UCIIO0JIb30BaHUEM PSIMBIX u KOCBEHHBIX
u3MEpeHui: mpu SToM (popMyraupoBaTh MpoOIeMy/3aayy U TUIOTE3Y
y4eOHOro HJKCIEpUMEHTa; COOMpaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO
000Opy1I0BaHUS; MPOBOAUTH OTIBIT u dhopmMyIHpoBaTh
BBIBO/IbI;

OCYIIECTBJIATh  TPSIMbIE W KOCBEHHBIC  HM3MEpPeHHUs  (PU3WYECKUX
BETMYMH; TPHU OTOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEpEHUs
U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEITHOCTEN U3MEPEHUM;
UCCIIEJIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
NPSIMBIX MU3MEPEHUM: MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATh
pe3yJbTaThl TMOJYYCHHOM 3aBUCUMOCTH (PU3UUECKUX BEJIUYUH B BUJIC
Tabnuil U rpaduKoB, AeliaTh BBIBOJABI IO pe3yJbTaTaM HCCIEI0BaHMUS;
coOI0aTh MpaBuiia 0€30MaCHOTO TPyAa MPU MPOBEICHUU HCCIEIOBaHUMN
B paMKax ydueOHOTO JKCIEpUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW U
MPOEKTHON JESATEIbHOCTU C HUCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB
1 J1abopaTOpHOro 00OPYI0BAHMUS;

pemiaTh pacu€THble 3a7a4d C SBHO 3aJaHHOW (PU3UYECKOHM MoJie-



JbI0, HWCHONB3yS (U3MYecKWe 3aKOHbl M OPHUHIMIBL, HAa OCHOBE
aHamM3a YCIOBUS 3aJayd BBIOMpPATh (DU3MUECKYI0 MOJEb, BBIICIATDH
busnueckue BEJINYMHBI U bopmybl, HEO0OXOAMMbIE JUISL
e€¢ pelieHus, MPOBOAUTH PACU€Thl U OLICHUBATh PEAJbHOCTh IIO-
JYYEHHOTO 3HayeHusl (PU3UYECKON BEIMYMHBI;

pemarb KAueCTBEHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LENOYKY pacCyXJEHHM C OIOpOd Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

UCIIOJIb30BaTh NPH PpEUICHUM Yy4YeOHBIX 3aJady COBPEMEHHBbIE HH-

(OpMalLlMOHHBIE  TEXHOJOTMH  JUII  TOUCKa,  CTPYKTYypHUpOBaHUS,
UHTEpHpEeTallud M  TPEACTABICHHS y4eOHOM U HAYYHO-TOIYJISp-
HOM  uMH(OpMalMK, TMOJYYEHHOM M3  pPA3NIMYHBIX  MCTOYHUKOB;

KPUTHYECKH aHAIM3UPOBATH MOIy4aeMyro WH(OPMAIIUIO;

OOBSCHATH TPUHIUIIBI JIEUCTBHUSI MAIlIUH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3au4arh YCIOBHS WX O€30MacHOTO HWCMOJIB30BAHMS B
MMOBCEIHEBHOM KM3HH;

NPUBOANTh TIPUMEPHI BKJIAJa POCCHUCKUX U 3apyOeKHBIX yUEHBIX-
(U3MKOB B pPAa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU M TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHusl 0€30MacHOCTH TMpU  oOpalieHuu ¢ TpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHUS 3J0POBbS M COOJIOJCHUS
HOPM SKOJOTHYECKOT0 MOBEACHUS B OKpYXKAIOUIeH cpee;

paboTath B TpyMIE C BBIMOJHEHHUEM PA3IUYHBIX COLUATBHBIX POJIEH,
TUTaHUPOBATH paboTty TpYTIIIHI, paIMoHAIBHO pacnpenemsTh
O0s3aHHOCTM M IUIAHUPOBATh  JICATEIBHOCTh B HECTaHAAPTHBIX
CUTYyaIlsIX, aJIeKBaTHO OICHWBATH BKJIAJ KaKIOTO W3 YYACTHUKOB TPYIIIHI
B PEIICHHE pacCMaTpUBAEMOU MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne HanmenoBanue KomnuectBo [IporpamMmmHOE conepxaHue OcHOBHBIE BUBI JEATEIBHOCTH
n/m pa3zeioB U TeEM 4acoB oOyyJaronmxcs

y4eOHOro mpeameTa

Pasznes 1. ®u3uKa 1 METObI HAYYHOI'0 NIO3HAHUA
1.1 Du3nKa 1 METOJbI 2 ®u3nka — HayKa 0 IPUPO/IE. N3ydenne Hay4yHBIX (AIMIIUPUYECKUX U
HAay4YHOTO TO3HAHUS Hayunble MmeToabI NO3HAHUSA TEOPETUYECKHNX) METOJIOB MTO3HAHUS

OKPY’KaIOILEro MUpA. OKPY’KaroIlEero MUpa.
Ponb 3kcniepyMeHTa 1 TEOpHUH B OO6cyx1eHre rpaHul] IPUMEHUMOCTH
IIpolLiecce MO3HAHMS IPUPOJIBI. ($u3nYeCKUX 3aKOHOB U TEOPHIl.
DKCHEpUMEHT B (PUBHKE. PaboTa B rpymnmne no noaroToBke
MopenupoBaHue pU3HUECKUX KOPOTKHUX COOOLIEHUM O POJIK U MECTE
ABJICHUN U nipouieccoB. Hayunsle | (U3MKK B HayKe U B MPAKTHYECKOU
runote3bl. Pu3NyecKue 3aKOHbl U | JESITEIbHOCTH JIFOACH.
Teopud. ['paHuLibl NpUMEHUMOCTH | JleMOHCTpalusi aHaIOrOBBIX U
¢uznueckux 3aKoHOB. [IpuHIUN | HUPPOBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHSI. KOMITBIOTEPHBIX TATYUKOB.
Ponw 1 MecTo pusuku B OcBOeHME OCHOBHBIX MPUEMOB PabOTHI C
dbopMHUpPOBAHUY COBPEMEHHOM 1 poBoit mabopaTopueii Mo puznke
HAy4YHOM KapTUHBI MUPA, B
MIPaKTUYECKON AESATEIBHOCTH
JOJIEU

HToro mo pasnmemny 2

Pa3znes 2. Mexanuka

2.1 Kunemaruka 7 MexaHudeckoe IBUKEHHUE. [IpoBeaeHue s3KkceprUMeHTa: U3yUECHHE




OTHOCUTENBHOCTh MEXAHUYECKOTO
nBmxkenus. CucreMa oTcuéra.
Tpaekropus.

[lepemenienue, CKOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTb)
U YCKOPEHUE MAaTepUAIIbHON
TOYKH, UX TIPOCKIUU HA OCU
cucteMbl KoopauHat. CrioxeHue
MEPEMEIIEHUH U CIIOKEHHUE
CKOPOCTEH.

PaBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE
MIPSMOJIMHEWHOE JBUKCHUE.
I'paduku 3aBuCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI,
MyTH U IEPEMEILICHUS
MaTepuaabHONW TOYKU OT BPEMEHHU.
CBoOosHOE TajzieHre. Y CKOpEeHHe
CBOOOTHOTO TaJICHHUSI.
KpusonnHenHoe 1BUXEHHUE.
JIBr>KeHHE MaTeprUaIbHON TOUKH
110 OKPY>KHOCTH C TOCTOSIHHOM 1O
MOJIyJII0 CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEWHASI CKOPOCTb.
[lepuon n wactora oOparieHus.
LlenTpocTpeMUTEIBLHOE
yckopeHue. Texnuueckue
YCTpPOWCTBA U

MPAKTUYECKOE TPUMEHEHHE:!

HEPAaBHOMEPHOTO ABUKEHUS C LEBIO
ONPEAETICHNUS] MTHOBEHHOW CKOPOCTH;
MCCIIEIOBAHUE COOTHOLICHUS MEXITY
MyTSMU, NPONUJEHHBIMU TEJIOM 32
MOCJIEI0BATENbHBIE PABHBIE IPOMEKYTKHU
BPEMEHU IIPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYaJIbHOM CKOPOCTBIO,
PaBHOM HYJII0; U3YUYEHUE JIBHXKCHUS
IapyvKa B BSI3KOM KUIKOCTU; U3yUCHUE
JBIDKCHUS Tejla, OpOIIIEHHOTO
TOPU30OHTAIBHO.

OO0BbsicHEeHNE OCHOBHBIX MPUHITUIIOB
JNENCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJOMETP, [IEMTHbIE U
pEeMEHHBIE Mepe/laun IBIKCHUS; U
yCJIOBUH X 6€301aCHOTO
WCIIO0JIb30BaHUs B IOBCEHEBHOMN KU3HHU.
Pemienne pacu€THbIX 3a/1a4 € ABHO
3a1aHHOM (PU3UIECKOU MOJICTIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX (POPMYIT
KUHEMATHKHU.

[TocTpoenue u ananu3 rpadguxon
3aBUCHUMOCTEN KHUHEMATUYECKUX
BEJIMYMH OT BPEMEHHU /I PABHOMEPHOTO
U PaBHOYCKOPEHHOT'O MPSIMOJUHEHHOTO
JIBUKCHUSL.

Pacno3naBanue pusnueckux siBJICHUN B
y4EOHBIX OMBITAX U OKPYKAIOIICH




CIIUJIOMETP, ABUKEHHUE CHAPSIIOB,
LICTIHBIE U PEMEHHBIE NEpeIadn

KHU3HU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE IIPSAMOJIMHENHOE
JIBIDKEHHE, CBOOOHOE NaJICHHUE TE,
JBUYKCHHE TTO OKPY>KHOCTH.

Onucanne MEXaHUYECKOIO ABMXKEHUS C
UCIOJIb30BaHUEM (PU3NYECKUX BETUUMH:
KOOpAUMHATA, IYTh, IEPEMELICHHE,
CKOPOCTb, YCKOPEHHE.

Pa6ota B rpynnax npu riaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTaTOB OMBITOB M aHAJIHN3E
JIOTIOJTHUTETHHBIX HCTOYHHUKOB
uH(pOpMaIK 110 TEME

2.2

JImHamuka
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[TpuHIUIT OTHOCUTEIBHOCTH
INanunes. [lepBbiii 3aK0H
Herorona. lHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun
CyINepno3ullnK Cuil. Bropoii 3aKoH
HeroToHa mis MaTtepuasibHOM
Touku. Tperuit 3akoH HproToHa
JUISL MaTepUaIbHBIX TOUYEK. 3aKOH
BCEMUPHOTO TAroTeHus. Cuna
TskecTH. [lepBasg kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec
Tena.

Tpenne. Buabl Tpenus (mokos,

CpaBHeHHE Macc B3aUMOJAENCTBYOIINX
TeN.

N3yuenne 3aBUCIMOCTH CHJIBI
yIPYTrocTu OT edopmaiuu; cpaBHEHUE
CHWJI TPEHUS TTOKOS, KaUYeHUs U
CKOJIBKCHHUSI.

OOBsicHEHNE HEBECOMOCTH.
[IpoBeneHue s3xcnepuMeHTa:
WCCJICIOBAHNE 3aBUCUMOCTH CHII
YOPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pPE3MHOBOM 00pasiie, OT UX
nedopMaInu; N3yIeHHUE TBIKCHHUS
OpycKa 1o HaKJIOHHOM IIOCKOCTH;
UCCJIeIOBAaHNE YCIOBHUI paBHOBECHS
TBEPAOTO TeJla, UMEIOIIET0 OCh




CKOJIb)KCHUSI, KaueHus). Cumia
tpenus. Cyxoe Tpenue. Cuna
TPEHUSI CKOJIBKEHUS U CUJIa
Tpenust nokosi. Koapunuent
TpeHus. Cuia CONpOTUBIICHUS MTPU
JIBUKEHUU TeJa B )KUIKOCTU WU
rase.

[TocTtynarenbHOE U BpalllaTeIbHOE
JBIDKCHHE a0COIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaiieHud. [Ineqyo cunsbl. Ycnosus
paBHOBECUSA TBEPAOIO TEA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MOIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHUKOB

BpallCHUS.
OO0OBsAcHeHne ocoOeHHOCTEN
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JIB)KEHUS,
CBOOOIHOTIO IaJcHUS TEJI, IBUKEHUS 110
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TSATOTCHUS.

OOBsICHEHHE OCHOBHBIX IPUHITUIIOB
JIEHCTBHS MOJIIMITHUKOB 1 X
MPaKTUUYECKOTO MPUMEHEHUSI.
OObsicHEHUE ABUKEHUS UICKYCCTBEHHBIX
CITyTHUKOB.

Pemrenune pacy€THbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UYECKONU MOJIETIBIO C
HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMy1 TUHAMHKHU.

Pacno3naBanue pu3nyueckux siBJICHUN B
y4EOHBIX OTBITaX U OKPYKAIOIICH
YKU3HU: MHEPLIMS, B3aUMOJICHCTBUE TEI.
AHanu3 pu3nIecKrx mpoIeccoB U
SIBIICHUI C MCIIOJb30BaHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMUPHOTO
tarotenus, 1, I u III 3akonsl HeroTOHA,
MPUHIIUT CYTIEPIIO3UIUN CUJT, TPUHITUIIL
PaBHOIMPABHOCTH MHEPIIUATBLHBIX CUCTEM
oTcuéra

2.3

3aKOHBI COXpaHEHUS B

Nmnynec MaTepuagbHOU TOUKH

HpOBC}IeHI/Ie OKCIICPUMCHTA. U3YUCHUC




MCXAaHHKCE

(Tena), cucTeMbl MaTEpUATBHBIX
Touek. IMIyJibC CUITbI U
W3MEHEHUE UMITYJIbCA TeNla. 3aKOH
COXpAaHEHHUS UMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cyiibl. MOIIIHOCTE CHITBI.
Kunernueckas sneprus
MaTepuaibHOU Touku. Teopema 00
W3MEHEHUH KHHETUYECKON
SHEPIUH.

[TorenuumanbHas HEprus.
[TorenuuanbHas SHEPTUS YIPYTO
ne(OpMHUPOBAHHOMN NIPYKUHBI.
[ToreHumanbHas 3HEpPrus Tena
BOJIM3M TOBEPXHOCTHU 3€MJIU.
[ToreHmanbHbIE U
HEMOTEHIUAJIbHBIE CUJTbI. CBA3b
paboOThl HEMOTEHIIUATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHHSI MEXaHUYECKOMN
SHEpPruu. YIPYTHUE U HEYNIPyTrue
CTOJKHOBEHHS. TexHnueckue
YCTPOMCTBA U NPAKTUYECKOE
NIPUMEHEHUE: BOAOMET, KOTIED,
MPYXUHHBIN TUCTOJIET, TBUKEHUE
paker

a0COJIFOTHO HEYNPYTOro yaapa ¢
TIOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB; UCCJICJIOBAaHUE CBSI3U
paboThI CUJIBI C U3BMEHEHUEM
MEXaHUYECKOM SHEPruM Tea Ha
IpUMEPE PACTSIKEHUSI PE3UHOBOTO
KIyTa.

OrneHKa aOCOMIOTHBIX M OTHOCHTEIIBHBIX
MOTPENTHOCTEN U3MEPEeHU (PU3NIECKUX
BEJTUYHH.

Pemienue pacu€THbIX 3a/1a4 € SBHO
3aIaHHOM (PU3UYECKON MOJIENBIO C
WCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 TMHAMHUKU U 3aKOHOB
COXpaHCHHUS.

Peurenune kaueCcTBEHHBIX 3a/1a4 C ONIOPOU
Ha U3YUYCHHbIC B pazjeiie «MexaHuKa
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBIICHUA.

Onucanre MEXaHU4YEeCKOTO JBUKECHHUS C
WCTIOJIb30BaHUEM (DM3UYECKUX BEITMUNH:
UMITYJIBC T€JIa, KHHETUYECKast SHEPTHs,
MOTECHIIMAIbHASI SHEPT S, MEXaHHIECKas
paboTa, MEXaHUYECKasi MOIIHOCTb.
AHanu3 pusnyeckux NpoueccoB U
SIBJICHHUM C UCTIOJIb30BAHUEM 3aKOHA
COXpaHECHUSI MEXaHUUYECKOUW YHEPTUH,
3aKOHA COXPAHEHUS UMIYJIbCA.




OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS U IPAKTUYECKOTO MPUMEHEHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOJIOMET, KOIIEP, IIPYKUHHBIN TUCTOJIET.
OOBbsCHEHUE ABMKEHUS PAKET C ONIOPOH
Ha U3y4YeHHbIE (PU3NUECKUE BEIUUUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30Banue npu nMoaroToBKe
COOOIIECHHUH O MPUMEHEHUHN 3aKOHOB
MEXaHUKU COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHI 1151
IIOMCKA, CTPYKTYPHUPOBAHHS,
WHTEPIIPETALNN U IIPEICTABICHUS
uH(pOopMaIK, KPUTHYECKUI aHaIIN3
noJjiyuaemMou nHpopmanuu

[IpoBenieHrE KOCBEHHBIX U3MEPEHNUN,
HCCIIeJOBAaHNM 3aBUCUMOCTEN
(u3nyecKuXx BEITUUHH, IPOBEPKA
IIPEIJIOKEHHBIX TUIIOTES

Hroro no pazneny
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Pasznes 3. MouiekyasipHas pu3MKa 1 TEPMOAUHAMMKA

3.1

OCHOBBI MOJNIEKYISIPHO-
KMHETUYECKOU TEOPUU

12

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU U UX OMBITHOE
obocHoBaHue. bpoyHOBCKOE
newxkenue. Juddysus. Xapakrep
JIBIDKCHUS U B3aUMOJICHCTBUS

[IpoBeneHue 3KciepuMeHTa:
ONPENETICHUE MACChl BO3/lyXa B
KJIaCCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI, JTaBJICHUS
U TEMIIEpaTyphl BO3yXa B HEM;
HCCIIEJIOBAHUE 3aBUCUMOCTH MEXKIY




yacTull Beectsa. Mouenu
CTPOEHUS r'a30B, KUJKOCTEN U
TBEPIBIX TEJ U O0BICHEHUE
CBOICTB BEIIECTBA HA OCHOBE ATUX
Mojener. Macca u pa3mepsl
Mmouieky. KonnuecTBo BemiecTna.
[TocrosinHass ABoraapo.
TermoBoe paBHOBECHE.
Temneparypa u €€ u3sMepeHue.
[lIxana remneparyp Llenscus.
Mopens naeanbHOro rasa.
OcCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKOU
T€OPUHU UJICATBHOIO rasa.
AOGcoioTHas TeMIeparypa Kak
Mepa CpeTHEN KUHETHUYECKON
SHEPTUU TEIJIOBOTO IBUKECHUS
yactul raza. [llkana remneparyp
KenbBuna. ['a30BbI€ 3aKOHBI.
YpaBuenue MenaeneeBa—
Kunaneitpona. 3akon [lanbToHa.
H3onporieccsr

B MJICAJTbHOM I'a3e C MOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA.
['padrueckoe npeacraBieHue
M30MIPOIIECCOB: U30TEPMA,
n30x0pa, u3obapa.

TexHnYeCcKne yCTpOUCTBA U

napaMeTpaMH COCTOSIHHS Pa3peKEHHOTO
rasa.

OrnieHka abCONIOTHBIX M OTHOCUTEIIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
NeNCTBUN TepMOMeTpa U bapomeTpa u
yCJIOBHUH X 6€3011aCHOTO
VICTIOJIb30BAHUS B TIOBCETHEBHOM KU3HMU.
PacnioznaBanue ¢pu3nueckux SBICHUN B
y4€OHBIX ONBITAX U OKPY KaroIEen
KU3HU: U Py3usi, OpOyHOBCKOE
JBUKEHHE.

OnucaHue TEMIOBBIX SABICHUM C
UCIIOJIb30BaHUEM (PU3UUECKUX BEITUYHUH:
JABJICHUE ra3a, TeMIepaTypa, CpeIHss
KMHETUYECKAsl SHEPTUs Xa0THYECKOTO
JIBUKEHUS MOJIEKYI,
CpeAHEKBAAPATUYHAS CKOPOCTh
MOJIEKYJ. AHANMHU3 HU3UIECKUX
MPOLIECCOB U SBJICHUU C
ucnons3oBanrueM MKT, ra3zoBbix
3aKOHOB, CBSI3M CPEAHEN KHHETUYECKOMN
SHEPTUH TEMIOBOTO IBUKECHUS MOJICKY
¢ abCOIIOTHOM TeMIepaTypou.

Peurenune pacy€THbIX 3a/1a4 C IBHO
3a1aHHOM (U3UYECKOU MOJICTIBIO C
MCTI0JIb30BAHUEM OCHOBHBIX MOJI0KEHUM




MPaKTUYECKOE TPUMECHEHHE:
TepMOMETp, OapOMETp

MKT, 3ak0oHOB U (hopMYyJT MOJIEKYJIIPHOU
(du3uKHU.

PaboTa B rpynnax npu riaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINU
pE3yIbTAaTOB OIBITOB U aHAJIU3E
JOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(OpPMAIH TI0 TEME

3.2

OCHOBBI
TEPMOIUHAMHUKHU
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TepMmoauHaMu4decKas CUCTEMA.
BrayTpeHHs1s sHEeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
crocoObl €€ U3MEHEHHS.
KonuuectBo TemnoTs! u padora.
BuyTpeHHs1s sHeprus
OJITHOATOMHOT'O UJ€AJIbHOTO rasa.
Bunbl Tenonepenauu:
TETJIONPOBOIHOCTh, KOHBEKITHS,
U3NIydeHue. Y aenbHas
TEIJIOEMKOCTh BELIECTBA.
KonnuecTBo TemnoTel npu
TeIUIonepeaaye.

[Tonsarue 006 aguabaTHOM
npouecce. IlepBrlil 3aK0H
TepMouHaMuku. [I[pumenenue

IIEPBOro 3aKOHAa TCPMOANHAMUKH K

n3omnporeccam. ['paduueckas
UHTEpIpeTaIys padoThl rasa.
BTtopoii 3aKk0H TepMOTUHAMUKH.
HeoOpaTuMocTh Mpo1ieccoB B

[IpoBenenue 3KkCIEpUMEHTa: U3MEPECHUE
YIEJIbHOW TEIJIOEMKOCTH BEIIECTBA.
O1enka aOCOTIOTHBIX 1 OTHOCHUTEIBLHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKHUX
BCJIMYUH.

N3yuenue mozeneit napoBoi TypOUHBI,
JIBUTATENsl BHYyTPEHHETO CrOpaHus,
PEAKTUBHOI'O ABUTATEIIS.

OOBsicHEHUE TTPUHIIUAIIOB ICUCTBUS U
yCJIOBUH 0€3011aCHOT0 MCIIOJIH30BAHUS
B ITOBCEJIHEBHOM KU3HU JIBUTATECIIS
BHYTPEHHETO CrOpaHus, ObITOBOTO
XOJOAWIIbHUKA, KOHIUITUOHEPA.
OmnuncaHue CBOMCTB TEJI U TEIIOBBIX
SIBJICHUH C UCIIOJb30BaHUEM (PU3HUCCKUX
BEJIMYMH: JIABJICHUE ra3a, TEMIEepaTypa,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, padboTa rasa.

Pemrenune pacy€THbIX 3a/1a4 C IBHO
3a1aHHOM (U3UYECKOU MOJICTIBIO C
HCITOJIL30BAHUEM OCHOBHBIX 3aKOHOB M




MIPUPOJIE.

TennoBsie MamuHbl. [IpuHITUTIBL
NEUCTBUS TETIJIOBBIX MAaIlIUH.
[IpeobpazoBanus HEPTUU B
TEIJIOBBIX MaIINHaX.
Koaddunment nonesnoro
JNEUCTBHUS TEIJIOBOW MAIIVHBI.
[ukn Kapuo u ero koadduimeHt
MIOJIE3HOTO JIEUCTBHUSL.
DKOJIOTUYECKHUE TPOOIEMBI
TETUIOPHEPT € TUKHU.

TexHuuyeckue ycTporcTa u
MPaAKTUYECKOE TPUMEHEHHUE:
JIBUTATeIb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJIOJIUIILHUK,
KOHJIUIIMOHED

dbopmys1 MOJEKYJIIpHON (HU3UKU U
TEPMOJUHAMHUKHU.

Pemrenune kaueCcTBEHHBIX 3a/1a4 C ONIOPOU
Ha U3YUYCHHBIC B pazjieiie
«MonekynspHas puzuka u
TEPMOJIMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUSI.

Paborta B rpynnax npu aHainze
JOTIOJTHUTEIHHBIX UCTOYHUKOB
uH(pOpMaIH 110 TEME

3.3

Al"peFaTHBIG COCTOAHUA
BCIICCTBA. ®da3oBbIc
TMCPCXOAbI

[Tapoo6pa3zoBanue u
KoHJeHcanus. criapeHnue u
KureHue. AOCONIIOTHAS U
OTHOCHUTEIIbHAS BIAXHOCTb
Bo311yxa. HachlleHHbIM m1ap.

VY nenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIIEpaTypbl KUTICHHUS OT
JABIICHUS.

TBEpnoe teno. Kpucramnmmueckue
u aMmopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpucTaioB. JKuakue

[IpoBeneHNE 3KCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTENBHOM BIAXKHOCTH BO3/1yXa.
OreHka a0CONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN N3MEPEeHNI (PU3NIECKUX
BEJINYUH.

N3yyeHne CBOKMCTB HACBILICHHBIX TAPOB,
CIOCOOOB U3MEPEHUS BIIAXKHOCTHU
Habntonenue kunenus npu
MOHUKEHHOM JIaBJICHUH, HATPEBaHUs U
IJIABJIEHUS KPUCTAJUIMYECKOTO
BEILIECTBA.

OO0BsiCHEHUE TPUHITUTIOB ICUCTBUS U




kpuctajibl. COBpeMEHHbBIE
Marepuaisl. [1naBnenne u
KpUCTAJIM3auus. Y IeJabHas

TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TeroBoro dananca.
TexHn4yeckne yCTporucCTBa U
NPaKTHYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU
MOJIy4YEHUsI COBPEMEHHBIX
MAaTEPUAIOB, B TOM YUCIIE
HAaHOMAaTECPHUAIIOB, U
HAaHOTEXHOJIOTUH

yCJIOBUHM O€30I1aCHOT0 UCIOJIb30BAHUS B
MOBCEIHEBHOM KU3HU TUTPOMETDA,
IICUXPOMETPA, KaJTOPUMETPA.

N3y4eHre TEXHOJIOTUH M1OJIyYEHUs
COBPEMEHHBIX MAaTEPUATIOB, B TOM YHUCJIE
HaHOMAaTEpUAJIOB.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3a1aHHOM (U3UICCKOU MOJICTIBIO C
UCIIOJIb30BaHUEM YPABHEHHUS TEIJIOBOTO
Oananca.

Pemenne kauecTBEHHBIX 3a]1a4 C OMOPOM
Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3nYecKue SIBJICHUS 0 TEME.
Pacno3naBanue pu3nueckux siBJICHUN B
Y4EOHBIX OMBITAX U OKPYKAIOIIEH
KU3HU: fAedopmanius TBEPABIX Te,
HarpeBaHUE U OXJIAKJICHUE TEIl,
W3MEHEHHE arperaTHhIX COCTOSHUM
BEIIECTBA U 00OBACHEHHE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJIEKYJIIPHOIN
bu3uKH.

Ucnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHUH JIJIsl TOMCKA,
CTPYKTYPUPOBAaHUS, UHTEPIIPETALUU U
npeacTaBieHust HHGOpPMaIUU Py
MOJITOTOBKE COOOIIEHHUI O TPUMEHEHUHU
3aKOHOB MOJIEKYJISIpHON (DU3UKHU U
TEPMOJAMHAMUKHU B TEXHUKE U




TCXHOJIOTHUAX

Wtoro no pazneny 34
Paznen 4. JiaekTpoauHAMHKA
4.1 DJIEKTPOCTATUKA 13 DIIeKTpU3alHus TEN. [IpoBeneHne 3KkCIEPUMEHTA: U3MEPEHUE

DIeKkTpruyuecKkuii 3apsa. /J[Ba Buaa
AJIEKTPUYECKUX 3aPSI0B.
[IpoBOIHUKH, TUAIEKTPUKU U
MOJYIPOBOJHUKHU. 3aKOH
COXPaHEHHUS IEKTPUUYECKOTO
3apsaa.

B3aumopelicTBue 3aps10B. 3aKOH
Kynona. Toueunsii
AJIEKTPUYECKUU 3apsl.
DIEKTPUUECKOE TOJIE.
Hanpsx€HHOCTB 371E€KTPUYECKOTO
nons. [IpuHuun cynepno3unuu
AIEKTPUYECKUX Nosiel. JInnnn
HAaNPsHKEHHOCTH JJIEKTPUYECKOTO
OJISL.

Pabora cui 31eKTpoCcTaTHIECKOro
noss. [Torenuuan. PazHocte
noreHuuainos. [IpoBogHuku n
JIUBJIEKTPUKH B
AJIEKTPOCTATUYECKOM I10JIE.
Jnsnnexkrpuyeckas
MPOHUIIAEMOCTb.
OnekTpoéMkocTh. Konnencarop.

3JIEKTPOEMKOCTH KOHJIEHCATOPA.
Or1eHka aOCOTIOTHBIX M OTHOCHUTEIBLHBIX
NOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYHUH.

N3ydenue npuHIUIIOB JCWCTBUSA
3JIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJICHCaTopa. M3ydueHne npuHIUNoB
EeHUCTBUSI

U yCJIOBHI 0€3011aCHOT'0 MPUMEHEHUS B
MPAKTUYECKOM KU3HU, KOITUPOBAIIBHOTO
arnmnapara, CTpydWHOTO IPUHTEPA.
PaccmoTpenue ¢puznyecknx OCHOBaHU N
3JIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJICHHUSI SJIEKTPOIPUOOPOB.
Pemrenue pacuy€THbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UYECKOU MOJICTIBIO C
HCITOJIL30BAHUEM OCHOBHBIX 3aKOHOB M
(bopMyIT DIEKTPOCTATHKH.

Penrenue kaueCcTBEHHBIX 3a/1a4 C ONIOPOU
HA U3YYECHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH
1 (U3UYECKUE SBIICHHS DJICKTPOCTATHKH.
PacnoznaBanue ¢pu3ndecKux SBICHUN B
y4eOHBIX ONBITAX U OKPYKAIOIIEH




DIIEKTPOEMKOCTD MIIOCKOTO
KOHJEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOopa.
TexHuueckue ycTpoucTsa u
NPaKTHYECKOE TPUMEHEHHUE:
AIEKTPOCKOII, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3AINTA,
3a3eMJIEHUE 3JIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN
arrapar, CTPyMHbINA IPUHTED

KU3HU: SJIEKTPU3ALIMS TEl,
B3aMMOJICHCTBHE 3aps10B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyI
ANEKTPOCTATUKH.

Onucanue U3y4eHHbIX CBONCTB
BEIIECTBA U AJIEKTPUUECKUX SBJICHUM C
UCIOJIb30BaHUEM (PU3NYECKUX BEITUUHH:
AIIEKTPUUECKU 3aps]l, HAPSKEHHOCTh
3IIEKTPUUECKOTO IMOJIA,

HNOTEHLMAN, Pa3HOCTh MOTEHIIUAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 pu3ndyecKkux NpoueccoB U
SBIIGHUH C UCIIOJIb30BAHUEM (DU3HUECKUX
3aKOHOB: 3aKOHA COXpPaHEHUs
AIIEKTPUYECKOro 3apsija, 3akoHa KynoHa.
PaboTa B rpynnax npu aHanuse
JIOTIOJTHUTETHHBIX HCTOUHHUKOB
UH(pOpPMAIH U NTOATOTOBKE COOOIICHUN
O MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKU
B OKpYKaroIien *U3HU U IPUMEHEHUH
UX B TEXHHKE

4.2

[ locTOSTHHEBIHI

PIIEKTPUYECKUUN TOK.

'TOKH B pa3IM4HBIX
cpenax

17

DJIEKTPUUYECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS 3JIEKTPUUECKOTO
Toka. Mctounukm Toka. Cuna
ToKa. IloCcTOSITHHBIN TOK.
Hanpsixenune. 3akon OMa s
y4acTKa 1LenHu.

DJIEKTPUUECKOE CONIPOTUBJIEHHUE.

[IpoBeneHne 3KCIIEpUMEHTA: U3YUYEHUE
CMELIaHHOTO COEUHEHUS PE3UCTOPOB;
n3mepenue JJC uCTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHUS;
HaOJII0ICHUE DJIEKTPOIN3A.

OrneHka aOCONIOTHBIX U OTHOCUTEIBHBIX
NOTPENIHOCTEN U3MEepEeHU (PU3NYECKUX




VY ienbHO€ COPOTUBIIEHUE
BemecTBa. [lociaenoBarenbHoOE,
napajujielbHOe, CMEUIaHHOE
COEJIMHEHHE NMPOBOIHUKOB.
PaboTa snexTpudeckoro Toka.
3akoH J[xoyns—Jlenua.
MONIHOCTB ANEKTPUUYECKOTO TOKA.
DIEKTPOJIBHKYIIIAS CUIIA U
BHYTPEHHEE COITPOTHUBIICHHUE
WCTOYHHKA TOKA. 3akoH OMa 111
MIOJIHOM (3aMKHYTOM )
anexkTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DJIeKTpOHHAs TPOBOJNMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTb
COMPOTHUBJICHUS METAJIOB OT
TEeMIIEpaTyphbl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKU TOK B BaKyyMe.
CBolicTBa 2JEKTPOHHBIX ITyYKOB.
[MonynpoBoguuku. CoOCcTBeHHAs U
[IPUMECHAs TPOBOJIUMOCTh
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-
nepexoza. [TomynpoBoIHUKOBBIE
PUOOPBHI.

DNEeKTpUYECKU TOK B PaCTBOpax
U pacIiiaBax 3JIEKTPOIUTOB.
DJIEKTPOJIUTHYECKAS

BEJIMYHH.
OO0bsicHEHUE TTPUHIIUIIOB IEUCTBUS U
yCJIOBUI 0€30MacCHOTr0 NPUMEHEHUS
aMIiepMeTpa, BOIbTMETPA, PEOCTATA,
HMCTOYHUKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
ANEKTPOOCBETUTEIBHBIX TPUOOPOB,
TEpPMOMETPA CONPOTUBIICHUS,
BaKyyMHOTO J10J1a, TEPMUCTOPOB U
($hOTOPE3UCTOPOB, MOIYITPOBOTHUKOBBIX
JTMO/IOB, TaJIbBAaHUKH.

Pemienne pacu€THbIX 3a/1a4 € SBHO
3aIaHHOM (PU3UYECKON MOJIENBIO C
WCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyin Tembl «IlocTOsSTHHBIN
3JIEKTPUYECKUN TOK.

Pacno3naBanue pu3nueckux siBJICHUN B
y4eOHBIX OMBITAX U OKPY Karolen
KU3HU: AIEKTpUYECKask IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MarHuTHOE JEHCTBUS TOKA.

AHanmu3 3JIEKTPUYECKUX SBJICHUN U
MPOLIECCOB B LIETISIX OCTOSSHHOTO TOKA C
UCII0JIb30BAaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH TMOCJEI0BATETBLHOTO U
napajyIeIbHOTO COETUHEHUS
IIPOBOJHUKOB, 3aKOH J[>koyiis-JIeHia.
Onucanue U3y4YeHHbBIX CBONCTB BEIIECTB




JTUCCOLIMALINS. DIICKTPOIIU3.
DIIEKTPUUYECKUN TOK B ra3ax.
CaMOCTOSITeIbHBIA 1
HECAMOCTOSATENIbHBIN pa3psii.
Mounus. [1nazma. Texauueckue
YCTPOWCTBA U

NPaKTHYECKOE TPUMEHEHHUE:
aMIIepMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHUKH TOKA,
AJIEKTPOHAIPEBATEIIbHBIE
MPUOOPHI, JIEKTPOOCBETUTEILHBIE
pUOOpPBL, TEPMOMETP
COINIPOTHUBIICHUS, BAKYYMHBII
MO, TEPMUCTOPBI U
(boTOpE3UCTOPHI,
MOJYIPOBOJHUKOBBINA THO/I,
rajbBaHUKa

U DJICKTPUUYECKUX SIBJICHUM C
UCIIO0JIb30BaHUEM (PU3UUECKUX BEJTUYUH:
JJIEKTPUYECKUUN 3apsifl, CUIIA TOKA,
AJIEKTPUUYECKOE HANPSIKEHUE,
AJEKTPUYECKOE CONPOTUBIICHHUE,
paszHocTh noTeHnuanos, JJIC, padora
TOKa, MOLTHOCTb TOKA.

Ucnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJISl IOMCKA,
CTPYKTYpPHUPOBaHUS, UHTEPIIPETALUN U
npeacTaBieHust tHGOpMaIUU MpU
MOJITOTOBKE COOOIIEHHUI O TPUMEHEHUHT
3aKOHOB MOCTOSIHHOT'O TOKa B TEXHUKE U
TEXHOJIOTHAX

Wroro mo pazneny 30
Pe3epBHOE BpeMms 9
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KITACC

Ne HaumenoBanue KomnuectBo IIporpamMmmHO€E coaepkaHue OcHOBHBIE BUBI JEATEIIBHOCTH
n/m pa3zienoB U TeEM 4acoB oOyyJaronmuxcs
y4eOHOro npeaMera
Pasznes 1. DaekTpoamHamMuka
1.1 MarauTHoe MnoJe. 20 [TocTosTHHBIE MATHUTHI. [IpoBeneHue 3KCIEpUMEHTA: U3yUEHUE

DJICKTPOMArHUTHAS
WHTYKIUS

B3aumopaeinicTBre NOCTOSHHBIX
MarHuToB. MarHuTHoeE II0JIC.
BekTop MarauTHOM UHAYKIUH.
[TpunHIMI Cynepno3uiuu
MarHuTHBIX Tojaen. JInnuu
MarHuTHOM UHAYKIWH. KapTuna
JIMHUA MarHUTHOW UHTYKIIHH TTOJIS
MMOCTOSIHHBIX MarHuTOB.
MarauTHOE 1oJje NpOBOJHUKA C
TokoM. KapTuHa MTuHUN MHIYKIWH
MarHUTHOTO IIOJISL JUTMHHOTO
MPSAMOTO MPOBOJIHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. Bzanmoneiicteue
MPOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOAyJb U
HarnpaBJICHUE.

Cuna Jlopenua, e€ MOyJIb U
HanpasJeHue. JBrxeHue
3apsHKEHHOM YaCTUIIbI

MarHUTHOTIO MOJISI KATYIIKU C TOKOM;
HCCJICIOBAHNE JIEHCTBUS OCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
HCCJICIOBAHNE SIBICHUS
3JIEKTPOMArHUTHOW MHIYKIIUH.

O1eHka a0COIIOTHBIX ¥ OTHOCUTEIBLHBIX
MOTPENTHOCTEN U3MEPEeHUM (PU3NIECKUX
BCJIUYMH.

OObsicHEHUE TPUHIIUIIOB IEUCTBUS U
yCIIOBUI 0€30MaCHOT0 NPUMEHEHUS
ITIOCTOSIHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, AJIEKTPOABUTATEI,
YCKOpHUTENEH 3JIEMEHTAPHBIX YaCTHII,
WHYKIITMOHHOM TEeYH.

Pemenune pacu€THbIX 3a/1a4 Ha
npuMeHeHue GopmyI TeMbl «K MarHuTHOE
noJjie. DJIEKTPOMAarHUTHAST UHTYKITUSD).
Penrenue kadueCcTBEHHBIX 3a/1a4 C ONIOPOU
Ha U3YUYCHHbIC 3aKOHbI, 3aKOHOMEPHOCTH
U HU3HICCKHEe

SIBIICHHS TEMbI «MarHuTHOE TI0JIE.




B OJJTHOPOJAHOM MAarHUTHOM IOJIE.

Pabota cunsl Jlopenna.
SIBiIeHUE 3IEKTPOMArHUTHON
nHAaykuu. [ToTok BekTopa
MAarHUTHOW MHIIYKIIUH.
DIEKTPOBUKYIIAsl CUIIA
WHJYKIMH. 3aKOH
AIEKTPOMArHUTHON MHYKIINU
®dapajes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABMXKYILAS CHJIA
WHJYKIIMU B IPOBOJHUKE,
JBHKYIIIEMCS IOCTYIIATEIIbHO B
OJTHOPOJAHOM MAarHMTHOM IIOJIE.
[IpaBuno Jlenua.
NunykTUBHOCTS. SIBIIEHUE
CaMOMHIYKIINH.
DIEKTPOBUKYIIAsl CUIIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJIS
KaTyIIKH C TOKOM.
DIEKTPOMArHUTHOE MOJIE.
TexHu4yeckue ycTponucTBa u
MPAaKTUYECKOE MPUMEHECHHUE:
MMOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII,

DJIEKTPOMATrHUTHAS. UHY KIS,
OnpeneneHue HaIpPaBJICHUSI BEKTOPa
VMHJYKIAA MAarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa 1
cuiibl JIopeHua.

Pacno3naBanue pu3nyueckux siBJICHUN B
y4EOHBIX OTBITaX U OKPYKAIOIICH
’KHM3HH: B3aMMO/ICICTBUE MarHUTOB,
AJIEKTPOMATrHUTHAA UHIYKIHS, JCUCTBUE
MAarHUTHOTO MOJISI HA TPOBOIHUK C
TOKOM M JIBW>KYILIAWCS 3apsI.

AHanu3 3JICKTPOMArHUTHBIX SIBIICHUU C
HCII0JIb30BaHUEM 3aKOHa
3JIEKTPOMArHUTHON MHIYKIIUH.
OnucaHne n3y4eHHbIX CBOMCTB BEIIECTB
Y 3JIEKTPOMArHUTHBIX SABJICHUM C
UCIIOJIb30BaHUEM (PU3MUECKUX BEIIUYNH:
WHYKIMSI MArHUTHOTO TOJIs1, CUJIa
Awmrepa, cuiia JIopeHiia, UHIYKTUBHOCTb
KaTYIIKH, SHEPTUS DJIICKTPUUECKOTO U
MarduTHOTO I10JeH




HHAYKOWOHHAA I1CYb

Htoro 1o pazaeny 20
Paznen 2. KosieOaHusi M BOJIHBI
2.1 MexaHuueckue u 9 KonebarenbHas cucrema. Uccnenosanune napameTpon

DIIEKTPOMArHUTHBIC
KOJICOaHUs

CB00OOIHBIE MEXaHUYECKHUE
Kojebanus. 'apmonunueckue
koJnebanus. [lepuon, yactora,
aMIuTya u ¢dasza KojaebdaHui.
[IpyXMHHBIN MasTHUK.
MaremaTH4eCKU MasTHUK.
YpaBHEHHE TApMOHUYECKHUX
kosneOanuii. [IpeBpaienue
SHEPIrUM IPU TAPMOHUYECKUX
KOJICOaHUSIX.

KomnebarenbHbIN KOHTYD.
CB0OOIHBIE JIEKTPOMArHUTHBIE
KoJieOaHuUs B UACaTbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHaJorust MeX1y MEXaHU4eCKUMU
U DJICKTPOMArHUTHBIMU
kosnebanusamu. opmyna Tomcona.
3aKOH COXpaHEHUS YHEPTUU B
UJICATbHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBneHue o 3aTyXarommux
KoJieOaHusIX. BeIHYK/IeHHbIE
MEXaHUYECKUE KOJIeOaHUs.

K0J1€0aTeIbHON CUCTEMBI — IEPUO/A,
YacTOThI, AMIUIUTYABI U (ha3bl KOJeOaHUI
(Ipy>XKUHHBIA U/WJIK MaTEMaTUYECKUH
MasITHHUK).

Habmronenue 3aryxarommx KojieOaHUM.
NccnenoBanue CBOMCTB BBIHYKIECHHBIX
KOJIeOaHMUI.

HaGnronenue pesonanca.

[IpoBeneHue s3xcnepuMeHTa:
WCCJIEIOBAHNE 3aBUCUMOCTH TIEPHOJIa
MaJbIX KosieOaHuii rpy3a Ha HUTH OT
JUTHHBI HUTH ¥ MacChI TPy3a;
WCCJICIOBAaHNE TTIEPEMEHHOTO TOKA B
IIENH U3 TTOCIIeI0BATEILHO COSTUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U pEe3UCTOopa.
OreHka aOCONFOTHBIX U OTHOCHUTEIBHBIX
MOTPEITHOCTEH U3MEPEeHUI (PU3NICCKUX
BEJIUYHH.

OObsiCHEHUE IPUHIIUIIOB IEUCTBUS U
yCJIOBUI 0€30MacHOTO IPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TEHEPATOpa
MIEPEMEHHOTO TOKA, JINHUU

3aIaHHOM (hM3UICCKOU MOJICTIBIO C




Pe3onanc. BeinykneHHbIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS.
IIepemeHHBIN TOK.
CunycouanbHbIN IEPEMEHHBIN
TOK.

MOonIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIONIEE
3Ha4E€HHUE CUJIbI TOKA U
HaIIpSKECHUS.

Tpancdopmarop. [IpousBoacTso,
nepeaayda u noTpedieHue
ANEKTPUYECKOUN SJHEPTHH.
DKOJIOTUYECKHUE PUCKHU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynprypa ucnons3zoBanus
3JIEKTPOSHEPTUU B ITIOBCEIHEBHOMN
KU3HU.

TexHnyeckne yCTporucCTBa U
NPaKTHYECKOE TPUMEHEHHUE:!
AIIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, TUHUU
aeKTponepeaayd

MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1, OTUCHIBAIOIIUX MEXAaHUYECKHE
U DJICKTPOMArHUTHBIE KOJIeOaHusl.
Onucanne MEXaHUYECKUX U
AJIEKTPOMATHUTHBIX KOJIeOaHUH C
UCIOJIb30BaHUEM (DU3UYECKUX BEIIMYUH:
NEPHUOJ] U 4acTOTa KoJeOaHui,
aMIUIuTya U dasza konebaHuu, 3apsi u
CUJIa TOKAa B TAPMOHHYECKHUX
IIEKTPOMArHUTHBIX KOJICOAHMSIX.
Pemenne kauecTBEHHBIX 3a]1a4 C OMOPOM
Ha U3YUYCHHbBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTHICHIBAIOIIINE
MEXaHUYECKHUE U DJICKTPOMArHUTHBIE
KOJieOaHus.

Pabora B rpynmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALINT
PE3yIbTATOB OIBITOB, U AHATIU3E
JOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(pOpMAIH TI0 TEME

2.2

Mexaandeckue u
AIIEKTPOMArHUTHBIE
BOJTHBI

MexaHudeckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh pacpoCTpaHEHUS U
muHa BoJHEL. [lonepeunsie u
POJI0JIbHBIE BOJIHBI.
Nurepdepentius u nudpaxims

N3yuenue oOpazoBanus u
pacipoCTpaHeHUs TOMEPEUHbIX U
po0JLHBIX BOJIH. HabmoneHnue
OTpakKeHUs

¥ TIpEJIOMJICHHS, HTEp(EepEeHITNN 1
TUQPPAKINA MEXaHUYECKHUX BOJTH.




MEXaHUYECKUX BOJIH.
3Byk. CKOpoCTh 3ByKa. | poMKOCTB
3ByKa. Bricora Tona. TeMOp 3ByKa.
DNeKTpOMarHUTHbIE BOJTHBI.
VYcnoBus u3inydeHus
ANEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB
E, B, v B a5iekTpOMarHuTHOM
BoJyHEe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH:
OTpa)k€Hue, NPeJIOMIICHHE,
nossipu3anus, Auppakius,
unTeppepenius. CKopocTb
AJIIEKTPOMArHUTHBIX BOJIH.

[Ikayia 371€KTPOMArHUTHBIX BOJIH.
[IpumeHeHune IeKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLMTBI paguOCBS3U U
TeneBUIeHUS. Pannonokanus.
DNEeKTpOMarHuTHOE 3arpsi3HEHHE
OKPYXaroUIEH CPeIbl.
TexHu4yeckue yCcTporucTBa u
MIPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBask TUAarHOCTHUKA B
TEXHUKE U MEIULMHE, pajiap,
paaroNpPUEMHUK, TEIEBU30D,
anTeHHa, renedon, CBU-neun

HaGmronenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIUTUTYIOW U 4YaCTOTOU
KOJieOaHUi, 3ByKOBOT'O pe30HAHCA.
HccnenoBaHue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MPEJIOMIICHHE, MOJISIpU3aus,
nudpakiys, uHTepepeHITus.
N3ydenue ycioBuil u3nmydeHus
AJIIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekTopoB E, B, v B
3JIEKTPOMArHUTHOU BOJIHE.

N3ydenune npumMeHeHns
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsicHEHUE TTPUHIIUAIIOB ICUCTBUS U
yCIIOBU 6€30MacHOT0 NPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIbTPA3BYKOBOM AUArHOCTUKU B TEXHHUKE
U MEJULNHE, pajapa, paIiuonpuéMHUKa,
TeJIeBU30pa, aHTCHHBI, Tesedona, CBY-
MIEYU.

Pemiennie pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ OMOPON Ha U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
pacnopoCTpaHEHHE MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs IOUCKA,




CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIINH U
npecTaBiIeHns HHpoOpMaIuy Ipu
MIOJATOTOBKE COOOIIEHU 00
WCIIOJIb30BAHUU DJICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYuyacrtue B 1uCKyccun 00
3JICKTPOMArHUTHOM 3arps3HEHUH
OKPY>KaroIEen CpeIbl.

Pabora B rpynmax npu miaHupOBaHUH,
IPOBEJCHUN U HHTEPIIPETAIINT
PE3YIBTATOB OMBITOB U aHATU3E
JOTIOJTHUTEIIBHBIX UCTOYHUKOB
uH(pOpMaIK 110 TEME

2.3

OnTtuka
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['eomeTpuueckas onTuka.
IIpsamonunelinoe
pacnpoCTpaHEHUE CBETA B
OIHOPOIHOM cpene. JIyd cBera.
ToueyHbIl HICTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHus ceera. [loctpoeHue

M300paKEHU B TUIOCKOM 3€pKajie.

IIpenomnenue cBeTa. 3aKOHBI
MPEIOMJICHUS CBETA.
AOCONIOTHBIN MTOKa3aTeNb
npenoMieHus. IlonHoe
BHYTPEHHEE OTPAKECHUE.
IIpenenbHbIN Yo MOJIHOIO
BHYTPEHHETO OTPaKEHUSI.

N3yyeHue siBICHUS MOTHOTO
BHYTPEHHETO OTPAXKEHUSI, €TO
MIPUMEHEHHS B CBETOBO/IE.

N3yuenue mozaenein MUKpPOCKOIIA,
TEJIECKOIIA.

[Tonydenue cnekTpa ¢ MOMOIIBIO
PU3MBI ¥ TU(PPAKITNOHHON PETIETKH.
N3Mmepenue nokazaresns npeioMIIeHUs
crekna. MccnenoBanne CBOMCTB
M300paXKEeHUM

B nuH3aX. OObsSICHEHHE PUHIITUTIOB
JEeUCTBUS U YCIOBUHN O€3011acHOTO
MIPUMEHEHUS OUYKOB, JTYIIbI,
dboToanmapara, IPOSKIIMOHHOTO
armapara, MUKpOCKOIIa, TEJIECKOMa,




Hucnepcus ceera. CnoxHbIN
coctaB Oenoro cpeta. L[Ber.
Coluparoiiue 1 paccenuBaroIme
muH3bl. ToHKas mrH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CUJia
TOHKOW JIMH3BI. [locTpoeHue
U300pakeHUH B COOMPAIOIINX U
pacceuBaromux JquH3ax. Dopmyia
TOHKOM JUH3BI. YBEJINUYCHHE,
JTaBaeMoOe€ JIMH30M.

[Ipenensl npuMeHUMOCTH
F€OMETPUYECKON ONTUKH.
BonnoBas onTuka.
WNurepdepennus ceera.
KorepeHnTHbIE HCTOYHUKH.
VYcnoBus HabMOACHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT
IBYX CUH(A3HBIX KOTEPEHTHBIX
UCTOYHUKOB.

Hudpakuus cBeTa.
HudpakunoHnHas peniéTka.
VYcnoBue HaOMIOIEHUS TJIABHBIX
MaKCUMYMOB MpH MaJICHUU
MOHOXPOMAaTHYECKOTO CBETA Ha
IU(GPaKIUOHHYIO PEIIETKY.
[Tongapuszauus ceera.
TexHnYeCcKne yCTpOUCTBA U

BOJIOKOHHOM ONTHUKH, TU(PPAKIIUOHHON
PELIETKH, MOJIAPOUIA.

Pemrenue pacy€THbIX 3a/1a4 C ABHO
3a1aHHOM (PU3UYECKOU MOJIETIBIO C
VCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMys1 reoMeTpUUeCKO ONTHKH.
[TocTpoenue u onucanue n3o0paxeHus,
CO3/1aBaAEMOT0 IIIIOCKUM 3E€pKAJIOM,
TOHKOM JIMH30M.

PaccmoTpenue npenesnoB NpuMEHUMOCTH
F€OMETPUYECKON ONTUKHU.
PacnoznaBanue pu3nuecKux sBJICHUI B
OMBITAX U OKPYKAOUIEH )KU3HU:
MIPSIMOJIMHENHOE PACIIPOCTPAHEHUE
CBETAa, OTPaXXEHUE, ITPEJIOMIICHHE,
uHTEpPEepeHIUs, TuPpaKkus u
NOJISIPU3ALIMS CBETA, JUCIIEPCHSI CBETA.
N3ydenue ycrnoBuil HabIOACHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE

OT JIBYX CUH(aA3HBIX KOT€PEHTHBIX
MCTOYHHUKOB.

YcnoBue HaOIIOJEHUS TIaBHBIX
MaKCHUMYMOB IIpY NaJeHUU
MOHOXPOMAaTHYECKOT O CBETA HA
TU(PaKIUOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX SIBJICHUH C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH




MPAKTUYECKOE MPUMEHECHUE: OUKH,
nyna, ¢poToanmnapar,
MPOEKIIMOHHBIN amnmnapar,
MMKPOCKOTI, TEJIECKOTI,
BOJIOKOHHAs OITTHKA,
nudpaKImoHHas pemeéTka,
TIOJIIPOUJT

IPSIMOJIMHEWHOTO PacpOCTPaHEHUS
CBETa, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI
IIPEJIOMJIEHUS CBETA.

Onucanve ONTUYECKUX SIBICHUM C
UCIIOJIb30BaHUEM (PU3NYECKUX BEITUYUH:
(OKyCHOE pacCTOSIHUE U ONTUYECKast
CHWJIa JIMH3BI

Hroro no pazueny
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Pa3nen 3. OCHOBBI CIeNUAIbHOI TEOPHH OTHOCUTENBLHOCTH (1ajiee — CTO)

3.1 OCHOBBI CITEIMAIBHON 8 ['panunel npuMeHUMOCTH Pemenne kauecTBEHHBIX 3a71a4 C ONIOPOM
TEOPUU KJIACCUYECKON MEXaHHKHU. Ha n3ydeHHble nocrynarsl CTO.
OTHOCUTEJIBHOCTHU [TocTynatel ciennanbHoM Teopun | Mcnonb3oBanue HHGOPMAIIMOHHBIX

OTHOCHUTENBHOCTH: TEXHOJIOTUH JJIsl TOUCKA,
MHBApUAHTHOCTb MO JISI CTPYKTYPUPOBAHMSI, HHTEPIIPETALIMH U
CKOPOCTH CBETa B BAKyyM€, npeCcTaBleHNs HH(OpMaLUU IpU
IPUHIUI OTHOCUTEIBHOCTH HOJIFOTOBKE COOOILEHUH O IpaHuIaX
OWHIITEHA. IIPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU
OTHOCHUTENIBHOCTH u ocHoBax CTO

OJTHOBPEMEHHOCTH. 3aMeIJICHHUE

BPEMEHH U COKPALICHUE JUIUHBI.

DHeprus U UMITYJIbC

PENATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € DHEPTUEN U

UMITYJIbCOM PEJSITABUCTCKOMN

YaCTHULIbl. DHEPIUs MOKOs

Wtoro no pazneny 8

Pasznen 4. KanToBas ¢pusuka

4.1 DNIeMEHTbl KBAaHTOBOU 10 ®otonsl. ®opmyna [lnanka cBs3u | Habmonenue porodddexra Ha




OIITUKH

sHEpruu (oToHa C €ro YaCTOTOM.
DOHeprus 1 UMIyJbC (HOTOHA.
OTKpBITHE U UCCIENOBAHUE
doroapdexra. OnbiTor A.T.
CroneroBa. 3aKOHBI
dotorddexra. YpaBHeHUE
OiinmTenHa 1a Goroaddexra.
«Kpacnas rpanuma»
doTodrddekra.

JaBnenue ceera. OnwiThl 11.H.
JleGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.
TexHuyeckue ycTporcTa u
MPaKTUYECKOE TPUMEHECHHUE:
dboTo37IeMEHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBeTOIUO0

YCTaHOBKE C IUHKOBOM IUIACTUHOM.
HccnenoBaHue 3aKOHOB BHEIIHETO
dboTorddexra.

OO0BsicHEHHE OCHOBHBIX MPUHITUIIOB
JNENUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: (POTOIJIEMEHT, (OTOJATUHK,
CoJIHEeYHas OaTapesi, CBeTOUO; U
yCJIOBUI UX 6€30MacHOTO MPUMEHEHHUS B
MIPAKTUYECKOM KU3HU.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aIaHHOM (PU3UYECKON MOJIENBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 KBAaHTOBOW OTTHKH.

Penrenune kaueCcTBEHHBIX 3a/1a4 C ONIOPOU
Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAHTOBOM OIITUKH.

Pacno3naBanue pu3nueckux siBJICHUN B
y4€OHBIX OMBITAX:

dboTornekTpudecKuii 3P HeKT, CBeTOBOE
JABJICHHUE.

Onucanue n3y4yeHHbIX KBAHTOBBIX
SIBJICHUW U TIPOLIECCOB C
WCTIOJIb30BaHUEM (DM3UYECKUX BEIIMUNH:
CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBI M 4aCcTOTa CBETa, SHEPTUS
U UMIyJibC (poTOHA

4.2

Ctpoenue aroMa

10

Mogeab atoma TomcoHa. OTBITEI
Pesepdopaa no paccessHuo o-

N3yuenue monenu onsita Pesepdopaa.
[IpoBeneHne sKCrepuMenTa 1mo




yactul. [Inanerapuas mouenp
aroma. [Toctynatel bopa.
N3nydenue u noriaonieHue
(OTOHOB IPH MEPEXO0JIE aTOMA C
OJIHOTO YPOBHSI DJHEPIUU HA
npyroii. Bunbl criektpoB. CHekTp
YPOBHEU YHEPIUU aTOMa
BOJOPOJIA.

BoJiHOBBIE CBOMCTBA YACTHLL.
Bounsl e bpoins.
KopnyckynsspHO-BOTHOBOM

Iy QJIA3M.

CHoHTaHHOE U BBIHYKJICHHOE
U3JIy4YEHHUE.

TexHuueckue ycTpoucTsa u
MIPAKTUYECKOE TPUMEHEHHUE:
CIIEKTpaJIbHbIM aHAIU3
(cexTpocKoIt), J1a3ep, KBAHTOBBIM
KOMIIBIOTEP

HaOJII0/ICHUIO JIMHEHYATOTO CIIEKTpA.
OrnieHka a0COIOTHBIX M OTHOCUTEIIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYMH.

N3yuenue monenu atoma: ToMcoHa,
IJIaHETApHOM MOJENIH aTOMa, MOJIENN
aroma bopa.

N3yyeHue cnekTpa ypoBHEW SJHEPTUU
atoma Bosiopoaa. OO0bsICHEHHE
MIPUHIIUIIOB JICHCTBUS U YCIOBUM
0€30MacHOr0 MPUMEHEHHSI
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Penrenune kaueCcTBEHHBIX 3a/1a4 C ONIOPOU
Ha U3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (hpU3nYeCKUe SIBJICHUS 10 TEME
«CtpoeHue aToMa.

Pacno3naBanue ¢puznueckux SBJICHUIM B
y4eOHBIX ONBITAX: BOSHUKHOBEHUE
JIMHENYATOTO CIEKTPA U3ITyUYECHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM NIOCTYJIaTOB
bopa

4.3

ATOMHOE S]IpO
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DKCIIEpUMEHTBHI, T0Ka3bIBAIOIINE
CJIO’)KHOCTB CTPOEHHUS si/Ipa.
OTKpBITHE PATUOAKTHBHOCTH.
Omneitel Pesepdopaa no
OIpEeJICICHUIO COCTaBa

N3yyeHne 3kCepuMeHToB,
JTIOKa3bIBAIOIIMX CIOKHOCTh CTPOEHUS
aTOMHOTO si/1pa.

HccnenoBanue TpekoB yacTull (1o
TOTOBBIM (poTOorpadusim).




PaIMOaKTUBHOTO U3JTYUCHUS.
CgoiicTBa anb(da-, Oera-, ramma-
n3ny4yeHus. BiausHue
PaIMOaKTUBHOCTH Ha KUBbIC
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxkiionHast mozens spa
['eitzen6epra-MBanenko. 3apsia
aapa. MaccoBoe 4ucio sapa.
N3oTonsl.

Anbda-pacnaj. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas.
I'amma-n3nyuyenne. 3akoH
PaANOaKTUBHOTO pacnaja.
DHeprus CBsI3M HYKJIOHOB B sIIpeE.
SlnepHble CHUIIBI.

Hedekt maccol siapa. SnepHbie
peakiuu. JleneHue u CUHTE3 SAep.
S nepHbIi peakTop.
TepMosiiepHBIN CUHTES.
[TpoGieMbl U EPCIEKTUBBI
SIEPHON YHEPrETUKMU.
DKOJIOTUYECKHE aCIEKThI I€PHON
SHEPIreTUKH.

DJIEMEHTAPHBIC YACTHULIBI.
OTKpbITHE TIO3UTPOHA.

Metobl HAOMIOACHUS U
pErucTpaIum 3JeMEHTAPHBIX

W3yyeHue siAepHbIX CUJl, SIACPHBIX
peakiuii CUHTE3a U pacnaja,
TEPMOSIEPHOTO CUHTE3A.

M3ydyeHre HyKJIOHHOU MOJIENIU siapa
I'eiizenbepra-MBaneHko.

OObsicHEeHUE YCTPOICTBA U IPUMEHEHUS
O3UMETPA, KaMepbl BuinbcoHa,
SIEPHOTO peaKTopa, aTOMHONU OOMOBI.
Pemenue 3amau ¢ onopout Ha
NIOJIyYECHHBIE 3HAHMSI, B T.4. O 3apsJe U
MacCOBOM YHCIIE SIpa.

Pacno3naBanue pu3nuecKux sBJICHUI B
y4€OHBIX ONBITAX U B OKPY’KaOILIEH
YKU3HU: €CTECTBEHHAs U UCKYCCTBEHHAs
PaauOaKTUBHOCTb.

OnucaHve KBaHTOBBIX SIBICHUN U
IIPOLIECCOB C UCIIOIb30BAHUEM
(bu3MUeCKUX BETMYUH: TIEPHO/T
MOJIypacrajia, SHEPIrusl CBSI3U aTOMHBIX
snep, 1edeKT Macchl sapa.

AHanu3 nporeccoB U SIBIICHUU C
UCII0JIb30BAaHUEM 3aKOHOB M ITOCTYJIATOB:
3aKOH COXPAHEHUS IJIEKTPUUECKOTO
3apsA/a, 3aKOH COXPAHEHUSI MacCCOBOTO
yucia, rnocryJiarsl bopa, 3akoH
PaaMOaKTUBHOIO pacIaa.

VYyacTue B paboTe Kpyrioro croja
«DyH/IaMEHTAJIbHBIE B3aUMOJECHCTBHSL.




YaCTHII.

OyHIaMEHTAJIbHBIE
B3auMoaencTBus. EnMHCTBO
(u3MUeCKOi KapTUHBI MUpA.
TexHn4yeckne yCTporucCTBa U
IIPAKTUYECKOE IIPUMEHEHHUE:
03UMETp, Kamepa BuibcoHa,
SJIEPHBIA PEaKkTop, aToMHass bomba

EnuHcTBO prznyeckoil KapTUHBI MUDPay.
Hcnonb3zoBanue nHGHOPMAIIMOHHBIX
TEXHOJIOTUM JJ1s TIOMCKa,
CTPYKTYPUPOBAHUsL, UHTEPIIPETALUU U
npecTaBieHus HHpopMaIuu Ipu
MOJITOTOBKE COOOIICHUI O TPUMEHEHUHU
3aKOHOB KBAaHTOBOM ()M3HUKHU B TEXHUKE U
TEXHOJIOTUAX, DKOJIOTNYECKUX acCIIeKTaxX
SIIEPHOM DHEPrETUKU

Wroro no pazaeny
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Pa3znes 5. Di1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHN

0.1

DJIEMEHTBI
ACTPOHOMUH U
acTpopu3nKu

34

DTanbl pa3BUTHS ACTPOHOMHUH.
IIpuxknagHoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMH.

Bup 3Bé3gnoro neba. Co3Be3aus,
SIpPKU€ 3BE3/IbI, TIJIAHETHI, UX
BUIUMOC JBHKCHHE.

ConHeyHas cucrema.

Comnnne. ComHeyHass aKTUBHOCTD.
Ncrounuk sneprun ConHna u
3BE31. 3BE3IbI, UX OCHOBHBIC
XapaKkTepUCTUKU. [narpamma
«CIIEKTpaJIbHBINA KJ1accC —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM
ITOCJICIOBATECIILHOCTH.
3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]T TJIaBHOM

IToaroroBka cooOIeHNH 00 Tanax
pa3BUTHUS ACTPOHOMUU, O MIPUKIATHOM U
MHPOBO33PEHYECKOM 3HAYEHUU
ACTPOHOMMH, O METOJIAaX MOTYyYCHUS
Hay4YHBIX aCTPOHOMMYECKUX 3HAHUMH,
OTKPBITUSX B COBPEMEHHOM aCTPOHOMUH.
N3ydenue COBpeMEHHBIX MTPEICTABICHUM
0 IPOUCXOXACHUU U 3BOIoIUMK CotHIIa
U 3BE3I.

N3yyeHne TUIIOB ranakTuk,
paJuoragakTUK U KBa3apos.

N3yuenne nBuxeHus HEOECHBIX TeT,
ABOJIIOLIMHM 3BE3]1 U BeeseHHoi,
MPOIIECCOB, MMPOUCXOAIINX B 3BE3/IAX, B
3BE3HBIX CHCTEMaX, B
MEXTaJIaKTHUECKON cpeJie, MacITabHOU
CTPYKTYpbI BCENneHHON.




MOCJIEJOBATEIILHOCTH.
BuyTtpenHee ctpoeHue 3BE3 1.
CoBpeMeHHBIE IPEACTABIEHUSA O
MIPOUCXOKICHUH U DBOJIIOIIUU
CoiHna u 3B€311. DTallbl )KU3HU
3BE3I.

Mueunsii [1yTe — Haa
I'anaktuka. IlonoxeHnue u

nBrxenne ComnHua B ['amakTHke.
Tune! ranakTuk. PaguoramakTuku
1 KBazapbl. YEpHBIE ABIPHI B sIpax

rajakTUK.
Bcenennas. Pacmpenue
Bcenennoii. 3akon Xa06ma.
Pazberanue ranaktuk. Teopus
bousbmioro B3peiBa. PenukroBoe
U3ITy4YEHHE.

Macmrabnast cTpykTypa
Bcenennoil. MeraranakTtuka.
Hepeménnsie mpoOiaembl
ACTPOHOMHU

OObsicHenue pacumpenus: Beenennoit Ha
OCHOBE 3aKoHa Xabo0ua.

[ToaroroBka kK 00CYXICHUIO
HEPEILIEHHBIX MPOOJIEM aCTPOHOMUHU.
[IpoBenenne HabMOACHUT
HEBOOPYKEHHBIM TJ1a30M C
UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUH IS ONpeIeICHUS
MOJIOKEHUST HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTO nonymapus U spKue 3BE3/BI.
[IpoBenenune HaOMIOIEHUN B TEIECKOI
Jlynsl, mmaner, Mueuynoro I[lyrn.
VYyacTue B AUCKYCCUH O HEPEIICHHBIX
npobJieMax acCTpOHOMUU

Hroro no pazneny
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Paznen 6. O6001aK01IIee MOBTOPEHHUE

6.1

O06o01maromee
MMOBTOPCHUE

14

O00011IEHNE U CUCTEMATHU3ALIHS
coJiep KaHMs pa3ziesioB Kypca
«Mexanuka», «MosekynspHas
du3nKa 1 TEePMOIUHAMUKAY,
«DJIEKTPOAMHAMUKAY,

YyacTue B TUCKYCCHH O POJTU (GU3HKHU U
aACTPOHOMUU B PA3IUYHBIX cepax
JIESITEIIbHOCTH YET0BEKA.

[ToaroroBka coOOIIEHHI O MECTE
bu3uYECKON KapTUHBI MUPA B PSIAY




«Konebanus u BonHb», « OCHOBBI
CIIeLIUaJIbHOU TEOPUU
OTHOCUTEIBHOCTHY, «KBaHTOBas
buzukay, « IEeMEHTbI
aCTPOHOMUU U acCTPOU3UKIY.
Ponb ¢usuku u actpoHOMUH B
YKOHOMHYECKOM,
TEXHOJIOTNYSCKOM, COLIMAILHON U
TUYECKOH cdepax NeaTeaIbHOCTH
YeJIoBeKa, pOJib U MeCTO (PU3HUKHU U
aCTPOHOMMH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpa, 3HAUCHHE
OIMCATEIbHOM,
CUCTEMATU3UPYIOLLIEH,
O0OBSICHUTEILHON U
MPOTHOCTUYECKON PYHKIIUH
(duznuecKkol Teopun, poib
bu3nyuecKoil Teopuu B
(dbopMHUpOBaHUU MIPEACTABICHUM O
(busznueckoil KapTUHE MUPA, MECTO
¢u3nUecKoil KapTUHBI MUPA B
o01IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
[IPEICTABICHUMN O IPUPOJE

COBPEMEHHBIX MIPEACTaBICHUN O
pupo/ie.

Brinonnenue yueOHbIX 3aJjaHUN,
JEMOHCTPUPYIOLIUX OCBOCHHUE OCHOBHBIX
HNOHATUH, PU3NYECKUX BETUYUH U
3aKOHOB Kypca pusuku 10—11 xmaccos

Hroro no pazueny

14

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

136




YYEBHO-METOJIMYECKOE OBECITEYEHUEOBPA3OBATEJILHOI'O
MPOILIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI TSI YYEHUKA

— Owusuka, 10 xmacc/ KacesnoB B.A., OOmecTBo ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AxumonepHoe obmectBo «M3marenscTBo«lIpocBeniennes

— ®wmsuka, 11 xmacc/ KacesnoB B.A., OOmecTtBo ¢ OrpaHWYeHHON OTBETCTBEHHOCTHIO
«JIPODAy; AxumonepHoe obmectBo «M3marenscrBo«lIpocBemiennes

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

— Ilporpamma xypca ¢usuxu s 10—11 xmaccos. bazossiii yposens (aBTop B. A. KacksiHOB)

— YMK «®uzuka. 10 knacc. ba3oBbliit ypoBEeHbY:

1. ®umsuka. 10 xnacc. ba3oBeiil ypoBeHb. YUEOHHUK C 3JEKTPOHHBIM MPUIIOKeHHEM (aBTop B. A.
KacwsiHoB).

2. ®usuka. 10 kiacce. ba3oBsiil ypoBeHb. MeTonnueckoe mocodue (aBrop B. A. KacesHoB).

3. ®usuka. 10—11 xnaccel. bazoBsiit ypoBenb. Terpaas amst 1abopaTopHbIX padoT (aBTOpH! B. A.

KacbsHos, B. A. KopoBun).

4. ®uzuka. 10—11 kiaccel. ba3oblit ypoBenb. KoMiuiekT rerpaneit
JUIIKOHTpONBHBIXpaboT(aBTOpB.A.KackaHoB)

5. ®msuka. 10 kmacc. Jumaktumdeckue KapTouku-zamanus (aBtopel M. A. Ymakos, K. M.
VYakoB).

— YMK «®wusuka. 11 knacc. bazoBblii ypoBEHb»:

1. ®usmka. 11 kimacc. ba3oBelil ypoBeHb. YUEOHUK € AJIEKTPOHHBIM MpHUIIOKeHHeM (aBTop B. A.
KacwsiHOB).

2. ®usuka. 11 xmacc. ba3oseblii ypoBenb. Meronnueckoe nmocodue (aBrop B. A. KacesHoB).

3. ®usuka. 10—11 xraccel. ba3oBsiil ypoBeHs. Terpaab uist TabopaTOpHBIX padoT (aBTOpHI B. A.
Kacwsinos, B. A. KopoBun).

4. ®usuka. 10—11 xmaccel. ba3oBelii ypoBenb. KommiekT Terpaaeil Uit KOHTPOJIBHBIX paboT
(aBTopsl B. A. Kacesnos, U. B. Urpsmios).

5. ®msuka. 11 kmacc. JumakTudeckue KapTouku-zamanus (aBTropel M. A. Ymakos, K. M.

VYuakoB).



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

http://nsportal.ru — cornuanbHast ceTh paOOTHUKOB 00pa30BaHMSL.

http://markx.narod.ru/pic/ — pusuka B mKose.

http://festival.1september.ru/articles/ — dhectuBans negarornueckux uaci « OTKPBITHIA YPOK».

http://www.fizika.ru/ — caidt ms yuureneit Gu3nKu 1 UX YICHUKOB.

http://www.physics.ru/ — matepuansl o usuke.

http://www.ege.edu.ru — uapopmairoHsslii noprai EI'D.

N oo ok~ w P

http://school-collection.edu.ru — eaunas xkomutekuus [IOPoB
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