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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uke 06a30BOro ypoBHS Ha ypOBHE CpeJHEro oouiero odpa3zoBaHus
pa3paboTaHa Ha OCHOBE IOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS OCHOBHOM
oOpa3oBarensHOM mporpamMmsbl, mpeacraBieHHblx B DPI'OC COO, a Ttakke ¢ yd4érom
¢benepanbHOl paboueil mporpaMMbl BOCIUTAaHHMS M KOHLEMIMH MPENoJaBaHus Y4eOHOTrO
npeamera «®Puszmka» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit  ®eneparum,
peann3yoLX OCHOBHbIE 00pa30BaTeIbHbIC IPOIPAMMBbI.

Conepxanue mporpaMMbl 1O (HU3UKE HANpaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyyaromuxcs 10-11 kmaccoB npu oOyueHnu ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOTO noaxoaa. IlporpaMmma no ¢usnke cooTBETCTBYET
tpeboBanusiM O®I'OC COO k mIaHUpPyeMbIM JHYHOCTHBIM, MPEIMETHBIM U METANpeAMETHBIM
pe3yibraTaM OOy4YeHHs, a TAaK)K€ YUUTHIBAET HEOOXOAMMOCTh pealM3allii MEXIPEIMETHBIX
CBsA3eM (U3MKM C €CTECTBEHHO-HAayyHbIMHU Y4YeOHbIMHM IIpenMeramu. B Hell ompenenstorcs
OCHOBHBIC LI€JIM M3Y4YEeHUs (PU3UKU HAa YPOBHE CPEIHEro 0O0Ilero oOpazoBaHMsl, MJIAHUPYEMbIe
pe3yabTaThl OCBOGHHS Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHbIE, IpeIMEeTHble (Ha
0a30BOM YpOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [UTAHUPYEMbIE PE3yJIbTaThl OCBOECHUS Kypca (pu3MKM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpeMETHBIE PE3yJIbTaThl 110 rojjaM 00y4eHus;

e coJiepkanue yueOHoro npeamera «Du3nkay mo rogam o0ydeHus.

dusmka Kak Hayka o HauboJiee 00X 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUECTBE YUeOHOT0
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJAJ B CUCTEMY 3HaHUH 00 OKpY’KaloIeM MHpE.
HlkonpHBI Kypc (U3MKH — CHCTEMOOOpPa3yrOIIMA [UIsl €CTeCTBEHHO-HAyYHBIX Y4E€OHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U ABJIEHUN, N3y4aeMBbIX
XUMUeH, Ouonoruel, pusnueckoi reorpadueit u acrpoHommeil. Mcnonab3oBaHME M aKTUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHWH OmpelenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUI B cdepe HHEpreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCa, IOJyYeHHUS HOBBIX
MaTepUaJIoB C 3aJJaHHBIMU CBOWCTBaMHU M Apyrux. M3yueHnne ¢pu3auku BHOCUT OCHOBHOW BKJaJ B
(GbopMUpOBaHHE €CTECTBEHHO- HAay4YHOM KapTUHBI MHpa oO0ydarolmuxcsi, B (QOpMUpOBaHUE
YMEHUI NPUMEHATh Hay4YHbII METO/]] TO3HAHMS ITPU BBINOJIHEHNH UMH YU4eOHBIX HCCIEIOBAHUH.

B ocHOBY kypca (pu3uku a7 ypoBHS cpeiHero oouiero oopazoBaHMs MOJI0XKEH psija HeH,
KOTOpbIE MO’KHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €TOMIOCTPOSHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SABISETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COZICPKUT MaTepHall U3 BCEX pa3/esioB (PM3UKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, TaK H
COBPEMEHHOW (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEWl MaTepHal Kypca GU3NKU 00bEANHEH BOKPYT
¢usnueckux Teopuidl. Benymum B Kypce sBisercs (opMUpOBaHHE IPEICTaBICHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEILIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyiaraeT UCIoIb30BaHUE I'YMaHUTApPHOTO
noTeHuana (U3NYeCKol HayKH, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MHUPOBO33PEHUYECKHMHM, HPABCTBEHHBIMH U HKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoess npuxnaonoui Hnanpasnennocmu. Kypc ¢usukm mnpeamnonaraer 3HAKOMCTBO C
LIMPOKUM KPYI'OM TEXHUYECKHUX M TEXHOJIOTMYECKHX MPUIOKEHUM H3Y4EHHBIX TEOPUH U
3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI 3JIEMEHTOB COJACpKaHMUS,
MOCBSIIEHHBIX AKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHUEM
TEeXHUKU U TEXHOJIOTHH, a TaKXKe 00CYXIeHHs MPoOIIeM paliMOHAIILHOTO IPUPOAOIOIb30BAHUS U
9KOJIOTUYECKOM OE30IaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (DM3MKH Ha YPOBHE CPEIHEro OO0mero o0pa3oBaHUS
ABISIIOTCS  pu3mveckue Teopud ((HOpMUPOBAHHE MPEICTABICHUH O CTPYKType MOCTPOCHHUS
¢usnyeckoil TeopuH, poiau (QyHIAMEHTAJIbHBIX 3aKOHOB M IPHHLUIOB B COBPEMEHHBIX
IIPEICTaBICHUSX O IPUPOJE, I'PaHULAX IPUMEHUMOCTH TEOPUM, IJIS OIMMCAHMS €CTECTBEHHO-
Hay4HBIX SIBIEHUU U MIPOIIECCOB).

CucTreMHO-1eTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peau3yeTcs MPeke BCEro 3a CUET
OpraHu3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO UCMOJIb30BAaHUE CHCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaToOpHBIX PabOT, KOTOphle B Tporpamme Mo (¢GU3NKe OOBEIWHEHBI B OOIIMIA CIIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BeineneHune B ykazaHHOM IepeyHe J1abopaTOpHbIX padoT,
IPOBOJIUMBIX JJIi KOHTPOJS U OLIEHKH, OCYIIECTBIIAETCS YYaCTHHKaMU 00pa30BaTelIbHOTO
mporecca UCX0s U3 0COOEHHOCTEH MIaHWPOBAaHUs U OCHallleHHUs kaOuHeta Gusuku. [Ipu sTom
o0OecrnieunBaeTcs OBJAJEHHE OOYUYaIOIIMMUCS YMEHHUSIMU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB IO TPOBEPKE
MIPETIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHKE yaensieTcs PEeLEHUI0 PacyETHBIX U KadyeCTBEHHbIX 3aj1ad. IIpu aTom
JUIS pacYE€THBIX 3ajlau IPUOPUTETOM SIBIISIFOTCS 3aJ]a4i C SIBHO 3aJlaHHOM (PM3MUECKOl MOJETBIO,
MO3BOJISIIOIINE TPUMEHSTh U3yYeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jiena Kypca, Tak U MHTErpUpysl 3HAHUS U3 Pa3HBIX Pa3/iesoB.
JIns KauecTBEHHBIX 3a/ad IPUOPUTETOM SBIIIOTCS 3aJaHUs Ha OOBSCHEHHWE IPOTEKaHUs
(¢u3MYEeCKUX SBICHUN U MPOLIECCOB B OKPYKAIOUICH JKU3HHU, TPEOYIOIIHe BHIOOpa (U3UUECKOi
MOJIENIN JJISl CUTYalluu TIPAKTUKO- OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO Kk wmarepuanbHO- TEXHHYECKOMY
obecriedeHn0 y4eOHOro mporecca 0a3oBbI YpoBEHb Kypca (DM3MKH Ha YPOBHE CpPEIHETO
o0miero oOpa3oBaHUs JOJDKEH M3Y4aTbCsl B YCIOBMSX NPEIMETHOrO KaOMHeTa (M3UKU WIN B
YCIOBHSIX MHTEIPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B kabunere
Gu3MKN  JOMHKHO OBITh HeoOXoAaumoe JabopaTopHoe OOOpYJIOBAaHHWE JUIs  BBITOJHEHUS
yKa3aHHBIX B MpOrpaMMe Mo (U3MKE YUYCHHYECKHX MPAKTUUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opynoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHe (OPMUPYETCSs B COOTBETCTBHUM C MPUHIMIIOM
MUHUMAaJIBHON JJOCTATOYHOCTU U OOECIeYMBaET MOCTAHOBKY MEPEUYHMCICHHBIX B IIPOrpamMMe 110
¢u3MKe KIIOYEBBIX JEMOHCTpPAIMKA Uil WCCIENOBAaHHMS H3YYaeMbIX SIBICHHUH M IPOIECCOB,
SMIUPUYECKUX U YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyJOBaHUE JIsi YUYEHHMUECKUX NPAKTHUECKUX paboT (opMHUpyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECHeuMBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TeMaTHuecKHe KOMIUIEKTHI Ja0OpaTOPHOTO OOOpYIOBaHHSA MJOJDKHBI OBITH
IIOCTPOEHBl Ha KOMILICKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX U LUGPOBBIX HNPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIETSAMH U3y4eHUS (PU3UKH B 00111eM 00pa30BaHUU SIBJISIOTCS:
e hopMHUpOBaHHE WHTEpecCa M CTPEMJICHHS OOYYAIOMMXCS K HAyYHOMY HW3YYEHHUIO
IPUPO/IBI, pA3BUTHE UX MUHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TIPEACTABICHUH O HAayyHOM MeTOJ€ TMO3HaHUs U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa MU3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTaIbHbBIX 3aKOHOB (PM3UKH;

e (hopMuUpOBaHUE YyMEHUI OOBACHATH SBJIEHHS C HCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeJIbCTB;

¢ (hOpMUpPOBAHHE TPENCTABICHUH O POIH (UMK /IS PA3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne STHX Iesiel o0ecreunBaeTcsl pelleHueM CIeIyIoIuX 3aJady B Ipolecce
U3y4eHHs Kypca QU3UKU Ha YPOBHE CPEHET0 00IIero o0pa3oBaHMs:



¢ IPUOOPETEHNE CUCTEMBbI 3HAHWKW 00 OOmUX (U3HYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY U 37I€MEHTHI acCTPOU3UKH;

e opmupoBaHMEe yMEHUN TNPUMEHATH TEOPETHUYECKHE 3HAHUS  JUIsl OOBSCHEHUS
¢u3nUecKux SBIEHUH B NPUPOAE W IS NPUHATHS TNPAKTHUECKUX pEUICHUH B
MMOBCEAHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB PEIIeHUs Pa3IMUHBIX 33]a4 C IBHO 33JaHHON (U3UUYECKOI MOJEIbIO,
3aJa4, MOJPa3yMEBAIONIMX CaMOCTOSITENIbHOE Cco3JaHue (DU3HUYECKON MOJelu,
aJICKBaTHOW YCIIOBUSIM 3aJ1a4U;

e IOHUMaHHE (UIUYECKUX OCHOB M NPUHIUIIOB JEHCTBUA TEXHMYECKHX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIOCPEY;

® OBJIAJICHUE METOJIaMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS (PUIUUYECKUX
OKCIEPUMEHTOB, aHaJlM3a M  WHTEpOpeTalMd  WHPOPMALUHU,  ONPEIeICHUs
JIOCTOBEPHOCTH IOJTyYECHHOTO Pe3yJIbTaTa;

e CO3JIaHHME YCIIOBUU MJi1 Pa3BUTUS YMEHUU MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha uzyuenue ¢usuku (06a30BbIii YpOBEHb) Ha YpOBHE CpEAHEro oOIero oOpa3oBaHHs
orBoautcsi 136 wacoB: B 10 kiacce — 68 wacoB (2 yaca B Hexenw), B 11 kiacce — 68 vacos (2
gyaca B HEJICITIO).

[Ipennaraemsiii B mporpamMme no Qpu3uke nepeyeHb Jad0paTOPHBIX UIIPAKTUUECKUX PabOT
ABIISICTCS PEKOMEHJOBAaHHBIM, YUYHUTENb JAeJaeT BHIOOp MPOBEACHUs JaOOpaTOPHBIX paboT U
OTIBITOB C YUETOM MHJMBUIYaJbHBIX OCOOCHHOCTEHN 00yJarommxcs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOIbI HAYYHOTO MO3HAHUS
®usnka — Hayka o mpupoge. Hayunele mMeTonsl MO3HaHUA OKpyKarowero mupa. Ponb
HKCIEPUMEHTA ¥ TEOPUH B IIPOLIECCE O3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUN M TpoueccoB. Hayunsie runoresbl. Ou3nueckue
3aKOHBI U TeopuH. ['paHUIIbI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Ponsr m mecto ¢us3uku B (popMHUpPOBAaHMM COBPEMEHHOW HAay4YHOW KAapTUHBI MHpa, B
MPAKTUYECKOU ESITEIbHOCTH JIFOACH.
Jlemoncmpayuu

AHazoroble u  1UPpPOBBIE  HM3MEPHUTEIbHBIC puOOpbl,  KOMIBIOTEPHbIE
JATYHKU.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBmwkeHHe. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHKECHHSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpEHHE
MarepuaibHOM TOUKH, UX MPOEKIIMU Ha OCU CUCTEMbl KoopAuHaT. CloXeHHe NepeMelleHnil u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsSMOJUHEIHOe NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEIICHUS] MAaTepUaTbHON TOUKH OT BPEMEHH.

CBoOogHoe nazieHne. Y CKOpeHre CBOOOTHOTO TaICHHS.

KpuBonunerinoe paBwxkeHue. [[BH>KeHHWE MaTepUaIbHOM TOYKHA IO OKPYKHOCTH C
MOCTOSSHHOM IO MOJAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHENHAACKOpocTh. [lepron u yacrora
oOparmienusi. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHudyeckne yCTpOMCTBA M TMPAKTUUECKOE TMPUMEHEHWE: CHUIOMETp, JBH)KCHHE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MIUTFOCTPALUS KUHEMATHUYECKUX XapaKTePUCTUKIBUKEHUSI.

[IpeoOpazoBanme TBUKEHUI C HCTIOIB30BAaHUEM MPOCTHIX MexaHu3MoB.Ilagenue Ten B

BO3JIyX€ U B Pa3peKEHHOM IPOCTPAHCTRBE.

HabGmronenue nBrkeHUS Tena, OPOIMIEHHOTO MO/ YIJIOM K TOPU30HTY UTOPU30HTAIBHO.



N3mepenne yckopeHus cBoOoaHOTO majenus. Hampasienne

CKOPOCTH IIPH IBUKEHUHU 10 OKPYKHOCTH. Yuenuueckuti

9KCnepumeHm, 1abopamopusie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MYTAMH, TNPOWJIEHHBIMM  TEJIOM  3a
MIOCJIE/IOBATEIbHBIE pPaBHbIE MPOMEXYTKHM BPEMEHU IPU PABHOYCKOPEHHOM JIBHOKEHUHM C
HayaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

W3yuyenue nBuKEHUS MIApPUKa B BA3KOU )KUAKOCTU. M3yueHue

JBYDKEHUS Tena, OpOIIeHHOT0 ropu30oHTaNbHO. Tema 2. /lunamuka

[TpuHIMn OTHOCUTEIBHOCTH lanunes. [TepBbiii 3aKOH Hprotona.
NHepuyanpHbIe CUCTEMBI OTCYETA.

Macca Tema. Cuna. Ilpunmun cynepno3uniud cwi. Bropoit 3axkon Hprorona st
MaTrepraibHOM TOUKHU. TpeTuid 3akoH HproTOHA 111 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspxkectu. [lepBas kocmMudeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenune. Buabl tpenust (mokosi, ckoyibkeHusi, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBKEHUS U cuia TpeHus nokos. Koagdumment tpenus. Cuiia CONpOTUBICHUS
MIpU ABUKEHUU TeNA B )KUJIKOCTU WM Tas3e.

[ToctynarenbHoO€e U BpalaTebHOE JBUKEHHE AOCOIIOTHO TBEPIOTO TENA.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpalieHud. Ilnedo cumibl. VYcioBus paBHOBeCHS
TBEPAOIO Tea.

TexHnueckne yCTpPONCTBA M IPAKTUUYECKOE IPUMEHEHME: MOAIIUIHUKY, ABM)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuuu.

CpaBHeHuE Macc B3aUMO/ICHCTBYIOIMIUX TEI.

Bropoii 3akon HeroTona.

W3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Jie(OopMaluu.

HesecomocTs. Bec Tena nmpu yckOpeHHOM MOIBEME U MTAJICHUU.

CpaBHeHUE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnosus paBHOBecus TBEPIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul VIzyuenue

JBUKEHHS OpyCKa MO HAKJIOHHOM MIOCKOCTH.



HccnenoBanve 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmauu.

Uccnenoanue ycnoBuii paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuxe

HNmnynbc MatepualibHON TOUKH (Teja), CUCTEMbI MaT€pUANIbHBIX TO4YeK. VIMIysIbC CUIIBI U
U3MEHEHHE UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE NBUKCHMUE.

Pabora cuiel. MOITHOCTE CUJIEL.

Kunernueckast sHeprus marepuaibHOH TOUKH. TeopemMa 00 M3MEHEHMHM KHHETHYECKOMN
JHEPTHUH.

[TorennmanbHas sHeprus. [loreHanbHast SHEPTH yIpyro 1epOPMHUPOBAHHON MPYKUHBI.
[TorennuanpHast SHEpryus Teja BOJIU3M HOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIUAIbHbIE CUJbl. CBs3b paOOThl HEMOTEHUHUAIBHBIX CUJ C
U3MEHEHHEM MEXAHUUYECKON SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAHEHMSI MEXaHUYECKOW YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUueCcKue yCcTpONCTBA M IPAKTHUUYECKOE NMPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIN
IIACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTruBHOE IBUKEHUE.

[Tepexon moTeHIIMANIbHON SHEPTUN B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yueHne abCcoOTHO HEYIIPYToro yJaapa ¢ MOMOIIbIO IBYX OJMHAKOBBIXHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIbI C U3MEHEHHEM MEXaHWYECKOM SHEeprumuTesia Ha
IIpUMepe PacTsHKEHUs] pE3MHOBOT'O JKI'yTa.

Paznen 3. MojekyasipHasi pu3uKa U TEPMOAMHAMHUKA
Tema 1. Ocnogvt MoEeKyNAPHO-KUHEMUYECKOU Meopuu
OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe mBmwxkenue. JAuddys3usa. Xapakrtep ABUKEHUS W B3aUMOJCUCTBHUS YaCTHI]
BeliecTBa. Mojenu CTPOSHMs Ta30B, XHJIKOCTeW W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BELIECTBA Ha OCHOBE 3THX Mozened. Macca u pasmepsl Monekya. KommdecTtBo BemiecTsa.
[TocTostHHas ABoraapo.

TemnmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcusi.



Mogens uneanibHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO- KUHETHUYECKON TEOpUHU
uaeanbHOT0 raza. AOCONIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOW HHEepruu
TEIUIOBOrO JBWKEHHMS dacTul rasa. [llkama temnepatryp KenbBuna. ['a30Bble 3aKOHBIL.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccsl B UACaIbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BermiecTBa. ['paduueckoe mpeacraBiieHne U30MPOIECCOB: U30TEPMa,
n30Xxopa, u3obapa.

TexHuuyeckue ycTpoiucTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OneIThl,  JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BElIeCTBa, dbororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHECHUH.

OnpITe! 10 TUGGY3UN KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHKEHHUS.

Mogaens onwita lITepHa.
OnbITHI, JTIOKa3bIBAIOLINE CyILIECTBOBaHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICVCTBUS.
Mogenb, WUTIOCTPUPYIOIAs IPUPOTY IaBJIICHUS ra3a Ha CTEHKHU cocyaa. OMbITHI,
WJUTIOCTPUPYIOLIUE ypaBHEHUE COCTOSIHMS UJ€aNbHOrO rasa,

M30IPOLECCHI.
Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi
Omnpenenenne Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHHHOOBEMa
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

I/ICCJ'IGI[OBaHI/IC 3aBUCUMOCTH MCKAY IMapaME€TpaMHn COCTOAHUA Pa3pCKCHHOTO

rasa.
Tema 2. Ocrosbl mepmoOUHAMUKU

TepMonnHaMuueckass cucreMa. BHYTpeHHSs 2HEpPrus TEPMOAMHAMHUYECKOMN
cucTeMbl M crnocoObl e€ m3MeHeHus. KonmuecTBo TemnoTsl W pabota. BHyTpeHHsst sHeprus
OJTHOATOMHOI'O0 HJACAIBHOIO Ta3a. Buapl Teruonepenadyu: TEIUIONPOBOIHOCTb, KOHBEKIMS,
u3NyyeHue. Y ienbHas TeIIo€MKOCTh BellecTBa. KonruecTBo TEIIOThI MpH TEIIonepeiaye.
[TonsstTue 00 anmabatHOM mporecce. IlepBblii 3akoH TepMoauHaMuku. llpuMeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKHU K H3ompoleccam. I papuueckasuHTepnpeTanus padoThl rasa.
Bropoii 3akon TepmoauHamMuku. HeoOpaTMMoCTh mpoueccoB B mpupoze. TerioBsle
MaiuHbl. [[pUHINIBI 1EHCTBUS TEIIOBBIX MAIIMH.
[IpeoOpazoBanusi SHEpruud B TEIUIOBBIX MammHax. Kosdduiment mone3Horo aeicTBUs
terioBoi MammHbl. ukn KapHo u ero xo3dduuueHt nmonesHoro AeHCTBUS. DKOJIOrMYECKHE
poOJIEMBI TEIIIOPHEPTETHKH.



TexHuueckue ycTpoiicTBa U TPaKTUYECKOE MIPUMEHEHHE: JIBUTATEb
BHYTPEHHEr0 CropaHusi, ObITOBOW XOJOIUIbHHUK, KOHIUIIUOHEDP.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHMM Tejla NMPH COBEPLICHHHM pabOTHI: BBUIET NMPOOKU U3
OYTBUIKH TOJl JIGHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue >¢pupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOACMOHCTPALINS ).

N3meHenune BHyTpEeHHEH SHEPTrUM (TeMIepaTyphbl) Teja MpH TeIionepeiaye.

OnbIT 10 aquabaTHOMY PaCIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusl, peaKTUBHOIOJIBUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi

H3mepeHue ynenbHOM TEeMI0EMKOCTH.

Tema 3. Azpezamuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanne wu KoHAeHcamws. Mcmapenume W kureHue. AOCOMOTHAasS U
OTHOCUTENIbHAS BJIAXXHOCTH BO3ayxa. HackleHHbId nap. Y aenpHas TErioTa napooopa3oBaHusl.
3aBHCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOINHUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramnel. CoBpeMeHHble Marepuanbl. [lnaBneHne u Kpuctamnmzanus. Y aenbHas
teruiorta masneHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OasiaHca.

TexHu4yeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJOpUMETP, TEXHOJOTHM TMOJY4eHUS COBPEMEHHBIX MaTepuagoB, B TOM  YHUCIE
HAaHOMAaTEPHUaIOB, U HAHOTEXHOJOTHH.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHMXKEHHOM JaBICHHUH.

CnocoOb1 U3MEPEHUS BIAKHOCTH.

Habmroienue HarpeBaHus 1 MJIaBICHUS KPUCTAIIMUECKOTO BelecTBa. JleMoHcTpanus
KPHUCTAIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3mepenrie OTHOCUTENbHOM BIXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoaMHaMHuKa
Tema 1. Inekmpocmamuxa
ONeKTpu3anusa Tell. OJIEeKTpUYeCKHil 3apsan. JlBa BHIA DIEKTPUYECKHUX 3apsiioB.
[IpoBOAHMKY, TUANEKTPUKH U MOJIYIPOBOIHUKH. 3aKOH COXPAHEHUS SJIEKTPHUECKOr0 3apsiia.

Bzaumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHelii  snekTpuueckuil  3aps.
Onexrpuueckoe noje. Hanpspk€HHOCTD dekTpuyeckoro mosis. [IpuHnun



CYNEPIIO3UIINY JIEKTPUUYECKUX NosIeH. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO TTOJIS.

PabGora cun oanekrpocraruyeckoro mois. [loTenuman. Pa3HOCTh MOTEHIMAOB.
[IpoBOIHUKY U TUDJIEKTPUKH B AJIEKTPOCTATUUECKOM ITOJE. JIM3IIeKTpUUYecKas MPOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DaeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuuecKkrue yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHUE: BJIEKTPOCKOIN, 3JIEKTPOMETD,
AJIEKTPOCTaTUUECKAs 3alllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoUCTBO M IPUHLMII JECHCTBHS SIIEKTPOMETPA.

BzaumopeiicTBre HaRNEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B 371€KTPOCTATHUECKOM I10JIE.

DIIEKTpOCTATUYECKAsl 3allMTA.

JA3TIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTH AIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT  IUIOLIAAHN
IJJACTUH, PACCTOSIHUS MKy HUMU U TU3JIEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepenune 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 21exkmpuueckuii mok. Toxku 6 paznuunvix cpedax

DIIeKTPUUECKUI TOK. YCIOBHS  CYHIECTBOBaHHUS AIIEKTPAYECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsixenue. 3akon Oma Jij1s1 yyacTKa LETH.

DIIEKTpUUECKOE COIIPOTHUBIICHHUE. YeapHOE COIIPOTUBIICHUE BeIeCTBA.
[TocnenoBarenbHOE, TapaUIENbHOE, CMEMIAHHOE COCIMHEHUE TPOBOTHUKOB.
Pabora JJIEKTPUUECKOTO TOKa. 3akoH [xoyna—Jlenna. MountHocTh

AIEKTPUYECKOTO TOKA.
DIEeKTPOABMKYIIAs CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa.3akoH OMa 1is
TOJTHOM (3aMKHYTOM) JIeKTpuueckoi renu. KopoTkoe 3aMbIkaHUE.
DNeKTpOHHAs MIPOBOIMMOCTD TBEPBIX METaJIIOB. 3aBUCHUMOCTH
COTIPOTHUBIICHUS METAJIJIOB OT TeMmepaTypsl. CBEpXIIPOBOIUMOCTD.

DNEeKTpUYeCKU TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKH. CobcTBeHHas u [IpUMECHas IIPOBOAUMOCTD
MOJIynpoBOIHUKOB. CBolcTBa p—N-niepexoa. [lomynpoBoIHUKOBEIE TPUOOPHI.
DIIEKTPUYECKUI TOK B pacTBOpax U pacruiaBax JJIEKTPOJIUTOB.

3J'ICKTpO.III/ITI/I‘-ICCKa$I Jucconuanus. aﬂeKTp OJIn3.



DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckue YCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocraT, HCTOYHHUKHM TOKA, 3JEKTPOHArpeBaTelbHbIE MPUOOPBI, 3IIEKTPOOCBETUTEIILHbBIE
puOOpPHI, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIM TUON, TEPMUCTOPbI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN MO/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaIPsKEHUSI.

3aBUCHUMOCTb COIIPOTUBIICHUS LIUIMHAPUYECKUX POBOJHUKOB OT JJIMHBLIUIONIAN
IIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMelaHHO€ COeIMHEHHUE IIPOBOIHUKOB.

IIpsmoe  u3MepeHHe JJIEKTPOABIKYLIEH cunsl.  Kopotkoe 3aMBIKaHHUE
raJIbBAHUYECKOT'O MJIEMEHTA U OLIEHKA BHYTPEHHEr O COIIPOTHUBIICHHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBoi pa3psii ¥ IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3ydeHne cMeanHOr0 COeTUHEHUS PE3UCTOPOB.

I/I3MepeHI/Ie BHGKTpOIIBI/DKyHIeﬁ CHUJIbI NCTOYHHUKA TOKa u €ro BHYTPCHHCTO
COITPOTUBJICHHA.

Hab6monenue snekrponusa.

MexnpeamerHblie CBA3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C YYETOM
COACPIKATCIIbHBIX MCEKIPEAMCTHBIX CBsI3el C KypcaMn MaTE€MaTuKHu, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpaduu ¥ TEXHOIOTHH.

Mesicnpeomemnuvle nowsimusi, CBS3aHHBIE C HM3YyYEHHEM METOJIOB HAay4YHOTO TO3HAHUSA:
sBIICHWE, HAy4yHBIH (akT, Tumoresa, ¢uznyeckas BEIUYMHA, 3aKOH, TEOpHWs, HaOIIOJIEHUE,
HKCIEPUMEHT, MOJCITUPOBAHNE, MOIEITh, N3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, TnHEeHHas (QyHKIs, mapadona, runepbona,
ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOC TPHIOHOMETPHUYICCKOEC TOXKACCTBO, BEKTOPbI M HUX MPOCKIUWKW Ha OCH KOOPAHWHAT,
CJIO’KEHHE BEKTOPOB.

buonoeusn: MexaHuyeckoe JBWKEHHE B KUBOU mpupoje, 1uddy3us, ocMoc, TeII00OMEH
KUBBIX OPraHU3MOB (BHU[bI TEIUIONEpEIadyH, TEIUIOBOE PABHOBECHUE), SJIEKTPUUECKUE SBJICHUS B
YKUBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPMABIX Tel, KUAKOCTEH U



ra3oB, AIEKTPUIECKUE CBOWCTBA METAIJIOB, 3JIEKTPOIUTHYECKAs AUCCOIMALNS, TaJIbBAaHUKA.

T'eocpagpus: BIaXXHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHUe IBMKEHHUI C MCIIOIB30BaHUEM MEXaHHU3MOB, YUET TPEHHUS B
TCXHUKC, IMMOAIIHUITHUKH, HUCIOJB30BAHUC 3aKOHA COXPAaHCHHA HMITYJIbCAa B TCXHUKC (paKeTa,
BOJOMET W JIpyrHe), [BUTATElb BHYTPEHHErO CropaHus, mNapoBas TypOuHa, OBITOBOM
XOJIONWIIBHUK, KOHAUIMOHEP, TEXHOJIIOTHH TOIYYSHHSI COBPEMEHHBIX MaTE€pPHaJIOB, B TOM YHCIIE
HAaHOMATepUaJiOB, W  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIA TNPHUHTEp, DICKTPOHArpeBaTeNbHbIE  MPHOOPHI,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, raJIbBAaHUKA.

11 KJIACC

Pa3nen 4. DnekTpoauHamMuka

Tema 3. Macnummnoe none. In1eKmMpomMazHUmMHAA UHOYKYUSA

IlocTostHHBIE MarHWTHl. B3auMoAeCTBHME ITOCTOSIHHBIX MAarHUTOB. MAarHuTHOE IIOJIE.
Bexrop marautHON MHAYKIMU. [IpyHIMD Cynepno3uuyu MarHuTHBIX 1ojiei. JIMHMU MarHUTHOM
nHAyKUMd. KapTuHa AMHUI MarHUTHOW MHAYKLIMHU T1OJISl TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie MpOBOJAHMKA ¢ TOKOM. KapTuHa JMHUI MHAYKIMA MAarHUTHOTO MOJIsS
JUIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYLIIKH C TOKOM.
OmneiT Opcrena. BzauMmoaeicTBre NpoBOIHUKOB CTOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna Jlopenma, e€ Moaynb W HampaBlieHuWe. JIBHKEHUE 3apsHKEHHOW YacTHIBl B
OJTHOPOJTHOM MarHUTHOM nosie. PaGota cumsl JlopeHna.

SIBneHne HNEKTPOMAarHUTHOM WHAYKIMM. [IOTOK BEkTOpa MarHUTHOM HMHIYKLIHH.
ONeKTpOABMKYIIAsl CUJIa MHAYKIUU. 3aKOH AJIEKTPOMArHUTHON MHAYKIMK Papanes.

BuxpeBoe ayieKTpudeckoe MoJie. DJNEKTPOABIIKYIAs CHUJa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCSI IIOCTYIIATENBHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHNE CAaMOMHAYKINU. DIEKTPOABUKYIIAsi CUJIa CAMOUHTYKITHH.

OHeprus MarHMTHOTO TIOJISI KATYyIIKM C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnueckue ycTpoiicTBa M IPAKTUUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, IEKTPOABUIaTENb, YCKOPUTEIIN HIEMEHTAPHbBIX YACTHIL], NHIYKIIMOHHAS N€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYyKa MarHUTHHIM mnojieM.JInHun

WHIYKIIMA MarHUTHOTO TIOJIS.

B3aumoneiicTBre 1ByX NpOBOJHUKOB ¢ TOKOM.Cuiia

Awmrepa.

[evictBue cuinl JIopeH1ia Ha HOHBI AJIEKTPOJIUTA. SIBIICHHE

3JICKTPOMArHUTHOW MHTYKIIHH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBIKYIIEH CHUIIBI MHAYKIMH OT CKOPOCTH HM3MEHEHUSMArHUTHOIO
IMOTOKA.

SIBieHHre CaMOUHYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3ydyeHre MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

UccnenoBanue neiicTBUS OCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.MccnenoBanue siBeHus

3IEKTPOMArHUTHON MHYKITUH.

Pa3nen 5. Koe6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Ko1edanus

Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kojebanusa. [apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyna U ¢dasza konebanuil. IlpyXMHHBII MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHME TapMOHHUUYECKUX KojeOaHui. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HJICAITLHOM
Koje0aTeNbHOM KOHType. AHAJIOTusl MEXIy MEXaHWYECKUMU U 3IIEKTPOMATrHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICATIBHOM KOJIeOAaTeIbHOM
KOHTYDE.

[IpencraBnenne o 3aryxarouumx KojaeOaHusX. BeIHYKIeHHbIE MEXaHUYECKHE KOIeOaHwUs.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHusl.

[lepemennsbiii Tok. CUHYCOUJANbHBIN MEPEMEHHBINH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBoncTBo, mepenada W TOTPEOICHUE DIICKTPUUECKOW DHEPTHH.
OKOJIOTUYECKHE PpHUCKH IPU TPOU3BOACTBE dJIEKTpodHEepruu. KynbTypa HCIOIB30BaHUSA
AJIEKTPO’HEPIUH B ITOBCETHEBHOM KU3HHU.

TexHudeckne yCTpOMCTBA M TNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUU JIEKTPoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJjedaTeabHOM CUCTEMBI (TIPY>KUHHBIH WIH
MaTEeMaTHYECKHI MasTHHK).



Hab6nronenue 3aryxaromux kosnebanuii. McciaenoBanme

CBOWCTB BBIHYXJICHHBIX KoJieOanuii. Habmonenue

pe30oHaHca.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHUS.

OcuusorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKA U HANPsDKEHUS OT BPEMEHHU) JJIA
AJICKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH M
KOHJIEHCcaTopa.

Mogenb TUHUY 3JIEKTPOIEPEIaYn.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

WccnenoBanue 3aBUCUMOCTH MEPUOA MAJIBIX KOJIEOAHUN Ipy3a HA HUTH OT JJUHBI HUTH U
Macchl Ipy3a.

UccnenoBanue mnepeMEHHOTO TOKAa B 1IN M3  MOCIEIOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE 6OTIHbL

Mexanudeckue BOJIHBI, ycioBHs pacupoctpaHeHus. [lepuoa. CkopocTs pacipocTpaHeHuUs
W JuHa BONHBL [lomepedHble W TpoaOibHBIE BOJHBL MHTepdepeHmus u  audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIy4YEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aummHas
opueHrauus BektopoB E, B, V B snextpomarHutHOi BonHe. CBOMCTBa 3JIE€KTPOMArHUTHBIX
BOJIH: OTpaX€HHE, TMpeloMIIeHUe, Mospusanus, Audpaknus, uHtepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana >1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[lpuHtMnel  paguocBsi3u W TeNEBHUICHUSA. Paguoniokaims.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKarOUIEH Cpeibl.

TexHU4YecKne yCTpOMCTBA U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHUKE W MEOULUHE, pajaap, PaaAuONpPUEMHUK, TEIEBHU30D,
anTenHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacpocTpaHEHHUE MOTIEPEYHBIX U MPOI0IbHBIX BOJIH.Konebmromeecs Teno

KaK MCTOYHMK 3BYKa.

HabGnronenune otpakeHus U IPEIOMIICHUSI MEXaHUYeCKUX BOJIH. Habmonenue

uHTepdepeHI U JUPPaKIIMU MEXaHUYECKUX BOJIH.3BYKOBOM pE30HAHC.

Habmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIONW UYaCTOTON
KoJIcOaHUIA.



HccnenoBanue  CBOWCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaXKCHHE, IPEIOMIICHHE,
noJsipusanus, 1M paxkuus, HHTeppepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. IIpsmonnHeiHOe paclipocTpaHEHHE CBETa B OAHOPOJAHOU Cpele.
JIyu cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3akOHbl OTpaxkeHHs cBeTa. IlocTpoeHue M300pa’keHUI B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbl MpPENIOMIIEHUS CBeTa. AOCONIOTHBIM IOKa3arenb
npenoMieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus csera. CnoxHblIi coctaB 6enoro ceera. LBer.

CoOuparomiue u pacceuBarole JHMH3bl. ToHKas JuH3a. POKYCHOE pacCTOsHHE U
ONTUYECKasl cujia TOHKOM JuH3bL. [locTpoenune n3odpakeHuil B cOOMpArOIIUX U pacCEeUBaIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

ITpenensl NpUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. HWutepdepenuus cera. KorepeHTHble MCTOYHUKH. Y CIOBUSA
HaOJI0CHNT MAKCUMYMOB U MMHUMYMOB B MHTep()EpPEHLIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOI'€pEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. Judpakuuonnas pemeérka. YciioBue HaOMIONEHHUS TJABHBIX
MaKCHUMYMOB IIPH MaJCHUH MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKINOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoWcTBa M IpaKTHMUECKOE NpPHUMEHEHME: OYKH, Jymna, QoToammapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHASONTHKA, TU(PpaKIIMOHHAs peIIéTKa,
MTOJISIPOU L.

Llemoncmpayuu

[TpstmonuHeitHOe pacnpocTpaHeHue, OTPaKEHHE U MpPEIOMIICHUE CBETA.
OnTrueckue npuOopsI.

ITonnoe BHyTpeHHEE oTpakeHne. Mojens ceetoBosa.MccnenoBanue

CBOWCTB M300paXeHUH B IMH3aX.

Mopnenu MUKpOCKOIIa, TEJIECKOIA.

Habmronenue unrepdepeHiinm ceera.

Hab6nronenue nudpaximm ceera.

Hab6nronenue aucnepcun ceta. [lomydenue

CHEKTpa C MOMOIIBIO TPU3MBI.

[Tony4enue criekTpa ¢ HOMOILbIO AU pakMoHHOM peméTku. Habmonenue

MOJIIPU3ALUU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol



N3mepenne nokaszarens npeaomieHus crekia. Mccnenopanue
CBOWCTB n300pakeHuil B muH3ax.Habnronenue nucrnepcun cBera.

Pa3nen 6. OcHOBBI crielMATbHOM TEOPHH OTHOCUTEIbLHOCTH
I'paHnLBI IPUMEHUMOCTH KJIACCHUYECKOW MeEXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOIYJS  CKOPOCTHM CBE€Ta B BaKyyme, MPHUHIIUI
OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JITTUHBI.
DHeprusi © UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPT U TTOKOSI.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. Inemenmot K6aHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBs3u sHepruu GOTOHA C €ro 4YacTOTOW. DHEPTUs U UMITYIIbC
¢dotoHa.

Otkpeitie u wuccnenoBanue Goroddpdekra. Ombiter A. T. CromeroBa. 3aKOHBI
dboTodrddekra. YpaBuenue DitnmreitHa s hotodddekra. «KpacHas rpanumay gorosrddexra.

HaBnenne cBera. Omnwiter II. H. JleOGenesa.

XHUMHUYECKOE IEHCTBHUE CBETA.

TexHuueckue YCTPOMCTBA H MPAKTUYECKOE TPUMEHEHUE: doTodIeMEHT,
dboTonaTuuk, conHeyHas 0aTapes, CBETOIUO/I.

Jlemoncmpayuu

®DoTor(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBaHue 3akOHOB BHEIIHETO (OoTOdPdeKTa.

Cseroguog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna mo paccesHuro o -yactuil. [lmaneraphas
Mozenb atoma. [loctynarel bopa. M3nydyenue u mornomenrne (pOTOHOB MpH MEpeXojie aToMa ¢
OJIHOTO YypOBHS JHEpruu Ha Jpyroil. Buasl crnexktpoB. CnekTp ypoBHEH JHEpruu aToMa
BOJOPOJA.

BosHoBbIE cBoiicTBA yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalu3M.

CHOHTaHHOE M BBIHYKJICHHOE U3ITyYCHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbI aHaJIN3
(cnexTpockomn), J1azep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue ATUHBI BOJIHBI Jia3epa.

Hab6nronenue muHelyaThIX CIIEKTPOB U3itydeHus.J1azep.

Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

Hab6nronenue TMHEHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JTIOKa3bIBAIOIIHE CJIO)KHOCTh CTpOEHHsI  sijpa. OTtkpbITHE
paguoaktuBHOCTH. ONBITHI Pesepdopa mo onpeaeneHuo cocTaBa paiiOaKTUBHOTO U3ITyYSHUSI.
CaoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha )KUBBIC OPTAHU3MBI.

OtkpeiTue npoToHa M HeWTpoHa. Hykionnast mognens siipa IeiizenOepra— lBaHeHKo.
3apsn sapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['amma- uznydeHue. 3aKoH
pPaZoaKTUBHOIO pacraja.

DHeprus cBsI3U HYKJIOHOB B sizipe. Saepubie cuibl. JledekT maccsl sapa. AnepHbie
peakiuu. JlegeHue u CUHTE3 saep.

Anepubiii peakrop. TepmosinepHblii cuHTe3. IIpoGieMbl M NEpCHEKTUBHI  SACPHOU
SHEPreTUKU. JKOJIOIMUECKHUE aCIEKThI ICPHON SHEPTETUKH.
OnemeHTapHble YacTulbl. OTKpBITHE O3UTPOHA.
MeTto/1b1 HaOMIOAEHUS U PETUCTPALIUU dJIEMEHTapHBIX YacTull. OyHIaMEHTAIbHbIE
B3anMoJieiicTBus. EnuHcTBO (hnznyeckoit kapTUHBI Mupa. TexHuueckue ycTpoiicTBa u
IIPaKTUYECKOE NPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, sinepHslil peakTop, aromHasi 6om0a.
Llemoncmpayuu
CuéTurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
Hccnenoanue TpekoB yacTull (110 TOTOBBIM (oTorpadusim).

Paznen 8. DineMeHTHI aCTPOHOMUM H ACTPOPU3UKHU
Oranbl pa3BUTHs acTpoHOMUH. [TpHKiIaHOE 1 MUPOBO33PEHYECKOE 3HAUEHUEACTPOHOMUHU.

Bun 3Bé3nHoro HeOa. Co3Be3nus, spKue 3BE3/1bl, TUTAHETHI, UX BUAUMOE JIBHIKCHHE.
ConHeuHada cucrema.

Counnne. ConHeyHas akTHBHOCTh. Mcrounumk sHeprum ConHua u 3BE3M. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTHKU. JluarpamMma «CHEKTpalbHBIM KJIAaCC — CBETUMOCTBY». 3BE3JIbI
IJJaBHOM TOCJIEIOBAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTBY» s 3BE3] TJIaBHOM
MOCJIeI0BAaTeILHOCTH. BHYTpeHHEee cTpoeHue



3BE311. COBpEMEHHBIE NIPE/ICTABICHNS O IPOUCXOXKIECHUH U dBomonny ConHua U 3BE3M. DTanbl
JKU3HU 3BE3]I.

Muneunsiii [1yTe — nama I'anaktuka. [Tonoxenue u nemwxenune Connia Bl anaktuke. Tumsl
rajiakTuk. PaguoranakTtuky u kBazapel. UEpHbIE ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacmmupenue Beenennoii. 3akon Xa606ma. Paz0eranue rajgakTuk.
Teopust bonbioro B3psiBa. PennkToBOE U3TydEHHE.

Macmrabnas ~ crpykrypa  Bcenmennoil.  Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEICIICHUS TIOJIOKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro noJymapus 1 sipkue 3BE31bl.

Habmronenus B reneckon Jlynsl, mianer, Mneunoro [lytu.

O0o01marnee nOBTOpeHue

Pony ¢u3uku u acTpOHOMHUHM B HKOHOMHUYECKOHM, TEXHOJIOTMYECKOHM, COIMAIBHOU W
ATUYECKON cdepax JesATEIbHOCTH 4YelIOBeKa, POJIb M MECTO (U3UKH M AacCTPOHOMHH B
COBpPEMEHHOM Hay4YHOW KapTUHE MHpa, poib ¢Gu3nYeckol Teopu B (HOPMUPOBAHUU
MpeJICTaBICHUH 0 (PU3HUECKOI KapTUHE MUpPa, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUIN O MPUPO/IE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kxypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocCyIIeCTBISIETCS € y4€TOM
COJIepKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHd MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduy ¥ TEXHOJIOTHUH.

Meswxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYYHOTO TO3HAHUS:
SIBJICHUE, HAy4dHbId (akT, rumores3a, (u3MYecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
SKCIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUECKOE TOXIECTBO, BEKTOPHI U MX
MPOEKIIMA Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIHM,
MIPU3HAKHU TTOI00MS TPEYTOJIBHUKOB, ONPECIICHHE TTOIAIN TIIIOCKUX GUTYp U 00bEMa Tell.

buonocus: snekTpuyeckue SBICHUS B XKUBOM MpHpOJE, KoleOaTeNnbHbIC ABHKEHHUS B
KUBOM TPUPOJIC, ONTUYECKUE SIBJICHUS B >KMBOM MpUpOJE, NEHCTBUE paJUallMM HA >KUBbBIC
OpraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeET,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMYECKON PEIIETKH, CIEKTPAIbHBIA aHATU3.



l'eoepaghus: marHuUTHBIE TONIOCA 3€MJIH, 3aJIeKW MAarHUTHBIX PYA, GOTOCHEMKA 3eMHOMN
IIOBEPXHOCTHU, IPEJICKA3aHUE 3EMIIETPSICEHUH.

Texnonoeus: MTMHUM DJIEKTPOIIEpeay, TeHEPaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTellb,
UHIYKIMOHHAS T[e4Yb, pajap, paJuoNpuEéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEYHast OaTtapest.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMAA ITPOI'PAMMBbI 11 (0)
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoro npeamera «®dusmka» Ha ypoBHE CpeJHEro o0IIero odpazoBaHUs
(Oa30BBIi  ypOBEHb) JODKHO  OOECIEYUTHh  JIOCTIDKCHHWE  CIEAYIOIMX  JIMYHOCTHBIX,
MCTAIMPCAMCTHBIX U ITPECAMCTHBIX O6pa3OBaTeJH)HBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUs yueOHOTo mpeamera «DH3HMKa» TOIKHBI OTPaXarTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JINYHOCTH, CHCTEMOW IICHHOCTHBIX OPHEHTALMWH, TO3UTHBHBIX BHYTPEHHHX
yOeXKIEHUH, COOTBETCTBYIOUIMX TPAJULIMOHHBIM LEHHOCTSAM POCCHHMCKOro  OOIIEeCTBa,
pacumpeHue >KM3HEHHOTO OMBbITa U OIBITa JESITEIBHOCTH B IPOILECCE Pealn3alid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHOMN JIESITETFHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxkaanckoro BocHHTAHUS:

c(OPMHUPOBAHHOCTD TPAKIAHCKON TTO3UIIUU 00YYAOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUICKOTO OOIIECTBa,;

NPUHSTHE TPaAMIIUOHHBIX 00I1IeUeIOBEYECKUX T'YMaHHCTUIECKUX "
JIEMOKpPaTHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpecax Ipa)kJIaHCKOr0oOOIIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONW OpTraHU3aIiH;

yYMEHHE B3aMMO/ICHCTBOBATH C COIMAILHBIMI HHCTUTYTaMHU B COOTBETCTBHH CHX
(GYHKIMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTApHOW ¥ BOJIOHTEPCKOMN JIEATEILHOCTH;

2) NAaTPUOTHIECCKOIO BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh poccuiickoi IPaKIaHCKON UJIEHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K rOCyapCTBEHHBIM CHMBOJIAM,  JIOCTHDKCHHSIM

POCCHICKHMX YUE€HBIX B 0071aCTH (DU3UKU U TEXHUKH,

3) 1yX0BHO-HPABCTBEHHOI0 BOCTIHTAHMS:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEACHHUS; CIOCOOHOCTh

OIICHUBATh CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSICh HAa MOPAaJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B
JIESITETbHOCTH YUYEHOTO;

OCO3HAHKE JITYHOTO BKJIA/Ia B TOCTPOSHHUE YCTOMYUBOTO OYIYILETo;

4) 3cTeTHYecKoro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYasi 3CTETHKY HAYYHOTO TBOPUYECTBA,TPHUCYIIETO
¢usnveckoil Hayke;



5) TpynoBoro BocnuTanus:

UHTEpEC K pas3audHbIM cdepaM TpodecCHOHATBLHOW NeATEIhbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (HU3UKONH W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymymIei
poeCCUu U Pealn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUIO W CaMOOOpa30BaHUIO B 00JacTH (U3UKUA HA
MPOTS)KEHUU BCEW )KU3HH;

6) 3Ko0J0rHYeCcKOro BOCHTAHNS:

c(OpMHPOBAHHOCTD 9KOJIOTMUYECKOI KyJIbTYpbl, = OCO3HaHUE  IJI00AIBHOIO
XapakTepa 3KOJIOTHYECKHUX MpodIIeM;

IUTAaHUPOBAHKE U OCYIIECTBICHUE AEHCTBHUM B OKpY’Kalollel cpeie Ha OCHOBE3HAHUS
LeJIeN yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

pacuiMpeHHe  OMbITa  JESATEIbHOCTH HKOJIOTUYECKOM HalpaBJIEHHOCTH Ha
OCHOBE UMEIOIUXCS 3HaHUH 10 pusuke;

7) HeHHOCTH HAYYHOTO NO3HAHMS:

c(OpMUPOBAHHOCT ~ MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUs PU3NUIECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpOIECCe U3YUeHUS (PU3UKU
OCYIIECTBJISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO NEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHUBeEPcaIbHbIE yueOHblIe AelicTBUsiba3oBble
Joruyeckue geMcTBusa:
CaMOCTOSITEILHO dbopmynupoBaTh Hu aKTyaJIn3upPOBATH po0semy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATh LENU ACATEIBHOCTH, 3a/1aBaTh MapameTpbl U KPUTEPUU UXIOCTHKEHUS;
BBISABJISATH 3aKOHOMepHOCTI/I u HpOTI/IBOpeLH/Ifl B paCCManI/IBaeMBIX
@HSHHGCKHX SIBJICHUSAX
pa3pabaTeiBaTh IUIAH PELIECHUS MPOOJEMbl ¢ YYETOM aHallu3a MMEIOIINXCS
MaTepHaAIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ACATCIIBHOCTDh, OIICHUBATh COOTBETCTBUE peSYJ'H)TaTOBIIeJ'IﬂM,
OLCHHUBATH pI/ICKI/I HOCH@}ICTBHI;'I ACATCIIbHOCTH,
KOOPAMHUPOBATH U BBINIOJHSITH paboty B YCJIOBHAX peanbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBILUICHHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.
ba3oBble ucciaenoBaTeabCKHE AeiiCTBUA.
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMUDU3HUECKON

HayKU;



BJIa/IETh HaBbIKAaMHU Y4eOHO-HMCCIE0BATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 001acTu
(bU3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METOJIOB pEIlIeHHUs 3a7a4
(U3NIECKOTO COoIepKaHUs, TPUMEHEHHIO Pa3IMYHBIXMETO/I0B TO3HAHUS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluHu,
MpeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3MYHBIX Y4YEOHBIX CHUTYyalUsX, B TOM YHCIE MpPH
CO3JIaHUU y4EOHBIX TPOCKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3aJady, BbIABUIATH
rUNoTe3y e€ pelieHHs, HaxOJuThb AapryMEHThl IS JI0Ka3aTelbCTBA CBOMX YTBEPKACHUIA,
3a/laBaTh apaMeTpPbl U KPUTEPUU PELICHHUS,

QHAIN3UPOBATh IIOJYYEHHBIE B XOJE pELICHMs 3aJaud  pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIC 3aJa4d B OOPa30BATEIHHOM ACSATEIBHOCTU, B
TOM YHCJIe IPU U3y4yeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETb [IEPEHOCUTD 3HAHUA 110 PU3UKE B MPAKTUUECKYIO 00JaCThKU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHMSI U3 PA3HBIX IIPEIMETHBIX 00J1acTel; BbIIBUTaTh HOBBIE

ujeu, IpeiaraTh OPUrHHAIbHBIE TOAXO0/IbI U PEIICHUS;CTABUTh TPOOJIEMBI U 3a]1a4H,

JIOTTYCKAIOIIUE aTbTEPHATUBHBIEC PEIICHUS.

PabGora c undopmanmeii:

BJIQ/IETh HABBIKAMU MOJy4YeHUs MH(opManuu GU3MUYECKOTO COAEPIKaHUS M3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOUCK, AaHaJlU3, CHUCTEMaTH3alui0 U
MHTEpIpeTaIo HHPOPMALMK Pa3IUYHbIX BUJIOB U (POPM NpeACTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCMOJIb30BaTh CpeACTBA MH(OPMAIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 33/Ja4 C COOJIOAECHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TUTHEHBI, peCypcocOepeKeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaThb TEKCThl (DPU3UYECKOTO COAEpP)KAHUSA B Ppa3IMUHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus: UH}oOpMauuM ¥ LENeBOW ayJuTOpPHH, BbIOMpas ONTHUMalbHYIO (GopMy
MIpe/ICTaBICHHS U BU3yaJU3alllH.

KoMMyHHKaTHBHBIE YHMBEpPCAJbHbIE YUeOHbIE 1efiCTBUA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOH J1EATEILHOCTH;



pacro3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYal[Uil U CMATYaTh KOH(IUKTHI,

pa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HUCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIAMBHIyaTIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl ¢ yuy€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIEHA KOJUIEKTUBA;

IPUHUMATh LIEJIM COBMECTHOM JESATEIILHOCTH, OPraHUW30BbIBaTh W KOOPAMHUPOBATH
JEUCTBUSA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JEUCTBUM, PACHPENCIATH POJIU C YYETOM
MHEHUH y4aCTHUKOB, 00CYK/1aTh PE3yIbTaThl COBMECTHOM pabOThI;

OILICHMBATh Ka4€CTBO CBOET0 BKJIAJA U KaXKJIOT0 yYaCTHUKA KOMaHbl B OOIIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE IIPOEKTHI, OLICHUBATh WAECHU C IO3ULMUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJISATh IMO3UTUBHOE CTPATETMUECKOE IIOBEJEHUE B PA3JIMYHBIX CHUTYalUAX,
MIPOSABIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHble  yHUBepcajibHble y4eOHble JeilcTBUS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYIIECTBISITh IMO3HABATENIBHYIO NEATEIBHOCTh B 00JIACTH (U3UKU U
ACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUs] PACUETHBIX M KAueCTBEHHBIX 3ajad, TJIaH
BBITIOTHEHUSI TMPAKTHUYECKOH paboThl € y4€TOM UMEIONIMXCA PECYpPCcoOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTECHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUSIM;
pacuupsTh paMKH Y4eOHOrOo TpeJAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM; JIenaTh
OCO3HaHHBII BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEIICHHE; OLIEHUBATh
MPUOOPETEHHBIN OIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO U TIPOSIBJICHUIO JSPyIWIUM B 00JIacTH (HU3UKH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYyIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHbIN MHTEJIEKT:
JlaBaTh OLCHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIAM;
BJIa/IETh HaBbIKAMH MO3HABATENbHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMbIX JeWCTBUN
U MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YyIbTaTOB HOCHOBAHUN;



HCIIOJIb30BaTh MPUEMBI peUIEKCHH JJIsl OLIEHKH CHUTYyalllH, BRIOOpa BEPHOTOPEIICHNUS;

YMEThb OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHHS MO0 UXCHUKEHUIO;

NpUHUMATh  MOTHUBBI M apPryMEHTBl  JIpyrUX TOpU aHaIW3€  Pe3ybTaToB
NESITENIbHOCTH;

NpUHUMATD ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA,

OPUHUMATh  MOTHUBBl W apryMEHThl  JPYrUX TpU aHaIM3€  Pe3yJbTaToB
NeSITeNIbHOCTH;

IPU3HABaTh CBOE MIPABO U MIPABO JPYTUX Ha OIIUOKH.

B mpornecce AOCTHXKEHHSI TUYHOCTHBIX PE3yJAbTaTOB OCBOCHHUS IPOrpaMMbl MO (usuke
IUIL  ypOBHSA CpegHEero oOmero oOpa3oBaHUs y OOYYaIOUIMXCA  COBEPIIEHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, IIPEAIoIaraloniicOpMIUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMATh CBOE HMOIIMOHATIBHOE COCTOSHHUE,
BUJIETh HAIPaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cdephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs, BKJIIOUYAIOLLETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTbh aJaNTHPOBATHCS K HMOLHMOHAIBHBIM
W3MEHEHUSAM U IPOSBIATH THOKOCTb, ObITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHME K AOCTHKEHHUIO LEIU U YCIEXY,
ONTUMU3M, HHHIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXO/ U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKIIOYAIOIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHHE JpPYTuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKNUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOILIEHUS C APYTUMU
JIIOJIbMU, 3a00TUTHCS, IPOSBISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenust B 10 kiacce npeaMeTHble pe3yinbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0yUAIOIIHUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (PU3UKU B (OPMHUPOBAHHM COBPEMEHHOM
Hay4yHOW KAapTUHBI MUPA, B PAa3BUTHM COBPEMEHHOM TEXHMKH M TEXHOJIOTMH, B NPAKTUYECKOU
JEATEIHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl NMPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTrepualibHas
TOYKa, MHEpIHAJIbHAsS CUCTEMa OTCUY€Ta, aOCONIOTHO TBEPIOE TENo, MJCAbHBIA ra3, MOJeIu
CTPOEHMS Ta30B, )KUJIKOCTEH M TBEPIABIX TEJ, TOYEUHBIM 3JEKTPUUECKUN 3aps] MpU PELIEHUU
¢bu3nyecKux 3aaay;



pacmo3HaBaTh (U3MUECKHE SBICHUS (MPOILECCH) M OOBSCHAThP MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETHUYECKOW TEOpPUHM CTPOCHHS BELIECTBA U HJIEKTPOAWHAMHKU:
paBHOMEpPHOE M PABHOYCKOPEHHOE TPSMOJIMHEWHOE MABIKEHHE, CBOOOJHOE MaJeHUE Tell,
JIBUKCHHE TI0 OKPYXXHOCTH, WHEpIUs, B3auMojeicTBue Ted, auddys3us, OpOyHOBCKOE
JBMDKEHUE, CTPOCHUE JKUAKOCTEW W TBEPABIX TeJl, U3MEHEHHe 0O0bEMa Tesl NpU HArpeBaHUU
(oxJ1aXXI€HUH), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHAEHC CAlMs, MJIaBJIeHHE, KpUCTAIUIN3aLus,
KMIIEHHE, BIAXKHOCTh BO3]lyXa, IOBBIIIEHUE JABJIEHUS Ta3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBs3b MEXKIy IapaMeTpaMd COCTOSIHMSI ra3a B H30IIpolLeccax, JIEKTpU3alus Tedl,
B3aUMOJICHCTBHE 3apsi/I0B;

OIKCBHIBATh MEXAHMYECKOE JIBUKCHUE, UCHOJIb3ysd (PU3NUYECKHUE BEITUUYMHBI: KOOPAWHATA,
IyTh, MEpPEeMELICHHEe, CKOPOCTh, YCKOpEHHEe, Macca Tela, CHJIa, UMITYJIbC Tejla, KUHETH4ecKas
9HEprus, NOTEHLUAlbHAs 3HEPIUs, MeXaHUdeckas padoTa, MEXaHHYeCKass MOIIHOCTb;, IpU
ONMCAaHWM TIPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YeMbIX BEIHYMH, HX
0003HAYEHMS U €MHHULIbI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEJINYUHY
C IpYTMMH BEJIMYMHAMU;

ONMCHIBaTh H3YYEHHBIC TEIJIOBBIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS, HUCIOJb3Ys
¢u3nyeckue BEIMYMHBL: JaBJICHME Tra3a, TeMIepaTypa, CpPeIHssl KUHETHYecKas SHEeprus
XA0THUYECKOTO JIBM)KEHHUSI MOJIEKYJ, CPEIHEKBAaJpaTHYHAsi CKOPOCTh MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSST dHeprus, padora rasa, kod3pQuuueHT mone3Horo ACUCTBUS TETIOBOTO
JBUTATEIIS; IPU OMMCAHUH TPABHIIBHO TPAKTOBATH (PH3MUECKUI CMBICI UCTIONB3YEMBIX BEJTUYHH,
ux 00O03HAueHWs] W €IUHMIIBI, HaXOJUTh (OPMYJbI, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYHHY C IPYTUMU BEIUUYHHAM;

ONMCHIBATh M3YUEHHBIE AJIEKTPUYECKUE CBOMCTBA BELIECTBA M 3JIEKTPUUECKUE SIBICHUS
(mporiecchbl), UCHONB3YSl (U3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUHN 3apsisl, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TOJISA, IOTEHIMAJ, pPa3HOCTh TMOTEHUUAIOB; MpPHU ONHUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAUEHUS U EIUHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUYMHY C JPYTUMH BeTMYUHAMM;

aQHAIN3UPOBATh (U3NYECKUE TPOLECCHl M SIBICHUS, UCHONB3YS (U3NYECKHE 3aKOHBI U
MPUHLUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aK0H COXpaHEHMS
MEXaHUYECKON PHEPTUH, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHIIMII CYNIEPIO3ULUN CUJI, IPUHIIMII
paBHONPABUS MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CpPEAHEM KHHETUYECKOW HSHEPruM TEIUIOBOTO JIBHKEHUS
MOJIEKYJ1 ¢ aOCOJIIOTHON TeMIepaTypoil, mepBbld 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAaHEHUs
NIEKTPUYECKOTO 3apsi/a, 3aKkoH KysoHa, Ipyu 3TOM pa3ianydaTrh CIOBECHYIO



(hOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKEHUE W YCIOBUsA (TpaHMIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yciaoBUs MX O€30MaCHOTO MCIIOIB30BaHUS B TOBCEJHEBHOM JKU3HU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIENOBAaHUIO (U3UYECKUX SIBICHUH U TPOIECCOB C
UCIOJIb30BAHUEM TNPSAMBIX W  KOCBEHHBIX HM3MEpPEHUU, Tpu ITOM  (HOpPMYyIHUPOBATH
npobyieMy/3agady W THUNOTE3y Y4eOHOrO  DKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOT0 000PYA0BaHUS, IPOBOJAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpeHHs] (PU3MUECKUX BEJIWYMH, HPU 3TOM
BBIOMPATh ONTUMAIBHBIA CIMOCOO M3MEPEHHS M HCIOJIB30BaTh M3BECTHBIE METOJBI OICHKH
IIOIPEIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (GU3MYECKUMU BEIWYMHAMH C HCHOJIb30BAaHUEM
OpSMBIX HW3MEPEHUH, MPH 53TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HUKCHPOBATH pPE3yJIbTATHI
MOJTyYCHHOM 3aBUCUMOCTH (PU3MYECKHUX BEJMYMH B BUAE TaONHIl U rpadUKOB, J€1aTh BHIBOIBI
0 pe3yabTaTaM UCCIIeI0BaHUS;

coOnrofarh mpaBuia Oe30macHOro Tpyda MpU HPOBEACHHH HCCIEIOBAaHUN B paMKax
Y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-MCCIEOBATENIBCKOM H  TPOEKTHOW JEATENIFHOCTH C
HCI0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYI10BaHMUS;

pemiate pacu€THbIE 3aJaddl C SIBHO 3aJaHHON (U3UYECKOW MOJENbI0, HCIONb3Ys
¢dbu3nyuecKkre 3aKOHbI U MPUHLHUIIBI, HA OCHOBE aHajIM3a yCJIOBUS 3a/1a4i BHIOUpATh (PU3NYECKYIO
MOJIeNIb, BBIICNATh (PU3NYECKUE BEIMUYMHBI U (POPMYJbl, HEOOXOIMMbIE JUIsl €€ pelIeHHUs,
MIPOBOAUTH Pacu€Thl U OLICHUBATh PEAIbHOCTD MOJIYYEHHOI0 3HAYeHUsI PU3NYECKON BETUUYHHBI;

pelath KaueCTBEHHbIE 3aJjaud: BBICTpaMBaTh JIOTMYECKH HENPOTUBOPEUYUBYIO LETIOUYKY
pacCyXJIeHHI ¢ OMOPO Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS;

HCII0JIb30BaTh pu peleHnn yueOHBIX 3a1a4y COBPEMEHHBIE
MH(OpPMaLMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUNN
Mpe/iCTaBiIeHNs] y4eOHON U HayYHO-TIONMYJIAPHOM MH(OpPMAIMH, MOJYyYEHHON H3pa3IMuHbIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMyt0 HH(GOPMAIUIO;TIPUBOAUTH MPUMEPHI
BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YyUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00bsICHEHHE
MIPOLIECCOB OKpYXXaloIllero Mupa, B pa3BUTHE

TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKHE 3HaHUS 10 (u3MKe B TMOBCEAHEBHOM JKM3HHM JUIS
obecriedeHus: 6€30MaCHOCTH MPH OOpaleHNH ¢ IPUOOpPaMu U TEXHUYECKUMHU



yCTpOMCTBaMHU, JUIsl COXPaHEHUs 3/I0pPOBbsl U COOIIOACHHSI HOPM 3KOJIOTUYECKOrO TMOBEACHUS B
OKpY>Karolleu cpeje;

paboTaTh B rpyIIe C BHITOJHEHUEM Pa3IUYHBIX COIMATBHBIX POJICH,NIAHUPOBATH paboOTy
TPYNIbl, paIlMOHAIBHO pacHpeneNsiTh OOS3aHHOCTH U  IUIAHUPOBATh JIEATEIBHOCTH B
HECTaH/JAPTHBIX CHUTYyalMsX, aJeKBATHO OICHUBATHh BKJIAJ Ka)KOTO U3 YYACTHHUKOB IPYMIbI B
pelIeHre paccMaTpUBaeMoi MpoOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTO (U3UKU B (HOPMUPOBAHHM COBPEMEHHOM
HAayYHOM KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUUECKOU
NeSTSIILHOCTH JIFOJICH, IEJIOCTHOCTh U €IMHCTBO(U3MYECKON KapTHHBI MHPA;

VUUTHIBATh TPAHUIBI TMPUMCHCHHS W3YYCHHBIX (U3MUYECKUX MOJCICH: TOYCUHBIN
ANEKTPUYECKUIN 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHHUK CBETa, fAJEpHAs MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SJIpa MPH pelieHn: HU3NUECKUX 3aad;

pacrnio3HaBaTh (PU3UYCCKUE SIBJICHUS (TIPOIECCHI) M OOBSCHATh UX Ha OCHOBE 3aKOHOB
ANEKTPOJIMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJICKTPUUECKash MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHuTHOE JEMCTBHUS TOKa, B3aUMOJACHCTBHE MArHUTOB, SJIEKTPOMArHUTHAs
WHIYKIHS, ACHCTBHE MArHUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM M ABWXKYIIMICS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHHS ¥ BOJIHBI, TIPSIMOJIMHEHHOE PACIIPOCTPAHCHUE CBETA, OTPAXKCHHE,
nperomiieHue, uHTepdepeHnusa, audpaknus €W TOJApHU3AMsS CBETa, JUCIEPCHS CBETA,
dotoanexktpuyeckuit 3pdext (hororddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAsI PAAHOAKTUBHOCTH;

OIHMCHIBATh M3yYCHHBIC CBOWMCTBA BemlecTBa (IJIEKTPUUCCKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTh PA3IMYHBIX CPEM) M AJICKTPOMArHUTHBIC SBJICHHS (IIPOIECCHI),
UCMONB3YSl (DM3MYECKHE BEMUYMHBI: DIIEKTPUYECKHI 3apsj, CHJIa TOKa, JJIEKTPUUYECKOE
HamnpspKeHUe, DJIEKTPUIECKOe COMPOTHBIICHNE, PA3HOCTh MOTEHIIUAJIOB, SJEKTPOABIIKYILAS CUTIa,
paboTta TOKa, WHAYKIHS MAarHUTHOTO IIOJIs, cwia Amriepa, cwia JlopeHIla, WHIYKTHBHOCTH
KaTYIIKH, SHEPTUs JICKTPUICCKOT0O W MArHUTHOTO TIOJICH, MEepHOoJ M YacToTa KoyieOaHWi B
KoJe0aTeTbHOM KOHTYpE, 3apsl U CHJIa TOKAa B MPOIECCe TapPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KojeOaHui, (QOoKycHOe pacCTOSIHHE W ONTHYeCKas CHiIa JIMH3BL, TMPU OMUCAHUM MPABUIBHO
TPaKTOBaTh (DU3WYCCKUH CMBICIT HCIOJIB3YEMBIX BEJIUYHH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIHE TAHHYIO (PU3NICCKYIO BEIMINHY C IPYTUMHU BEIIMYUHAMU;



ONKCHIBaTh M3yUYEHHBIE KBAHTOBBIC SBJIEHUS M TMPOLIECCHI, HCHONB3YS (UIHYECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTAa CBETA, SHEPIUs M
uMnynbe (OTOHA, TEPHUOJ TMOJIypaclajga, SHEPIrus CBSI3M ATOMHBIX sJep, NPH OMHCAHUH
MPAaBWIBHO TPAKTOBATh (DU3MUECKHUI CMBICT HCHOJB3YEMBIX BEIWYMH, UX OOO3HAYCHUS U
€IMHUILIBI, YKa3bIBaTh (OPMYJIbl, CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAaU€HHE (PU3UYECKOM BETMYMHBL;

aHAIM3UPOBATh (U3NYECKUE IMPOILIECCHl U SABJICHUS, HCIONb3ysd (PU3MUYECKHEe 3aKOHBI U
NpUHOUIBL:  3aKOH OMa, 3aKOHBI IOCJIENOBATEIBHOIO M MNApaJUIeIbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHuna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MIPSIMOJIMHEMHOTO pacIpOCTPaHEHUsl CBETA, 3aKOHBI OTPAKECHMS CBETA, 3aKOHBI IIPEIIOMIICHUS
CBeTa, YypaBHeHHe OWHIITeWHa s ¢GoTtoddderra, 3aKOH COXPaHEHUS SHEPruu, 3aKOH
COXpaHEHHUs HMIIYJIbCA, 3aKOH COXPAaHEHHUs SJIEKTPUYECKOro 3apsAlia, 3aKOH COXpaHEHUs
MacCOBOI'0 4HCIa, MOCTyJaTbl bopa, 3aKOH pagMOAaKTUBHOIO pacnaia, IPU 3TOM pPa3InydaTrh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIPENEIATh HAIPABICHUE BEKTOPAa MHIAYKIUW MAarHUTHOT'O IIOJISI HPOBOJHMKA C TOKOM,
cuibl Amniepa u cuibl Jlopenua;

CTPOUTH M OMUCHIBATH N300paxeHHe, CO3aBaeMOe TIIOCKUM 3epKalioM, TOHKOM JTHH30;

BBIIOJHATh 3KCHEPUMEHThl IO MCCIENOBAHUIO (PU3MUECKUX SBICHMH U IPOLECCOB C
WCIOJIb30BAHUEM  TIPSIMBIX M KOCBEHHBIX HM3MEPECHHU: TpH OTOM  (HOpPMYITHpPOBATH
npobiemy/3ajayy W TUIOTE3Y Y4eOHOro  HSKCIEpUMEHTa, coOupaTh yYCTaHOBKY M3
MIPEIJIOKEHHOTO 000PYA0BaHHUSI, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh TIPSIMbIE M KOCBEHHBIE H3MEPEHHS (U3MUYECKUX BEJIWYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA CIOCO0 M3MEpPEHUs U HCIOIb30BaTh HM3BECTHBIE METOIBI OIEHKU
MIOIPEIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH  (PU3MYECKMX BEIMYMH C  HCIOJIb30BAHHUEM  IPSIMBIX
U3MEpEHUIl: MpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PpE3yJIbTAThl MOJYy4YEHHOU
3aBUCHUMOCTH (H3UYECKMX BEIMYMH B BHAE TaOmuI U rpadukoB, AenaTh BBIBOABI IO
pe3yabTaTaM UCCIEeI0BAHUS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda MpU IPOBEACHUM MCCIEIOBAaHUM B paMKax
y4eOHOr0 HKCIEpPUMEHTa, Y4eOHO-HCCIIEeIOBATENIbCKOW M MPOEKTHOM JEeSATENbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 00OPYIOBAHHUS;

pemate pacu€THBIE 3aJa4dl C SIBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIONb3Ys
(bu3nyecKre 3aKOHbI ¥ MPUHIUIIBI, HA OCHOBE aHaJN3a YCIIOBUS 3aJ1auH



BBIOMPATh (PU3HYECKYIO MOJIEIb, BICIATh (PU3MUECKHE BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC
Ui e€ pelIeHHs, TPOBOJUTH pacdyéThl M OICHHBATH PEATbHOCTh TMOIYYCHHOTO 3HAYCHUS
(U3HUYECKON BETUMYNHBL;
pemarh KavyeCTBCHHBIC 3a/la4M: BBHICTPAHBATh JIOTHYECKH HEMPOTHBOPEUYMBYIO IIECTIOUKY
paccyXJICHHIA ¢ OTIOPO HA M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SIBIICHUS,
UCIIOJIb30BATh npu pelieHuu y4eOHBIX 3a/1a4 COBPEMEHHBIC
WHGOPMAIIMOHHBIC TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHHS, UHTEPIPETAIIMHA
MPEJCTaBICHUS YIeOHOH M HAay4HO-TIONMYJISPHOW WH(GOpPMAIIMHU, TIOTYIEHHOW U3Pa3IMYHbBIX
HUCTOYHUKOB, KPUTUYECKU aHAITM3UPOBATH MMOTyIaeMyI0 HHPOPMAIUIO;00bSICHSITh
MPUHIIMITBL JISHCTBUSMAIINH, pudopoB U TEXHUYECKUX
YCTPOKCTB, pa3iiuyaTh YCJIOBUS UX OC30MACHOTO UCIOJIB30BaHUS B TIOBCEAHEBHOM
KU3HU;
MPUBOJUTH TIPUMEPBI BKJIAJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;
UCIIOJIB30BaTh TEOPETHYCCKHE 3HAHHMS 1O (U3MKE B TOBCETHCBHON JKU3HU IS
oOecrieyeHns: OE30MaCHOCTH TPU OOPAICHUH C NMPUOOpPaMU U TEXHUYECKUMHU YCTPOHMCTBAMH,
IUISL COXPAHEHHUsI 3A0POBbS M COONIOJICHHSI HOPM SKOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIICH
cpene;
paboTaTh B IpyIIIE C BHITOJHCHUEM PAa3JIMYHBIX COIMATIBHBIX POJICH,NIAHUPOBATh paboTy
TPYIIbI, PAlHMOHAIBHO PACHpPENCNsATh OOS3aHHOCTH H IUTAHUPOBATh JCATEIBHOCTH B
HECTaH/JIAPTHBIX CHUTYAIMsX, aJICKBATHO OICHWBATH BKJIAJ KaKIOTO W3 YYaCTHUKOB TPYIIIBI B
pelIeHne paccMaTpUBAEMO TPOOIIEMBI.
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10 KJIACC
Haumenosanue
Ne KommuectBo OCHOBHBIE BUABI AEITEIHHOCTA
pa3/iesioB U TEM [TporpammHoe conepxanue
/o 4acoB 00yJaroImmxcs

y4eOHOTO0 npeaMeTa

Pa3;[e.11 1. ®u3zukan METOAbI HAYYHOI'0O MO3HAHUA

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IpUpPOJIE. N3yyenue HayyHbIX (3MIOUPUYECKUX U
HAy4YHOTI'O MIO3HAHUS Hay4unble MeTOIBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPY’KaIOILIET0 MHpA. OKPYXaOILEro MUpa.
Ponb s3xkcnepumenTa u Teopun OO6cy:x1eHne rpaHull IPUMEHUMOCTH
B MPOLIECCE MO3HAHUS IPUPOJIBI. (U3NMYECKUX 3aKOHOB U TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBKe
MopenupoBanue PU3NYECKUX KOPOTKHUX COOOIIEHUIN O POJIU U MECTE
SIBJICHUM U TTpoueccoB. HayuHble (U3UKY B HayKE U B MPAKTUYECKOU
runote3bl. Pu3nuecKue 3aKOHbI U NEeSATENBHOCTH JIIOJEH.
TE€OpHH. I paHULIBI IPUMEHUMOCTH JleMoHCTpalys aHaloroBbIX U
¢u3nueckux 3akoHOB. [IpuHIUN U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHS. KOMITbIOTEPHBIX TaTYNKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB padOTHI
B (pOpPMHUPOBAHUYU COBPEMEHHOM ¢ uudpoBoi 1adbopatopueit o pusnke
HAay4YHOW KapTHUHBI MUDA,
B [TPAKTUYECKOMN JISITEbHOCTH JIIOACH
Wroro o pazaeny 2

! Ipu paspaGotke paGoueit mporpaMMbl B TEMATHYECKOM [LUIAHHPOBAHHIH JOJIKHBI OBITh YUTCHBI BO3MOKHOCTH HCIIOJIB30BAHMUS ICKTPOHHBIX (IIH(POBBIX)

00pa30BaTeIbHBIX PECYPCOB, ABISIONINXCS YIeOHO-METOAMYECKUMHI MaTepHaIaMy, COAepKaHHe KOTOPhIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U
nepeMeIleHUs] MaTePUaTbHON TOUKH
OT BPEMEHHU.

CBobOosHOE MajicHue. Y CKOpeHue
CBOOOJTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C MOCTOSIHHOU 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
ITepuon u yactora oOparieHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.
TexHuuyeckne yCTpoucTBa u

[IpoBeneHne SKCIEPUMEHTA: U3yUYCHHE
HEPaBHOMEPHOTO JIBUKEHHUSI C LIEIIBIO
ONpENIEIICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSIMH, IPOUJICHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MIPOMEKYTKHA BPEMEHHU MIPU
PABHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO;
W3y4YEHUE ABUKCHUS IIapUKa B BA3KON
KUAKOCTH; U3yUCHHE JIBV)KCHHUSI TEIA,
OpOIIEHHOTO TOPU30HTAIIBHO.
OOBbsicCHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauu IBUKECHHUS; U
YCJIOBUHM UX O€3011aCHOTO
WCITOJIb30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYI
KUHEMaTHUKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU

IU1sl pABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKECHHUSL.

Pacnio3znaBanue pu3nueckux siBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JBIDKCHHME, CBOOOTHOE ITaJcHUE TE,
JABUYKEHUE IO OKPYKHOCTH.

Onucanre MEXaHUYECKOTO ABMXKEHUS
C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMelIeHle, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

Herorona st marepruaibHOM TOUKH.

Tperuit 3akoH HeroToHa

JUISl MATEPUATBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna tsxectu. llepBas
KOCMHYECKASI CKOPOCTb.

CpaBHeHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yuenne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TTOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcnepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIINX B IMPYKHHE
U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
TpeHus nokosi. Koapdunuent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHO€E U BpalaTesibHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMalum; U3y4eHHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUM paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaleHus.

OO0ObsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IMPUHITUIIOB
JIEUCTBUS MOIINITHUKOB U UX
MPaKTUYECKOTO PUMCHCHHUS.
OOBsicCHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONIBITAX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHAa,
MIPUHITUIT CYTIEPHO3UIIUN CHUJI, IIPUHITUTT
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMl'Iy.TIBC CHJIBI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cuinbl. MOIHOCTH CUIIHI.
Kunernueckas sHeprus
MaTepHaAIbHON TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPIUH.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehOopMUPOBAHHON TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HETIOTEHUUAIbHBIE CHITbL. CBSI3b
PaboOThI HEMOTEHIIMAILHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPrUH.

Yrpyrue u Heynpyrue

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUCHHE
a0COJIIOTHO HEYNIPYTOTO yaAapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAaHHE
CBSI3U Pa0OTHI CUJIBI C UBMEHEHUEM
MEXaHMYECKON IHEPTHUH TeNa

Ha IPUMEPE PACTSIHKEHUS PESUHOBOTO
KIyTa.

OrnieHka abCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

Pemienue pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienune kauecTBEHHBIX 3a/1a4

C OTMIOPO Ha U3YUYEHHBIC B Pa3ieiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onucanue MEXaHUYeCKOTO ABUKESHUS C
HCIIOJIb30BaHUEM (PU3NUECKUX BEJIMUUH:
UMIYJIbC T€a, KHHETUYECKAsi SHEPT U,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, TPYKUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

MOTEHIMATIbHAS SHEPT U], MEXaHUYECKas
paboTa, MexaHUYECKast MOITHOCTb.
AHann3 GpU3NYECKUX MPOILECCOB U
SIBJICHUM C UCTOJb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW YHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCa.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JACUCTBHS M IPAKTUIECKOTO
NPUMEHEHHUS TEXHUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OOBbscCHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHUE BETUUUHBI U
3aKOHbBI MEXAHUKHU.

Hcnonp30BaHne npu MOAroTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH 15
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUN U TIPEICTABICHUS
uH(pOpMaLUU, KPUTUYECKUN aHAIIN3
noyiyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCcKUX BEIMYNH, MPOBEPKA
MPEAI0KEHHBIX TUTIOTE3

Hroro no pazneny

18

35



denepanbHas padouas nporpamma | duszuka. 10—11 kinaccer (6a30BbIil yPOBEHB)

Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUU U UX OTIBITHOE 0OOCHOBAHME.
bpoyHoBCKOE nBUXKEHHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BemiectBa. [locTtositHHas ABoraspo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ u3smMepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATHHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH /lansToHa. M30mporeccsl

[IpoBeneHue >KCIIepUMEHTA:
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, JaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
[apaMeTpPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUI TepMOMETpa U bapoMeTpa U
YCJIOBUH UX O€301aCHOTO
WCITOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue pu3M4eCKUX SBJICHUM

B YUYE€OHBIX OMBITaX U OKPYXarolen
Ku3HU: U Py3usi, O pOyHOBCKOE
JIBIDKCHHUE.

Onucanue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJABJICHHE ra3a, TEMIIeparTypa,
CpEIHssI KWHETUYEeCKas SHEePIrus
Xa0THYECKOIO JBUKEHUS MOJIEKYIL,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYII.

AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUM TETIIIOBOTO
JIBIDKCHUST MOJICKYJT C aOCOJIFOTHOM
TEMITIEPATYPOH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu miaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OINBITOB U AHAJIA3E
JOTIOJIHUTEIIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BrayTtpennss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUSI.
KonuuectBo TemnoTel 1 padbora.
BrayTpennsist 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIIONPOBOAHOCTb,
KOHBEKLIN, U3JIyYECHUE. Y IeTbHas
TEIUTIOEMKOCTh BELIECTBA.

IIpoBeneHnEe SKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIIOEMKOCTH BEILIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJINYHH.

N3yuyenue Mojesneil mapoBoil TypOUHBI,
JBUTaTelIsl BHYyTPEHHETO CrOPaHMs,
PEAaKTUBHOIO IBUTrATEIIs.

OObsicHEHUE NPUHLIUIIOB ACHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOIb30BaHUS
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KonuyecTBO TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTne 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3aKoHa
TEPMOJIMHAMUKH K U30TPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHb1. [IpUHIUTIBL
NEWUCTBUS TEIJIOBBIX MAaIlIUH.
[IpeobpazoBanus sHEPTUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHUCTBH.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
MPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULMOHED

B TIOBCE/THEBHOM JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOUJIbHHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TE U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MUeCKUX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJINYECTBO TEIUIOTHI,
BHYTPEHHSIS1 SHEprus, padoTa rasa.
Pemenue pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE B Pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmax npu aHanmse
JOTIOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMAaIUHU TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
Kkpuctaiibl. COBpeMEHHbIE
Marepuansl. [InaBienue u
KpHUCTaJUIA3alus. Y JenbHas TEMI0Ta
iaienus. Cyomumanus.
YpaBHEHHUE TETIOBOTO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTENBHOM BIAKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, COcO00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS U
YCJIOBHM O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOW KM3HU TUTPOMET)A,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TeXHONIOTUi OIyYEeHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHUCJIIE
HaHOMATEPUAJIOB.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3UUECKUE
SBJICHUS T10 TEME.

39



denepanbHas padouas nporpamma | duszuka. 10—11 kinaccer (6a30BbIil yPOBEHB)

Pacnio3znaBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKaIoIIeH
KHU3HU: Aeopmariust TBEPABIX Te,
HarpeBaHue 1 OXJIaXIECHUE Tel,
U3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB M (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIIPETALIUU U
npecTaBiIeHUs] UHpOpMaLuU MIpH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Tei. dnekrpudeckuid | [IpoBenieHne 3KkcriepuMenTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKy,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHbli 35IeKTpUYECKHIA
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpEHUN (PU3NIECKUX
BEJINYHH.

N3y4yeHne npuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOPA.

N3ydenune npruHIUMIOB NEUCTBHS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpocTaTuyecKoro
nons. [lorenunan. Pasnocts
NOTEeHIMaIoB. [IpoBogHUKY U
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JluanexTpryeckast MpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHJEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, HIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJIEHCATOP, KOIMMUPOBAJIbHBIN
armapar, CTPyUHbIN IIPUHTED

U YCJIOBUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOMUPOBAIIBHOTO amliapara, CTPyHuHOro
MIPUHTEpA.

PaccmoTpenue pusnaeckux 0oCHOBaHUN
ANEKTPOCTATUYECKON 3aIUTHI U
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Pemenne pacu€THpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIT IIEKTPOCTATUKH.

Penienne kauyeCTBEHHBIX 3a/1a4

C OIIOPOU HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUecKHe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3nM4eCcKuX sSBJICHUM
B YUYE€OHBIX OMBITaX U OKPYKaIOIIEH
KU3HU: dJIEKTPU3ALIMS Tel,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHHE
MX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHre N3y4eHHBIX CBOMCTB
BEILIECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsl,
HaMpPSHKEHHOCTD 3JEKTPUUECKOTO MOJI,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 (pU3NYEeCKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHMS IICKTPUUECKOTO 3apsia,
3akoHa KymnoHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIbHBIX NCTOYHUKOB
MH(pOpMAIU U OJTOTOBKE COOOIIECHUIMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY>KaIoIIeH )KU3HU U PUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napajyieIbHOE, CMEMIAHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xoyns—JIenna. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne dKCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJ1C ucTouHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBJICHUS;
HaOJII0ICHUE IIEKTPOJIH3A.

OreHnka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpEeHUH (PU3NYECKUx
BEITUYMH.

OObsicHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBHU 0€30MacHOr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKA,
AIEKTPOHATPEBATEIIBHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAILJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHAN TOK B pacCTBOpPaAX U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Mounus. [1na3ma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA CONMPOTUBJIEHUS,
BaKyyMHOT'O J10J1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUN TOK).

Pacnio3naBanue pu3M4ECKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKaromen
YKUA3HU: DJIEKTpUYECKas IIPOBOIUMOCTb,
TETUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 3JEeKTPUYECKHUX SIBIICHUN U
IIPOLIECCOB B LEIAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBLHOIO U MTAPAJIIEIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYUH: DJICKTPUYECKUU 3apsil, CUJIa
TOKa, JJICKTPUUECKOE HAIPSKEHNUE,
ANEKTPUUYECKOE COITPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne nHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOKCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
MpeACTaBICHNS HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O MTPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJaromMXxcs

y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 ITocTOsTHHBIE MATHUTHI. [IpoBeaeHnE SKCIIEPUMEHTA: N3YUEHHE

BJ'IGKTpOMaF HHUTHAasA
WHAYKOWA

BzaumoelicTBHE TOCTOSIHHBIX
MarHuToB. MarHuTHoeE I0JI€.
BexTop MaratuTHOM MHAYKIIHH.
[TpuHIMII cynieprno3unuu
MarHMTHBIX TojaeH. JInaun
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW UHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoMm. KapTrHa nuHHAl MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopaericTBre NpoBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HamnpasieHue. JIBrxeHue
3apsIKEHHOM YaCTHULIbI

MAarHUTHOTO ITOJISl KaTYIIKH C TOKOM;
HCCIIEIOBAHNE IEUCTBUS ITOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
UCCIICIOBAHUE SIBJICHUSA
AIIEKTPOMATHUTHON MHIYKIIMH.
OneHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEeHUE NPUHLIUIIOB ACHCTBUS U
YCIIOBHI 6€30MaCHOT0 MPUMEHEHHUSI
IIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHuTOB, JJIEKTPOABUTATEN,
YCKOPUTETEH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHOM TIE€YH.

Pemrenune pacu€THbIx 3a1a4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJsie. DIEeKTpOMarHuTHas
WHIYKLUS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pa6ota cunsl Jlopenna.

SIBrIeHME DINEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHAuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOMN
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MMPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TOJIE.

IIpaBuio Jlenua.

NunykTuBHOCTS. fBIICHUE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHYKIIMOHHAS TIeYb

ABJICHHSI TeMbI « MarHUTHOE TOJIE.
DJIEKTPOMAarHUTHAs! UHIYKLIHSD).
OnpeneneHre HapaBJIEHUs] BEKTOpa
MHIYKIIUM MAarHUTHOTO MOJIs
MIPOBOJAHUKA C TOKOM, CHJIBI AMIiepa
u cwibl JIopeHia.

Pacnio3znaBanue pu3nueckux sBIeHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: B3aUMOJICIICTBUE MAarHUTOB,
AIEKTPOMArHuTHAsI HHAYKIHUSA,
JEHCTBME MarHUTHOT'O MOJISl Ha
IIPOBOJIHUK C TOKOM U JBWKYLIUICS
3aps.

AHanu3 3JIeKTPOMarHUTHBIX SIBICHUI
C MCIOJIb30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMArHUTHBIX
SBJICHUM C UCITOJIb30BAaHUEM
(U3MYECKUX BEJIMYMH: UHIYKIHUS
MarHuTHOTO MOJIsA, cujla AMIepa, Chiia
JlopeHua, MHAYKTUBHOCTh KaTYIIKH,
AHEPrHUs INEKTPUUYECKOTO U MArHUTHOTO
MoJen

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHHUeckue
kojebanus. [lepuon, yactora,
aMIIuTyAa u (pasa KkoaeOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnueckui MasTHUK.
YpaBHeHHE rapMOHUYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KoJIeOaHUs B UACAIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasienue o 3aTyXarommx
Kosie0aHusX. BeIHYKIeHHBIS
MEXaHU4eCKue KoaeOaHus.
Pe3onanc. BelHyXeHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNUS.
IIepemeHHBIN TOK.

CunycouanbHbI IEPEMEHHBIN TOK.

Hccnenosanue nmapamMeTpoB
KOJIe0aTeIbHON CUCTEMBI — IEPUO/IA,
9JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHu (MPY>KUHHBIN W/WUTH
MaTeMaTUYECKU MasiTHUK).
Habmronenue 3aryxaromux KojaeOaHuH.
HccnenoBanue CBOMCTB BHIHYKIEHHBIX
KOJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KcniepuMeEHTa:
MCCJIEIOBAHNE 3aBUCUMOCTH TIEPHO/JIa
MaJIbIX KoJieOaHUi rpy3a Ha HUTHU

OT JTMHBI HUTH ¥ MAacChI TPY3a;
HCCJIEIOBAHKE MTEPEMEHHOTO TOKa

B IIETTH U3 MTOCJIEI0OBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pPe3UCTOopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MepeHUN (PU3nIecKux
BCJTUYMH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIeKTpoIiepeaay.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. [IpousBocTro,
nepeaayda u noTpedsieHue
ANEKTPUYECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpH ITPOU3BOACTBC 3JICKTPOSHCPIHUH.

KynbTypa ucnonbs3oBaHust
AJIEKTPOIHEPTUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUHN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHON (PU3HUECKON MOJIEITBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Onucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJTMYMH: TICPHO] ¥ 4aCTOTa
KoJIeOaHu, aMITUTy1a U aza
KoJIeOaHM, 3aps1 U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kaueCcTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu rjiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHBI

MexaHu4ecKue BOJIHBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHHUs U
JnnuHa BoHbL. [lonepeunbie n

N3yuenune oOpazoBanus u
pacnpocTpaHEHUS TOTIEPEYHBIX
MIPOJTOJTBHBIX BOJTH.

HaGmoienue otpaxeHus

48



denepanbHas padouas nporpamma | duszuka. 10—11 kinaccer (6a30BbIil yPOBEHB)

IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. BricoTa Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus n3ny4yeHus
AIIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTaIus BeKkTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXk€HUe, NPEJTOMIICHHE,
nossipu3anus, audpaxius,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOLIEN CPEIBL.

TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYyKOBas IUATHOCTHKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
IUQPPaKINA MEXaHHUYECKUX BOJIH.
Habmtoienue cBsi3u TpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUTATYI0N U
4aCcTOTOU KOJIeOaHHii, 3ByKOBOTO
pe30HaHca.

HccnenoBanne cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
MPEJIOMIICHUE, TOJISIpU3aLIHs,
nupakuys, UHTepepeHIIHs.
N3yyeHue ycaoBui U3ITyYEHUs
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopoB E, B,

V B DJIEKTPOMArHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE PUHIIUTIOB ACHCTBUS U
yCJIOBH 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW JUArHOCTUKU

B TEXHHUKE U MEJIUIIMHE, pajiapa,
paauonpuEéMHUKA, TEIIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemiennie pacu€THBIX U KaU€CTBEHHBIX
3a71a4 C OMOPOW HA U3YUYEHHBIE 3aAKOHBI
Y 3aKOHOMEPHOCTH, OIHUCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30DP,
aHTeHHa, tenedon, CBU-neup

pacnpocTpaHEeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMaMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHUs] UHPOpMalUU

MIPU OJATOTOBKE COOOIICHUI

00 MCTI0JIb30BaHUH HJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCCUU

00 3JIEeKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOUIEH CPEIBI.

PaboTa B rpynmnax npu mjiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMU
PE3YNBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsamosMHENHOE PacIpOCTPAHEHNE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. To4ueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus ceera. [loctpoeHue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
pesIoMJIeHUS cBeTa. AOCOIOTHBIN
nokasaresb npesnomiieHus. [lonHoe

N3ydenue sABIIEHNs TIOJHOTO
BHYTPEHHETO OTPAKECHUS, Er0
IIPUMEHEHUS B CBETOBOJIE.

N3ydyenne Moaenen MUKpOCKOIIa,
TEJIECKOTIa.

ITomy4yeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB H300paxeHHI
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaIHOTO
BHYTPEHHETO OTPaKCHHUSI.
Hucnepcust cBera. CoXHBIN cOCTaB
oemnoro cBeta. LIBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas nH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux auH3zax. opmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JIaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas onrtuka. UHTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOIOIEHNS MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(A3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudpakunoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHMYMOB TP TaJI€HUU
MOHOXPOMAaTHYECKOT'O CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE PUHIIUAIIOB ACHUCTBUS U
yCIIOBUI 06€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, hoTOAMNIApATa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTa, BOJIOKOHHOM
ONTHKH, TUPPAKIUOHHON PEIIETKH,
HOJISIPOUAA.

Pemenune pacu€THpIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUUECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccmoTtpenue nipenenos
IIPUMEHUMOCTH T'€OMETPUUIECKOIN
OINTHKM.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHUE,
uHTephepeHIus, TMPpaKuus u
MOJISIpU3alisl CBETA, JUCIIEPCHS CBETA.
N3ydenue ycnoBuii HaOIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN armapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VYcnoBue HaOIIOEHUS TTIABHBIX
MaKCUMYMOB IpHY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.
AHann3 ONTUYECKUX SIBIICHUIM

C MCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PaCIIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTOJIb30BAHUEM (PU3UYECKHUX
BEJINUUH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3bI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cleNMAJILHON TeOPUHM OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUYECKOM MEXaHHUKH.
[TocTynatel ciennaabHOU TEOPUU
OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIAI OTHOCUTEILHOCTU
OHHINTENHA.

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe1JICHUE
BPEMEHU U COKpAIlICHUE JIJIUHBI.

Penrenne xauecTBEHHBIX 3a7a4

C OMOPOM Ha N3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JJIs1 IOMCKA,
CTPYKTYpHUpPOBAaHUS, HHTEPIPETALIUU U
peAcTaBICHUs HHOOPMAIIUH PH
MOATOTOBKE COOOIIEHUM O TpaHUIax
MIPUMEHUMOCTH KJIACCUYECKOU
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEJSTUBUCTCKOM
YAaCTULIBI. DHEPIUsI TOKOS

Htoro no pazaeny

Pa3znen 4. KBantoBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
sHEepruu (POTOHA C €r0 YACTOTOH.
DHeprus 1 UMIyJIbC GOTOHA.
OTKpBITHE U UCCIICIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHUE
OuinmTenHa s Gotodrdexra.

«Kpacnas rpanuna» ¢potodrddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Habmronenue gpotoaddexra

Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
NEUCTBUS TEXHUYECKNUX YCTPOMCTB,
TaKuX Kak: PoTodJeMeHT, (POTOTATUHK,
COJIHEUHas baTapesi, CBeTOIUO/; U
YCJIOBHUM MX 0€30MaCHOTO MPUMEHEHHS
B IIPAKTUYECKOMN KU3HU.

Pemienne pacué€THbIX 337124 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOM OTITHKHU.
Pemienune kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUN
B y4€OHBIX OMbITAX:
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dhoToannekTpudeckuii 3phexT, cBeToBOE
JaBJICHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: CKOPOCTD AJIEKTPOMATHUTHBIX
BOJIH, JJTMHA BOJHBI ¥ YaCTOTa CBETA,
SHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuto
a-yactul. [LmanerapHas Mozeinb
atoMma. [loctynarel bopa.
W3nydenue u noriomieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIeKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnoBbIe cBoicTBa yacTHl. BOIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIN3M.

CrnoHTaHHOE U BBIHYKJIEHHOE
U3JIyYECHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pezepdopaa.
IIpoBeneHne dKkCriepuMenTa

10 HaOJIFOICHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCONIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEN U3MepeHul (PU3ndecKux
BEJINYMH.

N3yuenune moaenu aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyeHue cnekTpa ypoBHEN SHEPTUU
aToMa Boziopoaa. OObsiICHEHHE
IIPUHIUIIOB IEUCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIIEKTPOCKOIA, JIa3€pa, KBAHTOBOTO
KOMITbIOTEPA.

Pemenne Kka4eCTBEHHBIX 33]1a4

C OIIOPOY HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHMsI 110 TeMe «CTpoeHue aToMay.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHHUE
JIMHEWYATOrO CIIEKTPa U3IIy4YCHUS.
AHann3 KBaHTOBBIX ITPOLECCOB U
SBJICHUM C HCII0JIb30BAHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bhIBAIOIIIHEC
CJI0)KHOCTBH CTPOCHHS SAJIpa.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CgoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA Y HEUTPOHA.
Hyknonnas mozaens snpa
['eiizenbepra-MBaneHko.

3apsn sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnai. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnana.
DHeprusi CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3y4deHnue 3KCrIepuMeHTOB,
JOKa3bIBAIOIINX CII0KHOCTH CTPOCHHMSI
aTOMHOTO $]Ipa.

HccnenoBanue TPEKOB YacTHUIL

(10 roToBBIM (oTOrpadusM).
N3yueHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIICPHOTO CUHTE3A.

N3ydenne HyKIIOHHOW MOJENH sIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTPOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
Bunbscona, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYEeHHbIE 3HAHHUS, B T.Y. O 3apse
Y MacCOBOM YHCIIE sipa.
Pacno3naBanue pu3MUEeCKuX SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaIoUIeil
’KU3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaAOAaKTUBHOCTD.
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JledekT mMacchl sapa.

Snepnbie peakuuu. Jlenenne u
CUHTE3 sJIEP.

S nepnpii peaktop. TepMosiaepHbIi
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACIIEKTHI SJIEPHOM
DHEPIETHUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
PETUCTPALIUH JIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUM U
MPOLIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEIMYWH: TIEPHO/T
MoJypacrajia, SHeprus CBA3M aTOMHBIX
sanep, 1eEeKT Macchl spa.

AHanu3 IpoIeCcCoB U SIBICHUI

C UCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHsI MAaCCOBOTO YHCIIA,
noctynartel bopa, 3akoH
PaIHOAKTUBHOIO pacnaja.

VYuyactue B paboTe Kpyrjiaoro cTojia
«DyHIaMEHTaIbHbIE B3aUMOACHCTBUA.
EanHcTBO pU3nyueckoid KapTUHBI
MHpay.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
npejcTaBiieHus] THGOpMaILUK NpU
MOJATOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOM (DM3HKHU B TEXHHKE
1 TEXHOJIOTHUAX, YKOJOTHUECKUX
aCMEKTax SICPHON SHEPTeTUKHU

Hroro o pasgemny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAY€HUE aCTPOHOMMUH.

Bun 3Bé3maoro HeOa. Co3Be3nus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOE JIBHKCHUEC.

Conneunas cucTema.

Comnaue. ConHeuyHass akTUBHOCTD.

Ncrounuk sneprun CoiHIA U 3BE3N.

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«Macca — CBETUMOCTDY JJISI 3BE3]]
TJIaBHOM MOCJEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ["anakTuka.
ITonoxxenue n agemwxenue CoiHIA

B ['anaktuke. TUlibl rajJakTUK.
Paauoranaktviku v KBa3aphl.
YépHblie ObIpHI B AIpAX FAIAKTHK.

IToxroroBka cooOmieHmH 00 dTanax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUYCHUU
aACTPOHOMMH, O METOJIaX MOJIYYEHUS
HAaY4YHBIX aCTPOHOMHWYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMMUH.

N3ydeHne COBpeMEHHBIX
MPEJICTaBICHUI O MMPOUCXOXKICHUHN U
sBosroIy CoJTHIa U 3BE3.
N3ydeHue TUIIOB rajakTHK,
PaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBuxkeHUsI HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacTabHOU CTPYKTYphl BeeneHHOI.
OOmbsicHenue pacimupenns Becenennon
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBKa K 0OCYKIECHUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUH.
[TpoBenenue HabmoeHUN
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH 1JI ONIpEeACICHUS
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Bcenennas. Paciimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3IIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MTOJIOKEHUST HEOCCHBIX O0OBEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iusg CeBepHOro norymapus

U SPKUE 3BE3BI.

[IpoBeneHye HaOMIOAEHUI B TEJIECKON
Jlynsl, mianer, Mieanoro Ilytu.
VYyactre B JUCKYCCUHM O HEPELIEHHBIX
npobsieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O pOJIH (PU3UKH
MOBTOPEHUE COJIEpKaHus pa3/iesioB Kypca Y aCTPOHOMUHU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusmkay, « QIeMeHTHI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢pu3uku v acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECCKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHOW HAYYHOM KapTHUHE
MUpa, 3HAYEHHE ONHUCATEIbHOM,

NeSITEILHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKo KapTUHBI MUpa B PSITY
COBPEMEHHBIX MPEICTABICHUN

0 MPUPOJIEL.

Brimonnenne yueOHbIX 3aaHU,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHSITHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3UKU
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTETHLHOU U
MIPOTHOCTUYECKOMN (yHKITUI
(bU3UYECKON TEOPHH, POJTH
bu3nYecKoil TeOpHUH B
(dbopMUPOBAaHUY MIPEICTABICHHIMA
0 (U3UYECKOM KapTUHE MHUpPA, MECTO
(bu3MYECcKO KapTHHBI MUpa

B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUM O TPUPOJAE

Htoro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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Ipunoxenne 1:

TEMATHYECKOE
INJIAHUPOBAHMUE c yuerom PII
BOCIIUTAHUA
Koaun4yecTBO 9acoB Y4et paboueii mnporpaMmmbl
HaunMenoBaHue BOCIIHTANHIS
Ne n/m Pa3IesoB 1 TeM Bceero Konrpoabubie DJIeKT
IPOrpaMMbl padornl/ POHHBI
IIpakTH4eckue e
padoThI (audpo
Bbl€)
o0pa3zo
BaTelb
HbI€
pecypc
bl
Pazgen 1. ®PUBUKA U METO/IbI HAYYHOI'O IMO3HAHMUSI
Bu6mo [ TPUBJIEUEHNE BHUMAHUS
1.1 du3nKa U METOJIbl HAYYHOTO 2 rexa  [0OYHAMOMIMXCA K EHHOCTHOMY
MO3HAHUS [[OK PCreKTy
https://m.e [I3y4aeMBbIX Ha ypOKax sBICHUI,
dsoo.ru/7f lopranuzanus ux paboTsl ¢
41bf72  [mOTyYaeMOM Ha ypOKe COLHMAIIBHO

BHAYUMOM nHpopManuein —
MHUIIMHPOBaHUE ee 00CyKIeHuS,
BBICKA3bIBAaHHSI 00YUYaIOIIMMUCS
CBOETO MHEHHS I10 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEH
OTHOIICHUS;

- MCII0JIb30BAHUE BOCIIMTATEIbHBIX
BO3MO>KHOCTEH COAEpKaHUS

y4eOHOTro mpeaMeTa yepes



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

IIEMOHCTPAIIUIO0 00YJarOIIUMCS
IPUMEPOB OTBETCTBEHHOTIO,
rpa’kJaHCKOTO TTOBEICHUS,
[IPOSIBJICHUS Y€JIOBEKOJIO0US 1
ITOOpOCepICYHOCTH, Yepes3 moa0op
COOTBETCTBYIOIIUX TEKCTOB IS
MTEHHS, 33724 JJIs1 peIIeHUs,
MPOOJIEMHBIX CUTYAIIUH JJIs
OOCYKICHHS B KJ1acce;

- IPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (POpM pabOTHI C
00YYAFOIIUMUCS: HHTEIICKTYaIbHBIX
MTP, CTUMYIHUPYIOIINX
MO3HABATEIbHYIO MOTHBALINIO
00yUaroIuXCsl; TUCKYCCHIA,
KOTOpBIE AAIOT 00yYarOIIMMCSI
BO3MOKHOCTH MPUOOPECTU OTIBIT
BE/ICHUS] KOHCTPYKTHUBHOTO JINAJIOTa;
rpYyMIOBOI pabOTHI WU

paboTHI B mapax, KOTOpPbIE yyaT
[KOMaH/HOH paboTe u
B3aWMOJICHICTBHUIO C IPYTHMU JIETHMHU;
- MTHULIMUPOBAHUE U TMOJIEPKKa
MCCIIEI0BATEIBbCKON

NeATeIbHOCTH 00yJarouxcs B
paMKax pearu3aii UMU
MHIUBHUIYabHBIX U TPYIIOBBIX
FICCIIeIOBATEIHCKIX MIPOEKTOB, UYTO
TacT 00y4aroUMMCs BO3MOKHOCTh
MpUOOPECTH HABBIKU
CaMOCTOSITEITLHOTO PEIICHHUs
TEOPETHUECKOM MPOOIEMBI,
reHepupoBaHUs U 0HOPMIICHHS
COOCTBEHHBIX HCH,

YBKUTEIHHOTO OTHOIICHUS K UyKUM
maesM, opOopMIICHHBIM B paboTax

denepanbHas padouas nporpamma | Duszuka. 10—11 knaccer (6a30BbIi yPOBEHB)
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NPYTUX MCCIeI0BaTeNel, HaBbIK
MyOIUIHOTO

BBICTYTUICHUS TIEPE]] Ay TUTOPUEH,
APTYMEHTHPOBaHUS U
OTCTAaUBaHUsI CBOCH TOUKH 3PCHUSI.

Hroro no pazneny

Pasznen 2. MEXAHUKA

2.1

Kunemartunka

bubnuo
TCKa
ILHOK
https://
m.edsoo
Tu/7f41
bf72

- BKJIFOUCHHE B YPOK UTPOBBIX
[pOLEAYp, KOTOPbIE TTOMOTAIOT
MO//IepKATh MOTHBALHIO
00y4aroIuXCcs K MOJIYyYEHUIO 3HaHUM,
HaJIa)KUBAHUIO TIO3UTHBHBIX
MEKITUYHOCTHBIX OTHOIIICHUH B
KJ1acce, IOMOTal0T YCTaHOBJICHUIO

2.2

JlnHamuka

bubnuo
TCKa
LHOK
https://
m.edsoo
Tu/7f41
bf72

IMOOpo’KenaTeTbHON

aTMoc(hepsl BO BpeMsl YPOKa;

- opraHu3anus medcrsa
MOTUBHPOBAHHBIX U SPYIUPOBAHHBIX
0OydJaronuxcst HaJ ux
HEYCIEeBAIOIIMMHU OJTHOKIACCHUKAMH,
ITAFOIIEr0 UM COLIMATBbHO 3HAYMMBII
OTIBIT COTPYAHHYECTBA U

2.3

3aKOHbBI COXpPaHCHUA B MCXAaHUKC

1+1

Bbubnuo
TCKa
1HOK
https://
m.edsoo
Tu/7f41
bf72

B3aMMHOM ITOMOIIIH;

Hroro no pazneny

18

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
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Htoro no pazaeny 24
Paznen 4. DJIEKTPOJANHAMUKA
1 op bubnuoteka
4.1 DJeKTpocTaTukKa 10 1JOK
https://m.edsoo.r
u/7f41bf72
[TocTosTHHBIN B3IEKTpUUYECKAN TOK. TOKH B bubanoreka
4.2 12
pa3IUYHBIX cpeaax HOK
https://m.edsoo.r
u/7fA1bf72
Hrtoro mo pazaeny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB IIO 68 3
[TPOTPAMME
3.2 OCHOBBI TEpPMOJMHAMUKH 10 bubamo
TeKa
HOK
https://
m.edsoo
Tu/7f41
bf72
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TEMATHYECKOE IINTAHUPOBAHUE

11 xkaace
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Koan4ecTBOMaE0OB: 125 pabouas nporpavma | Dusyka WIEKTPOHBBIE 0a30BL1 YPOBEHE)
Non/ HauMeHoBaHue pa3/ieJioB U N . (mudposbre)
[1]
en/l | remmporpamMmbl Beero OHTPOJIbHBIE paKTHYecKHe 06pa3zoBaTEbHbIE
padoThl padoThI
pecypchl
Paznen 1. DJIEKTPOAUHAMUKA
11 MaruuTtHOE Tos€e. DIEKTPOMarHuTHas 11 1 3 bubnuoteka IJOK
' WHIYKIUS https://m.edsoo.ru/7f41c9
/c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHUYeCKUe U AIEKTPOMATHUTHBIE 9 1 bubmauoreka LIOK
' Kose0aHus https://m.edsoo.ru/7f41c9
/c
29 MexaHu4ecKkue U 3IEKTPOMATHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c9
/c
53 Ontika 10 3 bubmmnoreka [JOK
https://m.edsoo.ru/7f41c9
/c
Hroro no pazaeny 24
Paznen 3. OCHOBBI CHELIUAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH
31 OCHOBBI ClielIHaJIbHOM 4 1 bubmoreka [JOK
' TEOPUUOTHOCUTEILHOCTH https://m.edsoo.ru/7f41c9
/c
Hroro no pazneny 4

Pa3znen 4.

KBAHTOBAS ®U3UKA
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. bubmmoreka [JOK

4.1 DeMeHTHI KBAHTOBOI OIITUKU 6
https://m.edsoo.ru/7f41c9 | TEM
= ATUY

ECKOE IIVTAHUPOBAHUE

12 KJIACC
Haumenosanue
NQ KOJIPI‘-I@CTBO OCHOBHI)IG BHUABI ACATCIIBHOCTHU

pa3acioB U TCM

/o
y4eOHOT0 MpemMeTa

qaCcoB

HpOI‘paMMHOC COACPKAHUC

00yJaroImmXxcst

Pa3;[e.11 1. ®u3zukan METOAbI HAYYHOI'0O MO3HAHUA

1.1 | ®usuka u METOBI 2 dusnka — HayKa O IpUpoJe. N3ydyeHne HayyHBIX (SMIUPUUECKUX U
HAay4YHOTO IMO3HAHUSA Hayunbie meToas! nozHanus TEOPETHUYECKUX) METO/I0B MTO3HAHUS
OKpPY’KaroLIero MUpa. OKpPY’KAIOLIEro MUpa.
Ponb 3xkcniepumenTa u Teopun OO6cyxaeHue rpaHul NPUMEHUMOCTH
B IIPOLIECCE IMO3HAHUS IPUPOJIBI. (bu3NYECKUX 3aKOHOB U TEOPHIL.
DKCIEepUMEHT B (hU3UKE. PaGoTa B rpyrime mo noaroToBKe
MopenupoBaHue pU3NYECKUX KOPOTKHUX COOOLIEHUI O POJIU U MECTE
SIBJICHUM U TTpoueccoB. HayuHblie (U3MKU B HAYKE U B TPAKTHUECKOMN
runoresbl. PU3n4eCcKue 3aKOHbI U NEATEIBHOCTH JIFOJIEN.
TEOpHUH. | paHULIBI TPUMEHUMOCTH JleMOHCTpalys aHaOrOBbIX U
¢uznyeckux 3aKoHOB. [IpuHnun U (POBBIX U3MEPUTEINBHBIX MPUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TaTYMKOB.
Pounb 1 mecTo puzuku OcBoeHne OCHOBHBIX TPUEMOB padOThI
B () OPMUPOBAHUY COBPEMEHHOMN ¢ mudpoBoi abopaTtopueit o husnke
Hay4YyHOM KapTUHBI MUDA,
B IIPAKTUYECKON IEATEIILHOCTH JIFOIEN
Hroro no pazgeny 2
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpoCTh (CpeaHss
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U
nepeMeIleHUs] MaTePUaTbHON TOUKH
OT BPEMEHHU.

CBobOosHOE MajicHue. Y CKOpeHue
CBOOOJTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C MOCTOSIHHOU 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
ITepuon u yacTora oOparieHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.
TexHuuyeckne yCTpoucTBa u

[IpoBeneHne SKCIEPUMEHTA: U3yUYCHHE
HEPaBHOMEPHOIO JIBUKEHHUS C LIETBIO
ONpENIEIICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSIMH, IPOUJICHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MIPOMEKYTKHA BPEMEHHU MIPU
PABHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO;
W3y4YEHUE ABUKCHUS IIapUKa B BA3KON
KUAKOCTH; U3yUCHHE JIBV)KCHHUSI TEIA,
OpOIIEHHOTO TOPU30HTAIIBHO.
OOBbsicCHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIIUJOMETP, LEIHBIE U
PEMEHHBIE Nepeauu IBUKECHHUS; U
YCJIOBUHM UX O€3011aCHOTO
WCITOJIb30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYI
KUHEMaTHUKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJIMYMH OT BPEMEHU

IU1sl pABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKECHHUSL.

Pacnio3znaBanue pu3nueckux siBICHUN
B yUEOHBIX OMBITaX U OKPYXKAIOUICH
’KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JBIDKCHHME, CBOOOTHOE ITaJcHUE TE,
JABUYKEHUE IO OKPYKHOCTH.

Onucanre MEXaHUYECKOTO ABMXKEHUS
C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMelIeHle, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

Herorona st marepruaibHOM TOUKH.

Tperuit 3akoH HeroToHa

JUISl MATEPUATBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna tsxectu. llepBas
KOCMHYECKASI CKOPOCTb.

CpaBHeHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yuenne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TTOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcrniepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIINX B IMPYKHHE
U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
TpeHus nokosi. Koapdunuent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHO€E U BpalaTesibHOE
JBU>KEHHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMalum; U3y4eHHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUM paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaleHus.

OO0ObsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IMPUHITUIIOB
JIEUCTBUS MOIINITHUKOB U UX
MPaKTUYECKOTO PUMCHCHHUS.
OOBsicCHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONIBITAX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHAa,
MIPUHITUIT CYTIEPHIO3UIIUN CHUJI, IPUHIIUTI
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMl'Iy.TIBC CHJIBI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cuinbl. MOIHOCTH CUIIHI.
Kunernueckas sHeprus
MaTepHaAIbHON TOUKH. Teopema
00 M3MEHEHUU KHHETUYECKON
SHEPIUH.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehOopMUPOBAHHON TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HETIOTEHUUAIbHBIE CHITbL. CBSI3b
PaboOThI HEMOTEHIIMAILHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPrUH.

Yrpyrue u Heynpyrue

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUCHHE
a0COJIIOTHO HEYNIPYTOTO yaAapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAaHHE
CBSI3U Pa0OTHI CUJIBI C UBMEHEHUEM
MEXaHMYECKON IHEPTHUH TeNa

Ha IPUMEPE PACTSIHKEHUS PESUHOBOTO
KIyTa.

OrnieHka abCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

Pemienue pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienune kauecTBEHHBIX 3a/1a4

C OTMIOPO Ha U3YUYEHHBIC B Pa3ieiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onucanue MEXaHUYeCKOTO ABUKESHUS C
HCIIOJIb30BaHUEM (PU3NUECKUX BEJIMUUH:
UMIYJIbC T€a, KHHETUYECKAsi SHEPT U,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, TPYKUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

MOTEHIMATIbHAS SHEPT U], MEXaHUYECKas
paboTa, MexaHUYECKasi MOITHOCTb.
AHann3 GpU3NYECKUX MPOILECCOB U
SIBJICHUM C UCTOJb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW YHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCa.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JACUCTBHS M IPAKTUIECKOTO
NPUMEHEHHUS TEXHUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OOBbscCHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHUE BETUUUHBI U
3aKOHbBI MEXAHUKHU.

Hcnonp30BaHne npu MOAroTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH 15
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALNUN U MTPEICTABICHUS
uH(pOpMaLUU, KPUTUYECKUN aHAIIN3
noyiyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCcKUX BEIMYNH, MPOBEPKA
MPEAI0KEHHBIX TUTIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUU U UX OTIBITHOE 0OOCHOBAHME.
bpoyHoBCKOE nBUXKEHHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TET U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BemiectBa. [locTtositHHas ABoraspo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ u3smMepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATHHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH /lansToHa. M30mporeccsl

[IpoBeneHne >KCIIEpUMEHTA:
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, JaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
[apaMeTpPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEW U3MEPEHUN (PUBNYECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUI TepMOMETpa U bapoMeTpa U
YCJIOBUH UX O€301aCHOTO
WCITOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue pu3M4eCKUX SBJICHUM

B YUYE€OHBIX OMBITaX U OKPYXarolen
Ku3HU: U Py3usi, O pOyHOBCKOE
JIBIDKCHHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJABJICHHE ra3a, TEMIIeparTypa,
CpEIHssI KWHETUYEeCKas SHEePIrus
Xa0THYECKOIO JBUKEHUS MOJIEKYIL,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYII.

AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUM TETIIIOBOTO
JIBIDKCHUST MOJICKYJT C aOCOJIFOTHOM
TEMITIEPATYPOH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu miaHupOBaHUH,
MPOBEICHUU U MHTEPIIPETAIIUU
pPE3yJIbTATOB OINBITOB U AHAJIA3E
JOTIOJIHUTEIIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BrayTtpennss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUSI.
KonuuectBo TemnoTel 1 padbora.
BrayTpennsist 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIIONPOBOAHOCTb,
KOHBEKLIN, U3JIyYECHUE. Y IeTbHas
TEIUTIOEMKOCTh BELIECTBA.

IIpoBeneHnEe SKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIIOEMKOCTH BEILIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKUX
BEJINYHH.

N3yuyenue Mojesneil mapoBoil TypOUHBI,
JBUTaTelIsl BHYyTPEHHETO CrOPaHMs,
PEAaKTUBHOIO IBUTrATEIIs.

OObsicHEHUE NPUHLIUIIOB ACHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOIb30BaHUS

74



denepanbHas padouas nporpamma | duszuka. 10—11 kinaccer (6a30BbIil yPOBEHB)

KonuyecTBO TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTne 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHb1. [IpUHIUTIBL
NEWUCTBUS TEIJIOBBIX MAaIlIUH.
[IpeobpazoBanus sHEPTUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHUCTBH.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
MPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULMOHED

B TIOBCE/THEBHOM JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOUJIbHHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TE U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MUeCKUX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJINYECTBO TEIUIOTHI,
BHYTPEHHSIS1 SHEprus, padoTa rasa.
Pemenue pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE B Pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmax npu aHanmse
JOTIOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMAaIUHU TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
Kkpuctaiibl. COBpeMEHHbIE
Marepuansl. [InaBienue u
KpHUCTaJUIA3alus. Y JenbHas TEMI0Ta
iaienus. Cyomumanus.
YpaBHEHHUE TETIOBOTO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTENBHOM BIAKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, COcO00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUTMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS U
YCJIOBHM O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOW KM3HU TUTPOMET)A,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TeXHONIOTUI MOITYyYEHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHUCJIIE
HaHOMATEPUAJIOB.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3UUECKUE
SBJICHUS T10 TEME.
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Pacnio3znaBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKaIoIIeH
KHU3HU: Aeopmariust TBEPABIX Te,
HarpeBaHue 1 OXJIaXIECHUE Tel,
U3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (JOPMYJT MOJIEKYJISIPHOM
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIIPETALIUU U
npecTaBiIeHUs] UHpOpMaLuU MIpH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Tei. dnekrpudeckuid | [IpoBenieHne 3KkcriepuMenTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKy,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHbli 35IeKTpUYECKHIA
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpEHUN (PU3NIECKUX
BEJINYHH.

N3y4yeHne npuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOPA.

N3ydenune npruHIUMIOB NEUCTBHS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpocTaTuyecKoro
nons. [lorenunan. Pasnocts
NOTEeHIMaIoB. [IpoBogHUKY U
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JluanexTpryeckast MpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHJEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, HIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHbIN IIPUHTED

U YCJIOBUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOMUPOBAIIBHOTO amliapara, CTPyHuHOro
MIPUHTEpA.

PaccmoTpenue pusnaeckux 0oCHOBaHUN
ANEKTPOCTATUYECKON 3aIUTHI U
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Pemenne pacu€THpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIT IIEKTPOCTATUKH.

Penienne kauyeCTBEHHBIX 3a/1a4

C OIIOPOU HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUecKHe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3nM4eCcKuX sSBJICHUM
B YUYE€OHBIX OMBITaX U OKPYXarolen
KU3HU: dJIEKTPU3ALIMS Tel,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHHE
MX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHre N3y4eHHBIX CBOMCTB
BEILIECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsl,
HaMpPSHKEHHOCTD 3JEKTPUUECKOTO MOJI,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 (pU3NYEeCKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHMS IICKTPUUECKOTO 3apsia,
3akoHa KymnoHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIbHBIX NCTOYHUKOB
MH(pOpMAIU U OJTOTOBKE COOOIIECHUIMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY>KaIoIIeH )KU3HU U PUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napajyieIbHOE, CMEMIAHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xoyns—JIenna. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne dKCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJ1C ucTouHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBJICHUS;
HaOJII0ICHUE IIEKTPOJIH3A.

OreHnka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEITUYMH.

OObsicHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBHU 0€30MacHOr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKA,
AIEKTPOHATPEBATEIIBHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAILJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHAN TOK B pacCTBOpPaAX U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Mounus. [1na3ma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA CONMPOTUBJIEHUS,
BaKyyMHOT'O J10J1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUN TOK).

Pacnio3naBanue pu3M4ECKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKaromen
YKUA3HU: DJIEKTpUYECKas IIPOBOIUMOCTb,
TETUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 3JEeKTPUYECKHUX SIBIICHUN U
IIPOLIECCOB B LEIAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBLHOIO U MTAPAJIIEIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKHUX SIBICHUMN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYUH: DJICKTPUYECKUU 3apsil, CUJIa
TOKa, JJICKTPUUECKOE HAIPSKEHNUE,
ANEKTPUUYECKOE COITPOTUBIICHHUE,
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IPAKTHYECKOE IPUMEHEHUE!
aMIepMETp, BOJIbTMETP, PEOCTaT,
UCTOYHUKH TOKA,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN JUO/,
rajibBaHuKa

pasHocTh noteHnuanos, DJIC, pabota
TOKa, MOIIIHOCTh TOKa.

Hcnonp3oBanne HHHOPMAIMOHHBIX
TEXHOJIOTMH JIJIs1 ITOMCKA,
CTPYKTYpPUPOBAHHUS, HHTEPIIPETALIUN U
npeJcTaBiICHUS HHOOPMAILIUN TTPH
MOJIFOTOBKE COOOIICHUI O MPUMCHCHHUH
3aKOHOB ITOCTOSIHHOI'O TOKA B TEXHHUKE U
TEXHOJIOTHSIX

Uroro o pazaeny 22
Pe3epBHOE Bpemst 2
OBILEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

* ®dusuka, 10 knacc I'enpenmreitn JI.O.., O6mecTBo ¢ orpaHuyeHHO# 0TBETCTBEHHOCTHIO «/IPODA»; Akiimoneproe oo6mectBo «M3aaTenbcTBO

«HpOCBCH_ICHI/Ie»

* ®dusuka, 11 kmace/ I'enpenmreiin JI1.O.., O01IecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODAY; AkuinoHnepHoe obmiecTBo «M31aTeapcTBO

«IIpocBenieHne»
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METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

ITporpamma kypca ¢pusuku s 10—11 kiaacco. bazossiii ypoens (J1.D.I eneHureiin)

YMK «®wusuka. 10 / 11 knacc. ba3oBbiii 1 mpoGUIbHBIH YPOBEHB)
1. ®usuka. 10 knacc. ba3oBblii ypoBeHb. YUeOHHK C SIEKTPOHHBIMIpUIIoKeHUeM (aBTop JI.D.IenieHIITElH).
2. ®usuka. 10 knace. Ba3osblii ypoBenb. Metoauueckoe nocobue (aprop JI.J.IenneHITeiin).

3. ®usuka. 10 knace. JlunakTuyeckue KapTouku-3ananus (aBTopsl M. A.Yimakos, K. M. Yakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUMHTEPHET

1 http://nsportal.ru - connansHas cets paboTHHKOB 0Opa3oBanus.2 http://markx.narod.ru/pic/ - pusuka B mkoe.

3 http://festival.1september.ru/articles/ - pecTuBans negarorudeckux uaen

«OTKPBITBIN YPOK».
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