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CopepxxaHue mporpaMMbl HaIlpaBJIeHO Ha POPMUPOBAHNUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH
yUYalXcs U OPraHU3alMIo U3y4eHHUs] PU3MKH Ha AEITEIbHOCTHON OCHOBE. B Hell yuuThIBatOTCS
BO3MOXKHOCTH npeaMeTa B peanuzauuu Tpedoanuii @I'OC OO0 k maaHupyeMbIM JUYHOCTHBIM H
MeTanpeIMETHBIM pe3yIbTaTaM 00yUEeHHs, a TAKKE MEKITPEIMETHBIE CBA3M €CTECTBEHHOHAYYHbIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHU.

Ha 6aze [{enTpa 00pa3zoBaHusi €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKOW HAMPaBICHHOCTEMN
«Touka pocta» obecrieunBaeTcs peaan3aius 00pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HaIlpaBJICHHOCTEH, pa3pab0TaHHbIX B COOTBETCTBUU C TPEOOBAHUSIMHU
3aKOHOJIaTeNLCTBA B c(pepe 0OpazoBaHus U ¢ yUETOM pekoMeHaanui denepaabHOTO onepaTopa
y4eOHOoro npeamera « Du3nKa.

Hcnonb3oBanue o6opynoBanus « Touku poctay MpH peanu3aiuu JaHHON MporpaMMbl
MO3BOJISIET CO3/AATh YCIOBUS 1 (POPMUPOBAHUS Y YUAILIUXCSl €CTECTBEHHOHAYYHOMH, MAaTEMaTHYECKOM,
MH(OPMAIMOHHON IPaMOTHOCTH, POPMUPYETCA KPUTHUECKOE U KPEaTUBHOE MBIIILJICHUE,
COBEPILEHCTBYIOTCS] HABBIKM €CTECTBEHHO-HAYYHOI HAPABICHHOCTH, a TAKXKE MOBBIIIAETCS KA4E€CTBO
00pa3oBaHUs

JlanHas mporpaMma npeaycMaTpuBaeT nzydeHue (pu3nku Ha 6a30BoM ypoBHE B 00bEMe 238 4 3a Tpu
roja oOy4yeHus 1o 2 4 B HeJleJt0 B 7 U 8 Kjlaccax u 1o 3 4 B Hejenmo B 9 kimacce. B coctaB 1nienTpa
«Touka pocta» no ¢puszuke BXoasT 6a3oBas (00s3aTeNIbHAs ) YaCTh U IOMIOJITHUTEILHOE 000py0BaHNE.
bazoBas yacth cocTOMT M3 HMU(PPOBBIX JATYMKOB U KOMIUICKTOB CONMYTCTBYIOIIUX 3JICMEHTOB JIJIS
OTIBITOB T10 MEXaHUKE, MOJCKYJISIPHON (U3HKE, ICKTPOJIMHAMUKE M ONTHKE. ba3oBbIi KOMILIEKT

O60py,ZIOBaHI/IH HCHTpa «Touka pocTa» 110 (1)I/I3I/IKC I[aHHBII)'I KOMIUICKT IMPCACTABJICH CIICAYIOIIUMN
JaTUuKaMU:

] JlaTurk aOCOIIOTHOTO JaBJICHHS.

[ JlaT4vK MpOU3BOAUT U3MEPEHHUs aOCOMIOTHOTO JaBiieHHs. YyBCTBUTEIbHBINA 2JIEMEHT
JATYUK BBHITIOJHEH Ha 0a3e MOHOJIMTHOTO KPEMHHUEBOTO MbE30PE3UCTOPa C BHEAPEHHOM
TEH30PE3UCTUBHOM  CTPYKTYpPOM, KOTOpas IIO3BOJSICT MCKIKOYUTH  BO3MOXKHBIC
MOTPEIIHOCTA M JOCTHUTHYTh HEOOXOAMMON TOYHOCTH M3MEpeHUN. B KOMIUIEKT mardnka
a0COJIFOTHOTO JIaBJICHUS BXOJUT rMOKasi TepMeTHYHast TpyOKa JJisl MOJAKIFOUEHHUS IITyIepa
JaTyuKa K 1a00paTtopHOMY 000pYI0BAHHUIO.

[ JlaTuuk mosioeHusi (MarHUTHBIN). JlaTyuk u3MepseT BPEMEHHbIE OTPE3KU MEKITY
MOMEHTAMH TPOXOXKJACHUS O0BEKTa PIAOM ¢ OECKOHTAaKTHBIMH  JIETEKTOPAMHU.
BeckOHTaKTHBIE NETEKTOPHI SBJISIIOTCA BHIHOCHBIMU U KPEMATCS HA METALIMYECKOW WU
MarHuTHOM moBepxHOCTU. KosnuecTBO oceld U3MEpEHHUs aTuuhKa MOJIOKEHHSI PaBHO 3,
Jana3oH U3MepeHui mo kaxaon u3 oceid X, Y u Z cocrasisier ot 0 10 360 rpaz.

[J KOMIJIEKT COMYTCTBYIOUIMX 3JIEMEHTOB JIJIs1 SKCIIEPUMEHTOB IO MEXAHUKE.

] KoMIJIEKT COMyTCTBYIOIIUX JIEMEHTOB JIJIsI SKCIIEPUMEHTOB 10 MOJICKYJISIPHOU (DU3HMKE.
[J KOMIJIEKT COMYTCTBYIOIIMX 3JIEMEHTOB JIJIs1 SKCIIEPUMEHTOB 10 3JIEKTPOIUHAMUKE.

[J KOMIJIEKT COMYyTCTBYIOIIMX 3JIEMEHTOB JJIs1 SKCIIEPUMEHTOB IO ONTHKE.

[] JlaTYuK TOKA, MAarHUTHOTO TIOJIS, TEMIIEPATYPBHIL.



l. IInanupoBanue pe3yabTATOB OCBOeHUsI Yy4eOHOro mnpeaMera JIM4HOCTHBIE
pe3yJbTaThl

OOyuaromuiics MoJIy4uT BO3MOKHOCTb JUIsl POPMHUPOBAHUS CIEAYIOIIUX TUYHOCTHBIX PE3YJIbTAaTOB:
e pPAa3BUTHUE MO3HABATEJIBHBIX HHTEPECOB, UHTEIUIEKTYaJIbHBIX U TBOPYECKUXCIIOCOOHOCTEN;
e yOexnEHHOCTh B BO3MOXKHOCTH IO3HaHWS MNPUPOABI, B HEOOXOAMUMOCTH Pa3yMHOTO
UCIOJb30BAaHUSl JOCTMKEHUM HAYKH M TEXHOJIOTMH JJIsl JAJIbHEWIIET0 pPa3BUTHUS YEJIOBEUYECKOIO
oOmiecTBa, yYBa)KEHUWE K TBOPLAM HAyKH U TEXHUKH, OTHOILIEHUE K (PU3MKE Kak K 3JIEMEHTY
0011eYeI0BEYECKON KYJIbTYPHI;
* CaMOCTOSATEIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUII;
* TOTOBHOCTH K BBIOOPY KU3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMUMHTEpPECAMH U
BO3MOKHOCTSIMU;
* MoTHUBalUMg 00pa30BaTEIbHON  JEATENBHOCTM HA OCHOBE  JIMYHOCTHO
OpPUEHTHUPOBAHHOTO MOAX0/1a;
* (hopmMupoBaHUE IEHHOCTHOTO OTHOIIEHHS APYT K APYTY, K YUUTEIIO, K aBTOPAMOTKPBITUN U
M300pETEeHMI, K pe3yJibTaTaM 00y4YeHUs!.
MertanpeameTHbie pe3yJibTaThl
OOyuaromuiics MOJIYYUT BO3MOKHOCTb I (DOPMHUPOBAHUS  CIEIYIOIIUX
METanpeIMETHBIX PE3yJIbTAaTOB:
* OBIIQJICHHE HaBBIKAMH CAMOCTOSITEIbHOTO PUOOPETEHHSI HOBBIX 3HAHWH, OpraHU3aIMN yu4eOHON
JESITeNIbHOCTH, TTIOCTAHOBKU IIEJIeH, TUIAHUPOBAHHUSA, CAMOKOHTPOJS M OIICHKH PEe3yIbTaTOB CBOEH
AESTeIbHOCTH, YMEHUSMHUTIPEIBUICTh BOBMOYKHBIE PE3YJIbTaThl CBOUX JIEHCTBUM;
* MOHWMAHHE PA3NIUYUN MEXKIYy HCXOAHBIMU (aKkTaMHd M THIOTE3aMU s MX OOBSCHEHHS,
TEOPETUUYECKUMH MOJENISIMU U PEeaIbHBIMH OOBEKTaMM, OBJIAJICHUE YHUBEPCAJIbHBIMU Y4E€OHBIMU
JACUCTBUAMHM Ha MPUMEPAX TUIOTE3 IJi1 OOBSACHEHUS W3BECTHBIX (PAKTOB M IKCHEPUMEHTATbHON
MIPOBEPKHU BBIIBUTAEMBIX THIIOTE3, pa3pad0TKH TEOPETUUECKUX MOJIETICH MPOLIECCOB WK SIBJICHHUI;
* (QopmupoBaHuEe yMEHHI BOCHpPUHUMATh, TepepadaTbiBaTh U MPEABSBIATH HHPOPMAIUIO B
CJIOBECHOM, 0Opa3HOM, CUMBOJIMUYECKOW (hopmax, aHAIU3MPOBaTh HIEepepadaThiBaTh MOITYYEHHYIO
WH(POPMAIIMI0O B COOTBETCTBUU C TOCTaBICHHBIMHU 3aJa4aMH, BBIICTSATH OCHOBHOE COJZIEp)KaHWE
MPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI HA MOCTABJICHHBIE BOMPOCHI M U3JIaraTh €ro;
* IPUOOPETEHHE OMbITa CaMOCTOATENLHOTO TOMCKa, aHaiau3a u oTOopa wuHbOpPMAIUU C
HCIIOJIb30BaHUEM DPA3IUYHBIX UCTOYHUKOB M HOBBIX MH(DPOPMALIMOHHBIX TEXHOJIOTUN JI PEIICHUs
MO3HABATENbHBIX 33/1a4;

* pa3BUTHEC MOHOJIOTHYECKOW U JUATIOTHYECKON peur, yMEHHUS BbIPayKaTh CBOM MBICIIH, CITOCOOHOCTH
BBIC/TYIITUBATh COOCCEHIKA, TOHMMATh €T0 TOUKY 3pCHHS, IPU3HABAThH IMPABO APYTrOro YyejIoBeKa Ha
MHOE MHEHHE;

* OCBOCHHE MPUEMOB JCHCTBHH B HECTAHIAPTHBIX CHUTYallMSX, OBJIAJICHUE JBPHCTHUYCCKUMU
METOJIaMU pelIeHUs MPOoOIeM;

* (opMupoBaHHE yMEHUH pabOTaTh B TPYNIE C BBIMOJHEHUEM PA3JIMYHBIX COIHUATLHBIX POJICH,
MIPEACTABIIATh M OTCTAUBATh CBOM B3TJISJIBI M YOCKICHHS, BECTH TUCKYCCHIO.

Peryastusubie YY /|
OOyuaromuiics MoJIy4uT BOZMOKHOCTH AJIsi (POPMUPOBAHUS CIAEAYIOIINX PEryasaTUBHbBIX Y Y /1.



1. VYmeHue caMOCTOSITENIBHO OMPENEsATh IeNH O0ydYeHUs, CTaBUTh M (OPMYIUPOBATH HOBHIE
3amauyn B yu€0e W TMO3HABaTEIbHOW NEATeTbHOCTH, Pa3BUBATh MOTHUBBI M HMHTEPECHl CBOCH
MMO3HABATENILHOH AesaTeNbHOCTA. O0yUYatOIMMIAC CMOXKET:

* aHAJU3UPOBATH CYIICCTBYIOIINE U TFIAHUPOBATH OyayIue 00pa3oBaTebHbBIE PE3yIbTATHI;

* HICHTU(HUIPOBATH COOCTBEHHBIC MTPOOIEMBI U OTIPEEIIATh TIIABHYIO IPOOIEMY;

*  BBIJIBUTATh BEPCUU PEIICHUS IPOOIEMBI, POPMYITUPOBATH THIIOTE3bI, MPEIBOCXUIIATH KOHCUHBIN
pe3yJbTar;

* CTaBUTHh 1IN JICATCILHOCTH HA OCHOBE ONpPENeNEHHON MpoOJEeMbl M CYIIECTBYIOIINUX
BO3MOKHOCTEH;

* GopMynmpoBaTh yaeOHbIE 3a7a49H KaK [Iaru JOCTHKCHHSI IIOCTABJICHHOM TIEJIN eI TeIbHOCTH;

* 000CHOBBIBATh II€JICBBIE OPUEHTHUPHI W MPUOPUTETHI CChUIKAMU Ha IIEHHOCTH, YyKa3bIBas U
000CHOBBIBas JJOTUYECKYIO TTOCJIE0BATEILHOCTD I1aTroOB.

2. YMeHHue cCaMOCTOSTENIbHO IJIAaHUPOBATh MYTH JIOCTHKEHHUS 11eJIeH, B TOM YHCJIE ajJbTepHATUBHBIC,
OCO3HAHHO BBIOMpaTh Hanbojee 3PHEKTUBHBIC CIIOCOOBI PEIICHUS YYSCOHBIX M ITO3HABATEIbHBIX
3aga4. OOy4aromuiicsi CMOXKET:

e onpeaensaTh Heobxomumoe(bie) IelcTBUE(sS) B COOTBETCTBUM C Y4€OHOM U TO3HABATEIbHOU
3a/1a4aMU ¥ COCTaBJISITh aJITOPUTM €ro(UX) BBIMOJHEHHUS;

* 00OCHOBBIBaTh U OCYIIECTBIIATH BbIOOp Hanbosee 3(hPEeKTUBHBIX CIIOCOOOB pelieHUsl YIeOHBIX U
MMO3HABATEJIbHBIX 33J1a4;

* OIIPECIISITH/HAXOAUTh, B TOM YHCJIE M3 MPEI0KCHHBIX BAPUAHTOB, YCIOBUS JJI BBITIOJHCHUS
y4eOHOM M MO3HABATEIILHOM 3a/1a4;

* BRICTpaMBaTh JKM3HEHHBIC TUTAHBI Ha KPATKOCPOUHOE Oymyiiee (3asBisITh IEJIEBBIC OPUEHTHPHI,
CTaBUTbH aJICKBATHBIC UM 3314l W TpeJjiarath JACUCTBHS, YKa3biBas U OOOCHOBBIBASI JIOTHYCCKYIO
MOCJIETIOBATEILHOCTh IIATOB);

* BbIOMpaTh U3 NPEMJIOKEHHBIX BAapHUAHTOB U CAMOCTOSITENIBHO UCKATh CPEICTBA/PECYpChl IS
pelIeHus 3aa4k/I0CTUKEHUS LENH;

* COCTaBJIATH IUJIaH pelieHus mpoOseMbl (BBIOIHEHUS TPOEKTA, IPOBEACHUS UCCIEA0BAHNSA);

* ONpeneNsaTh MOTEHUUATbHbIE 3aTPYIHEHUS IPU PEIICHUH y4eOHOM U MO3HaBaTEIbHOU 3aa4u U
HaxXOJUTh CPEACTBA ISl UX YCTPAHCHHS;

* OINKCHIBATH CBOM OMBIT, OPOPMIISiS €0 JJIs MepeJauu JPYTUM JIFOJIIM B BUJIE TEXHOJIOTUU PELICHUS
IIPAKTUYECKUX 3a7a4 ONPEAEIEHHOIO KJIacca;

* IUJIAaHUPOBATh U KOPPEKTHPOBATH CBOIO MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JICUCTBHUS C TUIAHUPYEMBIMH pe3yIbTaTaMU, OCYIIECTBISATH KOHTPOJIb
CBOCH JESTeIbHOCTU B MPOIlecce JOCTHKEHUSIPE3YIbTaTa, OMPeesTh CIOCOObI IEHCTBUI B paMKax
MPEAJIOKEHHBIX YCIOBUM W TpeOOBaHUI, KOPPEKTHUPOBATH CBOM JCHCTBUS B COOTBETCTBUH C
n3MeHsonencs cutyamuei. O0yJaronuics CMOXKET:

* ONPENENATh COBMECTHO C IMEJArOroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YyJbTATOB U
KPUTEPHUU OLICHKU CBOEH YUeOHOU NesATeIbHOCTH;

* CHCTEMaTHU3UpoBaTh (B TOM 4YHCIE BBIOMpPATh MPUOPUTETHHIE) KPUTEPUHU IIAHUPYEMBIX
pEe3yIbTAaTOB U OLIEHKU CBOEH IEATEIIbHOCTH;

* OTOMpaTh MHCTPYMEHTHI AJI OLEHUBAHUS CBOCH AESITENbHOCTU, OCYUIECTBIATH CaAMOKOHTPOJb
CBOEH EATENBHOCTH B paMKax MPEJI0KEHHBIX YCIOBUN U TPEOOBAHUI;



* OLIEHHMBATh CBOK JIESATEIBHOCTb, APryMEHTHUPYS NPUYHMHBI JOCTHKEHUS WM OTCYTCTBHS
IJIAHUPYEMOTO PE3YJIbTaTa;

* HAXOAWTh JIOCTATOYHBIE CPEJCTBA MAJS BBIMOJHEHHS] Y4YEOHBIX NEHCTBUII B M3MEHSIOIIEHCS
CUTYaIlMU W/WIK IPU OTCYTCTBHUH IJIAHUPYEMOTO Pe3yIbTaTa;

* paboTasi 10 CBOEMY IlIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JIE€ATEIbHOCTh HA OCHOBE aHAIM3a
M3MEHEHUI CUTYalUH [ OJYUYEHUs 3aIUIAaHUPOBAHHBIX XapaKTEPUCTUK IPOAYKTa/pe3ysbTara;

* YCTaHABJIMBATh CBS3b MEXKIY IOJIYYCHHBIMH XapaKTEPUCTUKAMU MPOAYKTa U XapaKTEPUCTUKaAMU
nporecca IeATeIbHOCTH U 10 3aBEPIICHUU JEATEIBHOCTH MPEUIaraTb N3MEHEHUE XapaKTEPUCTHK
IIpOLECCa IS OJIYYEHHUS YIYUIIECHHBIX XapaKTEPUCTUK IPOTYKTa;

* CBEPSATH CBOU JACHCTBHUS C LIENbIO U MPU HEOOXOAUMOCTH UCIIPABIISITh OIIMOKH CAMOCTOSTEIHHO.

4. YMeHue OlleHUBATh MPaBUIHLHOCTD BBIMIOJIHEHHs Y4eOHOI 3a1aun, COOCTBEHHBIEBO3MOXKHOCTH €€
petenus. OOy4aromuiics CMOXET:

* OIpenesaTh KPUTEPUH NPABUIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS yueOHON3a1auH;

*  aHAJM3UpPOBaThb U OOOCHOBBIBATH NPHUMEHEHUE COOTBETCTBYIOLLEIO HHCTPYMEHTApHs IS
BBITIOJTHEHUS Y4eOHOM 3a/1auu;

* CBOOOJIHO T0JIb30BAaThCS BEIPAOOTAHHBIMHU KPUTEPHUSIMHU OLIEHKA U CAMOOLEHKH, UCXO/S U3 LEIH U
HMMEIOIINXCS CPENICTB, pa3inyas pe3yJbTaT U CIOCOObI JEHCTBUM;

* OLIEHUBATh NPOAYKT CBOEH AESATEIbHOCTU IO 33aJaHHBIM W/WUJIM CAMOCTOSITENILHO ONpeAeIEHHBIM
KPUTEPHUSAM B COOTBETCTBUU C LIEJIBIO IEATEIBHOCTH;

* 000CHOBBIBaTh JOCTUKUMOCTD LI€TTU BHIOPAHHBIM CLIOCOOOM Ha OCHOBE OLICHKH CBOUX BHYTPEHHUX
PECYPCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

* (bUKCUPOBATH U AHATIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YyJIbTaTOB.

5. BrageHue ocHOBaMH CaMOKOHTPOJISI, CAMOOLEHKH, MPUHATHS PEUIEHUH U OCYLIECTBICHHS
OCO3HAHHOT'O BbIOOpA B y4eOHOU U MO3HABATEIBHOMN AesATeIbHOCTH. OOYyJarOUIUACs CMOXKET:

* Ha0NIOAATh W aHAJIM3UPOBATh COOCTBEHHYIO YYEOHYIO W TO3HABATENIbHYIO JIE€ATEIbHOCTH U
JESITeNIbHOCTh IPYruX 00ydaromuXcs B MPOIIECCE B3aMMOIIPOBEPKH;

* COOTHOCUTh pealbHble WU IJIAHUPYEMbIE pe3yJbTaThl HWHAUBHUIYabHON 00pa3oBaTeNIbHOM
NEATENBHOCTH U JEJIaTh BBIBOJBL;

* IPUHUMATH PEIICHHE B y4€OHON CUTYallMM U HECTU 32 HETO OTBETCTBEHHOCTD;

* CAMOCTOSITENBHO ONPEEIATh MPUYUHBI CBOETO yCIeXa WK HEyCleXa U HAXOAUThCIIOCOOBI BEIXOA
U3 CUTyalluu HEYCIIEXa;

* PETPOCIIEKTUBHO OIPEAEIATh, KAaKUe JEHCTBUS 110 PEHICHUIO yueOHOM 3a/1aui WINIIapaMeTphl 3TUX
JACHCTBUI MPUBEIH K MOTYYSHHIO UMEIOIIET0Cs MPOIyKTa Y4eOHOM 1eATeIbHOCTH;

* IEMOHCTPUPOBATh MPUEMBI PETYJISIUU NCUX0(PU3NOIOTMUECKUX/IMOLMOHAIBHBIX COCTOSTHUM 17151
noctiwkeHuss dp@exra ycrnokoeHus (yCTpaHEHUS SMOIMOHAIBHOM HampsuKEHHOCTH), 3(dekTa
BOCCTAHOBJIEHUS (OC/Ia0JeHUsI MNPOSBIECHUN yTOMIIeHHs), 3¢ (deKTa aKTUBU3ALMK (TIOBBILLICHUS
CcUXx0(U3N0IOTUYECKOMPEAKTUBHOCTH ).

ITo3HnaBaTteabHbIe YY ]|

OOyuaromuiics OJTy4YUT BO3MOKHOCTD /711 POPMUPOBAHUS CIEAYIOMUX MO3HaBaTeNbHBIX YY1, 1.
YMeHue  ompenensarb  HOHATHA,  CO3/4aBaTb  OOOOIIEHUS,  YCTaHABIMBATH  AHAJIOTHH,
KJIaCCU(PUIMPOBATh, CAMOCTOSTEIBHO BBIOMpPATh OCHOBAHUS W KPUTEpUU Ul KilacCU(UKALNH,
YCTAHABIMBATh I[PUYMHHO-CIEACTBEHHBIE  CBA3H, CTPOUTH  JIOTHYECKOE  pacCyXkICHHE,



YMO3aKIIIOUeHHE (MHIYKTUBHOE, JEIYKTUBHOE, MO AHAJIOTHH) W JIeJaTh BBIBOABL. OO0ydaromuiics
CMOXET:
* MOAOHMPATH CJIOBA, COMOTYMHEHHBIC KITFOUEBOMY CJIOBY, OIIPEACIISIONINE €TO MPU3HAKU U CBOWCTBA,

* BBICTPaMBaTh JIOTHYECKYIO IIETIOYKY, COCTOAIIYI0 M3 KIIOYEBOTO CJIOBA MCOMOMIYMHEHHBIX
€My CJIOB;

* BBIIETATH OOLIMH MpPU3HAK JBYX WJIM HECKOJIBKUX NPEIMETOB WM SIBICHUN HOOBSCHATH UX
CXOJICTBO;

* 00BEAMHATH MPEIMETHl U SIBICHHUS B TPYMIMBI 1O ONpPEACIEHHBIM MpHU3HAKaM,CPaBHUBATH,
kiaccuumpoBath 1 00001MaTh (PAKTHI U SIBIICHUS,

* BBIJICTISITH SIBJIEHUE U3 OOILEro psifia IPYTuX sIBJICHUM;

* ONpPENENITh OOCTOSTENbCTBA, KOTOPBHIE MPEAIIECTBOBAIM BO3HUKHOBEHUIO CBS3H MEXKIY
SBJICHUSIMU, U3 3THX OOCTOSITENILCTB BBIACIATH ONPEEISIONIUE, CTIOCOOHBIEOBITh MPUYNHON JAHHOTO
SIBJICHUS, BBISABIIATH IPUYUHBI U CIICJCTBUS SIBICHUM;

* CTPOUTH PAaCCYXJI€HUE OT OOLIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM U OT YaCTHBIX SIBJICHUM
K 0OILIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PAacCyXJICHHE Ha OCHOBE CPAaBHEHUs MPEAMETOB U SIBICHUM, BBIACISAS MPUITOM OOIIHe
MPU3HAKY;

* U3J1araTh MOJY4YEHHYIO HH(OPMALIMIO, UHTEPIIPETUPYSI €€ B KOHTEKCTE peliaeMon3a1auy;

* CaMOCTOSITENBHO YKa3blBaThb Ha HWH(OpPMALUIO, HYXIAIOUIYIOCS B IPOBEPKE, MpeasiaraTb W
MPUMEHSATH CIIOCOO MPOBEPKH TOCTOBEPHOCTH MH(GOPMALIHH;

* BepOaan30BaTh YMOIIMOHAILHOE BIIEYATIIEHUE, OKa3aHHOE HA HETO HCTOYHUKOM;

* OOBSCHATH SIBJICHHSI, IPOIECCHI, CBSA3M W OTHOIICHUS, BBIABISIEMBIC B XOJI€ TIO3HABATEILHOU U
MCCJIEI0BATENbCKON AESTENBHOCTHU (MPUBOJUTH OOBSICHEHUE C U3MEHEHUEM (OPMbI IPEICTABICHUS;
OOBSACHSTH, IETATU3UPYSI WK 0000111as1; OOBACHSTH C 3aJIaHHON TOUYKH 3PEHUS);

* BBIIBJIATH M Ha3bIBaTh INPUYMHBI COOBITHSA, SBJICHUS, B TOM YHCJIE BO3MOKHbIe/HanOoiee
BEPOSTHbIE IPUYNHBI, BO3MOKHBIE [TOCIIEACTBUS 33 JaHHON MPUYHHBI, CAMOCTOSITENIbHO OCYIIECTBIISSA
NPUYMHHO-CJIEICTBEHHBIN aHaIN3;

 JIeNaTh BBHIBOJ HA OCHOBE KPUTUYECKOTO aHAJIM3a PA3HBIX TOYEK 3PEHHUS, MOATBEPKAATh BHIBOJ
COOCTBEHHOM apryMEeHTaIUe! WM CaMOCTOSTEIHHO TOTyYeHHBIMU JaHHBIMHU.

2 . YMeHue co3/laBaTh, MPUMEHATh U NPE0OpPa3OBbIBATh 3HAKM M CUMBOJIBI, MOJIEIMUH CXEMbI JJIS
pelieHus yueOHbIX U MO3HaBATEIbHBIX 3a1a4. O0y4aronuics CMOXET:

* 0003HaYaTh CUMBOJIOM M 3HAKOM IPEAMET U/UIIU SBIICHUE;

* ONpENeNATh JOTMYECKHE CBA3M MEXIY NpeaMeTaMH W/WU SIBICHUSAMH, 0003HAYaTh JaHHBIC
JIOTUYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

* cO3/1aBaTh a0CTPAKTHBIN WK peasibHbIN 00pa3 MpeaMeTa U/Uiv SIBJICHUS;

* CTPOUTH MOJIEJIB/CXEMY Ha OCHOBE YCIIOBHU 3a/1a4d U/WUJTU CIIoco0a €€ perieHus;

* co3daBaTh BepOasibHble, BEUIECTBEHHbIE W HWH(GOPMAIMOHHBIE MOJEINU C BbIJCICHUEM
CYLIECTBEHHBIX XapaKTEpPUCTUK OOBEKTa [UIsl OMpelneieHust crnocoda pelleHds 3aladd B
COOTBETCTBUM C CUTYAIUEN;

* MpeoOpa3oBBIBATh MOJEIU C IIEJBI0 BBIABICHUS OOIIMX 3aKOHOB, OMNPEICISIONINX TaHHYIO
MPEAMETHYIO 001aCTh;
* MEPEeBOAMWTH CIIOKHYIO IO COCTaBy (MHOTOACIEKTHYH) WH(pOpPMAIHUI0 U3 TpaduvecKoro HiIH



(bopMann30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHUS BTEKCTOBOE U HA00OPOT;

* CTPOUThH CXEMY, AJIITOPUTM JECWUCTBUS, UCHPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIM paHee
QJITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHusA 00 00bEKTe, K KOTOPOMY MPUMEHSIETCS aITOPUTM;

* CTPOUTH TOKA3ATEIBCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

* aHaJIM3UPOBATH/peIIEKCHPOBATh OMBIT pPa3pabOTKM U peanu3aluu y4yeOHOro TMPOEKTa,
UCCIIEZIOBaHUS (TEOPETUYECKOTO, AMIUPUUYECKOT0) HA OCHOBE NPEUIOKEHHOM MpOOIeMHON
CUTyalluy, [IOCTaBJICHHOM 1IeJIM W/WIN 3a/JaHHBIX KPUTEPUEB OLIEHKH MTPOIYKTa/pe3yibTara.

3 CwmbicioBoe ureHue. O0yyaronuiicss CMOXKET:

* HaXOJUTh B TEKCTE TpeOyemMyro MH(pOpMalnio (B COOTBETCTBUU C LEISIMH CBOEHIESTEIBHOCTH);
* OPHUEHTHPOBATHCS B COJAEPKAHUM TEKCTA, TIOHUMATh LIEJOCTHBIA CMBICI TEKCTA,
CTPYKTYPUPOBATH TEKCT;

* YyCTaHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHM, SIBICHUH, TPOLIECCOB;

* PE3IOMHUPOBATH TJIABHYIO UJEI0 TEKCTA;

* KPUTUYECKH OLIEHUBATh COJiepKaHue U (hopMy TEKCTa.

4. ®opMHpOBaHHE M PA3BUTHE HKOJIOTMYECKOTO MBIIUICHHUS, YMEHUE MPUMEHATh €ro B
MIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW, COLIMAIIBHON MPAKTUKE U MPO(PECCHOHATBHON OpUEHTALUH.
OO0yuaronuicst CMOXKET:

* OIIPENEIATh CBOE OTHOLICHUE K IIPUPOJAHOU CpeLE;

* aHAJIM3UPOBATh BIMSIHUE IKOJIOTMUECKUX (PAKTOPOB Ha cpeny OOUTaHUS KUBBIX OPraHU3MOB;

* IPOBOJANTH IPUUNHHBIA U BEPOATHOCTHBIN aHAJIN3 SKOJOTUYECKUX CUTYAIIHI;

* IPOTrHO3UPOBATh U3MEHEHHSI CUTYallUH MPU CMEHE JIEUCTBUS OJIHOTO (paKTopa HaJeCcTBUE
npyroro (akropa;

* PacpOCTPaHATh SKOJOTMYECKHUE 3HAHUS U y4aCTBOBATh B PAKTUYECKUX JEJIax IMO3AINTE
OKPYKarOIIEU CPEIBI;

* BBIpaXKaTh CBOE OTHOIICHUE K IMPUPOJAE YEPE3 PUCYHKH, COUMHEHUS, MOJEIIU,IIPOCKTHBIC
paboTHI.

5. Pa3BuTue MOTMBALUU K OBJAJCHHUIO KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUSACIOBAPEN U IPYTrUX
MTOMCKOBBIX cucTeM. OOyUJaroIuics CMOXKET:

* OIpEaENSITh HEOOXOUMBIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3alPOCHI;

* OCYLIECTBJISITh B3aUMOJEHCTBHUE C DIEKTPOHHBIMU ITOMCKOBBIMU CUCTEMAMMU, CIIOBAPSMH;

* (opmHpoBaTP MHOXXECTBEHHYIO BBIOOPKY K3 MOMCKOBBIX HCTOYHUKOB ISl OOBEKTHBHU3AINU
pE3yNbTaTOB MOUCKA;

* COOTHOCUTH MOJYYEHHBIE PE3YJIbTAThl IOHCKA CO CBOEH JIESITENbHOCTHIO.
KommynukatuBHubie Y'Y ]|

1. VYmeHue opraHum3oBbIBATh yU€OHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C yUUTEIEM
U CBEPCTHHUKAMH; pabOTaTh MHAMBHUIYAJIbHO U B TPYyMIE:HAXOAUTh OOIIee pelIeHHe U pa3peliaTh
KOH(QJIMKTHI Ha OCHOBE COTJIaCOBaHMSA TMO3MLMKA W yu€Ta UHTEepecoB; (GOpPMYIHUPOBATH,
apryMEHTUPOBATh M OTCTAauBaTh CBOE MHEeHHE. O0yUaIOIUIACS CMOKET:

* OIIPEAEIIATh BO3MOKHBIE POJIM B COBMECTHOM AESTENBHOCTH;

* UTpaTh ONPEACIEHHYIO POJIb B COBMECTHOM IEATEIIBHOCTH;

* IPUHUMATh MO3ULUI0 COOECeAHNKA, IOHUMAs TO3ULMIO IPYroro, pa3ianyarh B €ropedr: MHEHUE
(TOUKy 3peHus), T0Ka3aTeIbCTBO (apryMEHTHI), (aKThl; TUIOTE3bl, AKCHOMBI, TEOPHH;



* OTIPEICIISITh CBOM JICHCTBUS M ICHCTBUS AapTHEPA, KOTOPBIE CITOCOOCTBOBAIIN MITUIIPEISTCTBOBAIIH
IPOYKTUBHON KOMMYHUKAIIHH;

* CTPOUTH NO3UTHBHBIC OTHOIICHHUS B ITPOIIECCe YICOHOH M IMO3HABATEIHLHOU JCATCIILHOCTH;

* KOPPEKTHO M apT'yMEHTUPOBAHHO OTCTAMBAaTh CBOIO TOUYKY 3PCHHUS, B INCKYCCUH YMETh BBIJIBUTATh
KOHTPapryMEHTBI, Iepepa3upoBaTh CBOIO MBICIH (BJIaJCHHEC MEXaHH3MOM 3KBHBAJICHTHBIX 3aMCH);
* KpUTUYECKH OTHOCUTBHCSA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPHU3HABATHOIIMOOYHOCTD
CBOCTO MHEHUS (€CJTM OHO TAKOBO) U KOPPEKTUPOBAThH €T0;

* Ipe/IJIaraTh aIbTCPHATHBHOE PEIICHUE B KOH(MIUKTHOW CUTYAIIHH;

* BBIJICJIATH OOIIYIO TOUKY 3PCHHSI B TUCKYCCHH,

* JIOTOBapHBATHCS O MIPABHIIAX U BOIIPOCAX JUISI 0OCYKICHUS B COOTBETCTBUH C TIOCTABJICHHOM Iepe/T
IPYIIION 3aJa4ei;

* OpPraHM30BBIBaTh yYeOHOE B3aMMOJCHCTBHE B Tpymre (OMpeaeasaTh OOIIUE ILENH, PacIpeaeIsaTh
POJIH, TIOTOBAPHUBATHCS IPYT C APYTOM H T. 11.);

* yCTpaHAT, B paMKax  Juajora  pa3pblBBI B KOMMYHHKAIIMH,  OOYCIIOBJICHHBIC
HETTOHMMAaHHUEM/HEIPUSTHEM CO CTOPOHBI cOOECeTHIKA 3a1aur, (POPMBI HITH COJICPKaHUs JTHAJIOTa.
2. YMeHHE 0CO3HAHHO MCIOJIb30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBUU C 3a/auei KOMMYHHUKAIIUU
JUTS BBIPQKEHHUSI CBOMX YYBCTB, MBICICH M TOTPEOHOCTEH IS TUIAHUPOBAHUS M PETYISIIIAA CBOCH
JESATCIEHOCTH, BIIAJICHUE YCTHOW W MUCHMEHHOW PEUYbl0, MOHOJOTHYECKONW KOHTEKCTHOW PEYBIO.
OO0y4JaronuHiCsICMOXKET:

* OTIPEICINIATH 33]]a4y KOMMYHHUKAIIMHA U B COOTBETCTBHH C HEH OTOMPATh PeUEBbIC CPECTBA;

* oTOUpaATh U UCIIOIH30BATh PEUYEBBIC CPEJCTBA B MPOIIECCE KOMMYHHUKAIIUU CIPYTUMHU JIFOJbMHU
(nuarnor B mape, B MaJIOW TpymIe u T. 11.);

* TMpENCTaBIsATH B YCTHOW WJIM THUCBMEHHON (GopMme pa3BEPHYTHINM TJIAHCOOCTBEHHOM
NEeATEIIbHOCTH;

* COOJIOJIaTh HOPMBI MyOJUYHOM pEYH, PErJIaMEHT B MOHOJIOT€ M JUCKYCCHH BCOOTBETCTBHUU C
KOMMYHUKATUBHOM 3a]1a4€H;

* BBICKA3bIBaTh 1 0OOCHOBBIBAThH MHEHHE (CYXKJICHHUE) U 3aMpalliuBaTh MHECHUETIAPTHEPA B paMKax
Manora;

* MPUHUMATh PEIICHUE B XOJI€ IUAJIOra U COTJIaCOBBIBATh €0 C COOECETHUKOM;

* CcoO3/laBaTh MHCHMEHHBIC KIUIIMPOBAHHBIE M OPUTHMHAIBHBIE TEKCThl C HCIOJIb30BaHUEM
HEOOXOJMMBIX PEUEBBIX CPEJICTB;

* HCIIOJB30BaTh BEpOAIbHBIE CPEACTBA (CPECTBA JIOTUUECKOM CBSI3U) JIJISl BBIICJICHHUS CMBICTIOBBIX
0JIOKOB CBOET'O BBICTYIICHHUS;

* HCIOJIb30BaTh HeBepOadbHbIE CpPEACTBA WM HAlVSIAHBIE MaTepHayibl, MOATOTOBJIEHHbIE/
O0TOOpaHHbIE TI0/I PYKOBOJICTBOM YUUTEJIS;

e Jle7IaTh OLICHOYHBIA BBIBOJ O JIOCTMXKEHHHM LEIM KOMMYHUKAIIMU HETIOCPEACTBEHHO IOCIE
3aBEPIICHUS KOMMYHUKATUBHOTO KOHTAKTa M 00OCHOBBIBATH €TO.

3. ®opmupoBaHHE W PA3BUTHE KOMIIETEHTHOCTH B 00JIACTU WMCMOJIL30BaHMS WH(OOPMAIIMOHHO -
KOMMYHUKAIIMOHHBIX TexHojorui (nanee — MKT).O0yyaromuiics CMOXeT:

* IICJICHANPABIEHHO MCKaTh M HCIOJb30BaTh HH(GOPMAIIMOHHBIE PECYpPChl, HEOOXOAUMBIC IS
penieHus yueOHbIX U IPAKTUYECKUX 3a1a4, ¢ momoibto cpeactBUKT;

* BBIOMpaTh, CTPOUTH U UCTIOIH30BATH aJIEKBATHYIO MH(DOPMALIMOHHYIO MOJIENb JUIsIIepeaayd CBOUX



MBICJIEHl CpEACTBAMH €CTECTBEHHBIX M (DOPMAJBHBIX S3BIKOB B COOTBETCTBHHM C YCJIOBUSMHU
KOMMYHUKALIWH;

* BBLAENATh MH()OPMAILMOHHBIA aCHEKT 3aJa4yd, ONEPUPOBATh IJAaHHBIMH,UCIIOJIB30BATH MOJIENb
pelIeHns 3a1a4u;

* UCTOJB30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTWMM  (BKJIOYas  BbIOOp  aJIeKBAaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX  MPOTrpaMMHO-aNMapaTHbIX  CPEACTB M CEPBHCOB) Uil  pEUIeHUs
UH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX YYEOHBIX 3a7a4, B TOM YUCJIE: BHIYUCIICHUE, HAITMCAHUE
UCceM, COUMHEHUM, TOKIa/10B, pedepaToB, CO3/IaHUE MPE3CHTALUN U Ip.;

* UCIIOJIb30BaTh HH(GOPMALIMIO C YIETOM ITHUECKUX U ITPABOBBIX HOPM;

* co37aBaTh MH(OPMAIIMOHHBIE PECYPChl Pa3HOrO TUMA M IS Pa3HbIX ayAUTOPU, COOIIOIAThH
MH(GOPMALIMOHHYIO TUTHEHY U MpaBuia HH)OPMAIIMOHHOW0E30MacCHOCTH.

IIpeaMeTHbIe pe3yabTaThl

OOyuaromuiics MOJIy4UuT BO3MOKHOCTb JUIs (GOPMHUPOBAHUS CIAEAYIOLUIUX IPEIMETHBIX PE3yJIbTaTOB:
* 3HaHUS O NIPHUPOJE BAXKHEUIINX (PU3UUECKUX SBICHHUM OKPYKAlOLIEro MUpa U IOHUMAHKUE CMbICTIa
(U3MUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUEHHBIX SABJICHHIA;

* YMEHHs II0Jb30BaThCd METOJAaMU HAyYHOI'O MCCIENOBAaHUS SIBICHWM INPUPOIBI, IPOBOIUTH
HaOJIIO/IEHUS], TUIAaHUPOBATh U BBINOJHATH SKCIEPUMEHTHI, 00padaThiBaTh pe3yabTaTbl U3MEPEHHUI,
IPEJICTaBIATh PE3yIbTaThl U3MEPEHUI ¢ MOMOIIBIO TaOIuI, rpapuKkoB U (HopMyI, 0OHAPYKUBATH
3aBHCHUMOCTH MEXIY (U3MUECKUMU BEIMUMHAMHU, OOBSICHATH MOJyUYEHHBIE PE3yJbTaThl U JI€NaTh
BBIBO/IbI, OLICHUBATh IPAHULIbI IOTPEIIHOCTEN PE3YIBTATOB U3MEPEHNN;

* YMEHHS IPUMEHSATh TEOPETUYECKHE 3HAHUS MO0 (PU3HKE HA IPAKTUKE, peraTh (PU3NUECKUE 3a/1a4u
Ha TPUMEHEHUE MOJyUYECHHbBIX 3HAHUN;

* YMEHUS M HaBbIKUM TNPUMEHSTH IOJIyY€HHbIE 3HaHUS JJIs1 OOBSCHEHUS NPUHIUIOB JEHCTBUS
BOXHEUIINX TEXHUYECKUX YCTPOMCTB, PELICHUS MPAKTHUUYECKUX 3a4a4 ITOBCEAHEBHOM JKU3HH,
oOecnieueHrs O€30MaCHOCTH CBOEHM KHU3HHU, PaIlMOHAJIBHOIO MPHUPOIONOIB30BAaHUS M OXpaHbl
OKPYKarOIIEU CPEIBI;

* (hopmupoBaHue yOexJAeHUS B 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTU SIBICHHI MPUPOJIbI, B
OOBEKTUBHOCTH HAyYHOTO 3HAaHMS, B BBICOKOM IEHHOCTH HAyKd B Pa3BUTUU MaTEpUAIbHOU WU
IyXOBHOW KYyJIBTYPBI JIFOAEH;

* pa3BUTHE TEOPETUUYECKOTO MBIIIICHUS HA OCHOBE (JOPMUPOBAHUS YMEHUN YCTaHABINBATh (DAKTHI,
paznuyaTh NPUYMHBI U CIEICTBHS, CTPOMTh MOJEIW W BBIABUIaTh THUIIOTE3bI, OTHICKMBATh M
(bopMyIMpoBaTh 10Ka3aTENbCTBABBLABUHYTHIX TUIIOTE3, BEIBOJUTH U3 IKCIEPUMEHTAIbHBIX (PaKTOB
UTEOPETUYECKHUX MoJIeel (pu3niecKke 3aKOHbI;

* KOMMYHUKATHUBHBIE YMEHHUS: JOKJIAJbIBATh O PE3YyJbTAaTaX CBOETO MCCIENIOBAHUS, Y4aCTBOBATh B
JIUCKYCCUHM, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, HCMOJIb30BATh CIPABOYHYIO JIUTEPATYPY U
JIpyrue UCTOYHUKU WH(MOpMaIuu.

Il. Conepxanne yue0HOro npeamera

(mpakTH4Yeckasi 4YacTb Y4eOHOr0 COAep:KaHUHA MNpeAMeTa YCWIeHa MAaTepHaJbHO-
TeXHH4eckol ©Oa3oii umenrpa «Touka pocra», HCNOJAL3YeMOro /I  peaju3aluu
o0pa3oBaTeJIbHBIX MPOrPaMM B paMKax npenogaBanus GuU3nkm)



Du3uka u pusnvyecKkue MeToabl U3y4YeHUS NPUPOAbI
®dusuka — Hayka o npupone. HaGmronenue u omnmcanue (usnueckux siBaeHUil. Pusmyeckue
npubopel. PuU3nYecKue BEIMYMHBI U UX U3MepeHue. [lorpemnoctu usmepeHui.
MexnayHaponHas cucrema ennHAL. Hayunsiii Meton no3Hanus. @U3NYeCKuil SKCIIEPUMEHT U
¢uznueckas teopusi. Hayka u texHuka.
[leMoHcTpanum (¢ ucnojb30BaHueM odopyaoBanus «Touka pocra») HaGmonenue

buznyecKkux SIBICHUN: CBOOOAHOTO TAJCHHUS TeJd, KojeOaHUIMasTHHKA,
MIPUTSHKEHUE CTAJBHOTO I1apa MAarHUTOM, CBEYEHUE HUTH JJIEKTPUYECKOM JIAMIIBI.
Ou3n4ecKUenpudOpsI.
JlaboparopHpie pa0doThbl M _ONBITBI (C HCHOJb30BaHHeM oOopyaoBaHusi «Touka pocray)
OmnpeneneHre UEHbI IEJIEHUS KAl K3MEPUTENBHOr0 nprudopa. 3MepeHre JI1HBbI.
N3mepenune o6beMa )KUIKOCTH U TBEPAOTo Teina. Mizmepenue Temneparypsl.
Mexanuyeckue siBJICHUA
KunemaTtuka /Ilunamuka
3aKOHBI COXpaHEHUS! UMITYJIbCa U MEXaHMUECKON FHeprur MexaHnueckue KoaeOaHusl U BOJIHbBI
Mexanundeckoe nBHxeHHE. OTHOCUTENBHOCTh ABMKeHUsA. Cucrema orcuera. Tpaekropus. IlyTs.
[IpssMonnHEiHOE paBHOMEpHOE ABMkKEHUE. CKOPOCTEPAaBHOMEPHOIO NPSIMOJIMHEWHOTO JIBHKECHHSL.
Metoabl U3MEPEHUS PACCTOSHUS, BDEMEHU U CKOPOCTH.
HepaBromepHoe nBmxeHHEe. MTIHOBEHHas CKOPOCTb. YCKOpeHue. PaBHOYCKOpEHHOE IBHKECHHE.
CBoOoaHoe nagenue tei. ['paduku 3aBUCUMOCTH MyTH U CKOPOCTU OT BPEMEHH.
PaBHOMepHOE ABMKEHHUE MO OKPYKHOCTH. [leproa u yactora oOpanieHus. SIBieHre UHEPIUH.
IlepBsiii 3akoH HproToHa. Macca Tena. [InotHocTh BemecTBa.MeTo bl U3BMEPEHUS MACChl U
IJIOTHOCTH.
B3aumoneiictBue ten. Cuina. [IpaBuno cnoxenus cui.Cuna
yIpyroctu. Metoasl U3BMEpEeHUs CUJIBL.

Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.

Cuna TsbkecTH. 3aKOH BCEMHUPHOIO TAroTeHus. VICKyCCTBEHHBbIE CHYTHHKHA 3eMiu. Bec Ttena.
HesecomocTs. I'eonieHTprUecKas U reJIuoleHTpuYeckast cucteMbl Mupa. Cuia TpeHusl.

MomMmeHT cuitbl. Y CIIOBUSI paBHOBeCHS pblyara. LIeHTp TskecT Tena. Y CIIOBUSPaBHOBECUS TEIL.
Nmnynbe. 3akOH coXpaHEHUs UMITYJibca. PeakTHBHOE ABUKEHUE.

Pab6ora. MomtHocts. Kunetuueckas aHeprusi. [loTeHimansHas sHEprusi B3aMMOICHCTBYIONIUX TeJ.
3aKkoH COXpaHeHHs MexaHuueckod sHepruu. lIpocteie mexanusmbl. KoadduimeHT mone3noro
nercTBusl. MeToapl u3MepeHus SHEPTrun, paboThl U MOIIIHOCTH.

HaBnenne. Atmocdepnoe paBiaeHue. Meroasl u3MepeHHs JgaBieHus. 3akoH [lackans.
I'mapaBanyeckue MalivHbl. 3aKOH ApxuMena. Y clIoBUE IIaBaHUs Tell.

Mexannueckue konebanus. Ilepuon, uvacrora u ammudtyga kosieOanuii. Ilepuon koneOaHuit
MAaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB.

Mexannueckre BOJIHBL. [[TMHa BOJHBI. 3BYK.

[JlemoncTpanuu (¢ uHcmoJb3oBanueM ob6opyaoBanusi «Touka pocra») PaBHOMepHOE
OPSAMOJIMHENHOE JBMKEHUE. OTHOCUTENBHOCTD IBUKEHUA. PABHOYCKOPEHHOE ABUKEHHE.
Hanpasiienue cKoOpocTH NpU pPaBHOMEPHOM JIBMDKEHUM II0 OKPYXHOCTH. SBIICHME HHEPLUH.



B3aumopeiictue Ted.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT J€(pOpMalIUU MPY>KUHBI.

Cnoxenue cui. Cuna tpenusi. Bropoii 3akon Hetotona. Tpetuii 3akon Herorona. HeBecoMocTb.
3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

N3meHenue sHepruu Tesa rnpu coBepiieHun padotsl. [IpeBparnieHus MexaHnueCKOUIHEPTUH U3
0JIHOM (OPMBI B JAPYTYIO.

3aBUCHUMOCTbH AABJIECHUS TBEPAOIrO TEJA HAa ONOPY OT JECUCTBYIOLIEH CHIIBI UILIOMIAAH OMOPHI.
OO6HapyxeHue aTMOCPEPHOTo JaBICHUS.

N3mepenne armochepHoro AaBieHus 6apoMeTpoM - aHepouoM.3akoH [Tackans.
['unpaBnuyeckuii mpecc.3aKkoH

Apxumena.

IIpocTeie Mmexanu3mbl. MexaHn4eckue

KoJieOaHus. MexaHnyeckue BOIHBI.

3BYKOBBIE KOJICOaHUSI.

VY ci10BUS pacpOCTPAHEHHUS 3BYKaA.



JlaGopaTopHble paGoThl M ONLITHI (C HCHOJb30BaHHEM odopyroBanus «Touka pocray)
N3mepeHne ckopoCcTH paBHOMEPHOTO IBUKEHUS.

N3ydeHne 3aBUCHUMOCTH NYTH OT BPEMEHH IPU PABHOMEPHOM U PaBHOYCKOPEHHOM JBHKCHUU
N3MepeHne yCKOpeHHs TPSMOJIMHENHOTO PaBHOYCKOPEHHOTOJIBH>KEHUS. I3MepeHne Macchl.
N3mepenue miotHocTu TBEpIoro tena.Mizmepenue

TLUIOTHOCTH KUJKOCTH.

N3mepeHne cuitbl IMHAMOMETPOM.

CrioxeHune Cuil, HallpaBJICHHBIX BJIOJIb OJHOU NpsAMOon. ClioKeHue cuil,

HaIIPaBJICHHBIX MO YTJIOM.

HccnenoBanne 3aBUCUMOCTH CUIIBI TSIKECTH OT MACChI TENA.

HUccnegoBanne 3aBUCMMOCTH CHJIBI  YIIPYTOCTA OT YIUIMHEHUS NpPYyXUHBL.M3Mepenue
KECTKOCTH IPYKUHBI.

UccnenoBanue cuiibl TpeHUs CKOJbKeHUs. 3Mepenne kodpduiinenTa TpeHUsACKOIbKEHHUS.
HccnenoBanue ycnoBuii paBHoBecus pbruara. Haxoxunenue

LIEHTpa TAXKECTH iockoro Tena.Beruncnenue KIT/]

HaKJIOHHOMW IUTOCKOCTH.

N3mMepeHne KNHETUYECKOM SJHEPTUHN TEIA.

N3mepenne n3MeHeHns TOTEHIMAIbHOW 3Heprun Tena. Mizmepenue

MOIIHOCTH.

N3mepenue apxumenoBou cuibl. M3yueHue ycioBun

TJIaBaHUS TEJ.

N3ydenne 3aBUCUMOCTH Tleproa KojaebaHui MasTHUKA OT JJIMHBI HUTU. MI3MepeHne yCKOpeHUst
CBOOOHOTO MaJEHUS C TIOMOIILIO MasiTHUKA.

N3ydenne 3aBUCUMOCTH TIeproa KojaebaHul rpy3a Ha Py KUHE OT Macchl rpy3a. BeimyckHUK
HAYYUTCS:

* pacro3HaBaTh MEXAaHWYECKUE SIBJICHHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUWA OCHOBHBIC
CBOWMCTBA WJM YCJIOBUS NPOTEKAHUSA JTUX SBJICHHM: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKEHUE, CBOOOHOE MaJeHHE TeJ, HEBECOMOCTh, PABHOMEPHOE JIBM)KCHHE 10
OKPYXHOCTH, HHEPIIHSI, B3AUMOJICUCTBUE TEJI, TIepeaada JAaBJICHUS TBEPAbIMU TEIIAMU, KUJIKOCTIMHU
M razamu, atMochepHOe AaBJcHUE, TUIABAaHUE TeJ, paBHOBECHE TBEPABIX TEJ, KOJeOATEIbHOE
JIBUKEHUE, PE30HAHC, BOJTHOBOE JIBUKEHHUE;

* OIHKCHIBaTh H3YYCHHbIC CBOWCTBA TEJI M MEXaHUYECKHE SIBJICHUS, MCIONb3Yyd (U3NUEcKHe
BEJIMYUHBL: MyTh, CKOPOCTb, YCKOPEHHME, Macca TeJjla, IUIOTHOCTh BEIIECTBA, CHJIA, JABJICHUE,
UMITyJIbC TeJla, KHHETHYeCKas »JHEeprus, NOTEHUHUalbHas SHEprus, MeXaHudeckas padora,
MexaHnudeckas MoiHocTs, KII/[ mpocToromexanusma, cuiia TpeHUs!, aMILIATYAA, IEPUOJT U 4aCTOTa
KoJIeOaHMi, JUTMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHUs; IPU ONMMCAHUU MTPABUIILHO TPAKTOBATh
(r3MYEeCKUil CMBICI UCIMOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS M €IMHUIIBI U3MEPEHUS, HAXOAUTh
(bopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMHU BEJIMYMHAMU;

* aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SBJIICHHUS M MPOLECCHI, UCTOIb3Ys (PU3MUECKHE
3aKOHBl M  TPUHIMIBI: 3aKOH COXpPaHEHUS OSHEPrHHM, 3aKOH BCEMHUPHOTO TITOTEHUS,



paBHoaeucTBytomas cuia, |, Il u Il 3axkons HeroToHA, 3aKOH cOXpaHeHUs: UMITYJibca, 3aK0oH ['yka,
3akoH Ilackans, 3akoH ApXHMeaa; MpU 3TOM Pa3IUyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €0
MaTEMaTUYECKOE BhIPAKEHUE;
* pa3aMy4aTh OCHOBHBIE TPU3HAKKM HW3YYEHHBIX (U3MYECKUX MoOJeNel: MarepuaibHas TOYKa,
VMHEpLUaIbHAasA CUCTEMA OTCUETA;
* pemaTh 3a7a4d, UCIOJB3Yys (pu3nyeckne 3aKOHBI (3aKOH COXpAHEHHUS DHEPTUHU,3aKOH
BCEMUPHOTO TATOTeHUs, NMpuHIMN cyneprno3uiuu cui, I, 11 u 11l 3akonsiHer0TOHA, 3aKOH
COXpaHEHUsI UMITyJibca, 3aK0oH ['yka, 3akoH [lackains, 3akoHApxumena) u GopmyJbl,
CBsA3bIBaIONME (HU3HMUECKUE BEIUYUHBI (ITyTh, CKOPOCTh,YyCKOPEHUE, Macca Tena, MIOTHOCTh
BEIIIECTBA, CHJIA, JABJICHUE, WMITYJIbC Tela,KHHETUUYECKAs DHEPTHUA, MOTCHITNATbHAS
DHEPTUs, MEXaHUYeCKas paboTta,Mexanndeckas MomrHocTh, KII/[ mpocToro mexanusma,
CUJIa TPEHUS CKOJIbKEHUS,aMIUIATY/ 1A, nmepuon M JacToTa KOJIcOaHWM, TITMHA
BOJTHBI U CKOpPOCTheEpacHpoCTpaHEHHs): Ha OCHOBE aHANIHM3a yCIOBUS 3aJa4M BBIICISATH
(bu3MYEeCKUEBEINYUHBI U (POPMYJIIBI, HEOOXOUMBIE JIJIsl €€ PelleHUs, U TPOBOJUTH PACUETHI.
Buvinyckruk nonyuum 603M0MCHOCMb HAYUUMbBCAL:
* UCNOIL308AMb 3HAHUA O MEXAHUYECKUX SBNeHUSX 6 NOBCEOHEGHOU JHCU3HU O/ 0OecneyeHus
beszonacHocmu npu oopawjeHuu ¢ npuboOpamMu U MexHU4eCKUMU YCmpoucmeamu, 0is COXPaHeHUs
300p08bsl U COONIOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOEHUsL 8 OKpYcaroujell cpeoe;
* NpUBOOUMb NPUMEPbLL NPAKMUYECKO20 UCNOIb308AHUSL (DU3UYECKUX 3HAHUL O MEeXAHUYeCcKux
ABNEHUAX U QU3UYECKUX 3AKOHAX, UCNONb308AHUSL B0300HOBAAEMbIX UCMOYHUKOE JIHEP2UU,
IKOJI02UHECKUX NOCTIeOCMBUL UCCTEe008AHUSL KOCMUYECKO20 NPOCMPAHCMEA;
* pazuams 2paHuybl NPUMEHUMOCMU @QU3UUECKUX 3aKOHO8, NOHUMAMb 6CeoOuull Xapakmep
QyHOaMeHMAaNbHbIX 3AKOHO8 (3aKOH COXPAHEeHUsl MEeXAHUYeCKOU JHepeUul, 3aKOH COXPAHEHUs]
UMNYIbCA, 3aKOH 8CEMUPHO20 MA2OMEHUS) U O2PAHUYEHHOCb UCHOIb308AHUS YACMHBIX 3AKOHO8
(3axon I'yka, 3axon Apxumeoa u op.);
* Npuémam NoucKka u QoOpmyaupoeKu OOKA3AMENbCME BbIOSUHYMbBIX 2UNOME3 U Meopemu4ecKux
86160008 HA OCHOBE IMNUPUYECKU YCIMAHOBNEHHbIX (DAKMO8;

* HAX00UMb A0eK8AMHYIO NPEOIOANCEHHOU 3a0ade U3ULECKYI0 MOOelb, pa3peuamsbnpooiemy Ha
OCHOBE UMEIOWUXCS 3HAHUL NO MeXaHuke ¢ UCHOIb308AHUEM MAMEMaAmuyecKko2o annapamad,
OYeHUBAMb PeaIbHOCTb NOJYYEHHO20 3HAYeHUADUIUUECKOU 8eTUUUHDL.

MouiekyisipHast GpU3MKa ¥ TEPMOAUHAMMKA

Ctpoenue u cBoiCTBa BellecTB TemnIoBbIe SABICHUS

Crtpoenue BemecTBa. TernaoBoe ABUKEHUE aTOMOB U MOJIeKyJl. bpoyHoBckoe nuxkenue. uddysus.
B3aumoneiicTBue uvacTui BemiecTBa. Mojenu CTpOEHHUS Ta30B, KUIKOCTEH W TBEPIbIX Tel H
00BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE DTUXMO/IEIIEN.

Tennosoe nBuxenue. TemnoBoe paBHoBecue. TemnepaTtypa u ee uaMepenne. CBI3bTeMnepaTypbl Co
CpEIHEeH CKOPOCTHIO TETNIOBOTO XaOTHYECKOTO JBMKEHUS dacTHIl. BHyTpennss sneprus. Pabora u
Terionepeaaya Kak CrocoObl M3MEHEHHS BHYTPEHHEW sHepruu Tena. Buasl Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKLIUS, M3TydeHue. KonnudecTBo TemIoThl. Y IefbHAas TeMIOEMKOCTh. 3aKOH
COXpaHEHMS YHEPTUHU B TEIJIOBBIX Ipolleccax.

Ucnapenne m konaeHcauusi. Hacwimenusiii map. Bnaxuocts Bo3ayxa. Kumenue. 3aBUCMMOCTH



TeMIEpaTypbl KUIIEHUA OT JaBieHus. [1naBnenne n kpucraisanus. Y AenbHas TEMI0Ta MUIABICHUS
U mapooOpa3zoBaHus. ¥ JenbHas TeIioTa cropanus. Pacuer konnyecTsa TEMIOTHI MPU TEIIO0OOMEHE.
[Tpuniunel paboTel TETUIOBBIX ABUraTenel. [lapoBas TypOuna. J[Buraresib BHyTPEHHETO CrOpaHusl.
PeaktuBnbiii nBurarens. KIIJ] temoBoro npurarens. OOBbsSCHEHHE YCTPOMCTBA M IPHUHIMIIA
JNEUCTBUSA XOJIOAUIbHUKA.

[IpeoOpa3zoBaHusl 3HEPrMM B TEIUIOBBIX MallIMHAX. JKOJOTMYECKHE MPOOIJIEMBI HCIIOIb30BAHHUS
TEIUIOBBIX MAIIWH.

[JdemoncTpanuu (¢ ucnojib3oBanueM oOopynoBanusi «Touka pocra») CxKHUMaeMOCTh Ta3oB.
Hubdy3us B razax u SKUAKOCTAX. Mojenb XaoTHYECKOro JBIKEHUS MOJeKyld. Mojens
OpOYHOBCKOTO JBUKCHHUSI.

Coxpanenne oObeMa >KHUAKOCTH TMpu wu3MeHeHHH (opmbl cocyna. CrieruieHne CBUHIIOBBIX
UAIMHIAPOB. [[puHINN nelcTBUS TEPMOMETPA.

W3meHeHne BHYTPEHHEW OJHEPruu Tejla MpPH COBEPIICHHH pPabOThl W MpU TEIUIONEepeaaye.
TernonpoBOIHOCTE pa3IMUHBIX MaTepuaoB. KOHBEKIMSA B JKMIKOCTAX M raszax. Teronepenadya
IIyTEM U3Iy4YECHUS.

CpaBHEHHE yACIBHBIX TEIUNIOEMKOCTEN PA3IMYHBIX BEIIECTB. SBiIeHue ucnapenus. Knmenue Boasl.
[TocTosiHCTBO TemIIepaTypbl KUTIEHUS )KUAKOCTHU. SIBICHUS IJIABJIICHUS U KPUCTAILTA3AIUU.
N3mepeHne BIaKHOCTH BO3yXa ICUXPOMETPOM MJIM TUTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOTO
JBUTATEIS] BHYyTPEHHETO CTOPaHUs. Y CTPOMCTBO MapOBOMl TYpOHHBI



JlaGopaTopHbie padoThl M ONLITHI (€ UCIOJIL30BaAHUEM 000pyn0BaHus « ToukapocTa)
HccnenoBanre M3MEHEHHsI CO BPEMEHEM TeMIlepaTyphl OCThIBarolel Bonbl. M3yueHue
SBIICHUST TeruiooOMeHa. V3MepeHue yIenpbHOW TEIIOEMKOCTH BelecTBa. M3mepeHue
BJIQYKHOCTH BO3/IyXa.

HccnenoBanre 3aBUCUMOCTH 00beMa raza OT JABJICHHS TPU MMOCTOSTHHOW TeMITepaType.
BBITyCKHUK HAYIHUTCS:

* pacmo3HaBaTh TEIJIOBBIE SBJICHHUS M OOBSCHATh HAa OCHOBE WMCIOIIMXCS 3HAHUU
OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS TPOTCKAHUS ATUX SBICHWNA: AudPy3usi, M3MEeHEHUE
o0b€Ma Tenm mpu HarpeBaHWW (OXJIAXACHWH), OONbIIas C)XUMAEMOCTh Ta30B, Majas
CKMMAaeMOCTh JKHUAKOCTEH ¥ TBEPABIX TEJ;, TEIUIOBOE paBHOBECHE, UCIapeHue,
KOHJICHCAITWs, TUTABJICHHUE, KPUCTAJUTH3AIUs, KATICHUE, BIAXHOCTh BO3/IyXa, Pa3IUvYHBIC
CIocoO0BI TEIUIONEpEIayuu;

* OIKCHIBATh WM3YYCHHBIC CBOWCTBA TEJ M TEIUIOBBIC SIBICHHS, UCIIOIB3YS (U3UUCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DSHEPTHs, TeMIlepaTrypa, yAelbHas
TETUIOEMKOCTh BEIIECTBA, YJCIbHAS TEIUIOTA TUIABJICHUS W MapooOpa3oBaHUs, yAeTbHas
TEIUIOTa CTOPAaHMS TOILUIMBA, KOAPQOHUIIUEHT TOJIE3HOTO JACHCTBHSI TETUIOBOTO JBUTATEIS,
IIPY OMMCAHUU MPABUILHO TPAKTOBATH(GU3MUECCKUN CMBICT HCIIONIB3YEMBIX BEIMYHH, MX
0003HAUCHUS W EIUHUIIBI W3MEPCHHsS, HaXOAUTh (DOPMYJIBI, CBS3BIBAIOIIUE JTaHHYIO
(U3UYECKYI0 BETMYUHY CAPYTUMHU BETUINHAMMY;

* AaHAJIM3UPOBATh CBOWCTBA TEJ, TCIUIOBBIC SIBICHUS W TIPOIECCHI, HCIOJIB3Ys 3aKOH
COXpaHEHUs DJHEPruu; pa3jInudarh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHAa U  €ro
MaTEeMaTHYECKOE BBIPAKCHHCE;

* pa3jryaTh OCHOBHBIC TTPU3HAKU MOJICIICH CTPOCHUS T'a30B, KUJAKOCTEH U TBEPIBIXTE,

* pemaTh 3aJayd, WCIONB3ys 3aKOH COXPAaHCHHUS DHEPTrUM B TEIIOBBIX MpoIleccax,
(dbopMyITbl, CBS3BIBArOIINE (DU3MUSCKUE BEIMYMHBI (KOJIMYECTBO TEIIOTHI, BHYTPEHHSS
DHEPIHs, TEMIIepaTypa, yaeabHas TeTUIOEMKOCTh BEIECTBA, YACIbHASITCIUIOTA IUIABICHHUS
U MmapooOpa3oBaHus, yJeidbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(DQPHUIIMEHT IMOIE3HOTO
JEUCTBUS TETUIOBOTO JIBUTATENsA): HAa OCHOBE aHajaM3a YCIOBUS 3a7add BBIICTATH
bu3ndeckue BEeTUYMHBI W (DOPMYIBI, HEOOXOIUMBIC I €€ peIeHUs, U TPOBOIUTH
pacuéThl.

Buinyckuux noayuum 803mONCHOCMb HAYYUMbCAL:

* UCNONB308AMb 3HAHUSA O MENIOBbIX ABNEHUAX 8 NOBCEOHEBHOU JHCUSHU OISl 00ecneyeHus
bezonachocmu npu obpawjeHuy ¢ npubopamMu U MexHU4eCKUMU yCmpoucmeamu, 0Js
COXpaHeHusi 300p06bs U COONOOEHU HOPM IKOJIO2UUECKO20 NOGEOEHUSI 8 OKpYICarouell
cpede;  npusoOUMb  NPUMeEpbl  HKOJOSUHECKUX NOCAe0Cmeutl pabomvl Ogucameiell
eHympeHnezo ceopanus ([{BC), mennoguix u 2udpo21eKkmpocmanyuii;

* NPUBOOUMb NPUMEPLL NPAKMULECKO20 UCNONIb30BAHUS (DUSUYECKUX ZHAHUL O MENI08bIX
ABNEHUSAX,

* PA3IUYAMb  SPAHUYLL NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb B8Ceoouuil
xapaxkmep @yHoameHmanibHovlX QuUUecKux 3aKOHO8 (3aKOH COXPAHEHUS DHepeUuu 6
MeNnJI08bIX NPOYECcax) U 02PaAHUYeHHOCHb UCHONb308AHUSL YACHBIX 3AKOHO8;



* npuémam noucka u @QOPMYIUPOBKU OOKA3AMENbCME BbIOBUHYMbBIX 2Unomes U
meopemuyecKux 66160008 HA OCHOBE IMNUPULECKU YCIMAHOBNIEHHbIX (DaKmo8;

* HAXOOUMb AO0EKBAMHYI0 NPEONIONCEHHOU 3a0aye @QU3UUEeCKYI0 MOO0elb, paspeuiams
npobnemy Ha OCHOGe UMEIOWUXCSA 3HAHUL O MEenao8ulX SGNeHUSX C UCNOIb308AHUEM
MamemMamuiyecko2o annapama U OYeHU8amv peairbHOCmb HNOJYYEHHO20 3HAYEeHUs
@u3zuueckol geruyUHbl.

DJIeKTPUYeCcKHe 1 MATHUTHbIE SIBJICHUSI

DnekTpuyeckue sBJieHus MaruuTHble SIBIE€HUS DJIEKTPOMArHUTHBIE KOJIEOAHUs U BOJIHBI
OnTruyeckue sSBICHUS

DJIeKTpU3alMs TeN. OIJEKTPUYECKH 3apsan. JIBa BHIa SIEKTPUYECKHUX 3apsioB.
B3anmoneiicTBue 3apsiioB. 3aKOH COXPAHEHHUSI SJIEKTPUYECKOTO 3apsiaa.

Onekrtpuyeckoe 1mone. JleMcTBUE 3IEKTPUYECKOrO IIOJISI HA BJIEKTPUYECKUE 3apsiibl.
[TpOBOTHUKH, TUANEKTPUKHU U TOTYIPOBOAHUKU.

[ToCTOSIHHBIA ~ ANEKTPUYECKUM TOK. VICTOYHMKM TIOCTOAHHOTO TOKa. JlelcTBUs
anekTpuyeckoro Ttoka. Cmia Toka. Hampspkenue. DieKTpuueckoe CONpPOTHBIICHHE.
Onekrpuyeckas 1enb. 3akoH OMa 1S ydacTka JIeKTpudeckor nen. [locnenoBarensHoe
U MapajielbHOE COCIUHEHMS MPOBOJHUKOB. PaboTa M MOIIHOCTD AJIEKTPUYECKOTO TOKA.
3akoH J[xoyinsa-Jlenna. Hocurenu anekTprudecKux 3apsiioB B METaLIaX.

Oneir Opcrena. MarHuTHoe Ioj€ TOKAa. B3anMMOIEHCTBHE IOCTOSSHHBIX MAarHUTOB.
MaruauTtHOe 11o1e 3eMiu. DIEKTPOMArHUT. J[€iCTBME MArHUTHOTO MOJISI HA TPOBOJAHUK C
TokOM. Cuna Amnepa. DNeKTpoABUTaTENb. DJIEKTPOMATHUTHOE PeNe. DIIEKTPOMarHuTHas
unaykuus. Oneitel @apanes. [Ipasuno Jlenua. dnekTporeneparop.

[Tepemennsiii Tok. Tpanchopmatop. Ilepenaya snmekTpuyeckoil SJHEPTUUA HAPACCTOSTHUE.
DneKkTpoMarHuTHBIE KojeOaHus. DIIEKTPOMAarHUTHbIE BOJHBI U MX CBOMCTBA. CKOpPOCTh
pacnpoCTpaHEHUs AIEKTPOMATHUTHBIX BOJIH. [IpUHIAIIBI paiiOCBA3U U TENEBUACHUS.
CBeT - 2JIEeKTPOMAarHuTHas BOJIHA. BiWsHWE 3IE€KTPOMArHUTHBIX W3JIyYEHHM Ha’KUBbBIE
OpPTraHU3MBI.

[IpssmonuHelHOE pacnpocTpaHeHre cBerta. OTpakeHUME W NPEIIOMIICHHE CBETA. 3aKOH
oTpaxenus ceeta. [lmockoe 3epkano. JInaza. @okycHoe pacctosiHue aruH3bl. OnTHYECKAs
cuia JuH3bL. ['11a3 kak ontudeckas cucrema. Ontudeckue npubdopsl. Jlucnepcus crera.
[JemvoncTpanuu (¢ uHcmojb3oBaHueM oGopynoBaHusi «Touka pocTtay)
OnekTtpuzauusi Tel. J[Ba poja 53JIEKTPUYECKUX 3apA/IOB. YCTPOMCTBO U JCHCTBHE
anekTpockomna. [IpoBOIHMKM W WM30JATOpBI. JNeKTpu3auus uepe3 BiusHUE I[lepeHoc
IIEKTPUYECKOr0 3apsifia C OJHOrO Tela Ha ApYroe 3aKOH COXPAaHEHUs dJIEKTPUUYECKOTO
3apsiaa. IcTOYHHKM MOCTOSIHHOTO TOKa. COCTaBIEHUERIEKTpUUECKOW 1enu. M3mepenue
CHUJIbI TOKA aMIIEPMETPOM.

HaGmiogenue mMOCTOSIHCTBA CHJIBI TOKA HA pa3HbIX YYacTKaxX HEPa3BETBIICHHOMN
DJIEKTPUYECKOM LIETIN.

M3mepeHne cwiibl TOKa B Pa3BETBICHHOW JJIEKTPUYECKOM Lenu. M3MepeHneHanpsKeHus
BOJIBTMETPOM.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUYECKOIO COMPOTHUBIIEHUS NMPOBOJHHMKA OT €ro JJINHBI,



IJIOIIAM TOMEPEYHOrO CEYEHUs W MaTepuaina. Y AENbHOE CONpoTuBIEeHHE. PeocTaT u
MarasuH CONpPOTHUBIICHUM.

M3mepeHne HalpsKeHU B TTOCJIEN0BATENBHOM 3JIEKTPUUYECKON LENHA. 3aBUCUMOCThCHIIBI
TOKa OT HaIIPSDKEHUS Ha ydacTKe IeKTpudeckou nenu. OnslT Opcerena. MarauTHoe mose
TOKA.

JlelicTBHE MAarHUTHOIO MOJII HAa NMPOBOJHUK C TOKOM. Y CTPOWCTBO 3JIEKTPOJBHUTATEINS.
OnexkrpomarauTHas MHAYKIUS. [IpaBuno Jlenna. CaMoMHAYKIMS.

[TonyuyeHne nepeMeHHOr0 TOKA MPY BPAILIEHUH BUTKA B MATHUTHOM ITOJIE. Y CTPOMCTBO
reHepaTopa MOCTOSIHHOTO TOKA.

VY cTpoiicTBO reHepaTopa NEPEMEHHOTO TOKA.

YcTpoiicTBo TpancpopmaTopa.

[Iepenava 3MEKTPUUECKOM SHEPTHH.

DNeKTpOMarHuTHbIE KOJIEOaHUS.

CBOMCTBA DIEKTPOMArHUTHBIX BOJIH.

[TpuHmn aecTBust MUKpO(OHA U TPOMKOTOBOPHUTEIIS.

[IpyHIMTBI PAIUOCBS3H.

HcTouyHMKM CBeTa.

[IpsiMosIMHEHOE PacIpOCTPAHEHHE CBETA.3aKOH

OTpPa)KEHUs CBETA.

N300pakeHne B MIOCKOM 3epKalie.

[Ipenomiienue cBera.

Xop nydeid B coOuparonieit inaze. Xoj

Jy4eH B pacCEUBAOLIEH JIMH3E.

[Tony4yenune n300paxxeHut C MOMOIIBIO JIMH3.

[TpuHuMn necTBUS MPOSKIIMOHHOTO afnapara u oroanmapara.

Monens riaza.

Jucnepcus O0enoro cBera.

[TonyueHnue Oeoro cBeTa Npu CI0KEHUU CBETA PAa3HBIX 1[BETOB.

JlaGopaTopHbie paGoThl M ONBITHI (€ UCNOJIb30BaHUEM 000pynoBaHus «ToukapocrTay)
HaOmronenue snekTpudeckoro B3aumojiedcTBus Tea COopka JJIEKTPUUYECKOW IENU U
WU3MEPEHUE CUJTbI TOKA U HaAIPSHKECHMUS.

HccnenoBanrie 3aBUCUMOCTH CUJTbI TOKA B TPOBOIHUKE OT HAMIPSIKEHUSI HAa €r0 KOHLIAX NpH
MTOCTOSTHHOM COIIPOTHUBJICHUMU.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa B AJICKTPUUYECKOM LIETH OT CONMPOTHUBJICHUSATIPU
MOCTOSTHHOM HaIpsKEHUH.

N3ydeHne nociie1oBaTeIbHOr0 COeAMHEHUS MPOBOJHUKOB

N3yueHne napaineabHOro COEMHEHHS IPOBOIHUKOB

N3mepenue conmpoTUBIIECHUE TIPU TOMOIIM aMIIepMeTpa U BOJIbTMETpA.

N3yueHne 3aBUCUMOCTH 3JIEKTPUYECKOIO COMPOTHUBJIEHUSI MPOBOJHHMKA OT €ro JJIMHBI,
IJIOIIAIA TMONEPEYHOr0 CEYEHUsl M MaTepuana. YIelabHOE CONpoTuBIIeHHE. MI3MepeHue
paboTbl U MONIIHOCTH 3JIEKTPUUYECKOro TOKa. M3ydeHuwe B3auMOACHCTBUS MOCTOSHHBIX



MAarHuToOB.
HccnenoBaHre MarHWTHOTO TOJISL MPSIMOTO MPOBOJHMKA M KAaTyIIKM C TOKOM.
HccnenoBanue sBICHUS HaMarHW4YMBaHUs kene3a. V3ydeHune mnpuHUMNA ACHCTBUS
AJIEKTPOMArHUTHOTO pese. M3yueHue AeicTBUS MarHUTHOTO T0JIs1 Ha MPOBOJHUK CTOKOM.
N3yuenue NPUHLIKTIA JIEUCTBUSA DJICKTPOABUTATE. N3yuenue SIBJICHUS
AJIEKTPOMArHUTHOW MHAYKIUHU. l3yuenue mpuHIMIA JEHCTBUS TpaHcpopmaTopa.
N3ydeHune sBIICHUS PACIPOCTPAHEHHUSI CBETA.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaKE€HUs OT yrija MajieHus cBeTa. M3yueHue CBOMCTB
n300pakeHus: B IUIOCKOM 3epkaiie. McciemoBanne 3aBUCUMOCTH yTrila TMPEIOMIICHUS OT
yria majaeHusi cBeTta. M3mepenue (OKyCHOro paccTosHUS COOUpArOIIe JIMH3HI.
[Tonyuenne wu300pakeHU C TMOMOIIBIO coOuparome auH3bl. HaOmroneHue sBIEHUS
JIACTIEPCUU CBETA.

BrinyCkHUK HAy4YuTCS:

* pacro3HaBaTh AIEKTPOMArHUTHBIE SIBJICHUS U OOBSICHSITH HA OCHOBE UMEIOIIUXCS 3HAHUM
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUSI NPOTEKAHWS OTHUX SBJICHUW: 3JIEKTPU3AIUA TeET,
B3aUMO/JICMCTBUE 3apsiI0B, HArPEBAHKUE IPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MATHUTOB,
AJICKTPOMArHUTHasE WHAYKIMSA, JCHCTBUE MATHUTHOTO IIOJ HAa IPOBOJHUK C TOKOM,
MPSIMOJIMHEWMHOE PACIIPOCTPAHEHUE CBETA, OTPAKECHUEH IPEIIOMIICHUE CBETA, JUCTIECPCUS
CBETA;

* ONACHIBATh M3YYCHHBIE CBOMCTBA TEI W SJICKTPOMATHUTHBIE SIBJIECHUS, HCIOJIb3Ys
dbu3nYecKre BETUYUHBIL: AJIEKTPUUECKUN 3apsil, CUia TOKA, SJIEKTPUUECKOE HAMPSKEHUE,
ANEKTPUYECKOE COMPOTUBIICHUE, YAEIbHOE CONMPOTUBJICHHE BelllecTBa, padoTa TOKa,
MOIIIHOCTh TOKa, (DOKYCHOE pacCTOSTHUE U ONTHYECKas CWJa JIMH3bI, TPU OMUCAHUU
MPaBUIBLHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIIOJIb3yEMbIX BEJIMYUH, UX 0003HAUYCHUS U
CAVHMIIBI W3MEPEHMsI; YyKa3biBaTh (POPMYIIbI, CBS3BIBAIOIIUE JAHHYIO (U3HUECKYIO
BEJIMYUHY C APYTUMU BEIIMYUHAMU;

* AHAJIM3UPOBATH CBOMCTBA TEJ, 3JEKTPOMArHUTHBIE SIBJICHHUS WU MPOLECCHI, UCTIOIb3YS
bu3nUecKue 3aKOHbI: 3aKOH COXPAaHEHUSI SJIEKTPUUIECKOTO 3apsa, 3akoHOma Jisl ydacTka
uenu, 3akoH J[xoyns—JleHna, 3aKOH MPSAMOJIMHEWHOTO PACIPOCTPAHECHUSI CBETA, 3aKOH
OTPaXEHHsSI CBETa, 3aKOH IIPEJIOMJICHUS CBETa; NPU OSTOM pPa3jInyaTh CIOBECHYIO
GbopMYJIMPOBKY 3aKOHA M €r0 MaTEMaTUYECKOE BBIPAKECHUE;

* pemarth 3a/layu, UCTOJIb3Ys (PU3HUECKUE 3aKOHBI (3aKkoH OMa JUisl ydacTKa LenH, 3aKOH
Jxoyns—IJleHua, 3aKOH NPSMOJMHEMHOTO PACIPOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHHS
CBETa, 3aKOH MPEJIOMJICHUs CBETa) U (POPMYyJIbI, CBSI3bIBAIOIINEC PU3UUECKUE BEITMUIUHBI
(cuna TOKa, SJIEKTPUYECKOE HAIpPSHKEHHE, SJIEKTPUYECKOE COMPOTHUBIIEHUE, YACIBHOE
COTIPOTUBJICHUE BEIIECTBa, paboTa TOKa, MOIIHOCTH TOKAa, (POKYCHOE pPACCTOSHHE U
ONTHYECKas Ccuja JHUH3bI, (OPMYJBI pacdy€Ta JJIEKTPUUYECKOTO COMPOTUBIICHHUS TIPH
MOCJIEIOBATEILHOM U TapaJijIeIbHOM COEIMHEHHH IMPOBOJHUKOB); Ha OCHOBE aHajIu3a
YCIIOBUSI 33J]a4M BBIIETATh (PU3MUYECKre BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE aJisi €€
pELICHUS, U POBOJIUTHPACUETHI.

Buinycknuk nomyuum 603M04CHOCMb HAYYUMbCA:



* UCNOIL306aMb 3HAHUSL 00 2EeKMPOMASHUMHbBIX SGIEHUAX 8 NOBCEOHEeBHOU JHCUIHU Od
obecneuenusi 6ezonacHocmu npu obpawjeHuu ¢ npubopamu U - MEeXHUYeCKUMU
yempoucmeamu, Oas COXPAHEHUsi 300P08bs U COONIOOEHUSI HOPM  IKOJLOSUUECKO2O
nogeoenuUs 8 OKpydcarouell cpeoe;

* NpuUBOOUMb NpuUMepbl NPAKMUYECKO20 UCNONb306AHUS  (DUUYECKUX 3HAHUU O
NIEKMPOMACHUMHBIX ABTIeHUSX,

* PA3IUYameb 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuUll
xapakmep @QyHOAMeHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 2JIeKMPUYecKo2o03apsaoa) u
02PAHUYEHHOCMb UCNOIb308AHUSL YACHBIX 3aKOH08 (3axon Oma 015 yuacmka yenu, 3aKoH
Jicoyna—/lenya u op.);

*  npuémam nocmpoeHus Quzuieckux mooenell, NOUCKa u YoOpMyaupo8KU O0KA3AMeNbCms
8bIOBUHYMBIX ~ 2UNOMeE3 U  MeoOpemuyecKux 6bl80008 HA  OCHOBE IMNUPUYECKU
VCMAHOBIEHHbIX (PaKmos;

* HAXOOUMb AO0EK8AMHYI0 NPEONIONCEHHOU 3a0aye @QU3UUECKYI0 MOoOelb, paspeuianms
npobnemy Ha OCHO8e UMEWUXCA 3HAHUL 00 JIIeKMPOMACHUMHBIX SGNeHUSIX C
UCNONB308AHUEM MAMEMAMUYECKO20 annapama u OYyeHusams peaibHoCms NOJYYEeHHO20
3HaueHus PuUUYeCcKOol eIUUUHDI.

KBanToBble siBj1eHUsI

Omneitel Pe3epdopna. [Inanerapnas moaens atoma. JIMHedaTbie ONTUYECKUECTIEKTPHI.
[TornomeHrne U UCyCKaHUE CBETA AaTOMAMH.

CocTtaB aTOMHOTrO sigpa. 3apsI0BOE U MACCOBOE YUCIIA.

SAnepHbie cuibl. DHEPTUs CBSI3U aTOMHBIX sifiep. PannoaktuBHOCTh. Anb(da-, 6eTa -u
ramMmma-u3nydeHusi. MeToibl perucTpaiyu siI€PHbIX U3ITy4eHU.

SAnepnsie peakuuu. [lenenue u cunres saaep. Mcrounuku snepruu CoJiHIIA U 3BE3.
SnepHas sHepreTuka.

Jo3umeTpus. BnusHME pagvOAaKTUBHBIX U3JIYYEHUHW HA JKHABBIE OPraHU3MBI.
DKoJyoruyeckue npoodaeMbl pabOThl AaTOMHBIX JJIEKTPOCTAHITUH.

Hemonctpanuu Monens onbita Pesepdopna. Habmonenne TpekoB 4acTHI] BKaMepe

Bunbcona. YCTponCcTBO U IEMCTBUE CUETUNKA MOHU3UPYIOIIUX YaCTHII.
JlaGopartopHble paboThl U onbIThl HabmoneHre muHeHyaThIX CIIEeKTPOB U3ITYUCHHUS.

M3MepeHne ecTeCTBEHHOrO paAM0aKTUBHOTO (POHA JO3UMETPOM.

BbIIyCKHUK Hay4duTCs:

* pacro3HaBaTh KBAaHTOBBIC SBIICHUS U OOBSCHITH HAa OCHOBE HMEIOLIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WM YCIOBHUS MNPOTEKAaHUs OTHUX SBICHHUW: €CTECTBEHHAs W
MCKYCCTBEHHAs PAIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOTO CIIEKTPa U3ITyYCHUS;

* ONKCHIBaTh H3YYCHHbIC KBAHTOBBIC SIBJICHUS, MCIONb3Yd (U3NYECKHUE BEIUYUHBL:
CKOPOCTB JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA, IIEPUOJ IOJIypacnaia;
IpU OMHUCAHUU MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICT UCHOJIb3YEMbIX BEJIUYUH, UX
0003HAaYEHNsI W EIMHUIBl W3MEPEHUs; YKa3blBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(u3MYECKyI0 BEJIMYMHY C JIPYIMMH BEJIWYMHAMH, BBIYUCIATH 3HAU€HHE (PU3HUECKOM
BEJINYMHBIL;



* aHAJIM3WPOBATH KBAHTOBBIC SBJICHUS, UCIIONB3Yys (DU3UYECKUE 3aKOHBI M IOCTYJATHI:
3aKOH COXPAaHEHUS OJHEPrHH, 3aKOH COXPaHEHHUS DSJIEKTPUYECKOro 3apsijaa, 3aKoH
COXPaHEHHUs MaCCOBOTO YHCIIa, 3aKOHOMEPHOCTH H3TYICHHUS U TIOTJIOICHUS CBETa aTOMOM;
* pa3uyaTh OCHOBHBIE TPHU3HAKW ITUTAHETAPHOW MOJZIEIM aTroMma, HYKJIOHHOM MOJenu
aTOMHOTO sIJIpa;

* MPUBOJUTH MPUMEPHI MPOSBICHUS B MIPUPOJIE M MPAKTHUSCKOTO HUCIIOIh30BaHUS
PaMOAKTUBHOCTH, SICPHBIX U TEPMOSICPHBIX PEAKITUHN, IMHEHYATHIX CIICKTPOB.
Buinycknux nonyuum 603mMoMCHOCMb HAYYUMBCAL:

* UCNONIL308AMb NOJYUEHHbIe 3HAHUS 6 MNOBCEOHEeBHOU JICU3HU Npu 00paweHuu ¢
npubopamu (Cuemuux UOHUUPYIOWUX YaAcmuy, 003umemp), 01 COXPAHEeHUs 300P08bsl U
COONI00eHUsL HOPM IKOTOSUHLECKO20 NOBEOEHUs 8 OKpYcalouell cpeoe;

* COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX 50ep C 0epeKmoM MACChl,

*  NpUBOOUMb NpuUMepbl GIUAHUS PAOUOAKMUBHBIX UZIYUEHUU HA JHCUBbIE OP2SAHU3MbL,
HOHUMAMb NPUHYUN OelCEUsi 003uMempa,

*  NOHUMAmMb IKOJO2UYECKUe npoobiembl, 803HUKAOWUe NpU UCHOIb308AHUU AMOMHBIX
INEKMPOCMAHYUU, U NYMU peuleHusi 3mux npooaem, NepcneKmusvbl UCHONb3068AHUS
YIPABIAeM020 MepMOsI0EPHO20 CUHMES.

Crtpoenne u 3Bo0nHA Beenennoi

["eornieHTpUYeCKas M TEIMOIEHTPHUIECKAs CUCTEMBI MUpa. Dusndeckas mpupojia HeOSCHBIX
ten Conneunoi cucteMsbl. [Ipoucxoxnenne Conneunoit Crucremsl. uznueckas npupoaa
Connna u 3Be31. Ctpoenue Beenennoit. DpomonusiBeenennoit. JleMoHcTpaluu

AcCTpoHOMHUYECKHE HAOTIOICHHUS.

3HAKOMCTBO C CO3BE3JIMSIMH M HaOJIIOJACHHUC CYTOYHOIO BpAIllCHUs 3BE3IHOTO Heoa.
Ha6mronenue nprxenns JIyael, CoHIIA U ITTAHET OTHOCUTEIBHO 3BE3/I.

BBINYCKHUK HAYYUTCS:

* pa3au4aTh OCHOBHBIC IPU3HAKU CYTOYHOIO BpaICHUs 3BE3JHOr0 HeOa, NBIKCHHUSJIYHBI,
CouHIla ¥ IJIaHET OTHOCUTEILHO 3BE3;

* IOHUMATh PA3JINYUS MCSKIY FeITMOLCHTPUICCKON U T€OIEHTPUYECKON CHCTEeMaMHMUpA.
Buinycknux nonyyum 603mMoi#cHOCMb HAYYUMbCA!

*  YKA3bI8AMb 00WUEe CBOUCMBA U OMIUYUSL NIAHEN 3eMHOL 2PYNNbL U NIAHEM-2USAHMO8;
manvix men ConneuHol cucmemol U OOILUUX NIAHEM, NOIb308AMbCA KAPMOU 36E30H020
Heba npu Hab.I00eHUsIX 36E30H020 Heba,

* paziuuams OCHOBHble XAPAKMEPUCMUKU 38€30 (pazmep, uysem, memnepamypa),
COOMHOCUMb YBem 36e30bl C e€ memMnepamypou,

* paziuuamse eunomesvl 0 npoucxodicoeruu ConHeuHoU cucmemoi.

7 kaacce (68 yacoB, 2 yaca B He/IeJII0)
BBenenue (4 4)
Urto uzyuaer pusuka. Gusznueckue spienns. HabmroaeHus, onbITel, n3Mepenus. Gusnka u
TEXHHUKA.



JlabopaTopHbie padoThI:

1. Onpenenenue UEHbI ACJNEHUS HW3MEPUTEIBLHOIO MWIMHAPA (C HCIOJIb30BAHUEM
obopynoBanus «Touka poctay).

IlepBoHaYa/ILHBIE CBEEHNS O CTPOEHUH BelecTBa (6 1)

Monekynsl u aromel. duddysus. Jpmwkenue monekyn. CBsi3b TeMmIepaTypbl Tella CO
CKOpPOCTBIO JBHKEHUS €ro MOJIeKyJl. [IpuTsbkeHne u oTTalkuBaHuE MOJIEKyJl. PaznuuHbie
COCTOSIHUS BEILECTBA U MX OOBSICHEHHE HA OCHOBE MOJIEKYJISIPHO - KHUHETHYECKUX
IIPEACTABICHUN.

JlaGopaTopHblie padoThI:

2. N3mepenune pa3MepoB MajlbiX Tel (C UCIOJIb30BaHUEM 00opyaoBaHus « Touka pocTay)
B3aunmoneiictue Tea (21 u)

Mexannueckoe nBuxeHue. PaBHomepHoe nBmxeHne. CKOpoCTb.

Nuepnusa. Bzaumoneiicteue ten. Muepuns. Macca tena. Mi3mepenne Maccel Tena ¢
NOMOILBIO BecOB. [lIOTHOCTH BeliecTBa.

Asnenue tarotenus. Cuna tsoxectu. Cuna, Bo3HuKaromas npu aegopmanuu. Bec.Casizb
MEKy CUJIOU TSKECTH U MACCOM.

VYmpyras nedopmanus tena. 3akox ['yka.

Hunamomerp. I'padnueckoe nzoOpaxenue cuibl. CIoKeHHE CUII, TEUCTBYIOMIMXIIO
OJTHOU MPSIMOM.

Tpenue. Cuna Tpenus. TpeHue CKoNbKeHUs, KaueHus, ToKos. [loamunamku.
JlaGopaTopHblie padoThI:

3. 3mepenune macchl Tena Ha Becax (C MCMob3oBaHHEM 00opyaoBanus «Todka
pocTay)

4. Nzmepenue o0beMa Tena (C UCToIb30BaHueM 000pyaoBaHus « Todka pocTay).

5. M3MmepeHue MIOTHOCTH TBEPAOTrO Teia (C HUCMOJIb30BAaHUEM O0OPYIOBaHUS
«Touka pocray).

6. I'panyupoBaHue TpPYyXKHMHBI W H3MEPEHHE CHJIBI C TIOMOIIBIO JTWHaAMoMeTpa (C
UCIIOJIb30BaHUuEM 000pyaoBaHus « Touka pocTay).

JlaBieHHe TBEPABIX TeJ, J)KUAKOCTEH 1 ra3oB (23 4)

JlaBnenwne. [laBienne TBepapix Teil. JlaBiaeHue raza. OObsICHEHUE TaBJICHUS I'a3a HAOCHOBE
MOJIEKYJISIPHO - KHHETUYECKUX MpeicTaBieHuil. 3akoH [lackans.

HaBnenue B kuakocty u  raze. CooOmarommecss cocyabl.  Imto3bl
['mapaBanyeckumnpecc.

Atmochepnoe masienue. OnbiT Toppuuemm. bapomerp-anepoun. M3menenue
aTMoc(epHoro naBieHus ¢ Bbicotoi. ManomeTtpsl. Hacoc.

ApxuMenoBa  cwia.  YCIOBUS  IUIaBaHUS ~ TeJl.  BOJHBIA  TpaHCHOPT.
Bosznyxormiasanue.

JlaGopaTopHblie padoThI:

7. VI3aMepeHure BBITATKUBAIOUIEH CUJIbI, IEHCTBYIOIIEH Ha TIOTPYKEHHOE B )KUIKOCTHTENO (C
UCIIOJIb30BaHUEM 000pyoBaHus «Touka pocTay).

8. BrisicHeHue YCIOBUU [IJIaBaHUS Tell B YKUJIKOCTH (c



UCIIOJIb30BaHUEM 000pynoBaHus « Toduka pocTan).

Pa6ora u momHoCTH. DHeprusi(13 u)

PabGora cuibl, AEHCTBYIONICH IO HaIpaBlICHHWIO JBMOKeHUs Tena. MomrHocTb. [IpocTeie
MEXAaHU3MBbI. YCIIOBHE paBHOBecHs pbryara. MomeHT cwibl. PaBHOBecue Tten cC
3aKpPEIUIEHHOM OChIO BpallleHUs. Buibl paBHOBECHSI.

PaBencTBO paboT mpu ucnonb3oBaHuu Mexanu3MoB. KoadduuneHnt nonesnoroaeicTus.

[ToTeHuManbHasi 3HEPrUs MOAHSATOrO Tejia, CxKATOM mpyxuHbl. KuHernueckas sHeprus
IBIOKyLIerocss tena. IIpeBpaimieHue OAHOrO BHJIa MEXAHWUYECKOM SHEPrUU B APYroil.
DHEprust peK 1 BeTpa.

JlaGoparopHblie padoThI:

9. BrisicHeHHE yCNOBUSI paBHOBECHs pbluara (C UCIOJIb30BaHUEM O00OPYIOBaHUS
«Touka pocray).

10. WMsmepenue KIIJI mpu mogbeme Tena Mo HAKJIOHHOM TUIOCKOCTH (C MCHOJIb30BaHUEM
obopynoBanus «Touka poctay).

Pe3epBHoOe Bpems - (24).

Yuaniuecst 10J2KHBI YMeTh:

- JlaBaTh ONpEJACIICHUE TMOHATHI: (U3MKa, TENO0, BEIIECTBO, MaTepus, BeEIUYWHA,
HaOJII0JICHUE, OMBIT, U3MEPEHUE, MOTPEIIHOCTh, CAUHUIIBI U3MEPEHHUS, U3MEPUTEIbHBIC
npuOOphI, II€HA JEJEHUS, SKCIEPUMEHTAIbHBIE U TEOPETUUECKUE METOJbl H3YyUYCHUS
MPUPOABI, aTOM, MOJICKYJa, KaWUISIP, MEXAaHUYECKOE JBUKEHUE, TPACKTOPHS, CUCTEMA
oTcuera, rpaduk JBWKEHUS, WHEPTHOCTb, B3AUMOJICUCTBHE TEJ, MPOCTHIE MEXaHU3MBI;
muddy3us, cMaunBaHUe, HECMauYUBaHUE, MHEPIIUS, HEBECOMOCTh, MIEPETPy3KH, CBOOOTHOE
naJicHue, IJIaBaHUE;

- J1aBaTh omnpenesieHue (U3NYEeCKUM BEIUYMHAM: CKOPOCTbh, MYyTh, Macca, IMJIOTHOCTD,
cuia, CWJa TSHKECTH, CHJIa YIPYrOCTH, CHJIa TPEHHUs, BeC Tena, Kod(h(PUIMEHT TpeHus,
KO2(PUIIMEHT KECTKOCTH, JaBJICHUE, apXUMEI0Ba CHIIa, paboTa, MEXaHUYEeCKast YHEPTHsI,
MOTEHIIUAJIbHAS YHEPT U], KHHETHYECKast SHePTUs,MOIHOCTh, KI1/[, MOMEHT cuJbI;

- OMIPENIEIATH 1EHY JeJCHUS U TOTPEIIHOCTh TPrbopa;

- IPaBWJIBHO NOJIb30BAThCSI MEH3YPKOMU, INHEUKOM;

- U3MEPATH 00BEM TeJIa C TOMOIIBIO MEH3YPKH;

- PUBOJUTH MPUMEPHI PU3NUECKUX SBIICHUN, (PU3UUECKOTO TeJa BEIIECTBA;

- popmynupoBaTh OCHOBHBIE TosioxkeHust MKT;

- pelaTh Ka4YeCTBEHHBIC 3aJ]a4H 10 TEME;

- TI0 TabIMIIaM HaXOIUTh TEMIIEPATYPy MEPEX0/1a BEIIECTBA U3 OJHOTO arperaTHOTro
COCTOSIHUS B

APYTOE;

- TOPUBOAUTH TMPUMEPHl CMAYMBAIONIMX M HECMAYMBAIOIIMX JKUJIKOCTEH;
MCIIOJIb30BaHUs KaMJUISIPHOCTH; BELIECTBA B PA3JIMYHBIX arpEeraTHbIX COCTOSIHUSX;

- SKCIIEPUMEHTAIBHO OMPEAENATh Pa3MEPbI MaJIbIX TEJI.

- 3aMKUCBIBaTh (POPMYJIIBI CKOPOCTH, ITyTH, BDEMEHU ABUKEHUS, INIOTHOCTU, MACChI U
o0beMa Tesa; paBHOJEHCTBYIOIIEH CUJIbL; 3aKOHA ['yKa; Beca Tesa, CHIIbI TSHKECTH;



- IPABUJILHO NOJIb30BATHCS BECAMU, TMHAMOMETPOM;
- U3MEPATH CUILY, MACCY;

- TI0 YHCTy PaCKpbITh (DU3UIECKUN CMBICT CKOPOCTH, TUIOTHOCTH BEIIECTBA, KECTKOCTH
TENa;

- TPUBOJUTH MPUMEPHI MATEPUATILHON TOUYKH, MOCTYIATEIBHOTO JIBUKEHUS;, PA3IMUYHbBIX
BUJIOB JBIKCHHS; TNPAKTUYECKOTO HCIOJIB30BAHHWS HMHEPLMHU; BUIOB TPEHUS,
MOJIIUITHUKOB;

- dopmynupoBath 3akoHbI ['yka, [lackans, Apxumena, «30JI0TO€ TMPABUIIO» MEXaHUKH;
YCJIOBHE PAaBHOBECHE pblUara, 3aKOH COXPaHECHUS SHEPIUH;

- pemiath NpOCTEHIINE 3a/]a4l Ha ONpEeIeTICHUE LIEHbI AeJIeHUs Npudopa v MOTPEIIHOCTH
U3MEpPEHUs, KaUeCTBEHHbIC 3aJjaull Ha OOBSCHEHUE SIBJICHUN C TOUKH3PEHUS CTPOCHUS
BEIIIECTBA. HA BBIACHEHHWE NMPUYMH JABWXKEHUS TEja; PacyeTHbIC 3aJaud Ha 3aKkoH ['yka;
3a7a4 Ha pacyeT CHJI IPUPO/JIbI, pACUETHBIE 3a/1a4d Ha 3aKOH ApXHMea, IJIaBaHHUE Tel,
Ha 3aKOH COOOIIAIOIIMXCS COCYAOB, Ha pacueT paboTel, sHepruu, MourHocTtH, KII/I,
MOMEHTA CHJI; 33/1a4M HA IPUMEHECHUE YCIOBHS PAaBHOBECHSI pblUara;

- MPABUJILHO MOJIB30BATHCS MPUOOpPaMU MAaHOMETPOM, OAPOMETPOM;

- OOBSACHATH HA3HAUCHHUE, YCTPONCTBO U MPUHIIUI JIEHCTBUS 0apOMETPOB, MAHOMETPOB,
TUAPABIMYECKUX MAIIMH, HACOCOB U UX HUCIOJIb30BAHUE;

- U3MEPATH APXUMEIOBY CUILY;

- cOOMpATH OMBITHBIE YCTAHOBKH JIJIsl TPOBEACHUS SKCIIEPUMEHTA IO BBISICHEHUIO YCIIOBUS
paBHOBecus peryara, KII/] Hak1oHHOM NIIIOCKOCTH;

- IPUBOJUTH IPUMEPHI TPAKTUUECKOTO MPUMEHECHUS IMTPOCTHIX MEXAHU3MOB.

8 kimace (68 wacoB, 2 yaca B HeHeI0)
TermnoBble siBjieHus (25 4)
TernoBoe nBukeHue. BHyTpeHHsiss sHeprus. Pabota u Temonepenaya Kak CrocoObl
WU3MEHEHHS BHYTPEHHEH SHEPTrun Tea. Busl Teronepenaqn.
KonudecTBo TemnoThl. YaenbHas TEIIOEMKOCTh. Y I€NIbHAS TEIUIOTa CTOPaHMs TOILIUBA.
[TnaBnenue u kpuctamuzanus. Temneparypa riaBieHus. Y AeibHas TEIIOTa TUIaBJICHHUS.
Hcnapenne u KoHueHcauus. OTHOCUTENIbHAS BIIAXKHOCTh BO3yXa U €€ H3MEpPEHHUE.
Kunenue. Temnepatypa kuneHus. Y nefbHas TEIJI0Ta MapooOpa3zoBaHus.
OObsicCHEHME M3MEHEHMI arperaTHblX COCTOSHUN BEleCTBAa Ha OCHOBE MOJEKYIISIPHO -
KMHETHYECKHUX MPEICTaBICHUM.
[IpeBpaliienust 3HEPrUr B MEXaHWUYECKHUX U TETUTOBBIX MPOLIECCaXx.
JlBuratens BHyTpeHHeTO cropanus. [laposas TypOuna. JlaGopaTopHbie paGoThbI:
1 CpaBHeHHE KOJUYECTB TEIUIOTHI MIPU CMEIIMBAHUU BOJBI Pa3HON TeMIiepaTypsl (C
UCIIOJIb30BaHuEM 000pyaoBaHus « Touka pocTay).
2 H3mepeHue yAeNbHOM TEIJIOEMKOCTH TBEPAOro Tena (C HCMOJIb30BAaHUEM
obopynoBanus «Todka poctay).

3 H3MmepeHue BIaXHOCTH BO3AyXa (C HCIOJIb30BaHMEM oOopyaoBaHusi «Touka
pocTan).



duiekTpUUYecKue sABJeHus (26 1) DnexkTpusanus Ten. J[Ba poja 3JIeKTPUUYECKUX 3apsiIOB.
B3aumopeiicTBue 3aps0B. DIEKTPUUECKOE TOJIE.
JIUCKpETHOCTh 3JEKTpUYEcKOro 3apsiga. DiekTpoH. Ctpoenue aTomoB. [locTosIHHBIN
NEeKTpUueckuil Tok. [anbBaHWYECKHE  AJIEMEHTHI. AKKYMYJSATOPBI. DJIEKTpUUeCcKas
LEeMb. OJIEKTPUYECKHI TOK B MeTawiax. Cuia Toka. AMiepMmerp. ODJIEKTPUUECKOE
HarnpspkeHue. BoapTMerp. DieKTpruyeckoe conpoTHBieHHE. 3akoH OMa I y4yacTka
AIEKTPUYECKOU LEIIH.
VY nenpHOe conpotuBieHue. Peocrarsl. Buabl coennHEHUI IPOBOIHUKOB.
PaGora M MOIIHOCTH 3JEKTpUUECKOro ToOKa. KoJaMuecTBO TEMIOTHI, BBLAEISEMOE
IMPOBOJHUKOM C TOKOM. CueTyuk »dJeKTpuuecKoi »sHepruu. Jlamma HakanuBaHUS.
DnekTpoHarpeBarenbHbie TpuOOpbl. PacyeT anekTpod’Hepruu, noTpediieMoid ObITOBBIMU
anektporpudbopamu. KopoTtkoe 3ambikanue. [lnaBkue npenoxpanurenu.JlabopaTopubie
padoThI
4 COopka  BJIEKTPUYECKOM Hend U U3MEPEHUE CUJIBI TOKa (C
UCIoJIb30BaHuEM obopynoBanus «Touka pocTay).
5 U3MmepeHue HampspKeHUs Ha pa3lIMYHBIX ydyacTKaxX Ienu (C HCIOJIb30BaHUEM
obopynoBanus «Touka poctay).
6 PerynmpoBanue cuibl TOKa peocTaToM (C MCHOIB30BaHUEM O00OPYIOBAHUS
«Touxka poctay).
[/ W3MepeHue CONPOTHUBJICHUS MPOBOJAHUKA C IOMOIIBIO amIlepMeTrpa u
BOJIbTMETPA (C UCTOJIb30BaHHEM 000pyaoBaHus « Touka poctay).
8 MWsmepenue paboTel U MOIIIHOCTH  3JIEKTPUYECKOTO  TOKa (c
UCIoJib30BaHueM obopynoBanus «Touka pocTay).
JJIeKTpOMATrHUTHBIE siBJieHus (7 4)
MarHutHOe MoJe TOKa. DJIEKTPOMArHUTHl U UX NpUMeHeHue. [IoCTOSSHHbIE MarHuTHI.
MarautHoe mnoje 3emid. JleWcTBME MAarHUTHOTO TIOJiI HAa MPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATEb.
JlaGoparopHbie padoThbI
9 MH3zydeHwne IeKTPUIECKOTO JBUTATENS TTOCTOSITHHOTO TOKA.
CaetoBble siBjieHus (9 4)
Hctounuku cBeta. [IpsiMmonuueitHoe pacnpocTpaHenue cBera. OTpaxeHue CBeTa. 3aKOHbI
oTpaxkeHus cBeta. [1nockoe 3epkano. IIpenomnenne cera.
JIunzpl. GOKYCHOE PACCTOSIHUE M ONTHYECKas cuiia JWH3BL [locTpoeHne M300pakeHuid,
JlaBaeMbIX TOHKOU JTUH30H. OnTnueckue npuodopsl. JIabopaTopHbiepadoThI:
10 [ony4yenue n300paxxeHU C MOMOIILIO coOUparollel JMH3bI (C UCIOJIb30BAaHUEM
obopynoBanus «Touka poctay).

IHoBTOpenue — 2 u.

Yyammecs: 10/2KHbI YMETh:

- 1aBaTh ONPEIEICHUE TOHATUH TEIJIOBOE IBMXKEHUE, TEIUIONEPE1ada, TEIIONPOBOJIHOCTD,
KOHBEKIINS, U3Ty4EHHE, arperaTHOE COCTOSIHUE, (Pa30BbIN EPEXOI. ANEKTPUUECKUH 3apsi,
IEKTPUYECKOE T10JI€, IPOBOJHUK U JTUIJIEKTPUK, XMMUYECKUI JIEMEHT, aTOM U aTOMHOE



AP0, IPOTOH, HEUTPOH, IJIEKTPUYECKass CUJIA, HMOH, JJIEKTpUYECKas LeNb M CXEMa.
MAarHuTHOE I0JI€, MarHUTHBIE CHJIOBBIE JIMHUH, JJIEKTPOMAarHUTHOE II0JIE, ITOCTOSHHBIN
MarHuT, MarHUTHBIA TOJIIOC, TOYEYHBIH MCTOYHUK CBETa, IIOJIE 3PEHMS, aKKOMOJALWS,
3epKajlo, TeHb, 3aTMEHHUE,ONTUYECKAsA OCh, (DOKYC, ONTUYECKUIN LIEHTpP, OJIU30pYKOCTh U
JATbHO30PKOCTB;

- IaBaTh ompeneneHne (U3MYECKUM BEIMYMHAM: BHYTPEHHSS DHEPIHsi, KOJIMYECTBO
TEIUIOTHI, yJAEJbHAsg TEIUIOEMKOCTh BEUIECTBA, Y/AEJbHAs TEIUIOTa CrOpaHHs TOIUIWBA,
ylenabHas TeIIoTa MNapooOpa3oBaHMs, yJeibHas TEIUIOTa IUIABICHUs, TEMIEparypa,
TeMIIepaTypa KAIICHHs], TEMIIEpaTypa IUIABJICHHUS], BIAXKHOCTb, JJIEKTPUYECKUM 3apsil, CHIIa
TOKA, HANIPSDKEHHE, COMPOTUBIICHUE, YAEIbHOECONIPOTUBIIEHUE, pad0Ta U MOIITHOCTh TOKA,
yIiIbl NaJCHUSL, OTPAXKEHMS, IPEIOMIIEHUS, (POKYCHOE PACCTOSIHUE, ONITUYECKas CUJIA.

- (popMyIIMpPOBATH 3aKOH COXPAHEHUSI YHEPTUHU B TEIUIOBBIX MPOIIECcCax;

- pemaTh NpOCTEMIINEe KaUeCTBEHHBIE U PACUETHBIE 33]Ja4H HA TEIJIOBBIE SBJICHUS,

- 110 YUCITY JIaTh MOHATUE (PUZNYECKOTO CMbICIIA TAOJUYHBIX JaHHBIX TEMBI;

- paboTaTh C COOTBETCTBYIOIUMH Ta0IUIAMU;

- OIIPENEIATH LEHY JIEJIECHUS TEPMOMETPA;

- YMETB N0JI30BAThCS TEPMOMETPOM, KAJIOPUMETPOM, IICUXPOMETPOM;

- 00BSCHATH HA3HAYEHUE, YCTPOUCTBO U puHIMN aericteus JBC, ncuxpomerpa;

- IPUBOAUTH MPUMEPHI TPAKTUYECKOTO UCIIOJIb30BAHUS 3aKOHOB Kypca U TEIIOBBIX
JIBUTATEJICH.

- COCTaBJIATh NPOCTEHIINE JIEKTPUYECKHE LIENTN U BEIYEPUUBATH UX CXEMBI,

- U3MEPSATH CUIIy TOKA U HAIPSIKEHUE, CONTPOTUBIICHHUE;

- II0JIb30BATHCS PEOCTATOM;

- HaXOJUTh YAEIbHOE COMPOTHUBIIEHNE MPOBOIHUKA IO TAOJIULIE;

- OOBSCHATh HAa OCHOBE TMOJOKEHHU DJJIEKTPOHHON TEOpUU DJIEKTPU3AIMIO Ted,
CYILIECTBOBAHME MTPOBOIHUKOB U AUDJIEKTPUKOB; HATPEBAHUS IPOBOJHUKA DIIEKTPHUUECKUM
TOKOM; JIEHCTBUE 3JIEKTPOHArpEeBaTEIbHBIX TPUOOPOB;

-00BSICHATD ACUCTBUE DJIEKTPOU3IMEPUTENBHBIX TPUOOPOB, SJIEKTPOIBUTATEIS;

- pemlaTh 3agayd ¢ nOpuMeHeHuem 3akoHa Owa, JDxoyna-JIeHua, 3akOHOB
MOCIIEI0BATEIBHOTO U MAPAJLIEIBHOIO COETUHEHMSI TIPOBOJHUKOB U CIEAYIOMIMX (HopMyt:
R = pl/S; A=UlIt; P=UI; Q=IRt;

- (hOpMyIHPOBATH 3aKOHBI IPSIMOJIUHEHHOTO PACIIPOCTPAHEHUS CBETA, OTPAKEHUS U
IIPEJIOMJIEHUS CBETA;

- IPaKTUYECKH IPUMEHATb OCHOBHBIE MOHSITHSI ¥ 3aKOHBI JJ1s1 O0bSICHEHUS 1eUCTBUS
doToamnmapara, riaza, O4KOB;

- IOJTy4aTh N300paKeHUS MTPeIMETa C MOMOIIBIO JIMH3BI U TUIOCKOTO 3epKaa;

- CTPOUTH W OMHCHIBATh M300paKEHUS MPEAMETa B MJIOCKOM 3€pKajie M B TOHKOWIIMH3E;
- pemaTth KauyecTBEHHbIC M pAaCUYETHbIC 33/1a4d Ha 3aKOHBbI OTPAXEHUs CBETa, HapacyeT
ONTUYECKOM CUJIBI JIMH3BI U ONITUYECKOW CHIIBI CHCTEMBI JINH3.

9 kaacc (68 4, 2 yaca B Hees110) 3AKOHBI



ABHUKEHUS M B3auMoaeicTBUA Tea (26 4) MaTtepuanbHas TOUKa.
Cucrema oTcyera.
[Tepememnienne. CKOpOCTh MPSIMOJIMHEITHOTO pABHOMEPHOTO IBUKEHHUS. PaBHOYCKOpEHHOE
NPSIMOJIMHEWHOE JIBMDKEHUE: MTHOBEHHAsi CKOPOCTh, YCKOPEHUE, IEpEMEILICHHE.
['padwiky 3aBUCUMOCTH KWHEMAaTHYECKHX BEJIWYMH OT BPEMEHH MPU PABHOMEPHOM U
PAaBHOYCKOPEHHOM JIB)KEHUHU.
OTHOCUTENBHOCTh MEXAaHHUYECKOTO JBUKECHHUS.
[lepBoiii 3akoH HproroHa. MHepunanbHble cucTeMbl otcuera. Bropon 3akoH HeroTona.
Tperunt 3axkon HproToHa.
CBoOonHOe najzieHne. 3aKOH BCEMUPHOTO TAToTeHUs. IcKycCTBEHHbIE CITyTHUKH 3E€MJTH.
NMnynbe. 3aKk0H coxpaHeHus: uMityjbca. Pakerel. JlabopaTtopHbie padoThI:
1. UccnenoBanue paBHOYCKOPEHHOIO [IBIXKCHHUSI 0€3 HadallbHOM CKOpOCTH (C
HCTIOJIb30BaHueM 00opyoBanus « Touka poctay)
2. U3mepenune yckopeHUsi CBOOOJHOTO MajeHus (C MCIOJIb30BAaHUEM O0OpPYIOBaHUS
«Touxka poctay).
Mexannveckue KoJie0anust M BOJHbI. 3BYK (10 1)
Konebarenbnoe nBmwkenue. Konebanuss rpy3a Ha mnpyxuHe. CBoOoaHbIE
kosebanus. KonebarenbHas cuctema. [lepuos, yactota u aMIinTy1a KojieOaHUH.
[IpeBpatienue sHEprum Mpu KoJieOaHUAX. 3aTyxaromue kojebanus. BeiHyX1eHHbIE
KOJICOaHMUSI.
Pacnpoctpanenue konebanuit B ynpyrux cpefax. [lonepednsie U npoaoJibHbICBOJIHBI.
CBs13b IJIUHBI BOJHBI CO CKOPOCTHIO €€ PACIIPOCTPAHCHUS U TIEPUOIOM.
3ByKOBbI€ BOJIHBI. CKOpOCTH 3ByKa. ['pOMKOCTH 3ByKa W BBICOTA TOHA. IXO.
JlaGopaTopHbie padoThI:
3. HccnenoBanne 3aBUCUMOCTH TIEpHOJa W YacTOThl CBOOOJHBIX KoOJIeOaHUI
MasiTHUKA OT €T0 JIJTMHBI (C UCIOJIb30BaHUEM 000pynoBanus « Touka poctay).
djeKkTpoMarHuTHble siBjaeHus (17 4)
OaHOpPOAHOE M HEOJHOPOAHOE MATHUTHOE TIOJIE.
Hamnpapienue Toka ¥ HampaBlIeHHE JUHUNA €ro MarHuTHoro mnosis. [IpaBuiio OypaBumka.
OO6nHapy:xeHue MarHuTHOTO 1oJs. [IpaBuiio eBoii pykwu.
NHaykiuss MarHUTHOrO moJis. MarHuTHbBIM MNOTOK. OJIEKTPOMArHUTHAsT WHIYKIIMS.
['eneparop mnepemenHoro Toka. [IpeoOpa3oBaHme HSHEPrUM B DIEKTPOTCHEPATOPAX.
DKOJIOTUYECKHE TPOOJIEMBbI, CBS3aHHBIE C TEIJIOBBIMH W THUIPOIJIEKTPOCTAHIIHSIMHU.
DJIEKTPOMarHUTHOE TI0JIe. DJEKTPOMarHuTHbIE BOJIHBL. CKOPOCTh paclpOCTpaHCHUS
AJIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMarHuTHas mpupoja ceera. JlaboparopHubie padboThi:
4. VzyueHue sIBJICHUS PJIEKTPOMArHUTHOW MHTYKIIUH.
Crpoenne atoma u aroMHOro sapa (11 1) PannoakTUBHOCTh KaK CBUJIETEIHCTBO
CJIO’)KHOTO CTpOEHUsI aTOMOB. AJb(a-, 6eTa - U TaMmma-u3ITyyeHusl.
Omnsithl Pezepdopaa. SAnepuas Mmozens aroma.
PannoakTuBHBIE TPEBPAILEHUS ATOMHBIX SAED.
[IpOTOHHO - HEUTPOHHAs MOJIENb SAIpa. 3apAI0BOE U MACCOBOE YUCIIO. SIIEpHBIE PEAKIIUH.



Henenne u cunre3 saep. CoxpaHeHHE 3apsiAOBOTO U MAacCOBOTO YHUCEN NPHU ANEPHBIX
peaKuusx.
DHEprust CBsI3W 4acTUll B siApe. BoiaeneHre sHeprun npu SAEpHbIX peakuusx.3myuenue
3Be3Nl. SlhepHas sHepreruka. OKOJOTMYECKHE MpoOJieMbl  pabOThl  aTOMHBIX
AIEKTPOCTAHIIHM.
MeTtoapl HAOMIOIEHUST U PETUCTPALIMK YaCTHUIl B saepHON ¢usuke. Jlozumerpus.
JlaGoparopHblie padoThI:

5. M3ydenwne neneHus sapa aTroma ypaHa o ¢portorpaduu TPEKOB.
Crpoenue u 3Bosmonus Beenennoi (2 4)
['eonieHTprUecKas M reIMOLEHTPUYECKask CUCTEMbI Mupa. Oduznueckas mpupojia HeOECHBIX
ten Conneunon cucteMsl. [Ipoucxoxnenne Comneunoit Crucremsl. duznueckas npupoaa
Counua u 3Be31. Ctpoenue Beenennoit. DBontonusi BeeneHHo.
IloBTOpEeHue (2 4)
Yyammecs: 10/KHBI YMETh:
- J1aBaTh ONPEACIICHUE OCHOBHBIX MOHATUN OTHOCUTEIbHOCTh MEXaHUUYECKOTO JIBUKEHUS,
TPAeKTOpHUs, WHEPUUAIIbHAS CUCTEMa OTCUETAa, MCKYCCTBEHHBI CIyTHUK, 3aMKHYTas
CHUCTEMa, BHYTPEHHUE CUJIbl, MATEMAaTUYECKUI MAsTHHUK, 3BYK,MarHUTHOE T10JI€, BUXPEBOE
1oJie, JJIEKTPOMAarHUTHOE II0JI€, DSJIEKTPOMArHUTHBIE BOJHBL aibda-, OeTa-, ramMma-
U3JIy4eHUE, U30TOI, HYKJIOH, aTOMHOE SIIPO, MPOTOH,HEUTPOH;
- JaBaTh ONpejAcsicHUuEe (PU3MUECKUX BEIUYMH: NEpPEMEIIeHUEe, TPOCKIUs BEKTOpa, MyTh,
CKOpPOCTb, YCKOpPEHHE, YCKOPEHHE CBOOOJHOTO TaJeHUs, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, cuja, Cujia TSHKECTH, Macca, BEC Tella, UMITYJIbC,IIEPUO, YacTOTa, aMILUIUTY/a,
nepuoJi, yactora, (asza, JyIMHA BOJIHBI, CKOPOCTb

BOJIHbI, MAarHUTHAs WHAYKIHWS, MATHUTHBINA TMOTOK, SHEPrUsl 3JIEKTPOMATHUTHOTO MOJIS;
SHEprus cBs3u, 1eeKT Macc.

- 0OBSCHATH CYLIHOCTh T€OLEHTPUUECKON U TeIMOLEHTPUYECKON CUCTEMBI MUPA,

- yMeTh OOBACHATh NpoucxoxaeHue CoNMHEYHOM CHUCTeMbl, cTpoeHue BceneHHoi,
sBommoruio Beenennoit, ®usnyeckyto nmpupoy HebecHbix Tei, CoHIa U 3BE3;

- yMeTh opMyIHpPOBaTh 3aKOHBI HBIOTOHA, 3aKOHBI COXPAHEHUSI UMITYJIbCA; YPABHEHHUS
KMHEMATUKH, 3aKOH BCEMHPHOTO TSITOTEHHMS, 3aKOH COXPAaHEHUS UMIYJbCa, MPUHIIUI
OTHOCUTENTHHOCTH ['anmies, 3aKOHbI TaApPMOHUYECKUX KOJIeOaHU, TPaBUIIO JIEBOK PYKH,
3aKOH 3JIEKTPOMAarHUTHOW MHIYKIWH, TTpaBuio JleHna, 3akoH paiMOaKTUBHOTO paclaja;

- OOBSICHATH MEXAaHUYECKUE SIBJICHUS;

- pematb O3M i1 paBHOMEPHOTO U PABHOIIEPEMEHHOTO MPSIMOJIMHENHOTO IBUKEHUS,

- (opMyIIHpOBATH 3aKOH 3IEKTPOMATHUTHON MHAYKIIMH, TTpaBuio JleHua;

- 00BACHSATH MPEBPAIEHNE YHEPTUN TIPU KOJICOAHUSIX;

- MIOJIb30BATHCSI MOJICJIIMU TEMBI /111 OOBSICHEHHUS SIBJICHUI;

- pelath 3aJa4u MepBOro YPOBHSI.

I1l. Temaruyeckoe NIAHMPOBaAHHE C YKa3aHHEM KOJHMYECTBA YacoOB,
OTBOJMMBIX HA OCBOCHHUE KAKA0M TeMblI



7 KJIacc
Y4yeOHO-TeMaTUUECKUH TUIAH

3n/n
Koua-Bo Koua-Bo Koua-Bo
Tema nporpamMmmabl 4acoB 10 JIa0OPATOPHBIX | KOHTPOJIbLH
nporpamme pador bIX padoT
1 BBenenue 4 1
2 [TepBoHavabHBIC CBEJICHUS O CTPOCHUU 6 1
BEIIIeCTBA
3 BsaumoneiicTeue Ten 21 2 5
4 JlaBneHue  TBEpABIX Tell, )KUIKOCTEH 18 1 2
Y Ta30B
5 PaboTa 1 MOIITHOCTE. DHEPTHS 13 1 2
6 IToBTOpEeHME 6
Hroro | 6 Tem 68 5 6

7 Knacc (68 yacoB)

TEMA 1: Beenenue

®du3suKa - HayKa 0 IPUPOJIE

HaOmronmeunss u  onbITel. PU3WYECKHE BETUYWHBI.
W3mepenne Gpu3ndyecknx BeIHUrH.

KommiekT nocynel u

N3mepenne @uznueckux BeIWYUH. TOYHOCTH H
p ¢ - o0opynoBaHus
MOTpEeITHOCTh M3MepeHuid. Jlaboparopnas pabota 1
«OmnpeneneHne 1€Hbl JCIEHHUS  HU3MEPHUTEIBHOIO st
npubopa»

YUYEHHUECKUXOIBITOB
Usmepenne Qusnueckux BenumuuH. Tounocts u | KommbrotepHoe
MOTPEITHOCTh H3MEPEHUH. o0opyoBaHue

TEMA 2: Kommiekt nmocynsl u
[lepBoHauanbHbIE o0opynoBaHusi  JJs
Crpoenue BeniectBa. MoJIeKybl.
CBEICHMSI O CTPOCHHUH YU4EHUYECKUX
BELIECTBA. OTIBITOB
KommnbsrorepHoe

Juddys3us B razax, )KUIKOCTSIX U TBEPJBIX Teslax

obopynoBaHue ¢
BUJICOKAMEPOil ISt
JIETAJILHOTO
paccMoOTpeHHs
OIIbITaA, BBIBEJICHHOI'O
Ha DKpaH.

Bzanmuoe IMPUTSXKCHUEC U OTTAJIKUBAHWEC MOJICKYJI

ArperaTHHe COCTOSAHHA BCUICCTBA




CTpoeHue BellecTBa.

Komnbroreproe
obopymoBaHue.
Hudposas
nabopaTopus
yUCHHYECKAs
(pusuka, xumus,
OouosorHs):
Hudporoii naruuk
TEMIIepPaTyphI
Kommuiext nocyisl u
o0opymoBaHus st
YUCHHUECKUX
OTIBITOB

JlaboparopHas padora 2 «/3MepeHue pa3mepoB MabIxX
TEI

TEMA 3:
BzaunmoneiicTBue ten.

Mexanudeckoe JBMKSHUE. CKOpOCTL

Kommberoreproe
o0opynoBaHue C
BHJICOKaMEpOH

JUTSIIETAIBHOTO
paccMoTpeHHs
OTIBITA,
BBIBE/ICHHOTO

HadKpaH.

PaBHOMepHOG U HCPABHOMCPHOC IBUXKCHUC

Pacuer IMyTH 1 BpEMCHU NBUKCHUA

Bzaumopencreue ten. Maepuus

Macca tena. EquHuib HU3MCPCHUSA MACCHI

JlaGopatopnass pabota 3 «l3mepenue macchl Ha
PBIYAKHBIX BECAX»

[TnotHocTs BemiectBa. JlaGopatopHas pabota 4
«3mepenne oobema Tenay

O6opynoBanue st
1a00paTOPHBIX
pabot

n
YYCHUYCCKUX
OIIBITOB

JlaGopatopuast pabora 5 «OmnpeneneHue TUIOTHOCTH
TBEP/OTO Telay»

OO6opynoBanue ajst
71a00paTOPHBIX
pabort

n
YYCHUYCCKUX
OIIBITOB

PacueT macchl 1 00beMa Tejia 10 ero INIOTHOCTH

Pemenne 3agad  1mo TtemaM — «MexaHHYeCKOe
IBIDKeHHE», «Maccay, «[I10THOCTE BemiecTBa

OO6opynoBanue ajst
71a00paTOPHBIX
pabor

n
YYCHUYCCKUX




OTIBITOB)

KontponbHast padora Nel mo temam «MexaHuueckoe
JBIDKEeHUe», «Maccay, «I110THOCTh BelecTBay.

Cua. Cuita TSoKeCcTH

Cuna ynpyroctu. 3akoH ['yka. JlunamomeTp.

Bec Ttena. HeBecomocTh

Bec Tena. Enununbl cuiibl. CBSI3b MEXIY CHIION
TSDKECTH U Maccoii Tena. JlaboparopHas padora 6
«["pagynpoBaHue Mpy>KWHBI U U3MEPEHUE CHJIT
JUTHAMOMETPOM)

PaBHOelicTBYIOIIAA cHila

Cuna tpenus. Tpenue nokos

Tpenue B npupoje u TexHuke. JlaboparopHas pabota
Ne 7 «MI3mepenne CUIIbl TPEHHUSI C IIOMOLIBIO
JUHAMOMETPay.

Pemenne 3ana4 1mo TemaMm «CHIIBD,
«PaBHOJEHCTBYIOIIAS CHIT»

O6opynoBanue st
71a00paTOPHBIX
pabort

u

YUCHHUYECKUX
onbITOB (Ha 6a3ze
KOMILJIEKTOB

TUTSL
orm)

Peanbnas ¢usuka (ypok-uepa)

o0opynoBaHue

TUISITIa00paTOPHBIX
pabort

n
YYCHUYCCKUXOIIBITOB

KonTponbhas padorta Ne2 no temam «Bec tenay,
«['papuueckoe nzobpaxenue cuny, «Cuib,
«PaBHOIEUCTBYIOIIAS CHIT».

obopynoBaHue

JUISLTa00paTOPHBIX
pabot

n
YYCHUYCCKUXOITBITOB

TEMA 4: JlaBnenue
TBEPABIX TEJ,
JKUIKOCTEN U Ta30B.

JlaBneHnue

JlaBiieHME TBEPIBIX TEI

JlaBrnenue raza




JlaBiaeHne B )XMAKOCTAX U razax. 3akod Ilackais.
Pacder naBieHus )KUAKOCTH HA THO U CTEHKHU COCYylla

Pemenue 3anau. CamocTosiTenpHas paboTa o Teme
«/laByieHne B )xuJKOCTU U ra3e. 3akoH [lackams».

Coobmaromnmecs: Cocybl

O6opynoBanue ISt
JEMOHCTPALMI

Bec Bo3ayxa. ATMOocdepHOe JaBlicHHE

Nzmepenune atmocdepHoro gaBneHus. bapomerpsi.

N3mepenne nasienus. MaHoMeTpbl

O6opynoBanue ISt
JIEMOHCTpALIH

[TopiHeBoM KUAKOCTHBIN Hacoc. ['uapaBinyeckas
MallliHa

O6opynoBanue st
JEMOHCTPALUI

ApxumenoBa cuna. JlaboparopHas padota 8
«OmnpeneneHne BHITAIKUBAIOIIEH CUIIbI, 1EUCTBYIOIIECH
Ha MOTPYKEHHOE B KUJIKOCTh TEJI0)

ITnaBanue Ted.

Pemenue 3agau no remaM «ApXxuMeI0Ba CHIIa,
«Y CIJI0BUA TUIaBaHUS TEID

JlabGopaTtopHas pabota 9 «BrisicHeHUE ycnoBuit
IUTaBaHUS TEJ B KHUIKOCTH

O6opynoBanue ais
JIEMOHCTpALH

ILnaBanue cynoB. Bo3ayxormiaBanue

Pemenue 3agau no remaM «ApxuMezioBa CUIIay,
«IInaBanue Ten», «llmaBanue cynos.
Bo3znyxormiaBanuey.

O6opynoBanue st
JEMOHCTPALMI

Pemenue 3agau no reme «/laBineHue TBEpAbIX TEN,
JKHJIKOCTEH M Ta30BY

KonTponsnas padora Ne3 no teme «JlaBienue
TBEPJIBIX TE€J, XKHUJIKOCTEH U ra3oB.»

TEMA 5: Pabota u
MOIIIHOCTb. DHEPIUsl.

Mexannueckas pabota

O6opynoBanue ajst
1a00paTOPHBIX
pabort

n
YYCHUYCCKUX
OIIBITOB

MormtnocTts

O6opynoBanue st
1a00paTOPHBIX
pabot

n
YYCHUYCCKUX
OIIBITOB

IIpocteie Mexanu3msl. Poruary.




MowmeHT cunbl. Pbryaru B TexHuke, ObITY U IPUPOIE

JlaGopaTtopHnas paborta 10 «BrlsicHeHHE yCIOBHi
paBHOBECHSI ppIUara

bnoxku. «3omoToe IIpaBUJIO» MEXAHUKHU

Pemenue 3anau no Teme «Y ciioBusi paBHOBECHUS
pblyaray.

LlenTp TsxecTr Tena. Y caoBUsl paBHOBECHS TEN

O6opynoBanue st
1a00paTOPHBIX
pabor

n
YYCHUYCCKUX
OIIBITOB

KoaddumuenT nonesnoro nericreus. JlaboparopHas
pabora Ne 11 «Onpenenenue KI1/] npu noaseme tena
110 HAKJIOHHOM TIOCKOCTH.

3H€pFI/I$[. Kunernueckas u NMOTCHIHAJIbHAsA SHCPIruAa

Ob6opynoBanue ais
1a00paTOPHBIX
pabor

n
YYCHUYCCKUX
OIIBITOB

[TpeBpamenus sHeprun. Pabora u MOIIHOCTS.

O6opynoBanue ajst
71a00paTOPHBIX
pabort

n
YYCHUYCCKUX
OIIBITOB

Pemtenue 3ama4 o reme «PaboTa U MOIIHOCTb.
OHeprush»

Pemenne 3amay mo teme «PadoTta M MOIITHOCTE.
OHeprus»

O6opynoBanue st
1a00paTOPHBIX
pabot

n
YYCHUYCCKUX
OIIBITOB

TEMA 6.
Oo6ob61aroriee
MIOBTOPEHHE

Hrorosoe nosropenue «B3auMoaencTBue Tei.»

Hrorosoe nosropenue «/laBieHue TBEpIAbIX TE,
KUJIKOCTEHN U ra30B.»

Hrorosoe nosropenune «PaboTa 1 MOUTHOCTb.
OHeprus.»

l'onoBas koHTpoONIbHAS PaboTa 3a Kypc 7 Kiacca

AHam3 KOHTPOJIBHON pabOThI

«41 3Ham0, 1 MOTY...»




YyeOHO-TeMaTHUECKUI TIJIaH

8 kJjacc 68 yacoB

Koa-Bo | Koa-Bo Koa-Bo
Yer- pumepHbIe Tema nmporpamMmmbi YacoB 10| Jafopa- | KOHTPOJIb-
BepTh | CPOKH Npo- | TOPHBIX | HBIX padoT
rpamme | padot
l. 01.09 — 14.10 | 1.TeruoBkle siBiieHus 2.113MeHeHHE 13 3 1
16.10 — 21.10 | arperaTHBIX COCTO- 4 - 1
saui Bemectna (11 1)
Il. 09.11 - 03.12 | 2.M3MeHeHuE arperaTHbIX COCTO- 7 1 1
STHUH BelecTBa (Mpoa0KEHHUE)
07.12-24.12 | 3.Dnekrpudeckue siBieHus (26 1) 7 - 1
1. 12.01 — 23.03 | 3.DnekTpuyueckue siBIEHUS (Tpo- 19 5 2
JIOJKEHUE)

IV. |01.04 -19.04 | 4.OnekTpOMarHuTHBIC SBICHUS 7 2 1
22.04-21.05 | 5.CsetoBbie siBiieHus 6.Pe3epBHOE 9 3 1
22.05-31.05 | Bpems 2 - -

Wtoro | 01.09 —31.05 | 5 rem 68 14 8




Hcnonb3oBanue 000py10BaHUA

Ne LEHTPaeCcTeCTBEHHOHAYYHOH 1
n/ Tema ypoka Koua-Bo TEXHOJIOTHYeCKOM
n 4acoB HanpaBJIeHHOCTeil
«Touka pocra»
TemnoBble siBjaeHust (254.)

1 Texnuka 0e30macHOCTH B KabuHeTe 1 [udposas nadbopaTopust yaueHHUECKast
¢busuku. TernoBoe ABUKEHUE. (¢pusuka, xumus, OUOIOTHA):
TeMHepaTypa L[H(i)pOBOfI JAaTYUK

TEeMIepaTypbl

2 BHyTpeHHss SHEprus 1 Hudposas nabopaTopusi yaeHUUIECKas
(pu3uka, xumusi, OuoOIOTH):
[Hudposoit JTATYHK
TEeMIEPaTypbl

3 CriocoObI N3MEHEHHS BHYTPEHHEH 1 [Mu¢posast madboparopust yaueHUUYECKas
SHEPTUu (puzuka, xumusi, GuoIOTHUA):

[udposoit JaTYUKTEMIIEPATYPBI
4 Bune! Ternonepenayu. 1 o0opynoBaHue JUISIIa00paTOPHBIX
TemnonpoBOAHOCTb. pabot u
Y4EHHYECKUXONBITOB
5) Buns! Tennonepenaun. Konseknus. 1 0bopynoBaHue JUI1a00paTOPHBIX
pabor u
YUEHHYECKUXOMBITOB
6 Bune! Teruonepenauu. M3nyuenue 1 obopynoBaHue JUI1a00paTOPHBIX
pabor u
YUYEHHUYECKUX ONBITOB

7 KonudecTBo TEmoThlI. 1

8 Y nenpHast TEMIOEMKOCTb. 1

9 Pacuet konmuecTBa TemnoTel. Pemenne 1
3azad.

10 | JlaGopatopnas pabota Nel «CpaBHeHue 1 O6opynoBaHue A 1a00paTOPHBIX
KOJIMYECTB TETJIOTHI TP CMEITMBAHUN BOJIBI pabot "
pasHoOi TeMIepaTypb» YU4EHHUYECKUX ONBITOB (Ha 6a3e
KOMILJICKTOB TUIst
0)}€))
11 JlaboparopHas padota Ne2 «3mepenue 1 ObopynoBanue i 1a00pPATOPHBIX
yJIeIbHOM TEIIOEMKOCTH TBEPJIOTO TENIay. paboT M yueHHUECKUX OMBITOB (Ha Oa3e
KoMIuieKToB 1iy1st OI'D)
12 DHeprus TOIIUBA. Y IelibHas TEIIoTa 1
CTOpaHMsL.
13 3aKOH COXpaHEeHUs U TIpEBpAILCHUS 1
HHEPIUU B MEXAaHUYECKHUX U TEIJIOBBIX
npoleccax.
14 KonTponbnas padota Ne 1 o Teme: 1
«TenoBble SBICHU.
15 ArperaTHble COCTOSIHHSI BEILIECTBA. 1 [Mudposas nadboparopust
[InaBnenue u oTBepeBaHNE yueHHUECKast
KPUCTAJUTMYECKUX TEll. (¢pusuka, xumusi, OUOIOTHA):
[Tudposoii JaTYUK
TEMIEPATYPhI
16 ['paduik maBiaeHUs 1 OTBEPACBAHUS 1 [udposas nabopaTopusi yaeHUIECKas




KPpUCTAINIMYCCKUX TECII. YILGJ'IBHaH TCIJIOTAa
IIJ1aBJICHUA

(¢pusuka, xumus, OUOJIOTHA):
[Tudposoii JaTYUK
TEeMIepaTypbl

17 Kontponbnas padora Ne 2 o teme:
«HarpeBanwe u miaBieHue
KPUCTAJUTUICCKUX TEID».

18 Hcnapenue. [lornomenue 3Hepruu npu
UCIIAPEHUHU )KUJKOCTHU U BbIJICIIEHUE €€
P KOHAEHCALMY Napa.

Ob6opynoBanue IIAAEMOHCTPAIUN

19 Kuneunune

ObopynoBanue st

JIEMOHCTpAIUi
20 BrnaxkHocth Bo3myxa. CriocoOsl eé Oo6opynoBaHue s 1Ta0OPaTOPHBIX
onpenenenus. Jlaboparopuas pabora pabot "
Ne3 «M3mepenune BIaXKHOCTH BO3/IyXa YUEHHUYECKUX OTBITOB (Ha 0a3e
KOMILJICKTOB ISt
0]}€))]

21 VY nenpHas TEmioTa mapooopa3oBaHus U
KOHJICHCAIINH.

22 PaboTa rasa u nmapa npu paciimpeHHH.
JlBurarens BHYTPEHHETO CTOPAHMS.

23 [Taposast Typouna. KI1/] rerioBoro
JIBUTATEIIS.

24 Pewmenue 3amay no reme: «Pabora rasza u
rapa mpy pacuIupeHUm.

25 Konrtponsnas pabora Ne 3 o teme:
«/I3MeHeHne  arperaTrHbIX COCTOSIHUN
BEIIIECTBAY.

DJieKTprYecKue siBjaeHus (27 1)

26 DnexTpu3anus Tel npu
CONPUKOCHOBEHUH. B3anmoiericTBus
3apsHKEHHBIX TEJ.

OO6opynoBanue JIIIEMOHCTpaIUi

27 DIEKTPOCKOI. DIEKTPUYECKOE T0JIE

ObopynoBanue s
JIEMOHCTpALI

28 JenumMocTh 3JIEKTPUYECKOTO 3apsia.

O6opynoBanue aJis

ONEeKTpOH JIEMOHCTpaLMH

29 CtpoeHne aTOMOB

30 OOBsicCHEHHE HIIEKTPUUYECKHX SIBICHUI. o0opyaoBaHue JUI171a00paTOPHBIX
[TpoBOAHMKH, TOITYIPOBOJAHUKH U pabot u
HENPOBOJHUKH DJIEKTPUUECTBA YYEHHIECKUXOIBITOB

31 Konrponsnas padora Ne 4 o Teme
«Qnekrpusanus Tena. CrpoeHue
aTOMOB)Y.

32 DIIEKTPUYECKUI TOK. DJIEKTPUYECKAsALEIIb o0opynoBaHue JUTISITa00paTOPHBIX
Y €€ COCTABHbIE YacCTH. pabot u

YUEHUYECKUXOIBITOB

33 ONeKTpUYeckuid TOK B MeTajulax. o0opyaoBaHue JUIs11a00paTOPHBIX
JleicTBUA ~ DJIEKTPUYECKOTO  TOKa. pabor u
Hanpasnenue Toka. Y4EHUYECKUXOIBITOB

34 Cwuna Toka. EquHUIBI CHITBI TOKA.




Amnepmerp. 3mepeHue cuiibl TOKA.

35 JlaGopatopHas paborta Ned «Cbopka o0opyaoBaHue JUI11a00paTOPHBIX
NEKTPUUECKON LENH U U3MEPEHHUE CUIIBI pabot u
TOKa B €€ PAa3JINYHBIX y4acCTKax». YYCHHYECKUXOIBITOB

36 | Dnekrpuueckoe HanpspkeHue. EMuHUIbI o0opy0BaHue JU11a00paTOPHBIX
Hanpsbkenus. Boinstmerp. M3mepenue pabort u
HanpsbkeHus. JlaboparopHas pabora YYEHHUYECKUXOIBITOB
Ne5 «M3mepenue HanpsKEHUs Ha
Pa3INYHBIX YYACTKAX JIEKTPUUECKOM
LET.

37 3aBUCUMOCTh CUJIBI TOKA OT o0opy0oBaHue JU171a00paTOPHBIX
HaNpsOKeHUs. DIEKTPHUECKOE pabort "
COIIPOTHBIIEHUE ITPOBOIHUKOB. YUEHHYECKUXOIBITOB
EnHUIBI CONPOTUBICHHUS.

38 | 3akon Oma juIsl y9acTKa LEH. obopynoBanue  JUIAIa00PATOPHBIX

pabor u
YUEHHYECKUXOIBITOB
39 | Pacuer conmpoTHBIEHUS IPOBOTHUKOB.
VY aensHOE conporuBnenue. [Ipumepst Ha
pacueT CONpOTUBIICHUS TIPOBOAHUKA,
CHJIBI TOKA U HalIPSDKEHMS

40 Peocrarsl. JlaboparopHas pabora Ne6 obopynosanue JUIsL1a00PaTOPHBIX
«PerynupoBanue cuiIbl TOKa pabot u
pPEOCTATOMY. Y4EHHUYECKUXOIBITOB

41 | JJaboparopHas pabota Ne7 «3mepenue o0opyoBaHue JU11a00paTOPHBIX
COIIPOTHUBJICHUS IPOBOJAHNKA IPU TTIOMOIIIN pabot "
amrepMeTpa u BOJIbTMETPAy. YYEHHYECKHXOIBITOB

42 [TocnenoBarenbHOE U apaenbHOE o0opyoBaHue JUI71a00paTOPHBIX
COCIIMHEHHE MPOBOIHUKOB. pabot "

YUEHHYECKUXOBITOB

43 Pemenune 3anau o reme:

«[TocnemoBarenpHOE U MapaLIeIbHOE
COCZIMHEHUE MTPOBOTHUKOBY.

44 PaboTa 351eKTpryYecKoro ToKa.

45 | MOIIHOCTb JIEKTPUUYECKOTO TOKA. o0opyoBaHue JU171a00paTOPHBIX
JlabopaTtopHnast pabota Ne8 «3mepenue pabor "

MOITHOCTH U pabOThI TOKA B DJIEKTPUUYECKOM YYEHHIECKUXOIBITOB
JIAMITe.

46 Enunauna paboThl 37€KTPUIECKOTO TOKA,
pUMEHsIeMbIe Ha TIPAKTHKE.

47 HarpeBanue npoBogHUKOB
AIIEKTPUUYECKUM TOKOM. 3aKOH
Jxoyinsa - Jlenna

48 | KonneHcatop o0opyaoBaHue JUI171a00paTOPHBIX

pabor u
YUEHHUYECKUXOBITOB

49 | JlaMna HakaJMBaHUA. DIEKTPUUECKHUE
HarpeBareIbHble TPUOOPHI.

50 KopoTtkoe 3ambikanue. [TnaBkue

peIOXPaHUTEIH.




ol IToBTOpEHME TEMBI «DNEKTPUUECKUE
SIBIICHUS).
52 Kontponbnas padora Ne 5 o Teme

«DNEKTPUUYECKHUE SBIICHUSI.

DjIeKTpOMArHuTHbIE siBJIeHuUs1 (6 )

53 MarsuTHOe 11051e. MardauTHOE I10J1e O6opynoBanue aJis
MPSMOr0 TOKAa. MarHuTHbIC JIMHUH. JIEMOHCTpAIUH
54 MarsuTtHoO€ 10oJIe KaTyIIKX ¢ TOKOM. Ob6opynoBanue s
DNIEKTPOMArHuThl ¥ UX IPUMEHEHHUE. JIEMOHCTpAIH
55 | IlocTosiHHbIe MarHUTHl. MarHuTHOENOJIE o0opyaoBaHue JUI1a00paTOPHBIX
MOCTOSTHHBIX MarHuTOB. pabot u
YUEHUYECKUXOIBITOB
56 MarunuTHoe 1noje 3eMiu.
57 JleiicTBre MarHUTHOTO TOJIS HA
MIPOBOIHHK C TOKOM.
Onektpoasurarens. JlabopaTopHas
pabota Ne 9 «/3yueHue 3eKTpUIecKoro
JIBUTATEIIS] IOCTOSIHHOTO TOKA.
58 KoHnTtpoinbnas padora Ne 6 o Teme:
«DJIEKTPOMATrHUTHBIC SBIICHUS.
CaertoBble siBjeHus (9 u)
59 HcTtounuku cBeta. Pacnpoctpanenuecsera obopynoBanue JUISLTIa00paTOPHBIX
pabor "
YUEHUYECKUXOIBITOB
60 BunnMoe nBrxeHne cBeTHII
61 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUSICBETA obopynoBanue TUISITIab0paTOPHBIX
pabor "
YUEHUYECKUXOIBITOB
62 I1nockoe 3epkaino
63 [Tpenomnenue cBeta. 3aKoH obopynoBanue TUISITIa00paTOPHBIX
MIPEJIOMJIEHUS CBETA pabor "
YUEHUYECKUXOIBITOB
64 JInnzel. OnTHyeckas cuiia JUH3BI obopynoBaHue JUIsL1ab0PaTOPHBIX
pabor u
YUEHUYECKUXOIBITOB
65 N306paxenus, 1aBaeMble JIMH30M. ObopynoBanue ams
JlaboparopHas pa6ota Nel( 1a60pPaTOPHBIX
«[Tomydenne n300pakeHUs ¢ TTOMOIIIb pabot "
cobuparomieit TUH3bD YIEHHYECKHX OMBITOB (Ha Gase
KOMILIEKTOB s OI'D)
66 ['ma3 u 3peHue.
[ToBTOpHTENEHO-0000IIAOIIHI YPOK TIOTEME
«CBETOBBIE SIBIICHUS)
67 Konrtponsnas pabora Ne7 o Teme

«CBeETOBbBIE ABIECHUI»

IMoBTOpenue (1 41.)

68

Hrorosas KoHTpobHAs paboTa 3a Kypc
8 xnacca . [loBropenue marepuana ¢pusuku 8

KJj1acca.




9 knacce (68 wacoB)

Koua-Bo
Koua-Bo | Koua-Bo KOH-
Yer- pumMepHbIe Tema nmporpamMmmbi 4YacoB no | jgadopa- | TPOJib-
BepTh | CPOKH Mpo- | TOPHBIX HBIX
rpamMme | pabdor pador
l. 01.09 — 23.10 | 1.3akoHBI B3aMMOJCHCTBYS U IBHIKECHUS 16 1
ten (26 1)
Il. 04.11 - 09.12 | 1.3aK0oHBI B3aUMOJCHCTBHSI U TBUKCHHUSI TEJ
(mponomxkeHue) 10 1 1
11.12-25.12 | 2.MexaHu4yeckue KOJICOAHUS W BOJIHBI. 5 - -
3Byk (10 )
1. 11.01 - 29.01 | 2.Mexanuueckue KoOJICOAHUS W BOJIHBI. 5 2 1
3BYK (IIPOJIOTIKEHHE)
01.02-22.03 | 3.DmekpomarautHbie mosne (17 4) 17 2 1
IV. | 01.04 —-25.05 | 4.Ctpoenue atoma u atomHoro sapa (11 ) 11 3 1
Crtpoenue Becenennoit (4 1) 4 - -
Htoro | 01.09 — 25.05 | 5 rem 68 9 5
Hcnoan3oBanue 060py10BaHus
LHEHTPAeCTeCTBEHHOHAYYHOU U
Ne Tema ypoka Koa-Bo TEXHOJIOTHYEeCKOH
n/n 4acoB HaINpaBJIeHHOCTEN
«Touka pocra»
3axoHbl B3auMoeiicTBust u ABMkeHus Tes (30 yacoB)
1. MarepuanbHas Touka. Cucrema 1
oTCcYeTa.
2. [Tepememienue 1
3. OmnpeneneHne KOOpAMHATHI 1
JIBHKYIIETOCS Tella.
4. [Tepememenue npu 1
MPSIMOJTMHEITHOM PaBHOMEPHOM
JIBUKCHHH.
5. [IpamonuneitHoe 1
PaBHOYCKOPEHHOE JABMKCHHUE.
YckopeHnue.
6. CkopocTh IpSIMOITMHENHOTO 1
PaBHOYCKOPEHHOTO JIBUKCHHUSI.
I'padux ckopocTH
7. [Tepememnienue npu 1
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JBIKECHUH
8. Pemenue rpadpuueckux 3amay. 1




Ilepemerienue tena npu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JBIKEHHH 0€3 Ha4aJIbHON CKOPOCTH

9. JlaGopaTtophnas pabora Ne 1 1 000pyI0BaHUE JUISL
«HccnenoBanue paBHOYCKOPEHHOTO J1a00PaTOPHBIX PaboT 1
JBUKCHISI0€3 HAYaJIbHON CKOPOCTH yHCHHHUCCKHX OTBITOB
10. Pemenne 3amau 1
11. KonTponbHas pabota Ne 1 1
«IpsAMOIMHEHHOE NBUKECHUEY
12. OTHOCUTEIBHOCTD JIBUKEHHUS. 1
13. NuepumanbHble CUCTEMBI 1
orcuera. [1epBrlii 3aKk0H
HproToHna
14, Bropoii 3akon HeroTona 1
15. Tperwnii 3akon HeroToHa 1
16. CBoboHOE TaIeHuE Tel 1
17. JIBmxeHue Tesa, OpOIIeHHOTO 1
BEPTHKAIBHO BBEPX.
Hesecomocts
18. Jlaboparopnas pabota Ne 2 1 o0opy10BaHKe JUIs

1a00paTOPHBIX padOT u
[YUCHUYECKUX OIBITOB

((I/ISMepeHI/IC YCKOpeHI/IHCBO6OI[HOFO

naJICHUS)
19. 3aKOH BCEMUPHOTO 1
TATOTEHUS
20. YckopeHnue cBOOOTHOTO TMaIeHUsTHA 1
3emiie U Ipyrux HEOECHBIX
Tesax.
21. IIpssMONMHENHOE U KPUBOJIMHEWHOE 1
JBU>KeHUE. [[BroKeHue Tena no
OKPYKHOCTH
C MMOCTOSIHHOM 110 MOJTYJTFOCKOPOCTBIO.
22. HckyccTBEeHHBIE CIYTHUKH 1
3emsn
23. Nmnyibe Tena. 3akoH 1
COXpaHEHMsI UMITYJIbCa
24. PeaktuBHOE nBmkenue. PakeTol. 1
25. BrIBOJ1 3aKOHA COXpaHEHUS 1
MEXaHUYECKON SHEPTUU.
26. Konrtpomnbnas pabora Ne 2 1
«3aKOHBI B3aMMO/ICHCTBYSI HIBH)KCHUS
TEI»
Mexanuuyeckue koJie0aHus u BOJHbI.3BYK.(10 yacoB)
27. KonebarensHoe nemxenue.Coboausie | 1 obopyoBaHue AL
KOJIeOaHus 1a00paTOpHBIX PaboT U
[YIEHHUYECKUX OTBITOB
28. BennunHbl, XapakTepusyromnye 1 obopynoBaHue AL
KOJIE0ATENBHOE BHKEHNE n1abopaTopHBIX padoT "
Y4EHHYECKUX OMBITOB
29. JlaGopaTtophnast pabota Ne 3 1 O6opynoBanue Jist 1Ta00PaTOPHBIX

<MHccneqgoBanue 3aBUCUMOCTU pabor u




Mepro/ia ¥ YaCTOThI CBOOOHBIX
KOJIEOaHUI MAasTHUKA OT JJIMHBIETO
HUTHU>>

YYCHHUYCCKUX OIIBITOB

30.

JlaGopaTtopHnas padora Ne 4
«HccnenoBanue 3aBUCUMOCTH TIEpHOJa
KOJICOaHUH TIPYKUHHOTO MasiTHUKA

OT MacChl rpy3a M KECTKOCTH

O6opynoBanue aJis 1a00paTOPHBIX
pabor u
YUCHHUYECKUX OTIBITOB

31

[peBpariieHre YHEPTUU TIPU
KO0JIEOATEILHOM JIBHIKEHUH.
3aryxarollye ¥ BHIHYKICHHBIC
KOJIEOaHU

32

Mexanunueckue BoJIHbL. [IpogosibHbIE
Y TIONIEPEYHBIE BOJIHBI

33

Jnuna BosiHbl. CKOPOCTH
pacnpocTpaHeHus BOJIH.

34

3ByKOBBI€ BOJIHBI. CKOPOCTH 3BYKa

o0opyoBaHue JUTS
1a00paTOPHBIX padOT u
[YYEHUYECKUX OIBITOB

35

[ToBTOpUTENB- HO- 00OOMIAIOIINN YPOK
0 TEME

«MexaHn4eckue KoueOaHus U BOJIHBL.
3BYK»

36

KonTtponbHast pabora «MexaHnndeckne
KOJIeOaHUS ¥ BOJHBI. 3BYK»

DaexTpomarHuTHoe noJe (17 yacos)

37.

MarnutHoe nosie. OTHOpPOIHOE U
HEOJTHOPOJHOE MarHUTHOE TI0JIe

obopynoBaHue JUTSI
1a00paTOPHBIX padOT u
[YUEHUYECKUX OIBITOB

38

Hanpasnenne Toka n
HaIpaBJICHUE JINHUU €r0
MarHuTHOro mnous. [IpaBuiio
OypaBumKa

39

OO6HapyxeHrne MarHUTHOTO TOJIS 110 €r0
JICUCTBUIO HA AJIIEKTPUUECKUI

ToK. [IpaBuiio seBoi pyku

40

Nuaykuyst MAarHuTHOTO MOJIS.
MarsuTtHbIA TOTOK

41

SIBIIeHUE DIIEKTPOMArHUTHOU
Nunykunu. Hanpasnenue
MHIYKIIMOHHOI'O

toka. [IpaBuso Jlenna.

O6opynoBanue JUTST
NIEMOHCTPALIUI

42

JlaGopatopHas pabota Ne 4
«3y4eHue siBIeHUSA
AJIEKTPOMArHUTHOW MHYKIIAN

obopynoBaHue JUTST
1a00paTOPHBIX pabOT u
YYCHHUYECKUX OIBITOB

43

[Tonmyuenue u nepenaua
HEPEMEHHOTO 3JIEKTPUUYECKOTOTOKA.
Tpancdopmarop

44

DIEeKTPOMarHUTHOE MOJIeE.
OJIEKTPOMAarHUTHHIE BOJIHBI

45

Koneb6arenbupiii kKoHTYyp. [Tonyuenue
SJICKTPOMAIrHUTHBIX




KoJiebaHuil

46

[IpuHIUIIBI paIHOCBSA3U U
TEJICBUCHUSL.

47.

DneKTpoMarHuTHast Ipupo/ia
CcBeTa.

48

[Ipenomnenue cBera. Pu3nuecKkui
CMBICJI 10KA3aTEANPETIOMIICHUS.
Hucnepcus

obopynoBaHue JUTST
71a00paTOPHBIX pabOT
[VICHUYECKUX OMBITOB

49.

ITornomenue n HCITYCKaHHUEC
CBC€Ta aTOMaMH.

[IpoucxoxaeHue JMHEeHYaThIX
CIIEKTPOB.

50.

KoHnTtponbHas pabota N4 «
DJIEKTPOMArHUTHOE T10JIE)

CtpoeHue aToMa 1 aTOMHOIO0 s1pa 11 yacoB)

51

PannoaxktuBHocTh. Monenu
aTOMOB

52

PannoakTuBHBIE IpeBpanieHUs
ATOMHBIX sJIEP.

53.

3KCH€pI/IMeHTaHBHLI€ METObI
HUCCICIOBaHU YaCTHUII.

Kommbroreproe
00opyI0OBaHNE

54

Jlaboparopnas pabota Ne 5

((I/ISYLICHI/IG ACJICHUA d[Ipa aTOMaypaHa

1o ¢ororpaduu TpEKOB»

55

[enenue sanep ypana. Llennas
peaxiusi.

56

JlaGopaTtopnast pabota Ne 5
«M3ydenue neneHus siapa aToMma
ypana 1o ¢otorpaduu TPEKOB»

57

SInepHslil peakTop.
[Ipeo6pa3oBanue BHyTpeHHEH
SHEPrUM ATOMHBIX sJIEP B

58

Bbuomornyeckoe neiictaue
paauanuu. 3aKoH
paZi0aKTUBHOTO pacraja

59

TepMosiaepHas peakuus

60

Penrenue 3amad. Iloaroroska k
KOHTPOJIbHOM paboTe Ne3.

«CTpoeHue aToMa U aTOMHOTO
sapay

61.

KonTtponbHas pabora Ne 5
«CTpoeHue aToMa ¥ aTOMHOT'O

spay

62

Ctpoenue Beesiennoit

63

Cocras, cTpoeHue u
npoucxoxaeHue CoaHeyHOn
CHUCTEMEI

KomnerotepHoe
obopynoBaHue

64

Bonsmue mianetsl CotHeYHON

KomnerotepHoe




cuctemsl Maiibie Tena CoaHeuHOR o0opynoBaHue
CHUCTEMBI

65 Crtpoenue, u3aydeHue u KommbrorepHoe
sBommonus Conuna u 3se31 CTpoeHue u o0opynoBaHue
IBOJTIOLIHS
BcenenHnon

66 3aKITI0YNTEIBLHOE 3aHATHE TI0 1 KommnbrorepHoe
teme «Ctpoenue Beenennoi» obopynoBaHue

67 HrtoroBoe moBTOpeHue 3a Kypc 1
busuku 7-9 Kiaccon

68 HroroBoe nmoBTopeHue 3a Kypc 1
¢busuku 7-9 xmaccos

Onucanue yueOHO-MeTOANYECKOT0 0OecnedeHust

U MaTepHajbHO - TEXHHYECKOr0 odecneyeHue 00pa3oBaTeIbHOI0 mpouecca

1 Tabmumpl: Cxema BoasHOro oToruieHHs. OrmnpeneneHue 3apsia dJIEKTpOHA. DJIEKTpOHArpeBaTelIbHbBIC
npubopsl. JlBurarens BHyTpeHHero cropanusi. IlapoBas TypOuna. ['anbBaHMYeCKHE€ WCTOYHHMKH TOKA.
CoenuHeHnre MOTpeOUTENCH DIIEKTPOIHEPTUH. AKKYMYJIATOPBL. DJeKTpoMarHuTHoe pene. [IpuMeHneHwne



anektpoMaruuTa. ConHeunble U JlyHHbie 3aTMenusi. Cwiibl ynpyroctd. PaBHoBecue Tten. OnpenerneHue
MoJIoXKeHus Tena (Touku). OTHOCUTENBHOCTh JBMKEHUS (TIepeMellieHus] napajiieibHbl). OTHOCUTEIbHOCTh
IBUKEHMS (TIepeMellleHus] MepHeHIuKyIapHbl). Tpaekrtopust aBwxkeHus. CrokeHue NepeMelleHU U
ckopocteit. Cuitel TssroteHus. Cxema onbsiToB Pesepdopna.

2 O6opynoBaHue OOIIET0 Ha3HAYCHUS, IEMOHCTPAIMOHHOE 000pyI0BaHUE, 00OPYIOBAHUE JI MPOBEACHUS
nmabopaTopHBIX padoT.

Homenkmarypa yuyeOHOro oOOpymoBaHusi 1O (U3MKE ONpEAeNsaeTCs CTaHIapTaMu
¢dusnueckoro oOpa3oBaHMs, MHHHUMYMOM COJEp)KaHUS ydeOHOro marepuaia, 0a3ucHOU
IporpaMMoi 00I1Iero 00pa3oBaHMs.

JIiss TIOCTAaHOBKH JEMOHCTPAIMKA JTOCTATOYHO OJHOTO JK3eMIUIsIpa OO0OpYIOBAaHUS, IS
(GpOoHTANBHBIX T1a00PaTOPHBIX padOT HE MEHEe OJJHOTO KOMIUIEKTa 000pyAOBaHUS Ha JTBOMX
yUaIIXCA.

7 knace
Ne | Ha3Banue J1abopaTopHoii padoTsbl OdopynoBanue
a/p
1 | Ompenenenue EHBI ACICHUS U3MEPHU- N3mepurtenbHplii TuaMHAP (MEH3YpPKa), CTaKaH C
TeJIBHOT0 Nprodopa BOJIOM, y3bIPEK, K0J0A U APYTHe COCY bl
2 | 3mepeHue pa3MepoB MaJIbIX Tell Jlunelika, 1po6b (WK TOPOX), MIIEHO, UTOJIKA
3 | 3mepenue ckopocTu Jluneiika, cekyHI0MEp, 1E€PEBSIHHBIN OPYCOK
4 | U3mepeHune Macchl Tea Ha PhlYaKHbIX Becbl, rupu, HECKOJIBKO HEOOIBIINX TE pa3HON
BECax Macchbl
5 | U3mepenus o0bema Tena W3mepuTenbHbli HUIMHAP (MEH3YpKa), Tela He-

paBUIbHOM (popMbl HEOOIBIIIOrO 00BEMa (Tali- Ka,
OOJTHUK U T.J.)

6 | Ompenenenue MIOTHOCTH TBEPIOTO Tena | Beckl, rupu, M3MEpUTETBHBIN IUIHHID (MEH-
3ypKa), TBEPJI0€ TEJI0 HEN3BECTHOM IJIOTHOCTH,

HUTKA

7 | I'pagynpoBaHue npy>KuHbI U U3MepeHue | JluHamomerp, 1ikaia KOTOpOro OTCYTCTBYeET (MK
CWJI TMHAMOMETPOM 3aKkpbITa Oymaroii), Habop rpy3oB no 102 r,

HITaTUB ¢ MY(TOH, JTaNIKOil U KOJIBLIOM

8 | UccrnenoBanust 3aBUCHMOCTH CHITHI Tpe- | JluHaAmMomeTp, nepeBsHHBIN Opycok, Habop Tpy-
HUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO | 30B
JTaBJICHUS

9 | OmpeneneHus HEHTpa TSHKECTH TUIOCKOM | JImHelka, Ttockas miacTuHa MPOU3BOJIBHOM
IIJIACTUHBI ¢dbopMbI, 0TBeC, OynaBka, MpoOKa, IITATUB C

My(}TOM 1 JTanKOM
10 | M3mepenue maBieHust TBEPAOTO Tena Ha | JIMCT kieryaroit Oymaru, KapaHaail, Bechl, To-

ornopy Jo11Ba OOTHHKA

11 | OnpeneneHue BHITATKUBAIOIIEH CHIIBI, JuHamoMmeTp, mTaTtuB ¢ My(PTOi U JTanKoH, 1Ba
JeCTBYIONIEH Ha MOTPYKEHHOE B KUA- | TeJla pa3HOro 00beMa, CTakaHbl C BOJION U
KOCTb TEJIO HACBILIEHHBIM PACTBOPOM COJIM B BOJIE

12 | BelsicHeHHE YCIIOBH TJIaBaHUS TeJa B Becsl, rupu, u3MepuTeIbHBIA WIUHAP, PO-
KHUAKOCTU OMpKa-TIOIIaBOK C TPOOKOH, MPOBOJIIOYHBIN

KPIOYOK, CYXOH TeCOK, (UIbTpoBaIbHAS Oymara
WJIU CyXast TPsIKa




13

BrisicHenue ycinoBus paBHOBeCHs pblyara

Peryar na mratuBe, HaOOp TPy30B, JIMHEHKA, TH-
HaMOMETD

14 | Onpenenenue KIIJI mpu mogbeme Tena Hocka, nuHAMOMETp, U3MEPUTEIbHAS JICHTA WU
110 HAKJIOHHOW IIJIOCKOCTH JUHENKa, OpYCOK, ITaTHB ¢ My(TOH U JIanKoii
8 kiacc
Ne Ha3zBanue j1adopaTopHoii padoThl Oob6opynoBanue
a/p
1 | UccnenoBanue n3menenus co BpemeneM | CTakaH ¢ BOJOH, 4achl, TEPMOMETP
TEMIEPATYPbl OCTHIBAIOILEN BOJIbI
2 | CpaBHEHME KOJIMYECTB TEIJIOTHI IPU Kanopumerp, u3mepuTenbHblil HUIUHID, TEP-
CMEIIMBAHNUN BOJbI Pa3HOM TEMIIEPATyphl | MOMETp, CTAKaH
3 | 3mepeHue yaenbpHOM TEMIOEMKOCTH CrakaH ¢ BO10H, KaJlOPUMETP, TEPMOMETP, BECHI,
TBEPJIOrO Tella I'MpH, METAJUIMYECKUA  LWJIMHAP HAa HUTH, CO-
CyJl C rOopsiue BOJIOM
4 | VI3mepeHHre OTHOCUTENIBHON BIAKHOCTH | 2 TEpMOMETpa, KyCOK MapJid, CTaKaH C BOAOH
BO31yXa
5 | Coopka 3neKTpruecKoi ienu u usmepe- | MicTouHuK nuTaHus, HU3KOBOJIbTHAS JJaMIla Ha
HUE CUJIbI TOKA B €€ Pa3JIM4YHbIX YUYacTKax | MOJCTaBKE, KIIOY, aMIIEPMETP, COEAUHUTEIbHBIE
IpoBOJIa
6 | M3mepenue HanpspKEHUS HA Pa3IMYHbIX | MICTOUHUK MHUTaHUs, PE3UCTOPbI, HU3KOBOJIbTHAS
y4JacTKax 3JIEeKTPUYECKOH Lenu JaMIia Ha MOJICTaBKe, BOJIBTMETP, KIII0Y, COe/IU-
HUTEJIbHBIE IPOBOJIA
7 PerynupoBanue cuibl Toka peoctatoM| MCTOUYHMK MUTaHMS, OJI3YHKOBBIA peocTar, aM-
NIEPMETP, KJII0Y, COEMHUTEIbHBIE TPOBOAA
8 | MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA B | ICTOUHUK THTaHUS, WCCIEAYeMbIil IMPOBOIHUK,
MIPOBOJIHUKE OT HAIPSKEHHS Ha ero aMIEpMETp, BOJBTMETP, PEOCTAT, KIIIOY, COEIM-
KOHIaX [P MOCTOSIHHOM COIIPOTHUBJIE- HUTEJIbHBIE IPOBOJIA.
Huu. M3smepenne conpoTuBiIeHUs
9 | U3mepenune pabOTHI M MOIITHOCTH DJIEK- VcTOUYHUK MUTaHUS, aMIIEPMETP, BOJIBTMETD,
TPUUYECKOTO TOKA B JIaMIIe KJII0Y, CO€IMHUTENIbHBIE TIPOBOJIA
10 | COopka 37eKTpOMarHuTa U UCIbITAaHUE VIcTOYHUK MUTaHUS, KITIOY, COeTUHUTEIbHbBIE
€ro JIelCTBUA IIPOBO/IA, MOJI3YHKOBBIN peocTaT, KomIac, AeTa-
JIM U1 COOPKH JIEKTPOMarHuTa
11 | M3yueHue 3IeKTPHUUECKOT0 JBUTATEINs Moens 35eKTpoABUTaTeNsl, ICTOYHUK MUTaHUS,
ITOCTOSIHHOT'O TOKa (Ha MOJIEJIN) KJII0Y, COEIMHUTEIbHBIE IPOBOJIA
12 | MccnenoBanue 3aBUCHMOCTH yTiia oTpa- | Habop 1mo reoMeTpudecKkoit onTuke
KEHHUs OT YyIJia MaJIeHHsI CBeTa
13 | UccnenoBanue 3aBUCUMOCTH yTJIa Tpe- Habop no reomerpuyeckoii onTuke
JIOMJICHHUS OT yIJIa MaJieHHsI CBETa
14 | Usmepenue GOKYyCHOTO pacCTOSIHUS CO- Cobuparoias JIMH3a, YKpaH, JamIia ¢ Kojmay-
Ouparorueit muH3bL. [lonydyenue u3o0pa- | KoM, B KOTOPOM cJiesIaHa Mpope3b, U3MEPHUTEb-
YKEHHI Has JICHTa




9 kiaace

Ne
a/p

Ha3Banne n1adopaTtopHoii padoThl

OobopynoBanue

1

HccnenoBanre paBHOYCKOPEHHOTO
JBWKEHUs 0€3 HauaIbHOW CKOPOCTH

XKenob mabopaTopHBbIii, MAPUK, IITATHB ¢ My(h-
TO¥ U JIANKOM, CEKYHIOMEp, U3MEPHTEIIbHAS JICH-
Ta

HccnenoBanue yCKOpeHUs: CBOOOIHOTO
naJicHus

[TpuGop 1t U3ydeHus IBUKEHUS Tel, TOJIOCKH U3
MUJTUMETpOBOU Oymaru mymuHoM 300 MM 1
mupuHON 20 MM, IITATUB C MyPTOH M JTATKON

HccnenoBanue 3aBUCUMOCTH IIEPUOJA
KOJICOAHUH MPYKMHHOTO MasTHUKA OT
MAacCChl Ipy3a U )KECTKOCTH IPYKUHBI

[ltatuB ¢ Mmy(dTOH U TaNKOH, ClIMpaTILHAS MPY-
uHa, Ha0op Tpy30B Maccoit 100 rpamM, cekyH-
JIOMep, U3MEpUTEIbHAs JICHTA

I/ICCHGI[OBEIHI/IG 3aBUCHMOCTH IICPUOJa U
4aCTOThI CBO60,I[HI>IX KoJIEOAHHUM HUTS-
HOIr0O MassTHHKA OT HJIMHBI HUTHU

HITatuB ¢ MmydTOH U JaNKOH, MAPUK C TPUKPETI-
JICHHOM K HEMY HUTBIO JUTMHOU 0koJ0 130 cMm,
CEKYHJIOMEp, U3MEPUTEIIbHAS JICHTA

N3yuenue siBIeHUA 3J€KTPOMarHuTHOM
WHIYKIIUU

MwraMiepmeTp, KaTyKa-MOTOK, MarHUT IO-
JIOCOBOM, NICTOYHUK NTUTAHUsI, KaTyIIKa C KeJe3-
HBIM CEpACYHUKOM, PEOCTaT, K04, COSAMHHU-
TEJIbHBIE IIPOBOJIA, MOJEIIb T€HEPAaTOpa NEKTPH-
4EeCKOI'o TOKa

Ha6JIIOIl€HI/Ie CILIOIIHOTO M JIMHEHYATO-
T'O CIICKTPOB

[IpoekuoHHBIH anmnapar, CHEKTPaJbHbIE TPYOKH C
BOZOPOJOM, HEOHOM WJIX T€JIMEM, HCTOUHUK
[IATAHHUs], IITATUB, COEIMHUTEIIbHBIE IIPOBO/A,
CTEKJISIHHASI INIACTUHKA CO CKOILIEHHBIMY IPAHSAMHU

N3ydenue geneHus saapa ypasa mno
¢dororpadun Tpexos

dotorpadusi TPEKOB 3apsDKEHHBIX YacTHI, 00pa-
30BaBIIUXCS B (DOTOAIMYIIBCUU TMPU JIEIEHUU SPa)
aToma IoJ ACMCTBUEM HEUTPOHA, IMHEHKA U3Me-
pUTENIbHAS

N3y4eHne TpeKOB 3apsyKEHHBIX 4aCTHUI]
10 TOTOBBIM (poTOorpadusim

dororpaduu TPEKOB 3apsHKEHHBIX YaCTHIIL, TTOTY-
YEHHBIX B KaMepe BuiibcoHa, my3bIpbKOBOI Ka-
Mepe U (HOTOIMYITBCUU

HSMCpeHI/Ie €CTCCTBCHHOT'O paarallvOH-
HOTO (1)0Ha AO3UMETPOM

Jlo3uMeTp ISt H3MEPEHHsI €CTECTBEHHOTO pajua-
IIMOHHOTO (hOHA




3 OcHoBHasl 4 1ONOJHUTEIbHAS JINTEPATYypa:
1.AcraxoBa T.B. JlabopaTopHbie pabOThI 1 KOHTPOJIbHBIE 3a/1aHUs IO (PU3HKE: TEeTPaab
115 ydamuxcs 8 kinacca. - Caparos: Jlunei
2.I'ybanoB B.B. JlabopatopHbie pabOThI U KOHTPOJIbHBIE 3aJaHuUs 10 (U3KKE: TETPAIb
15 ydamuxes 9 knacca. - Caparos: Jlunei
3.JIykamuk B. . Coopuuk 3anay o ¢pusuke: Yued mocodue mis yuammxcs 7-9 xiacce.-
M. Ilpoceeme- Hue, 2014
4 Mapon A.E. Mapon E.A. ®usuka: auaakTuueckue Marepuaibl.7 kiaacc.- M.: [lpoda,
2013 Mapon A.E. Mapon E.A. ®usuka: quaakTHUYECKUE MaTepuaibl.8 kiacc.- M.:
Hpoda, 2013 Mapon A.E. Mapon E.A. ®usnka: 1uaakTuyeckue MaTepuaiibl.9 kiacc.-
M.: Ipoda, 2013
S.I0epwimkun A. B. Coopnuk 3amau no gusuke: Yued mocodbue ajig yyammxes 7-9 ki.
M.: Jpoda, 2014 6.0leppimkun A.B. ®wusuka. 7 xkmacc: VYUeOHHMK IS
o011eo0pa3oBatenbHbIX yupexaenuil. M.: Jlpoda, 2014
8.Ileppimkun A.B. @®usuka. 8 kimacc: YdeOHUK sl 0O0IIeoOpa3oBaTeIbHBIX
yupexaeHuil. M.: [Ipoda, 2014
O.Ileppimikun A.B. @®usuka. 9 «kmacc: YdeOHUK sl 0O0IeoOpa3oBaTeIbHBIX
yupexaennii. M.: Jlpoda, 2014
10. Ymrakora M. A., K. M. YmakoBa, nuaaktndeckue matepuansl mo ¢pusuke (A. E.
Mapomn, E. A. Mapon).



