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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma Kypca JTOTOTHUTEILHOTO 00pazoBanus «tOHBIN (HU3HK» cOocTaBleHA
Ha OCHOBE HOPMATUBHBIX JIOKYMEHTOB:

1. ®enepanbusblii 3akoH 0T 29.12.2012 roma Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Denepauun».

2. KoHmemnmuss pa3BUTHS JTOTIOJHUTEIHLHOTO 0Opa3oBaHWsS JCTEl. Y TBEpKIeHa
pacniopsbxenueM [IpaBurenscrBa Poccuiickoit @enepanuu ot 4 centsaops 2014 r. N 1726-p;

3. Ilopsimoxk  opraHW3alil ¥ OCYIIECTBICHHUS OOpa30BaTEIbHON JCSITEILHOCTH IIO
JOTIOTHUTEIBHBIM 0011e00pa3oBaTeIbHbIM MIporpaMMaM. YTBepxaEH [Ipukazom Munucrepcra
obpasoBanus u Hayku Poccutickoit @enepannu (Munoopraayku Poccun) ot 29 aBrycra 2013 r. No
1008 r.;

4. IlpumepHble TpeOOBaHUS K IporpamMmaMm JOINOJHHUTEIHLHOTO OOpa30BaHUS JIE€TEH:
NpUIOKEeHHE K MucbMy JlemapraMeHTa MOJIOAEKHOM MOMUTHKH, BOCIHMTAHUS U COIHAIBLHOM
noanepkku aeteit MunoOpaayku Poccun ot 11.12.2006 Ne 06-1844;

5. Meronuyeckue  pPEeKOMEHIAIMM O  MPOCKTUPOBAHUIO  JOMOJHUTEIBHBIX
o011epa3BUBAIONINX POTrpaMM (BKIIIOUAsl pa3HOYPOBHEBBIE TPOTPAMMBI): MPUIIOKEHHE K TUCHMY
MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit denepanuu ot 18.11.15 Ne 09-3242;

6. ABtopckas pazpabotka negarora MBY JIO LITPul'O r. Coun A.C.Kazanuesa

Kak cocraBHast yacte oOmiero oOpa3oBaHus (pU3MKa BOOPY)KAET IIKOJIbHUKA HAayYHBIM
METOJIOM TO3HaHUA, (HOPMHUPYET NPEICTABICHUS O HAYYHO-TEXHHMUYECKOM IIPOTpecce U €ro
AKOJIOTUYECKUX U COLMAIIbHBIX TMOCJIEICTBUIX, YTO OMpeAesaeT e€ r'yMaHuTapHOoe 3HaueHue. B
OCHOBHOHM IIKOJIe Kypc (HM3UKM H3ydaeTcs Ha YpPOBHE PACCMOTPCHHS SBJICHUH TPHPOJIBI,
O3HAKOMJICHUSI C OCHOBHBIMU 3aKOHAaMHU M TPUMEHEHHEM OJTHUX 3aKOHOB B TEXHUKE H
noBceHeBHOM xu3HU. Conepxanue Kypca GU3UKA HAXOJUTCS BO B3aUMOCBS3HU C COJICPKAHUEM
BOIIPOCOB XUMUH, Onosioruu, skoioruu, ObXK, Texnonoruu, reorpaduu 1 aCTPOHOMUH, a TAKXKE
pacmupsieT Kpyr 3HaHu# 1o ucrtopuu. Ha coBpeMeHHOM 3Tarne MOACpHHU3AIMU OTEYECTBEHHOTO
oOpa3oBaHusi HaOMIOJaeTcs HEOOXOAMMOCTh B CO3/JaHHUU  YCIIOBUHM, CHOCOOCTBYIOIIMX
BO3HUKHOBEHUIO y YYaIIUXCsl TTO3HABATEIBLHON MOTPEOHOCTH CaMOCTOATEIBHOTO MPUOOPETEHUS
3HaHUM, (OPMUPOBAHUS HABBIKOB CAMOCTOSITEIHLHON MBICIMTEILHON NEATeNbHOCTH, KOTOpas
Mmo3Bojimia Obl WM peamu30BaThCsl B OJKWU3HHU, HCIONB3YyS BHYTPEHHHUM TOTEHIMAN, KakK
WHTEJUICKTYAJIbHBIN, TaK U TBOPUYECKHUU.

Pazpabotka nporpammbl «®u3uk» 00yCIOBIIEHa HEOOXOIUMOCTHIO COBEPIIICHCTBOBAHUS
CUCTeMbI (PU3MUECKOTO 00pa30BaHMs M MOTPEOHOCTHIO OCO3HAHHOTO MPUMEHEHUS (POpMallbHBIX
3HAHUU o peIMeTy B MPAKTUIECKON KU3HHU, HCCIIeIOBATENBCKOM u
MHXEHEPHOKOHCTPYKTOPCKOM €SI TEIbHOCTH.

[IporpamMmoii mpenmonaraercs TMPOBEACHUS 3aHATHH C ACTbMHU, Y KOTOPBIX €CTh
MOTPEOHOCTh HE MPOCTO B YIIIYOJIGHUU TEOPETHUYECKUX 3HAHHWM MO (QU3UKe, HO TPEkKAE BCEro
NOTPEOHOCTH B MCCIEA0BATEIHCKON MPAKTHUECKOM ASSITENFHOCTH KaK Ha YPOBHE dKCIIEPUMEHTA,
Tak U B (OpMe pEIICHUs HCCIENOBATEIbCKUX, HEeCTaHAAPTHBIX 3amad. [Iporpamma «Dusuk»
OpUEHTUPOBaHA Ha BOOPYKEHHE 00YUaAIOIUXCSI 3SHAHUSIMH, HEOOXOTUMBIMH TSI OCMBICTICHHS

SIBIIGHUH U MPOIIECCOB, MPOUCXOISIINX B MPUPOE, TEXHUKE, OBITY.

B pesynbTare peanu3zanuu nporpaMMbl, 00ydaronuecs: OCBOST U OyIyT IPUMEHSATh METOIbI
M3Yy4eHUsS (U3NYECKUX SIBICHUM, OOPETYT HABBIKM PEIICHMs 3a7au MOBBIIMICHHOW CII0KHOCTH,
Pa30BBIOT CIOCOOHOCTh CAMOCTOSITENIFHOW MBICIUTEIPHOW W TIOMCKOBO-UCCIIEIOBATEIBCKOM
JesTebHOCTH. PazpaboTanHast mporpaMMa 00eCTIEUHBAET YCIOBUS JUTsl Pa3BUTHS



MIO3HABATENBHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJaluxcs Mpyu COXpaHeHNH (PyHIaMEHTaIbHOCTH
¢u3nueckoro 06pa3zoBaHus U YCUIICHHS €TI0 MPaKTHUECKOH HAIPaBICHHOCTH.

AKTyanmbHOCTh pa3pabdOTKU JaHHOW MpOrpaMMbl 0OOCHOBaHA COLMAIBHBIM 3aKa30M CO
CTOPOHBI OOYYAIOUINXCS U UX POAUTEINICH, 3aMHTEPECOBAHHBIX KaK B YIITyOJICHUU U pacIIMpEeHUH
(U3NUECKUX TPEICTABICHUI W HABBIKOB JIOTOJHUTENBHO K IIKOJBHOM IMporpamme, Tak U B
Pa3sBUTHU y y4allluXCs HaBBIKOB aKTMBHOI'O MBIIUIEHUS M CaMOCTOSATEIBHOIO PELICHMs 3ajad,
KOTOpPbIE HEOOXOAUMBI B Pa3JINYHbIX 00IACTAX JESATEIbHOCTH.

Taxke akTyalnbHOCTh JAHHOTO Kypca OOYyCIIOBJIEHa BBEJIEHHEM MPEeaIpOPHILHOIO
o0yueHusl pU3UKe, OPUCHTUPOBAHHOIO HA Pa3BUTHE HABBIKOB PELICHUs HECTaHJAPTHBIX 3a/ad U
[IPOBE/ICHUE 3aHMMATENIbHBIX IKCIIEPUMEHTAIBHBIX 3aJaHUH, YTO CIIOCOOCTBYET MPOOYKICHUIO U
Pa3sBUTHIO y YYaIIUXCsl YCTONUMBOro HHTepeca K (husuke.

OpranuzannoHHoe odecneyeHne NporpaMmbl

[Iporpamma oprieHTHpOBaHa Ha MOAPOCTKOB 13-15 seT, mposBIAIOMNX JKEJIaHUE YTITYOUTh
U pacIIUPUTh CBOU 3HAHMS 0 (PU3HKE.

[Iporpamma peanusyercs ¢ y4eToM ICUXO0JIOTHYECKUX BO3MOXKHOCTEN 3TOr0 BO3paCTHOIO
nepuoJia, coueTas NPUHLUI IPYNIIOBOro 00y4yeHHsl ¢ MHAMBUAYAIbHBIM JA€ATEIbHOCTHBIM
HOJX0/10M U UHTEHCUBHOM MPOJYKTUBHOM (pOpMOIi 3aHATHI.

[Iporpamma paccuntana Ha 2 roja oOydenusi, 70 4acoB B roj. YpoBEHb IPOTrPaMMBI -
0a30BBIH.

[Ipenycmotpensl  crexyronie (GOpMbl  OpraHM3alu  00pa30BaTENLHOTO IPOIEcca:
IPYIIIOBBIE, PPOHTATBHBIC; BUIBI 3aHATHI: TUAAKTUYECCKHE WUTPHI, BHIIOIHEHHE Ja00paTOPHBIX,
HCCIIEIOBATEIBCKUX U CAMOCTOSITEIILHBIX PaloT.

3aHsATHS IPOBOATCS [1Ba pasa B Henento. [IponomkuTtenbHocTs 3ausaTuil - 40 Mmunyt Hedb:
CO3/1aHHE YCIIOBHUH JIIs1 POPMUPOBAHUS UHTEIIEKTYaIbHBIX U MPAKTUYECKUX YMEHUN B 00J1aCTH
U3y4eHUs (PU3NUECKUX SIBICHUN, TPOBEICHUS UCCIIEI0BATEIbCKUX U JIa0OpaTOPHBIX padoT,
($u3MYECKOro 3KCIIEpUMEHTA U PEILIEHNUs 3a]1a4 MOBBILIEHHON CI0XKHOCTH. 3aAauMu:

- CIIOCOOCTBOBATH Pa3BUTHIO €CTECTBEHHOHAYYHOT'O MBIIICHUS yYaIIUXCsl, UX

MI03HABATEIbHON aKTUBHOCTU U CAMOCTOSTEIbHOCTH B MOJyY€HUU HOBBIX 3HAHUI;

- crmocoOCcTBOBaTH (HOPMHUPOBAHUIO COBPEMEHHOTO TOHUMAHUS HAYKH;

- chopMHUpOBaTh IEpBOHAYAIIbHBIE ITPEJICTABICHHS O (PU3NUECKUX SBICHUAX, C KOTOPBIMU

ydaliecs CTaIKUBAIOTCS B TIOBCEIHEBHOM JKU3HM;

- (dopMHUpOBaTh yMEHUS HAOIIOIaTh U OOBSICHATh PU3NUECKUE SIBIICHUS; pa3BUBATh

¢u3nyeckoe MpllUIeHUE (MIOHUMaHUE PobeM, nael U NPUHIUIIOB (PU3HKH);

- HAYYMTh PELICHUIO (PU3NYECKUX 3a/1a4, O0OBSICHEHUIO UX PE3YJIbTaTOB;

B nepssiit rox:

- TPOBOJIUTH HAOJIIOAECHUS IPUPOIHBIX SBJICHUHN, OMMCHIBATh U 0000IIaTh UX Pe3yIbTAThI;

- IJJAaHUPOBATh U BBINIOJIHATH SKCIIEPUMEHT;

- NPUMEHATh MATEMAaTUUYECKHE METO/IbI K PELICHUIO TEOPETUUYECKUX 3a/1a4;

- paboraTb ¢ yueOHOH, XpeCTOMaTHIHOH, CHpPaBOYHOM, HAYYHO-TOMYISPHOM

JIUTEpaTypoi;

- COCTaBJIATH IPOCTEHININE 3a1aUH;

- TOCIIEZ0BATEIbHO BHIMOIHATH U IPOTOBAPUBATH ATAIBI PELICHUS 3a/1a4 CpeAHEN
TPYIHOCTH;

- pemath KOMOMHUPOBAHHbIE 3aa4u;

- BJAJETh Pa3IMYHBIMU METOJIAMH PELICHUS 3a/a4: aHATUTHYECKUM, TpapUuecKuMm,



JKCIIEPUMEHTAIBHBIM U T.J.;

Bo BTopoii rox:

- TPUMEHSATH METO/bI PEIICHHS] OCHOBHBIX TUIIOB (DU3MYECKHX 33/1a4;

- BBIABIIATH IPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY SABICHUAMU IPUPOIBL,

- OCBOMTH BHUJBl MOJCIHPOBaHUSA K (HOPMUPOBAHME HA ITOH OCHOBE HAYaJIbHBIX
($U3NUECKUX MOHIATUI U IPEICTABICHUA;

- copMUpOBaTH HABBIKM CAMOCTOSITEIILHOTO MIOMCKA ITyTEH pelIeHus 3a/1a4;

- (opMupoBaHHE TpEACTaBICHUH O TOM, YTO 3aJadya MOXKET HMETh HECKOJIBbKO
IIPaBUJIBHBIX PELICHUM, X YTO CYLIECTBYIOT 33/1a4, HE UMEIOLUE PEILICHHUS;

- (opMUpOBaHME TIPEACTABICHUS O TOM, YTO MBICIUTEIbHAS JCATEIbHOCTh U, B
YaCTHOCTH, IOUCK PEIISHUs 33/1a4X caMa 110 ce0e 10CTaTOUHO MHTEPECHA U YBIICKATENIbHA;

IINIAHUPYEMBIE PE3YJIBTATbBI COOPMUPOBAHHOCTU YV

B pesymbrate OCBOCHHMS TPEIMETHOTO COJCPKAHUS TPOTPaMMBl Y  YYaIIHXCS
npezamnonaraercss (popMHUpPOBaHUE YHUBEPCATBHBIX YYEOHBIX JCWCTBUH (IIO3HABATENLHBIX,
PETYISATUBHBIX, KOMMYHHUKATHBHBIX ).

JInuHocTHbIMHU pe3yabTaTamu B cooTBeTcTBUM ¢ PI'OC OOO sBnsitoTCs:

- copMHPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN yJaluxcs;

- yOeXAEHHOCTh B BO3MOXXHOCTH IO3HAHUS IMPHPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO
UCTIOJIB30BAaHUS JIOCTHKCHUI HAYKW M TEXHOJOTHU I JaJbHEHUIIEro pa3BUTHS YEIOBEUECKOTO
o0miecTBa, yBaK€HHE K TBOpLIAM HAayKM M TEXHHUKH, OTHOLIEHHE K (PU3MKe Kak 3JIEMEHTY
00111€4eNI0BEYECKON KYIbTYpPhI;

- CaMOCTOSITEJIbHOCTb B IPHOOPETEHNU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUIL;

- TOTOBHOCTb K BBIOOPY JKH3HEHHOI'O IIyTH B COOTBETCTBUM C COOCTBEHHBIMU
UHTEpPECaMHU M BO3MOKHOCTSIMH;

- MOTHUBAIMs 00pa30BaTENbHON NEATETbHOCTH IIKOJbHUKOB HA OCHOBE
JMYHOCTHOOPUEHTHPOBAHHOTO TIOAX0/1a;
ITo3HaBaTebHBbIe YHUBEPCATbHbBIE YUeOHbIE eHCTBUS

* oOyuarouuiics Hay4uTCs:
- OpPHMEHTHUPOBATbCS B CBOEH CHCTEME 3HaHUH, CAMOCTOATENBHO MpenoaraTb, Kakas
uHpOpMalKs Hy)KHa JJIs peIIeHus TON WM HHOW 3ajaui;
- rnepepabaThIBaTh MOTYYEHHYIO HH(OPMAILIMIO: CPAaBHUBATH M 000011aTh
bu3ndecKue SBICHUS;
YMO3aKJIFOUECHHS - U3BJIEKATh HH(OPMAIINIO, TIPEJICTABIICHHYIO B pa3HbIX (popmax (TekcT, TadauIa,
pHCYHOK);
- WIIOJIb30BAaTh 3HAKH, CHMBOJIBI, MOJIEIIN, CXEMBI JIJIsl OTIFICAHUS XO0/1a ¥ Pe3yIhbTaTOB
(U3NIECKUX OMBITOB U MPOCTEHITNX IKCTICPUMEHTOB;
* 00ydJaroUIMiics OTYIUT BO3MOXKHOCTh HAYIUTHCS:
- ONepUpPOBATh TAKUMH IMOHITHIMH, KaK «IIPUIHHAY, «CIECICTBUEY, «SIBICHUEY,
«3aBHCHUMOCTBY, «Pa3IMINE», «CXOJICTBOY», KBO3MOKHOCTBY, KHEBO3MOKHOCTHY;
- CTPOUTH JIOTHYECKOE PACCYXKIEHHUE, BKIIIOYAOIIEe YCTAHOBIICHUE TPHYUHHO-CIIEICTBEHHBIX
CBsI3€H;
- NPUMEHSATH MOIyYEeHHBIE dJIeMEHTapHbIC 3HAHUS 110 (PU3HKE B N3MEHEHHBIX YCIOBHUSX.

KomMMyHuUKaTHBHBIEe YHUBEpCAJIbHbBIC YUeOHbIE IeHCTBUA



* o0yyaromuicss Hay4uTCs:

- 3aJaBaTh BOMPOCHI IO CYMIECTBY, (DOPMYITHPOBATH COOCTBEHHOE MHEHHE U TTO3UITHUIO;
- YYHUTHIBATH Pa3HbIC MHEHUS, CTPEMUTHCS K KOOPIMHALIUU ACHCTBUMN, YBAXKUTEIHLHO
OTHOCHUTBCSI K MHOM TOUYKU 3PEHHUS;

- BKIIIOYAThCS B TPYIIIOBYIO padOTy, Y4aCTBOBAThH B OOCYKIACHHUH MPOOJIEMHBIX BOIIPOCOB;
- IPUMEHSTH IIpaBuiia paboThI B Iape U B IPyIIIE, B OOIIEHUN U COBMECTHOM paboTe
MPOSIBIISATH BEXKIIUBOCTH U TOOPOKENATEIHHOCTS;

* 00y4armuUNcs TOTYYUT BO3MOKHOCTD HAyUUThCS:

- apryMEeHTHPOBATh CBOIO MO3UIMIO U KOOPAUHUPOBATH €€ C MO3ULIMeN NapTHEPOB MPH
BbIPa0OTKE 0OIIEro peleHus: B COBMECTHOM JIeSTEIbHOCTH;

- OCYIIECTBIISITh B3aUMHBINM KOHTPOJIb U OKAa3bIBaTh MAPTHEPAM B COTPYIHUYECTBE
HEOOXOIUMYIO ITOMOIIIb;

MeTtanpeaMeTHbIMH Pe3yJIbTATAMM SBIISIIOTCS:

— OBJIQJICHHUE YMEHUSIMHU CaMOCTOSITEIbHOTO IPUOOPETEHHSI HOBBIX 3HAHUMN, OpraHU3aluu
yueOHOM [eATeNbHOCTH, TOCTAHOBKM €€, IJIaHHUPOBAHUS, CAMOKOHTPOIS U OIICHKH
pe3yNbTaTOB CBOEH [NI€ATENbHOCTH, YMEHHEM IMPEABHJIETh BO3MOXKHBIE PE3yJIbTaThl CBOUX
JIEHCTBHI;

— TMOHUMAaHHE PA3THYUN MY HCXOIHBIMU (DAKTAMH ¥ TUTIOTE3aMH JIJIS1 KX OOBSICHCHUS,
TEOPETUUECKUMHU MOJCIIIMHU U PEAIbHBIMU O0BEKTAMHU, OBJIAJICHIUE YHUBEPCAIbHBI MU YU€OHBIMU
JNEHCTBUSMHU Ha MPUMEPAX TUIOTE3 JJIsi OOBSICHCHHS M3BECTHBIX (PAKTOB M IKCIICPUMEHTAILHOM
MIPOBEPKU BBIJIBUTACMBIX THITOTE3, Pa3pab0TKN TEOPETUICCKUX MOJICIICH ITPOIIECCOB WIIH SIBJICHHIA,

— (opMupoBanue yMEHUN  BOCHPUHHMATh, IepepadaTbiBaTh HW  MPEABSBIATH
uHpopManMi0O B  CIOBECHOW, OOpa3HOH, CHUMBOJIMYECKOW ¢dopme, aHAIU3UPOBATH U
nepepabaTeBaTh IMOJYYCHHYIO HH(POPMAIUI0 B COOTBETCTBHM C ITOCTABJICHHBIMH 3aJla4aMH,
BBIICNIATH OCHOBHOE COJIEpKAHUE TMPOYUTAHHOTO TEKCTAa, HAXOAUTh B HEM OTBETHl Ha
MOCTaBJIEHHBIE BOMPOCHI U U3JIaraTh €ro;

— IpUOOpETEHUE OMbITa CAMOCTOSATENBHOIO MOUCKA, aHalIM3a U 0TOOpa MHGOpMaIUU ¢
WCIIOJIb30BAaHUEM PA3TUYHBIX HICTOUHUKOB U HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH JIJIsI PEIICHUS
MO3HABATEJIbHBIX 337124,

— pPa3BUTHE MOHOJOTUYECKON U AMATIOTMYECKON peur, YMEHHUs BbIPaKaTh CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECEIHNKA, MOHMMATh €ro TOYKY 3pEHHUs, MPH3HABATh MPaBO
JPYroro 4egoBeKa Ha UHOE MHEHUE;

OO0muMu TpeIMETHBIMU pe3yibTaTaMu 00ydeHus (PU3MKe B OCHOBHOM HIKOJIE SBISIOTCS:

— 3HAaHUA O TPUPOJE BAXKHEHINX (PU3MUECKUX SIBICHUNW OKPYXKAIOLIETO MHpa U
MOHMMAaHHE CMBbICTa PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b U3YUCHHBIX SIBJICHUN;

— YMEHHUS TOJIb30BaThCAd METOJaMH HAyYHOTO MCCIIEIOBAHUS SIBICHUU TPUPOJIBI,
MPOBOANTH HAOIOACHNUS, TUTAHUPOBATH U BBITIOJIHATH YKCIIEPUMEHTHI, 00padaThiBaTh Pe3yabTaThl
U3MEpEHU, IPEICTABIATh PEe3yabTaThl H3MEPEHUN C TIOMOIIBI0 Taduull, rpadgukoB U Gopmy,
OoOHapyXHUBaTh 3aBHCHUMOCTH MeEXIy (U3MUECKUMH BEIUYMHAMH, OOBSICHITH TOTyYCHHBIS
pe3ynbTaThl U J€NaTh BBIBOJIbI, OLIEHUBATh T'PAHULIBI IOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUI;

— YMEHUS TPUMEHATH TEOpPeTHUYECKHWEe 3HaHUS 10 (u3MKe Ha TMpakTUKe, pellaTh
dbu3nYecKue 3a1a4M Ha MPUMEHEHHE MOTy4YeHHBIX 3HAHUH;

IIpenmeTrHbie pe3yabTaThl
VYyamuecs HaydaTcs NOHATUSAM: MaTepuallbHas TOUYKA, OTHOCUTEIBHOCTh MEXaHUYECKOT O
JBYDKEHUS, ITyTh, IEpEMELIEHHE, CKOPOCTh, YCKOPEHUE, Macca, INIOTHOCTh BEIIECTBA, CUila (CUia



TSKECTH, CUJIa TPEHHUS, CUJIA YIIPYTOCTH, BEC), HEBECOMOCTb, 1aBJIEHUE, ApXUMEI0Ba CUJIA,
paBHOBECHE pblYara, UMITYJIbC TeJla, TOTCHIUAIbHAS U KHHETHUECKas SHEprusi, padoTa CHIIBL.
3aKOHbI ¥ IPUHIUIBL: 3aKOHBI Hbr0TOHA, 3aK0H ['yKa, 3aBUCMMOCTb CHJIBI TPEHUS CKOJIBXKEHUS OT
CHWJIBI J1aBIeHUs, 3aK0oH [lackais, 3akoH ApXumena, 3aKOH COXPAHEHUs SHEPTUH. Yyaluecs
Hay4aTcs:
ITpumensaTh 3akoHbl Hpl0TOHA /17151 00BACHEHUS MEXaHUYECKUX SBJICHUM.
OmnpenensaTs LeHy AelIeHUs U3MepUTesIbHOro npudopa. IlpaBuinbHO nosib30BaThCs
M3MEPUTENbHBIM HWINHAPOM, BECAMHU, TUHAMOMETPOM, CEKYHIOMEPOM, 6apoOMeTpoM,
aHepouIoM, TabauamMu GU3NYECKUX BEJTUYUH.
YuraTh U CTPOUTH TPa(UKH, BEIPAXKAIOLINE 3aBUCUMOCTh KHHEMAaTHUECKUX BETMYUH MIPU
PaBHOMEPHOM U PaBHOYCKOPEHHOM JIBHJKEHUSX.
Pemars 3a1aun Ha onpeesieHne CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS ITPH
PaBHOYCKOPEHHOM M PAaBHOMEPHOM JIBHIKEHUSX.
N300pakaTh Ha yepTeKe MPHU PEIICHUH 3a/]ay HAaIIPABJICHHUs BEKTOPOB CKOPOCTH, YCKOPEHHUS, CUJIL.
Boruncnsats paboty, momHocts, KIT/I mexanu3ma.
K koHI1y BTOpOro roja o0y4eHus y4yamuecst HayyaTcsi:
[ToHATHAM: TUIABIIEHHE U KPUCTAJUIM3ALIKS, UCIIAPEHUE U KOHJICHCALVS; HACHIICHHBIC U
HEHACBIICHHBIE M1aphbl, BIIAYKHOCTh BO31yXa.
DNEeKTPUUECKOE I10JI€, SJIEKTPUUECKUN 3apsil, dJEKTPU3ALIMSL; JNEKTPUUECKUI TOK, IPUPOAA TOKA B
Pa3JIMYHBIX CPEAAX; HANPABICHUE MIEKTPUYECKOT0 TOKA, JIEKTPUYECKas LeMb, CUJIA TOKA,
JIEKTPUYECKOE HANPSKEHUE, dJIEKTPUIECKOE CONIPOTUBIICHUE; MAarHUTHOE I10JIE U €0 CBOMCTBA;
SIBJICHUE 3JIEKTPOMAarHUTHOW MHIYKIIMH; IPSIMOJIMHEHHOCTD PACIIPOCTPAHEHUS CBETA, OTPAKECHUE
U TIpeJIOMJICHHE CBETa, (POKYCHOE PACCTOSHUE JIMH3BI, ONTHYECKAs CHJIa JIMH3BI.
3aKoHbI ¥ PUHIUIBL: OCHOBHBIE nonoxeHust MKT; 3akoH coxpaHeHMs! UMITyJIbCa, 3aKOH
COXpaHEHUs U IIPEBPALLCHNS YHEPTUU.

VYyamuecs Haydarcs:
[Tpumensts ocHoBHBIE NO0keHUSI MKT 117151 00bsICHEHUS TOHATHS BHYTPEHHEN SHEPTHH,
M3MEHEHUs BHYTPEHHEN SHEPTUU IPU U3MEHEHUH TEMIIEPATyphl TENNa, KOHBEKIINH,
TEILIONPOBOJHOCTH, arperaTHhIX IIEpexo1ax.
[Tonp30BaTbCsS TEPMOMETPOM, KATOPUMETPOM U IICUXPOMETPOM.
YuraTh rpaduky U3MEHEHUs TEMIIEPATyphl TeJl IPU HarpeBaHHUM, IUIABICHUH, TapO00Pa30BaHUH.
Pemrate 3a1auu Ha pacueT TEMIOBBIX IIPOLIECCOB.
[TpuMeHATH MOJIOKEHHS ANEKTPOHHON TEOPUH ISl 0OBSICHEHMS AJIEKTPHU3ALUY Ted,
CYILLECTBOBAHMS IIPOBOJHUKOB U JUIJIEKTPUKOB, IPUYHHBI JJIEKTPUUECKOTO CONIPOTHUBIICHMUS,
HarpeBaHus MIPOBOJHUKOB DJIEKTPUYECKUM TOKOM.
YepTuTh CXeMbI IPOCTEHIINX ITEKTPUUECKUX LENel; COOMpPaTh IJIEKTPUUECKYIO IIETIb IO CXEME;
U3MEPSTH CUILY TOKA, HAIPSDKEHUE, ONIPEAEIIATH COITPOTUBIICHUE IIPOBOJAHMUKA C TIOMOIIBIO
aMIIepMETPa U BOJIBTMETPA; I10JIb30BATHCSA PEOCTATOM.
Pemrate 3a1a4u Ha BEIYKMCIIEHUE CUJIBI TOKA, SJIEKTPUYECKOTO HAIIPSKEHUS U CONPOTUBIICHUS,
JUTMHBI IPOBOTHHUKA U TUIOIIAAN €r0 CEYeHHUS; pa0OThI U MOIIHOCTH HJIEKTPUYECKOTO TOKA;
OTIpEeEIIATh CUITY TOKA M HallpshKeHHE Mo rpaduKy 3aBUCUMOCTH MEXAY 3TUMU BETMUYUHAMU U 110
HEMY K€ - COIPOTUBIICHNE ITPOBOIHMKA. Pemars 3aaun Ha pacyeT 3JeKTPUYECKUX Lenel Ipu
ITOCJIEI0BATEILHOM U NapAJIEIbHOM COEUHEHUAX; KAYECTBEHHBIC U PACUETHBIE 3a]Ja4H Ha
3aKOHBI OTPaXKEHUS U MPEJTOMIICHHSI CBETA.



COJIEP)KAHUE ITPOTPAMMBI «}OHBIN ®U3UK>»

®usnka 1 HpU3NIECKre METOIbI U3Y4EeHUS TPUPOIbI '

dwusuka — Hayka o npupojie. Habmronenue u onucanue Gpusnueckux sisaeHuid. smepenne
¢dusnveckux BennunH. MexayHaponHas cuctema eaunul. Hay4nsiii meron nmoznanus. Hayka u
TEXHUKA.

MexaHnyeckue sABJICHHUSL.

KunemaTtuka

Mexanuueckoe aBrkeHue. Tpaektopus. Ilyrb — ckangpuas BenuunHa. CKOpoOCTh —
BEKTOpHAasl BeauuuHa. Moayiap BEKTOpa CKOpPOCTH. PaBHOMEpHOE MpSIMOJMHENHOE JIBH)KEHHE.
OTHOCHUTENBHOCTh MEXaHUUECKOTO BIKeHUS. ['paduku 3aBUCUMOCTH ITyTH U MOJIYJIS CKOPOCTHU
OT BPEMEHH JIBHXKCHMUS.

YckopeHue — BEKTOpHAas BeIUYMHA. PaBHOYCKOPEHHOE NPSMOJIMHEMHOE JBUKEHHE.
I'padbukn 3aBUCMMOCTH TYTH M MOIYJS CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOIO
JNBUKEHUS  OT BpPEMEHM  JIBHOKEHUs. PaBHOMepHOE  ABMKEHUE 10  OKPYKHOCTH.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

JlnHamMuka

Nuepuus. MueptHocth Ten. Ilepsoiit 3akoH HeroTona. B3aumopeiictBue Ten. Macca —
ckajsipHass BenuuuHa. [ImoTHocTh BemiecTBa. Cuila — BEKTOpHAas BeENMYMHA. BTOpoi 3akoH
Herorona. Tperuit 3akoH HproToHa. /[BUKEHHE U CHIIBL.

Cwia ynpyroctu. Cuna tperus. Cuiia TsHKECTH. 3aKOH BCEMUPHOTO TATOoTeHHs. LleHTp
TSYKECTH.

Haenenne. AtmocdepHoe nasineHue. 3akoH Ilackanms. 3akon Apxumena. YciaoBue
IIJIABaHUs TEJl. Y CIIOBHSI pABHOBECHSI TBEPJIOTO TeJa.

3aKOHBI COXpPAHEHUS! UMITYJIbCA U MEXaHWYECKOH >Hepruu. MexaHndeckue KojeOaHus |
BOJIHBI.

HNmnynbc. 3akoH COXpaHeHus: uMIyibca. PeakTuBHOE ABMKEHHUE.

Kunernueckas sneprus. Pabota. [lorenuunanbHast sHeprusi. MoImHOCTb. 3aKOH COXpaHEHU S
MexaHuueckoil sHepruu. Ilpocteie Mexanusmbl. Koadduument noneznoro aeiicrsus (KILJ).
Bo306HOBNIsSIEMbIE HCTOYHUKH SHEPTUH.

Mexannueckue kosiebanus. Pe3onanc. Mexanuueckue BOJHBI. 3BYK. Vcmonb3oBaHue
KoJe0aHU! B TEXHHKE.

CrtpoeHue u CBOWCTBA BELIECTBA

Crpoenne BeniectBa. ONBITHI, TOKa3bIBAIOIIUE ATOMHOE CTPOEHHUE BellecTBa. TemoBoe
JBUKEHHE U B3aMMOJEHCTBHE YaCTHUIL BEIIECTBA. ArperaTHble COCTOsSHHUA BemecTBa. CBoiicTBa
ra3osB, KUAKOCTEN U TBEPIBIX TEIl.

TeruioBele sABIEHUSA

TennoBoe paBHOBecue. Temmeparypa. BuyTpennss sHeprus. Pabora u Temonepenaya.
Bunel tennonepenaun. Konnuectso temnorsl. Mcnapenue u konaeHcanus. Kunenne. BiaaxxHocTb
Bo3ayxa. [ImaBneHue u kpuctaiau3anus. 3aKOH COXPAHEHUs] PHEPTUH B TEIJIOBBIX ITPOLIECCAX.

[IpeoOpazoBanus oHeprud B TemnoBbix MamuHax. KIIJI TemmoBoli  MamIuHBL
DKosornyeckre mpoodaeMbl TEII0HEPTeTHKH.

KBaHTOBBIE sIBIIEHUS.

Crpoenue aroma. [lmanerapnas monens atoma. JInHen4arsle cieKTpel. ATOMHOE SAPO.
CocrtaB aToMHOTO siipa. SnepHble cuibl. SaepHbie peakuuu. SnepHblil peaktop. TepMmosiaepHbie
peaxkuuu.



Conepxanue y4e0HOr0 IVIaHA M TEMATHYECKOE IVIAHMPOBAHME

Coaep:xanue 1 rona o0yyenust

Neni/m [Pa3nes. Tema 3ansaTus Conep:xanue dopma padoThI
1 Beenenue B pusnky (S yacoB)
[Tpenmer ¢pusuku. Puznveckue sBieHUs. | OU3HUCCKUE SIBICHHS,
Du3nuecKue BeITUUHHBI. X OTJINYHME OT IPYTHX,
KJaccuuKarusi.
2 V3mepeHus: pU3NIecKuX BEITHYUH. BemiecTBo, Teo.
duznueckue
BEJIMYUHBI;
3 3mepenne OONbIINX U MaNbIX JUIMH.  ([{eHa aenenus, npeaen JlaGopaTopHbie
M3MEPEHUS paboThI
4 M3Mepenune miomaen EnnHUIBI JlaGopaTopHbie
N3MEPEHMS BEIIMYHH. paboThI
S M3mepenne 00beMoB Ten MexannyeckueETUHAIBI JIaGopaTopHbie
SIBJICHUS M3MepEHHs BeTUdiH,  [PA0OTHI
6 OcHoBbl kuHemMaTukH (15 yacoB) MexaHnueckoe
MexaHuyeckoe — JBIKeHHE U erojiBuxeHue. Cucrema
XapaKTCPUCTUKU OTCYETa. Y PaBHEHUS
7 CucreMa oTcueTa BIDKEHUS.
CKOpOCTb, yTh,
8 OTHOCHUTEIILHOCTh MEXaHNYECKOTO[[IEPEMEIIEHUE,
JIBUKCHUSA YCKOPCHHC,
9 PaBHOMepHOE ABHMKEHHME. Y paBHeHHe|{TPACKTOPUA
TTBUKCHYS
10 HepaBHomepHoe aBmxenue. CpenHss
CKOPOCTh
11 PaBHOYCKOpEHHOE JIBUJKCHHUE.
'Y cKOpeHue
12 CBo0OOIHOE MaJIeHHE
13 KpuBonmHeliHOE IBM)KCHUE
14 MukpoMup, MUpP 3eMJTH, KOCMOC
15 VccneoBanie W3MEHEHUH KOOPIHHATEI JlaGopaTopHbIe
TeJla CO BPEMEHEM paboThI
16 3MepeHre CKOPOCTH PaBHOMEPHOTO JlabopaTopHbie
JIBUYKEHUSI paboThI
17 3MmepeHne cpenHei CKOPOCTH Jla6opaTopHbIE
JIBIKEHUS TeJla paboThI
18 MccrnenoBanue W3MEHEHHUSI CKOPOCTH JlabopaTopHbie
nBH>KeHus Tena npu PY 1 paboThI
19 U3mepenne YCKOpEHHUS pu JTaGopaTopHbIE
ABHOYCKOPEHHOM JIBI>KCHHUH paboThI
20 VccnenoBanue ABUKEHUS Tela B Pa3HbIX JlaGopatopHblie
CUCTEMax oTcyeTa paboThI
21 OcHoBbl 1nHamMukH (14 yacos) Mueprus. Cuna.
[TepBbiii 3akoH HeroTOHA Macca. IInotHOCTS.
22 Nuepuus Cuna.
23 Cuia




24 Macca Tena u ee U3MEpEHHe 3aBUCHUMOCTh

25 [110THOCTB YCKOPEHUS OT CUJIbI U

26 Btopoii 3akon HeroToHa MacCCBI.

27 CroxxeHue cuil. PaBHomecTBYyIOmast Bsanmosencreue

28 BsauMoeiicTue Tel TCJL.

29 Tperuii 3akoH HeroToHa PaBHOCHCTBYOIIAs.

30 3MepeHre Macchl Tejla Ha PhIYaKHBIX JlaGoparopHbie
Becax paboThI

31 l3MepeHue MmI0THOCTH TBEPAOro Tela JlaGopaTopHbie

paboThI
32 N3mepenne Cuisl JlaGoparopHbie
paboThI

33 Clio)KeHUE CHJI, HallpaBJICHHBIX O] JlaGopaTopHblie
YTJIOM JAPYT K APYTY paboThI

34 M3yduenue Tperhero 3akoHa HproToHa

35 3akoH coxpaHeHusi wuMmnyJabca (6|l Imnyibsc Tena.
4yacoB) 3aKOH COXpaHEHUSI
MMnyiibe Tena nMnyJibca. PeakTuBHOE

36 3aKOH COXpaHEHUsl UMITYJIbCca TIBUJKCHHE.

37 PeakTuBHOE ABUKEHIE OcBoeHune kocMoca

38 OcBoeHHE KocMoca

39 OcBoeHHE KocMoca

40 3aMKHyTasi cuCTeMa

41 Cuuibl npupoasbl (22 yaca)
Cua TATOTCHUS

42 Cuia TSKeCTH

43 eopmarus ten. Buasl nedopmariuii

44 Cuiia ynpyroctu

45 3akoH ['yka

46 Bec Tena

A7 aBJICHHE

48 M3mepenne cui Cxopocts. Cpennsis

49 UHAMOMETP CKOPOCTb.

50 Cwta TpeHus Bub1 CYUT, TPUYHUHBI UX

ol MccnenoBanue  3aBUCUMOCTH  CHJIbIBO3SHHUKHOBCHMAL. JIaGopaTopHsbIe
TSKECTU OT MAaCChl TEJA I3mepenne CUIpabOTHI

52 PaboTta npyKHHbBI Hepuus

53 JlaGoparopHbie
VccnenoBaHue 3aBUCHMOCTH YAJTUHEHUS paboThI
PYKUHBI OT BEJTMYUHBI €€ PACTSKEHUS

54 HccnenoBanue YIPYTUX CBOICTB JlaGopaTopHbIe
PYKUHBI paboThI

55 BI)KEHHUE 110 OKPY)KHOCTH

56 JlaGopaTopHbIe
VccnenoBanue ABUKEHUS Tea 1O paboThI
OKPYKHOCTH TIOJT ACHCTBUEM CHIIBI
TSDKECTH U CHJIBI YIIPYTOCTH

S7 HccnenmoBanue  3aBUCUMOCTH  CHJIBI JIaboparopHbie
TpeHHsI OT poOJa CONPHUKACAIOUUXCS paboThI

MOBEPXHOCTEN




58 JlaGopaTopHble
lccrnemoBaHre  3aBHCUMOCTH  CHJIBI paboThI
TPEHHUsSI OT IIOUIAId COMPUKOCHOBCHHMS,
PKUMAOIIEH CHITBI

o9 3mepenue  ko3dduimenta  TpeHus JlaGopaTopHble
CKOJIBYKCHUS paboTHI

60 lcciaenoBanne JBMXKCHHS Tela IO/ JIabopaTopHble
eliCTBUEM CHIIBI TSXKECTH paboTHI

61 M3y4yeHrne TPacKTOpUU JIBHKEHHS TeEJa, JlaGoparopHble
OpOLICHHOTO TOPU30HTAIBHO paboTHI

62 lccnenoBaHue  3aBUCMMOCTH  CHJIBI JlaboparopHbie
TpeHUST OT Beca Tela U IUJIOUIaIu paboThI
COIIPUKOCHOBEHHUS

63 PaBHoBecue TeJ1 (8 yacoB) Y cnoBust paBHOBECHS
PaBHOBecHE HEBPAILAIOIIMXCS TE TEJL.

64 PaBHOBECHE BPAIAIOIIUXCS TEI Mowmenr cui. IIpaBuio

65 MOMEHT CHITBI MOMEHTOB. Buibl

66 Phiuar, 60K paBHOBecHs. Prryar

67 Buipl paBHOBECHS

68 VccnenoBanue  yCIIOBUM — PaBHOBECHUS JIaGopaTopHble

pryara paboThI

69 l3yueHne  paBHOBECHSl ~ Tena  Ha JlaGopaTopHbie
HAKJIOHHOH TJIOCKOCTH paboTHI

70 M3ydyeHue JEWCTBUS MOABHKHOTO U JlaGopaTopHbIie
HETIOBMKHOTO OJIOKOB paboThI

Conepxanue 2 roga o0ydeHust

Nen/m |Paznesi. Tema 3ansaTust Conepxanue Ddopma padoThI
1 Beonnoe 3ansaTHe (4 yaca) Marepuan nepBoro
BxoaHasi auarnoctudeckas padbora royia 00y4deHus
2 Pa30op 3amanuii
3 Pa30op 3aanuii
4 Pa30op 3amanmit
o MosiekyasipHO-KHHeTHYecKast Teopus |[ uoresa o
(10 yacos) TUCKPETHOM CTPOCHUH
OcHOBHBIE MOJIOJKEeHHeBENECTBA. MOJIEKYIIBI.
MOJIEKYJIIPHOKMHETHUECKOH TeopuH 1 ux|HenpephIBHOCTE U
OTIBITHBIE 00OCHOBaHUS Xa0THYHOCTh
6 Macca u pazMepbl MOJIEKYIT TBUKEHHS YACTHI]
7 B3auMoeicTBue MOJIEKYJI BEIICCTBA.
8 TenoBoe ABUXKEHUE Jnddysus.
9 KomnmuectBo BemecTBa. IlocTtosHHas bpoyHoBckoe
ABorazpo nBmkeHue. Moaeau
10 Tpu cOCTOSIHUS BENIECTBA r'asa, KUIKOCTH 1
11 TBEPAOTO TETA. JTaGopaTopHbie
VcenenoBatie GPOYHOBCKOTO JiBHskeHus| D 3aHMOACHCTBHE paboThI
12 Mogenu rasa, HAKOCTH M TBEPIOTO EaCTHH BEIICCTRA. JlaGopaTopHbIe
tena. MI3roToBieHue Mojenei 3aMMHOC paboThI
13 B3anuMoieiicTBUE YaCTHII BEIECTBA. [IPUTKCHIC 1 JlaGopaTopHEIE

paboThI




14

OTTAIKUBAHUEC JTaGopaTopHble
VcciienoBaHie B3aMMHOTO TPHUTSDKEHUAMOJIEKYI. Tpu paboThI
U OTTAJIKUBAHUE MOJIEKYIL. COCTOSTHUSI BEIIECTBA.
15 OcHoBbI TepMoauHAMuKH (20 YacoB)
BHyTpeHHSsIs1 S3HEPTHUSsI
16 Temnepatypa BHYyTpeHHss SHEPTrusl.
17 Crioco6bl ~ M3MeHeHHMsi  BHyTpeHHeii|TeIIoBoe ABHKEHHE.
DHEPIUH Temmeparypa.

18 [TepBblii 3aKOH TEPMOIUHAMHKH HeoGpaTumocts

19 Buasl Temionepenaun [polecca

20 Termionepenaya B IPUPOJE U Texuuke [Teruionepenadn. Ceasb

21 KoJyinuecTBO TEMNOTHI; YAEIbHAS TEMIICPATyphI
TETIOEMKOCTb BCIICCTBA C

22 Y paBHEHHE TEILIOBOTro banaHca Xa0THHCCKUM

23 PacueTr KOJIMYECTBA TEMIOTE ABIDKCHHEM €r0

24 DHEprusi TOIINBa 1acTHL.

25 3aKOH COXPAHCHUS YHEPTHH B TCHJIOBBIXTeHHOHpOBOHHOCTL'
Iponeccax KoyinuecTBO TEMIOTHI.

Y nenbHast
26 Termonepenaya
27 CrocoGbl  W3MEHEHWA  BHYTpEHHEH| < o oo i OCTh:
lcriapenue u
DHEPTHH.
KOHJICHCAIINS.

28 KonBekius.

Pabota napa u raza npu

29 [1naBieHUe M KPUCTAIUIHA3AIIHSL. bacimpenmn. Kunerne

30 [IpeoOpa3zoBanue SHEPTUu TPH]y cocTr. BakHOCTD
M3MCHCHUSX  arperaTHoro  COCTOMHWS s vva Termionbie
BCIECTBA. BUTATENTU. DHEPrus

31 ['paduik nIaBICHUS U OTBEPICBAHUS rormmBa. Y neIbHas

32 TEIIOTa CTOPaHUSI.
[IpeoOpazoBaHre SHEPTUU B TEIUIOBBIX ArperaTHble
nBurarensx. KITJI TernioBoro ABUTaTENs. |ooetosHs.

33 CpaBHEHHE KOJMYECTB TEIUIOTHI IIpU JTaboparoprbie
CMEIINBAHUU BOJIBI pa3Hoi paboThI
TEMIEPATYPHI.

34 3mepeHne yaenbHOW TEIUIOEMKOCTH JTaGopaTopubie
TBEPJIOTO Tea. paboThI

35 M3MeHenusi arperatHbix cocTossHuiiCrocoObl M3MEHEHUS
BenecTBa (26 yacos) BHYTPEHHEN
ArperaTHble COCTOSIHHSI BEIIECTBA DHEPTHUH.

36 [ InaBieHue u OTBEPJICBAHUE KoandecTBO TEIIOTHI.
KPUCTAJTNYECKHUX BEIIECTB Y nenpHas

37 Y nenbHas TEIUIOTA IUIABICHHUS TEII0EMKOCTb.

38 McnapeHue u KOHAeHCallus KoHBEKIMS.

39 V enbHas TEIIOTa mapooOpasoBanmst  [3MyUeHHe. 3aKOH

40 HachIeHHbIii ap U ero CBoicTBa COXpaHCHHA SHEPIUU B

41 e — TEIIOBBIX MpOoIeccax.

42 BojsiHble mapsl B BO31yXe [Lnapnenue u

43 AGcomoTHast u otHocuTenbHas] PHCTATH3AIHA.

B TTAKHOCTD Y nejpHas TEIUIoTa

44 Touka pocel




45 rasnenus. Mcnapenuel/labopaTopHble
M3MepeHne OTHOCUTEIBHOM BIAXKHOCTH [ KOHACHCALIHS. paboThI
46 O6pasoBaHye TyMaHa, Pochl, 00JakoB  |Y/I€lbHas TEIIoTa
47 l3mepeHne TeMreparypsl BEIEeCTBa. napooOpa3oBanus U |JTaGopaTopHble
KOHCHCAIIUH. paboThI
48 Pa6ota napa u rasa npuJlaGoparopHble
CpaBHEHHME KOJUYECTB TEIUIOTHl Mpu[PACIIUPEHUN. paboThI
CMEIIMBAHUH BOJIbI PA3HOM TeMIIepaTyphi| 1 CIIOBbIC
49 OnpezencHue yaenbHON TermnoeMKocTHABUIaTEIH. Oueprust  JTaGopaTopHble
TBEPJIOTO TEIIa ToIInBa. paboTHI
50 Hao0mtonenue pocra KpUcTamiioB ArperaTHbie JlaGopaTopHbie
COCTOSTHUSL. DaBOTHI
51 Habronenue pocta KpUCTaIOB
52
lccnenoBaHe U3MEHEHHSI CO BpEeMEHEM
TEeMIIEpaTyphbl OCTHIBAIOIICH BOJIbI
53 MeTaJThl 1 HEMETAJLIBI
54 Pacimimpenue BenecTn
55 Pacmupenue BemecTs
56 TemmepaTtypa ruparaiuu
57 M3mepenue TEMIIEPATYPBI JIabopaTopHble
KPUCTAJTM3AI[MU BEIICCTBA paboThI
58 HaGmiomeHne 32 OTBepJEBaHUEM JIaGoparopHble
aMOp(hHOTO BEIIEeCTBA paboThI
59 OrnpenesieHne  yAeJIbHOU TEIUIOThI JlabopatopHbie
MJ1aBJICHUS JIbIA paboThI
60 3MepeHre OTHOCHUTEIIBHOW BIAXHOCTU JlaboparopHbie
BO31yXa paboThI
61 ["a3zoBbIe 3aKOHBI. TensioBbie
JABUIaTE/IN (10 qacon) MOJ'IeKYJ'ILI " UX
Kunenue >xuKkocTu BUJKEHHUE U
62 Pabora raza u mapa B3aUMOJIEICTRHE. JlaGopaTopHble
updysus. paboThI
63 TenoBele qBUTATENN bpoyHOBCKOE
64 BUTATEIh BHYTPEHHETO CTOPAHMSI TIBIDKCHHE.
65 [TapoBasi TypOuHa CBsi3b TEMIIEPATYPHI CO
66 KII/I TemtoBoro neurarens CKOpOCTBIO ABMKeHUs [JlabopaTopHbie
MOJIEKYJl. BHYTpEeHHSA [paGoThI
67 TeruIoBble MAIIHBI DHEprus. Bubl
68 Brinenenne sHepruum npu jAeneHun upTCIUIONEPEIAtH.
cuHTe3e sAzep. Vcnonp3oBaHue snepHoil IaBICHIE 1
SHEPTHH KpUCTAILTU3aIus,
69 S nepHbIii peakTop [OTJIOLICHNC 1
70 Hrtorosoe 3ansitue. TectupoBaHue BBIICIICHUE DHEPTUU.

Vcnapenue u
KOH/JICHCAIINS,
MOTJIOIICHHUE U

BBIJICIICHHUEC DHEPIrun

®OPMbI ATTECTALIUU

HporpaMMa npeanojaract uCIoJIb30BaHNUEC PA3JIMYHBIX BUJOB IIPOBCPKHU YCBOCHHBIX




3HaHUM, yMeHUH. [lenarorom UCnob3yeTcs THArHOCTUYECKAs] CUCTEMA OTCIICKUBAHUS
pPe3yJIbTAaTOB: TUATHOCTUYECKHU KOHTPOJIb A0 Hadana 00y4eHusl, TeKYIIHi 1 UTOTOBBIN KOHTPOJIb.
B xauectBe Benymiero Meroga neJarornyeCKux U3MEPEHUN NPUMEHSETCS METO/] BKIFOUEHHOTO
HaOJIIOJICHUS 32 MPOIIECCOM PA3BUTHS YUALIETOCA B Pa3HBIX CUTYALUSIX: B CUTYallUH
B3aWMOJICUCTBUS C IPYTUMU YUAIIUMUCS U B3POCIBIMU; B CUTyallud CIIOHTAaHHOM UTPBI,
JTUCKYCCHH;, B CUTyallUHd Pa3HOOOPA3HBIX YUCOHBIX 3aHSATUH H T.1.

st TeKyIero OTCiIeKUBaHUs PE3yJbTaTOB U CAMONPOBEPKH MCIIOIb3YIOTCA KapTOUKU-3aJaHus,
OTUYETHI BBHITIOJHEHHS JIA0OOPATOPHBIX PabOT, 3IKCIPECC-ONMPOC, KOJUICKTUBHAS PEeQIICKCH
pe3yNbTaToB U Apyrue (GOpMbl IPOBEPKU 3HAHUH.

C KaxIpIM ydalIuMcsl B HaYasie yueOHOro rojia MpOBOIUTCS BBOJAHOE TECTHPOBAHHE, a B
TEUEHHUE U B KOHIIE YY€OHOI0 I'oJia B TPYIIE MIPOBOJAATCS JIMYHBIC U KOMaH/IHbIE KOHKYPCHI B
pasIuYHBIX (hopmax.

Cnioco0OsI 1 (hOpMBI BBISIBJIICHHS PE3yIbTaTOB: HTOTOBOE 3aHATHE, KOHTPOJIBHBIC U
CaMOCTOSTENIbHBIC PA0OThI, OTYETHI O MPOACIIAHHBIX JIJAOOPATOPHBIX UCCIICIOBAHUSIX,
KOHTPOJIbHO-IMarHOCTUYECKHE pabOThl, (PU3MUECKUE OTUMITUA/IBI PA3TUYHOTO YPOBHS,
MeIarorM4eCKUil aHaIu3 BHIMIOJIHEHUS IPOTPAMMBI;

CniocoOs1 1 (hopMbI pUKCAITUU PE3YIbTATOB: KYPHAI OCEUIAEMOCTH, IeTCKHUE PadoThI,
OT3BIBHI JIETEN U POJUTEIICH;

CniocoOs1 1 (hopMBI IPEbSIBICHUS PE3YABTATOB U MOJIBEICHUSI UTOTOB peaIn3aluu
JIOTIOJTHUTEILHOM 00111e00pa3oBaTeIbHOM 00IIepa3BUBaroIel TporpaMmMbl «OU3HK»: HTOTOBBIC
KOHTPOJIbHO-IMarHOCTUYECKHE PAOOThI, UTOTOBOE 3aHATHE, TPOMEKYTOUHbIE JUATHOCTUYECKUE
CaMOCTOSITeNIbHBIE U KOHTPOJIbHBIE pa0OTHI MO U3y4aeMbIM T€MaM, Pe3yIbTaThl y4acTHs B
OJIMMITHA/IAX U KOHKYpCax.

CIIMCOK JIMTEPATYPBI I THOPOPMALIMOHHBIX PECYPCOB
Cnucok JiuTeparypsl VISl Y4AIUXCS

I'paueB A. B., Iloroxesa B. A., CenuBepctoB A.B. «®usuka7», u3a. Benrana - I'pad 2016 r.
I'paueB A. B., IToroxxesa B. A. CenusepcroB «Pu3uka8», nzn. Benrana - I'pad 2016 .
Jlykamuk B.U, MBanosa E.B.. COopHuk 3amau no gusuke 7-9. Mocksa, [Ipocsemmenue, 2014.
IlepenbMman S.M.. 3anumarenpHble 3a1a4u U onbITEL. «BAID». 1994
Ilepenbman S1.U.. 3naere au Bol pusuky? ExarepunOypr.Tesuc, 1994
Ilepenbman S.U.. 3anumarensHas mexanuka. Ekarepun6ypr.Tesuc, 1994

NouswNE

. COopHUK 3a/1a4 AJ1s MOATOTOBKY K OJIMMITHAAaM 1o ¢pusuke «OCHOBBI MexaHukmny. [Tof
penakuueit M.1O. 3amsarauna,"COYU ITPECC", OL1 «Cupuycy» -2017

CHnucok 1uTepaTypsl VIS earoro
1. Byxosues b.b., Kpusuenkos B./l., Mskumes I'.5., CapaeBa 1.M.. COopHUK 3a1a4 11O
anemeHTapaoi pusuke. M., VHI] 10, 2014.
2. ®wuswmka 7 kmace / Iox pen. A.A. ITurckoro, B.I'. PazymoBckoro. AkaJieMUIeCKUi MKOIbHBIN
yuebHuk. M., [Ipocsenienue, 2014.
3. Jlykamuk B.U1, UBanoa E.B. CoopHuK 3a1a4 no pusuke 7-9. Mocksa, [Ipocsemenue, 2014.
4. Kupuk JI.A. ®uzuka-7. CaMoCTOSTENIbHBIE U KOHTPOJbHBIE paboThl. M., Miekca, 2014.
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