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PaGouass mporpamma 1o ¢usMKe WIA OOYYArONIMXCS C HapYyIMIEHUSIMH OIOPHO-
neurarenpHoro ammapara (mamee — HOJIA) Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUS
MOATOTOBJICHA Ha OCHOBE Pabouas nmporpamma no ¢usnke paspadorana Ha ocHoBe PI'OC OO0,
®denepanbHON IIPOrpaMMbl BOCIIMTAHUSA, C YYETOM PACIPEACIEHHBIX 10 KJIAacCaM IIPOBEPSIEMBIX
TpeOoBaHUil K pe3ynbraraM ocBoeHHus OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
o01m1ero oopazoBaHusl.

IMosicuuTeIBLHAS 3aNIUCKA

O01mas xapakTepucTuKa y4ye0HOro npeamera «@usuka»

Kypc ¢usukn — cucteMoo0pa3yromui 11l €CTEeCTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MUECKHEe 3aKOHBI JIS)KaT B OCHOBE MPOIIECCOB U SIBJICHMI, U3y4aeMbIX XHUMUEH,
Ouonorueli, actpoHoMueil U ¢usnveckoil reorpadueii. du3nkKa — 3TO MpEIMET, KOTOPBHIA HE
TOJILKO BHOCHUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYUHYIO0 KapTHHY MHpPa, HO U MPEIOCTABIISAET
HanOosee sicHple 00pa3Ibl MPUMEHEHUsI HAYYHOTO METOJla TIO3HaHus, T. €. croco0a MOoTydeHus
JIOCTOBEPHBIX 3HaHUU o Mupe. Hakonen, ¢usnka — 3T0 MpeaMeT, KOTOPBI HAapsALy CIPYyrUMHU
€CTeCTBEHHO-HAYYHBIMU IpPEIMETaMU JOJDKEH JaTh OOyJaroImuMCsl NpeICTaBiIeHHe 00
YBJIEKATENIbHOCTH HAYYHOTO HCCIIEJIOBAHMSI M PAJOCTH CAMOCTOSITENILHOTO OTKPBITHUS HOBOTO
3HaHUSI.

OpnHa U3 TNaBHBIX 3a/1a4 (PU3UYECKOTr0 00pa30BaHUs B CTPYKType OOIIero oopazoBaHUs
COCTOUT B ()OPMHPOBAHUH E€CTECTBEHHO-HAYYHON IPAaMOTHOCTH MHUHTEpeca K HayKe y OCHOBHOM
Macchl 00Y4aIOIINUXCs, KOTOPbIE B AalbHEHIIeM OyIyT 3aHSATHI B CAMBIX Pa3HO-00pa3HBIX cdepax
nesitenbHOCTH. HO HEe MeHeeBaXXHOH 3a/auei SBISETCS BBISBICHUE, M TIOATOTOBKA TAIAHTIIMBBIX
MOJIOABIX JIIOJAEH [N TPOAODKEHHs 00pa3oBaHUS U JaibHElIield mnpodeccnoHalbHOM
NeSITETbHOCTH B OOJACTH  €CTECTBEHHO-HAYYHBIX HCCIEAOBAaHMM M  CO3MaHUU HOBBIX
texHojoruil. CormacHO TMPUHATOMY B  MEXIYHAPOJIHOM  COOOILECTBE OIpeAeIeHHIO,
«EcTecTBeHHO-Hay4YHass TPaMOTHOCTh — 3TO CHOCOOHOCTH UYEIOBEKA 3aHMMATh AKTHBHYIO
TPaXXAAHCKYIO MO3UIIUIO 10 OOIIECTBEHHO 3HAYMMBIM BOMPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU
HayKaMH, ¥ €ro TOTOBHOCTb HMHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMH HaesMHu. HaydHo
IPAaMOTHBIA YEJIOBEK CTPEMHUTCSI y4yacTBOBaThb B apryMEHTHPOBAHHOM OOCYKIEHMH MpoOIieM,
OTHOCSIINXCS K ©CTECTBEHHBIM HAayKaM W TEXHOJOTHSIM, YTO TPeOYeT OT HEro CIeAYIOIInX
KOMIIETEHTHOCTEH:

HAyYHO  OOBSCHATH  SIBJICHWS,  OICHWBAaTh W TIOHUMAaTb  OCOOCHHOCTH
HAY4YHOTO MCCIIEJOBAHUS,

WHTEPIPETHPOBATh JAaHHBIE W WCIOJIB30BaTh HAYYHBIC JOKA3aTEIbCTBA LIS OJTYYCHUS
BBIBOJIOB.

N3yuenne ¢u3Mkun CcHnocoOHO BHECTH pemalolii  Bkiag B (OpMHUpPOBaHME
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YJaIOITIXCSI.

Henn nzyyenust yuedbHoro npeamera « Duznka»
[lenun n3ydeHus (HU3MKM HA YPOBHE OCHOBHOI'O OOIIETr0 OOpa3oBaHMs OIpENENIEHBbl B
Konnenmnuu npenonaBanusi yuebHoro npeamera «DOusuka» B



oOpa3zoBaTtenbHBIX  opraHm3anusx Poccwiickoit ~Denepanuu, peaqu3yrONMX  OCHOBHBIC
o0mieoOpa3oBaTebHbIE MPOrpaMMbl, YTBepkaAE€HHOW pemeHneM Komnerun MunncTepcTBa
npocemienns Poccuiickoit deaepanuu, npotokosn ot3 pekadps 2019 r. Ne [1K-4BH.

Henu nzydyenust pusuku:

npruoOpeTeHne NHTepeca U CTpeMIICHHS 00yUJaloIMXCs K HAyYHOMY U3YUEHHUIO IPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJACTABICHUA O HAyYHOM METOAe TMO3HaHuiA U  (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4EHHUS OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopmupoBaHUEe TPENCTABICHUNA O PO (PU3MKH ISl Pa3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaNbHOMI
NESTEIbHOCTH, CBSI3aHHOM C (DM3MKOW, MOATOTOBKA K JalbHEWIIEMY OOYYeHHMIO B STOM
HaIpaBJICHUU.

JlocTuxeHne ATHX LieJel Ha ypOBHE OCHOBHOTO 001Iero oOpazoBaHus 0OecreuynBaeTCs
pELIEHHEM CIIEYIOIINX 3ajau:

nproOpeTeHNE 3HaHUHN O TMCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHMYECKHX, TETIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTEeHNE YMEHUN OMKUCHIBATh U OOBSACHATH (PM3MUYECKUE SBICHUS CUCIIOIB30BaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOGHHE METOJIOB PpELICHUS MPOCTEHIINX pPACYETHBIX 3a7ad C HCIOJIb30BaHUEM
¢duznyecKkux Mojeel, TBOPUECKUX U IMPAKTUKO- OPUEHTUPOBAHHBIX 3aay;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOIHATH OIBITHI, Ta0OPAaTOPHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE HCCIIEAOBAHMS C UCTIONB30BAHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBoeHue NpuUéMOB paboThl ¢ uH(popManuend (U3MUYECKOTO COACpKAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX TOCTI)KEHUSX (PH3MKH; aHATU3 W KPUTHUECKOE OIICHHWBaHHE
nHpopmanuu;

3HAKOMCTBO CcO chepamu poPecCHOHAIBHON AEATEIBHOCTH, CBI3aHHBIMU ¢ (PU3HKOM, U
COBPEMEHHBIMU TEXHOJOTMSIMHU, OCHOBAHHBIMU Ha JIOCTHMIKEHUAX (PU3MUECKON HAYKH.

Ha ocHoBe u3yuenus Matepuana Kypca (pU3UKH MPOI0JIKATh Pa3BUBATh Y 00yYarOMIMXCs
¢ HO/IA wmbicnuTenbHbIe Onepanuy, Ipu U3ydeHUH (pU3NYecKuX 3aKOHOB, TEOPHiA; 0Opa3HOro,
JIOTUYECKOI0 MBIIUIEHUS, NPU PEIICHUU 33/ay; pa3juyHble BUJIbl MaMSITH U BHUMAaHUS, MpPU
U3y4EHUH HAyYHOW JIEeSATeNbHOCTH Y4YeHbIX; (POPMHPOBATH HAyYHYIO pedb, C MPHUMEHEHHEM
¢u3nyecKoil TEpPMUHOJOTMM Ha BCEX OJTanax OOy4eHHs] M OCYILECTBISATh KOPPEKLHUIO
JIBUTATENBHBIX HAPYIICHUH TpPHU BBIMOJTHEHUU MPAKTUYECKUX 3aJaHUM WM J1a00opaTOPHBIX
pabor. MakcuManabHO CBSI3bIBaTh MPHOOpPETAaEMble 3HAHUS C MPAKTHUECKOH IEsTeNbHOCThIO U
MOBCEHEBHOM KU3HBIO OOYYaIOLIMXCS, pa3BUBaTh Y4YEOHYI0 MOTHBAIMIO K IO3HABATEIbHOM
JeSITEIbHOCTH.



Conep:xxanue yueoHOro npeamera «®u3uka»

7 KJacc
Paszjnen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEr0 MUPA
®duznka — Hayka O mOpupojie. SBIeHUS NPUPOABI (MCl). ®u3nYecKue SBICHUS:

MEXaHUYECKHE, TEIIOBBIC, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC,3BYKOBBIE.

@dusnueckue BenuuyuHbl. M3mepenue ¢usnueckux BenuunH. dusznueckue NpuOOPHI.
ITorpemHocTs U3MepeHui. MexayHapoiHas CUcTeMa €IUHHIL.

Kak ¢usuka u npyrue ecrecTBEeHHble HayKH M3y4aroT npupoay. EcrecTBeHHO-HAay4HBIH
METOJ TMO3HAaHMA: HAOIIOJEHUE, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKCHHE THUIIOTE3,
SKCHEpPUMEHT II0 MPOBEpKE TUIOTe3, OObsICHEHHE HabiogaeMoro spieHus. OnucaHue
(U3NUECKUX SABICHUN C TOMOIIBIO MOJICIICH.

Jemoncmpayuu
1. MexaHn4ecKue, TEIJIOBBIC, AJICKTPUUCCKHAE, MAarHUTHBIE, CBETOBBICSBIICHUSI.
2. dusnyeckue MpUOOPHl M MpoIeaAypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM M

1M (POBBIM IPUOOPOM.
Jlabopamopnusie pabomot u onvimul’

1. Onpenenenue 1eHbl AeeHUs MIKaJlbl K3MEPUTEIBHOT0 Ipudopa.

2. N3mepenne paccTosTHUM.

3. N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEA.

4. Omnpenenenre pa3MepoB MaJIbIX Tell.

5. N3mepenne TemiiepaTypbl NpU MOMOILIU >KMAKOCTHOIO TEPMOMETpa M JaTuuKa
TEeMIIepaTyphl.

6. [IpoBenenune ncciieoBaHus MO MPOBEPKE TMUIIOTE3bI: JAJbHOCTh MOJIETA IIAPUKA,

MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIle BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavajibHbIe CBeIeHHsI 0 CTPOEHUH BellecTBa

CrpoeHue BelIeCcTBa: aTOMbl U MOJEKYJbI, MX pa3Mmepbl. ONbITHI, I0KAa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JBuxenue yactui] BemiecTBa. CBsA3b CKOPOCTH JABWKEHHUS YACTHUI C TEMIEPaTypoOM.
BbpoyHnoBckoe nBmwxkenue, mauddysus. B3aumoneicTBHe YacTUIl BEIIECTBA: MPUTSHKEHHE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOGHHUE Ta30B, IKHUAKOCTEH W  TBEPIBIX
(kpucTamIuyeckux) Ten. B3anmMocCBA3b MeXAy CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcobeHHocTH

1 MC — s7neMeHTHI COAepKaHUs, BKIIIOYAIOIINE MEKIPEIMETHBIE CBS3U, KOTOpPbHIE
MoApOOHEE PACKPHITHI B TEMATHYECKOM IJTAHUPOBAHUH.

2 3neck U Janee MPUBOJIUTCS PACHIMPEHHBIN MepedyeHb J1ab0paTopHbIX padoOT U OMBITOB, U3
KOTOPOTO Yy4MTEeNb JIeIaeT BHIOOp MO CBOEMY YCMOTPEHHIO U C YUY€TOM CIIMCKa
SKCIIEPUMEHTATIBHBIX 3aJjaHui, peiaraeMeix B pamMkax OI'D no ¢usuke.



arperaTHbixX COCTOSIHUM BOJbI.

Hemoncmpayuu
1. Ha6mronenne 6poyHOBCKOTO JIBHXKCHHS.
2. Ha6monenue nuddysun.
3. Habmonenue SIBJICHHH, O0OBSICHSIOLINX CS MPUTSHKEHUEM WU

OTTaJIKMBAHHUEM YaCTHUI] BEIIECTBA.
Jlabopamopuusie padbomot u onvimul

1. Ouenka jaumamerpa  aroMa METOJOM  psaoB  (C  HMCIOJIb30BaHHEM
dororpaduii).

2. OIBITHI 110 HAOJIOICHUIO TEIIOBOTO PACIIMPEHHS Ta30B.

3. OmnbITHI no  OOHApPYKCHUIO JCUCTBHSA CWI  MOJEKYIIPHOTO
IMPUTAKCHHA.

Pa3nen 3. /IBU:KeHHe W B3aMMO/IeHCTBHE TeJl

Mexanudeckoe aBuxkeHue. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHHE. CKOPOCTb.
Cpenusisi CKOpOCTh IPY HEPABHOMEPHOM JIBI)KCHUH. PacuéT myTu u BpeMeHU JBUKEHUS.

SIBnenune umHepuuu. 3akoH HMHEpUMH. B3aumopeicTBue Ten Kak MNpPUYMHA U3MEHEHUS
CKOpPOCTH JBWXEHHS Teld. Macca kak mepa uHepTHOcTH Tena. [ImotHocte BemiectBa. CBS3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cwia kak XapakTepucTthka B3aumojaecTBusi ten. Cuiia ynpyroctd W 3akoH ['yka.
W3mepenne cuiabl C MOMOIIBK JUHAMOMETpa. SBieHue TArotreHuss u cuwia Tskectu. Cuna
TshkecT Ha apyrux miaHetax (MC). Bec tena. HeBecomocts.CliookeHHE CUIl, HATIPABIEHHBIX 110
onHoU npsmoi. PaBHonelicTByromas cui. CunaTtpeHus. TpeHue CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B npupoae u texuuke (MC).

Jemoncmpayuu
HaGroieHne MexaHn4ecKoro TBUKCHHUS Tea.

N3mepenne ckopocTH NpIMOIUHEHHOTO ABUKECHUSI.
Habmtoienue siBieHus HHEPLIUU.

HalGmronenne n3aMeHeHus: CKOpOCTH TIPU B3aUMOJICHCTBUU TEI.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TE.

CnoxxeHue cuil, HalpaBJICHHBIX IO OJHOU MPSMOIA.
ﬂaﬁopamopmﬂe padomot u onvimul

ook whE

1. Omnpenenenue CKOpPOCTH PaBHOMEPHOTO JBUKEHUS (mmrapuka
B JKHUJIKOCTH, MOJIEH JIEKTPUUECKOTO aBTOMOOWIIS U T. I1.).

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUSI OpycKa WM 1IapuKa MOHAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenne IOTHOCTH TBEPAOTO TENA.

4, OneIThI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD pacTsxeHus
(medopmanun) NpyXUHbI OT MPUIOKEHHOMN CHIIBIL.

5. OHBITBI, ACMOHCTPHUPYIOIIUE 3aBHCHUMOCTL CHIJIBI TPCHHSA CKOJIBXCHUSA OT BECa

TeNa U XapaKTepa CONPUKACAIOIINXCS IIOBEPXHOCTEH.
Pa3nen 4. laBiieHue TBEPABIX TeJl, ;KMAKOCTel U ra3oB
Hasnenne. CriocoObl yMEHBIICHUS U YBEIMUEHUS aBeHus. JlaBieHue rasa.



3aBUCUMOCTH JaBJI€HUsS Ta3a oT 00bEMa, TeMmeparypsl. [lepenaya naBnenus TBEPABIMU TEIaMH,
KUJIKOCTAMHU M razamu. 3akoH llackans. [lHeBMaTmueckue MamivHbl. 3aBUCUMOCTH JIaBJICHUS
KUAKOCTHU  oT  riyOunbl. [mapocratmueckuit  mapagokc. CooOmiarommuecss — COCYIbI.
['uapaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emnu U atMocdepHoe naBieHue. [IpHUnHBI CyIIECTBOBAHHS BO3AYIIHON
o6onoukn 3emnau. OmbiTr Toppuyennu. M3mepenue aTtMochepHOro naBiieHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja ypoBHeM Mops. I[lpubopsl s wu3MepeHus
aTMoc(epHOro JaBICHHUS.

JleiicTBre XKUAKOCTM M Traza Ha TMOrpyXEHHOE B HUX Teno. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [maanue Ten. Bo3myxoraBanue.

Hemoncmpayuu
3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs KUAKOCTBIO U Ta30M.
Coob1maronuecs: Cocyabl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

Sk E

3aBHCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOW YaCTH Tela U
TUIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIICH CHIIBI BECY BBITECHCHHOM KHIKOCTH.

8. VYcimoBue — IIaBaHWS — TEN:  IUIABaHWE — WJIM  NOTPY)KEHHE Tel B
3aBUCHUMOCTH OT COOTHOIICHHSI INIOTHOCTEH Tea U YKHUIKOCTH.

Jlabopamopuvie pabomsl u onvinvl

1. HccnenoBanue 3aBHCHMMOCTH Beca Tejla B BOJE OT 00BéMa HOFPY)KéHHOfI B
KHUJIKOCTBh 4aCTH TEa.

2. OrnpeziesieHre BHITAIKMBAIOIICH CHIIBI, ACHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCMMOCTHM BBITAJKHMBAIOLIECH CHIIBI, JCHCTBYIOLICH HAa TEIO B

KHUAKOCTH, OT MAaCChI TCJIA.

4, OnBbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUIIBI, JeHCTBYIOIEH
Ha TeJ0 B JKHUJKOCTH, OT 00BbEMa MOrpYyKEHHOH B KHUAKOCTh YacTU Tejla M OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIIN KOHCTPYHPOBaHUE JIOJIKU U
omnpezaeneHue e€ rpy30n0abEMHOCTH.

Pazgen 5. PaGoTa u MOIIHOCTB. JHeprus

Mexanunueckas pabota. MOIITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. llpaBuio paBHOBecus
pbryara. [IpumMeHeHue npaBuia paBHOBECHUS pblyara K OJIOKY.
«3onotoe npaBuio» mMexaHuku. KII/[ nmpocteix mexanuzmoB. IIpocTbie MeXaHHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprus. Kunernueckas W mnoTeHIuainbHas »Heprus. IIpeBpaieHue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHMS YHEPTUN B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepsl TPOCTHIX MEXAHU3MOB.



Jlabopamopuvie pabomul u onvinovl

1. Omnpenenenue pabOThl CUIIBI TPEHUs IPU PABHOMEPHOM JBMKEHMM Tela I10
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. N3amepenne KITJ[ HakIOHHOM MIOCKOCTH.

4, N3yuyenue 3aK0HA COXpaHEHUsI MEXaHUYECKON YHEPTUU.
7 kaace

Pasnen 6. TemioBbie ABJIeHUSA

OcHOBHBIE I10JIO’KEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU CTpOeHus BeulecTBa. Macca
U pa3Mepbl aTroMOB U MOJIeKyJd. OIBIThl, MOATBEPKAAIONIME OCHOBHBIE IOJOKEHHS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Monenu TBEpIOTO, JKUIKOTO M Ta3000pa3HOro cocTosiHU BeniecTBa. Kpucrannnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TEJT HA OCHOBE MMOJIOKCHHIMA
MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. C(CMauumBaHWEe W KalWUISIpHbIE sBJIEHUA. TemioBoe
pacUIMpEeHHE U CKaTHUE.

Temnepatypa. CBs3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOIO JBUKEHUSUACTHLI.

Buytpennsis sueprusi. CrocoObl M3MEHEHHUs BHYTPEHHEH JHEpruM: Tervionepenaya u
coBepluieHure padboTel. Buapl Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKLUS, U3ITYyUECHHUE.

KonnuecTBo TemnoTel. YaenbHas TEIUNIOEMKOCTh BEIIECTBAa. 1eMIO0OMEH U TEIIOBOE
paBHOBecHE. Y paBHEHHE TEIUIOBOTO OajaHca.

[InaBneHue U OTBEpJIEBAHUE KPUCTAIUIMYECKUX BELIECTB. Y JAEJIbHAs TEIUIOTA ILIaBJICHHUS.
[Tapoo6pazoBanue wu kouaeHcanusa. Mcmapenne (MC). Kunenwe. VYaenpHas Terora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEpaTypbhl KHUIIEHUS OT aTMOCHEpPHOro JIaBICHHUS.
BnaxnocTs Bo3ayXa.

DHeprus TOILIMBA. Y AeJIbHAs TEeIIOTa CTOPAHMUSL.

[Tpunuunsr padotel TemnoBbix jsuratenedl. KIIJ[ temnmosoro neuratens. TeruioBble
JBUTATENH U 3aluTa okpysxaromei cpeast (MC).

3aK0H COXpaHEHMsI U MPEBpaIlleHUs] PHEPTHH B TEIUI0BbIX npoueccax (MC).

Hemoncmpayuu

1. HaGuro1eH1e GPOYHOBCKOTO JIBUKEHHUS.

2. Ha6monenue nuddysun.

3. HaGmroienue SIBIEHMI CMauMBaHKs U KAUIUISPHBIX SBICHUMA.

4. Habu1ro/1eH1e TEMIOBOro pacuIupeHUs Te.

5. M3MeHeHnMEe JaBleHMs Tra3a 0OpY HM3MEHEHMM O00bEMa M HArpEBaHUM W
OXJIXK/ICHHH.

6. I[TpaBuia U3MEPEHUS TEMIIEPATYPHI.

1. Bup! Tenonepeiaym.

8. OXJ1a)JIEHHUE IIPU COBEPIIEHHU PAOOTEL

Q. HarpesaHue Ipu COBEPIIEHHH PaOOThI BHEITHUMU CHIIAMH.

10.  CpaBuenue TemnoéMKoCTeH Pa3IMYHBIX BELIECTB.

11. HaGmoneHue KuneHus.

12. HabGmoneHue NoCTOSHCTBA TEMIEPATyPhI IPH IIABICHHH.
13. Mopenu TEIIOBBIX ABUTATENEH.



Jlabopamopuvie pabomul u onvinovl

1. OnbIThI no  OOHapyXEHUIO JIEHCTBHUS cui MOJIEKYJISIPHOTO
MPUTSKCHUSL.

2. OnbITHI 11O BRIPAUIMBAHUIO KPUCTAJJIOB OBAPEHHOW COJIM MJIM caxapa.

3. OnpIThl O HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEHU TBEPABIX
Tell.

4. Omnpenenenue AaBieHus BO3AyXa B OaJlJIOHE MINPUIIA.

5. OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JABIICHUS BO3AyXa OT €eroo0bnéma u
HarpeBaHUs WU OXJIAXKICHHUS.

6. [IpoBepka  rumoTe3bpl  JUHEWHOHM  3aBUCUMOCTH JUIMHBI  CTOJIOWKa
KUJKOCTU B TEPMOMETPUUYECKOM TPyOKe OT TeMIEpaTyphl.

1. HaGOmronenne  w3MeHEHUsT BHYTPEHHEH OJHEPrMM Tela B pe3ysbTare
Teruionepenayu U padboThl BHEIIHUX CHIL.

8. UccnepoBanue siBeHUs TEIUIOOOMEHA MPU CMELIMBAHMM XOJIOJHOM U ropsiyeit
BOJIBI.

9. Onpenenenue KOJIMYECTBA TEIUIOTHI,  MOJYYEHHOTO BOJIOM  NpH

T€HJI006M€H€ C Harp€TbiM MCTAJULIMYCCKUM MUITUHAPOM.
10.  Onpenenenue ynenbHOl TENIOEMKOCTH BEILECTBA.
11. Hccnenosanue mpouecca ucnapeHus.
12.  Onpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3LYXa.

13.  Onpenenenue ynensHoM TEMIOTHI IJIaBIEHUS JbA.

Pazjen 7. DinekTpryecKue U MATHUTHbIE SIBJICHUS

OnekTpuzanus Tei. JBa poaa 3JIeKTpUYECKUX 3apsAaoB. B3aummonencTBue 3apsKEHHBIX
ten. 3akoH Kymona (3aBHCHMOCTh CHJIBI B3aMMOJICUCTBHS 3apSOKEHHBIX TEN OT BEIWYUHBI
3aps0B U PACCTOSIHUSI MEXKTY TeTIaMu ).

DnekTpuueckoe nose. HanpsEHHoCcTh 3ekTpudeckoro noss. [IpuHnmn cynepno3uinuu
AIIEKTPUYECKUX TOoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIeMEHTapHBbIA snekTpuueckuil 3apsia. CrpoeHue
atoma. [I[poBOIHUKH U TUAIEKTPUKH. 3aKOH COXPAHEHHUS dJEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKHI TOK. YCJIOBHUS CYIIECTBOBAHHS DJJIEKTPUUECKOro ToKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUSA SIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE, MarHUTHOE).
DIIeKTPUUECKHI TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass menb. Cuna Toka. OlekTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIIEHHWE BemecTBa. 3akoH Owma Il ydacTka IIemu.
ITocnenoBarenbHOE U MapalIeIbBHOE COEAUHEHHUE ITPOBOJIHUKOB.

PaGota m MOmIHOCTH AMEKTpUYECKOTO Toka. 3akoH Jxoyns—JIeHma. DiekTpuueckue
[ENU 1 MOTPEeOUTENH dNEeKTpHUIecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThl. B3auMoJelCTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE TMOJIE.
MarnuTtHOe noje 3eMiin 1 ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcerena. MarauTHoe mnosie
ANEKTPUYECKOTO TOKa. [[puMeHeHune 3IeKTpOMarHuToB B TEXHUKE. [[eiCTBHE MArHUTHOTO OIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJABHUTaTellb IMOCTOSHHOTO Toka. Vcmonb3oBaHue
ANEKTPOJBUTATENICH B



TEXHUYECKHUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apages. SBieHue daeKTpoMarHUTHOW MHAyKuuu. IlpaBuwio  Jlenna.
Onektporereparop. CrocoObl TONYYEHHUS DSJIEKTPUUECKOW HHEPruu. DJIEKTPOCTAHIMU Ha
BO300HOBJISIEMbIX HCTOYHHUKAX SHEPTUH.

Hemoncmpayuu

1. DneKTpu3anys Tell.

2. JIBa poja AJNEKTpUYECKUX 3apsAOoB M B3aMMOJCHCTBHE 3apsKEHHBIX
TeJL.

3. YCTpOUCTBO U JEHCTBUE AIEKTPOCKOIIA.

4. DnekTpocTaTHuecKast UHIYKIIHSL.

S. 3aKOH COXpaHEHUS SJIEKTPUIECKUX 3aPsI0B.

6. [IpOBOIHUKHM U AUDIIEKTPUKH.

1. MonenrpoBaHue CUIOBBIX JTUHHUM AIEKTPUYECKOTO MOJIA.

8. VICTOYHHMKH HOCTOSIHHOTO TOKA.

Q. JleicTBHS SIEKTPUUYECKOTO TOKA.

10.  Dnexrpuueckuii TOK B KUAKOCTH.

11. Ta3zosslii pasps.

12.  MsmepeHue cuiIbl TOKa aMIEPMETPOM.

13. UsmepeHnue 271eKTPHYECKOTO HAPSKEHHS BOILTMETPOM.

14.  Peocrar u Marasun conpoTHBJICHHIA.

15. BsaumopeiicTBre NOCTOSHHBIX MATHUTOB.

16. MonenupoBanue HEBO3MOKHOCTH Pa3/AEICHUS TIOJIIOCOB MATHUTA.

17. MopnenupoBanue MarHUTHBIX TIOJIEH MOCTOSHHBIX MATHUTOB.

18.  Omnmir Dpcrena.

19. MaruuTHOE MONE TOKA. DIEKTPOMATHHUT.

20.  JleiicTBME MarHUTHOTO MOJIs Ha POBOIHHUK C TOKOM.

21.  DnexTpoaBHraresb IOCTOSHHOIO TOKA.

22.  VccnenoBaHueE SBICHHS 3EKTPOMATHUTHOM HHITYKIIUH.

23.  Onpitel Dapajes.

24.  3aBucHUMOCTbH HanpaBlIeHHs HHIYKIMOHHOTO TOKA OT YCIOBHIH €ro
BO3HUKHOBEHUSI.

25.  DnekTporeHeparop MOCTOSHHOIO TOKA.

Jlabopamopuvie padomol u onvimot

1. OnpITBl 1O  HAONIONEHHWIO  DIEKTPU3alUM  Tel  WHIAYKIHeH W Tpu
COIPUKOCHOBEHUH.

2. HccnenoBanue AeicTBUS SIEKTPUIECKOTO TIOJISI HA TIPOBOJHUKH U JHAJIEKTPUKH.

3. CoOopka u mpoBepka pabOThI JIEKTPUUECKOM LIETTH TOCTOSTHHOTO TOKA.

4, W3mepenue u peryimpoBaHUe CHIIbI TOKA.

S, W3mepenue u peryliupoBaHie HaNpsKeHHUsI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 pe3HucTop, OT

COIIPOTUBJICHUA PE3UCTOPA U HAIIPSKCHUA HAa pE3UCTOPE.

7.

OHBITLI, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTL OJJICKTPUYCCKOI'0 COIIPOTUBJIICHUA

MIPOBOJIHUKA OT €0 JTMHBI, TIJIOMIAH TTOTIEPEYHOTO CEUCHHs M MaTepHara.

10



8. [IpoBepka mpaBuiIa  CIOKEHHUS  HANpsOHKEHUM  OpU  MOCJIeI0BaTeIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuia Ui CWIBI TOKa TMPU IMAPAUICTHBHOM COEJAMHECHHUH
PE3UCTOPOB.

10.  Onpenenenue paboOTBl  JIEKTPHUUECKOTO TOKa, WAyIIEro  Yepes
pE3UCTOP.

11.  Onpenenenne MOIHOCTH 3JEKTPMYECKOTO TOKA, BBLIEISIEMOM HapE3UCTOPE.

12. Uccnenosanue 3aBUCHMOCTH CHJIbI TOKA, HJIYHIETO 4Yepe3 JaMIOUKy, OT
HANpPsDKEHUS Ha HEH.

13.  Onpenenenue KIIJI narpeparens.
14.  Wccnenosanue MarHMTHOTO B3aMMOJICHCTBUS MOCTOSHHBIX MATHHUTOB.

15. HUsywenme  MarmuTHOTO HOJS  MOCTOSIHHBIX MarHuToB  IpU  UX
00BEAVMHEHNH U Pa3/IECICHHH.

16.  Hccnenosanme JNEUCTBUSA ~ AJIEKTPUUYECKOTO TOKAa Ha MAarHUTHYIO
CTPEJIKY.

17 OHI)ITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTDb CHIIBI B321PIMOII€I>10TBPI$I KaTylKu C
TOKOM U MariuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KATYIIKEC.

18. U3zyuenue meiicTBUS MATHUTHOTO MOJIS HA IPOBOJHMK C TOKOM.
19. Koucrpyuposanue u usydeHue paboThl HIEKTPOABUTATENIS.
20.  Usmepenue KIIJI 251eKTpoiBUraTeabHON YCTAHOBKH.

2 1 . OnEBITH 110 HCCIICOOBAHUIO SABJICHUA SHGKTPOMaFHHTHOﬁ HHAYKIUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAUCHUS 1 HaIlpaBJICHHUA WHAYKIIUOHHOI'O TOKaA.

8 kaace

Pa3znena 8. Mexannueckue siBJICHUA

Mexanuueckoe aBuxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JIBM)KEHMs. PaBHOMepHOe mpsMoJiMHEWHOe JBHkeHue. HepaBHOMepHOE
npsiMoiuHeiHoe ABmkeHue. CpedHsisi U MITHOBEHHas CKOPOCTh Tella IMpPU HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOe NpsMOiMHENHHoe jBukeHue. CBoOOAHOE maJieHue.
Onbitel ["anunes.

PaBHOMepHOE nBHXKEHUE 1O OKpyKHOCTU. Ilepuon m vacrora oOpaieHus.

JIuneiiHas u yriioBas CKOpocTH. LleHTpocTpeMuTENbHOE YCKOPEHNE.

Ilepssrit 3akoH Herotona. Bropoii 3akoH Herotona. Tpernii 3akoH HerotoHa. ITpuHimn
CYNIEPIO3ULINH CHJL.

Cwiia ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUsI CKOJIBKEHMsSI, CUjla TPEHUS
MIOKOSI, IPYTHE BUbI TPEHMUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO TIaJgeHHS.
IBmwxkenne mianer Bokpyr Comxna (MC). IlepBas kocmuueckas ckopocTh. HeBecoMocTh
Heperpy3Ku.

PaBHOBecue MmarepuagbHOH TOYKH. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3MeHenne umnynbca. MMmynbe cuibl. 3aKOH COXPAaHEHHUS UMITYJIbCA.
PeaktuBnoe aemxenue (MC).

Mexanunueckast pabota M MOIIHOCTh. PaboTa cui TsKECTH, YHNPYTOCTH,
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TpeHuss. CBaA3b oSHepruum M paboTel. IloTeHnuanbHas SHeprus Tena, MOAHATOrO Haj
MOBEPXHOCThIO 3eMid. [loTeHnManpHas 3HEpPrus Ckaroil npykuHbl. KuHeTuueckas sHEprus.
Teopema 0 KHHETHYECKON PHEPIUH. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUU.

Jemoncmpayuu

1. HaOnroneHne MeXaHMYECKOro JBHXKEHHs Telda OTHOCUTEIbHO pa3HbIX Tell
OTCuéTa.

2. CpaBHeHue nyreli W TpacKTOpUM JOBWXKEHHS OIHOIO M TOro e Tela
OTHOCHUTEIIBHO Pa3HBIX TEJI OTCUETA.

3. N3mepeHnne CKOpOCTH U YCKOPEHUS NPSAMOJIUHEHHOTO ABUKCHUS.

4, HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOIO ABUKCHHS.

5. HaOnronenue qBM>XeHUs Tejaa o OKPYKHOCTH.

6. HabGmronenne mexaHWYecKuX SIBJICHUM, HPOUCXOJSAIIMX B CHUCTEME OTCUéTa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCHTEIBHO KaOnHeTa (QU3HKH.

7. 3aBUCHMOCTb YCKOpDEHHUS Tela OT MacChl Telda M JACUCTBYIOUICH Ha HEro
CHJIBL.

8. HaGnronenue paBeHcTBa CUII IPH B3aUMOJICHCTBUHU Tell.

9 M3meHeHne Beca Tesa IpU YCKOPEHHOM JIBHYKEHUU.

10. TIlepenaua ummynsca npu B3aUMOEHCTBUM TEI.

11. IIpeobpaszoBanus sHEPIUM NPH B3aMMOIEHCTBHH TEIL.

12.  Coxpanenue uMITy/IbCa IIPU HEYIPYTOM B3aMMOJIEHCTBHUH.

13.  Coxpanenue ummysbca Ipy aGCONIOTHO YIPYrOM B3aMMOIEHCTBHM.

14. Ha6monenue peaKTUBHOTO JBHIKEHHS.

15.  CoxpaHenune MeXaHMYECKOW SHEPTHH TIPU CBOOOHOM TIaJICHHUH.

16. CoxpaneHue MeXaHMYECKOH OSHEPrMHM NpPU JBMKEHUH TeNa MOJ JEHCTBHEM

MPY>KUHBI.
Jlabopamopuuvie padbomot u onvimul

1. KoHcTpynpoBanue Tpakra i pa3sroHa M JAJIBHEHIIETO PAaBHOMEPHOTO
ABVIOKCHUS HIapHUKa WA TCIICKKH.

2. Omnpenenenue cpeHe CKOPOCTHU CKOJIbKEHHS OpycKa WM IBUKEHUS IIapHKa 110
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenne yCcKOpeHHs Teja MPpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
IJIOCKOCTH.

4, HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH NPHUPABHOYCKOPEHHOM JIBUKECHUHU

0e3 HauaJIbHOW CKOPOCTH.

5. [TpoBepka rumoTe3bl: €CM NPU PABHOYCKOPEHHOM JIBM)KEHUM O€3 HaudalbHOM
CKOPOCTH IIYTU OTHOCATCA KaK pAan HEUETHBIX YuCeii, TO COOTBCTCTBYIOHIUC IPOMCKYTKU
BpPEMEHH OJIMHA-KOBBI.

6. I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHUA CKOJIBXCHUSA OT CHJIBI HOPMAJIbHOT'O
JIaBJICHUS.

7. Onpenenenne ko3QPUIMEHTa TPEHUS CKOIbKECHHUS.

8. OmnpeienieHne KECTKOCTH TPYKUHBL.

9. Ompenenenre pabOTBl CHJIBI TPEHHS MPH PABHOMEPHOM BIDKCHUH Tella IO

FOpH3OHTaHBHOﬁ TTOBCPXHOCTH.
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10. Onpenenenume pabGoTel  CcHMIBI  YIPYrocTH  HpH  TOABEME  TIpy3a c
UCTIOJIb30BAaHUEM HENOIBIKHOTO U TIOABHKHOTO OJIOKOB.

11. Usyuenue 3akoHa COXpaHEHHS SHEPTHUH.

Pazgen 9. Mexannyeckue Ko/1e0aHUS U BOJTHBI

KonebarenbHoe aprmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHUN: MEpPHOM, 4acToTa,
amMIuiTyna. MartemaTHueckuidi ¥ NPYKUHHBIM MasTHUKH. [lpeBpaiieHuve »sHepruu mpu
K0JIe0aTeIbHOM JIBUKCHHUU.

3aryxaromue Konebanus. Beinyxxaennsie konedanus. Pezonanc.

Mexanuueckrue BoiHblL. CBoicTBa MeXaHMYECKUX BOJH. IIpojonpHbBlEe M monepedHble
BOJIHBI. J{JTMHA BOJIHBI M CKOPOCTH €€ pacrpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPIOM Tele,
ceticmuyeckue BojHbI (MC).

3Byk. ['pomMKOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. IHQpa3Byk U ylnbTpa3ByK.

Hemoncmpayuu
Habmronenue xosebaHuii Tel Mo ACWCTBUEM CHJIBI TSHKECTH M CHIIBIYTIPYTOCTH.
Habnronenune koneGaHmii rpy3a Ha HUTH U Ha MIPY)KUHE.

Habmroienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.
PacnipocTpanenue npoAoiIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEINHN).
Habnronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.

ﬂaﬁopamopnbw pabomul u onvimol

S

1. OrmpezennieHre 4acTOThl M TMepuoAa KOJIeOaHMl MaTeMaTHYeCKOrOMasiTHUKA.

2. Omnpenenenue 4acTOTHI U 1mepuojna Kose0aHui MPY>KMHHOTO
MasiTHUKA.

3. HccnepoBanue 3aBUCUMOCTH TepuoAa KoJIEOAHWU MOABEHICHHOTO KHHUTH Ipy3a
OT JUIMHBI HUTH.

4. Uccnenosanue 3aBUCUMOCTH nepuosa  KoJieOaHuM MPYKUHHOTO
MasiTHHUKA OT MaccChl Ipy3a.

5. [IpoBepka HE3aBUCHMOCTH TepHoja KojaebaHu Tpy3a, MOJBEHICHHOTOK HUTH, OT
Macchl Tpy3a.

6. OneITel,  AEMOHCTPUPYIOLINE 3aBUCUMOCTh nepuoAa  KoseOaHMit
MPYKUHHOTO MAasTHUKA OT MAacChl IPy3a U AKECTKOCTHU MPYKUHBI.

1. N3mepenne yckopeHus cBOOOIHOTO TAJCHUSI.

Pazgen 10. DilekTpoMarHuTHOe MoOJie M 3JEKTPOMATHUTHBIE BOJHBI

ONEeKTpOMarHUTHOE IMoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BoJIH. [IIkana 31eKTpOMarHuTHBIX BOJH. Vcnonp30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.

OnexTpoMarauTHas npupoja csera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBa

CBeTa.
Hemoncmpayuu
1. CBoiicTBa 3EKTPOMArHUTHBIX BOJH.
2. BoHOBBIE CBOWCTBA CBETA.
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Jlabopamopuvie pabomul u onvinovl

1. V3y4enue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOMIBI0 MOOUIBHOTO TenedoHa.

[MoBTOPUTENBHO-00001IAKO M MOTYJIb

[ToBTOpUTENEHO-0000IAIONINI ~ MOAYAb TpPEAHA3HAYEH Ui CUCTEMAaTH3allMd |
00001IeHNsT TMPEAMETHOTO COJAEPKAHUS U ONbITa  JIEATENbHOCTH, MHNPHOOPETEHHOTO MpH
U3YYCHUU BCETO0 Kypca (M3HMKH, a TaKXKe JUIsl TMOArOoTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY
9K3aMeHy 10 (PU3HKe I 00YUaAIOIIUXCsl, BEHIOPABIINUX ATOT YY€OHBIN MpeIMeET.

[Ipy wu3y4eHHH [JAHHOTO MOAYJS pPEAIU3YIOTCI U CHCTEMaTH3UPYIOTCS  BUJbI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOeCmedMBaeTcs JOCTHKCHHE TMPEAMETHBIX U
METanpeMETHBIX IUIAHUPYEMBIX PE3YyJIbTaTOB 00ydeHHUs, (POpMHUpYETCS e€CTeCTBEHHO-HayudHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHHUHA TNPUPOIABI U TEXHHKH,
OBJIaJICHUE YMEHUSMHU OOBSACHATh (U3UUECKUE SIBJICHUS, MPUMEHSA IOJIyYeHHbIE 3HaAHUS,
pelaTh 3a7a4u, B TOM YUCJIe KaYeCTBEHHBIC U KCIICPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AESTENLHOCTHBIN XapakTep JaHHOTO pa3zelia pealn3yercs 3a cuéT Toro,
YTO y4allluecs BHITOIHSIOT 3aJJaHMsI, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWM pPAclo3HAaBaTh U HAYYHO OOBSICHITH (hHU3HUECKUE
SIBJICHUS B OKPYKAIOILIEH IIPUPOJE U IIOBCETHEBHON KU3HH;

UCIIOJIb30BaTh HAay4YHBIE METOJBI MCCIEAOBAHUS (PU3NYECKUX SBIICHUH, B TOM UHUCIE
JUTSI TPOBEPKHU THITOTE3 U ITOTYICHHS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAy4yHbIE OCHOBBI HamOojee BAXKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, PAKTHIECKOTO HCIIOJIB30BAHUS PA3IMYHBIX NCTOYHUKOB SHEPTUN HA
OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHHU.

Kaxnas w3 TeM [HaHHOrO pasziena BKIIOYAET OSKCIEPUMEHTAIBHOE HCCIIEJOBaHUE
obobmaromiero xapakrepa. Pasnen 3aBepuiaeTcs IpoBeACHUEM TUATHOCTHYECKON M OIEHOYHOU
paboThI 32 KypC OCHOBHOM IITKOJIBI.

9 kuace

Paszgen 11. CBeroBble IBJICHUS

JlyueBass mopenp cBera. Mcrounuku csera. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakKeHHs CBETA.

[Tpenominienue cBeta. 3akoH IpesnomiieHus cBera. [lolHoe BHYTpeHHEE OTpaKEHUE CBETa.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPaXEHUS BONITHYECKUX CBETOBOMAX.

Jlunza. Xon myweil B nuH3e. OnTudeckas cuctema QoroanmapaTa, MHKPOCKOINA U
teseckona (MC). I'na3 kak onTuueckas cuctema. banu3opykocTs u 1aabHO30PKOCTb.

Paznoxenune OGenoro ceera B crnekTp. OmnbiThl HbtoToHa. CnojkeHue CHEKTPaIbHBIX
uBeToB. /lucnepcus ceera.

Jemoncmpayuu
1. [IpssMonMHENHOE paCIIPOCTPAHEHNE CBETA.
2. OTpaxeHune CBeTa.
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3. [lonyuenne  uzo0paskeHUM B IUIOCKOM, BOTHYTOM M  BBIIYKIOM
3epKajiax.

[Ipenomnenue cBera.

OnTUYeCKUN CBETOBO/I.

Xox myueil B coOuparoiei JInH3e.

XoJ J1y4eil B paccenBarollel JIMH3E.

[Tonydenue n300pakeHUi C MOMOIIBIO JIHH3.

[Tpunnun aeiictBus poToarnmapara, MUKPOCKOIIA U TEJIECKOTIIA.
0. Mopnuenb riasa.

11. Pasnosxkenue Genoro ceera B CIEKTP.

12.  Tlonyuenue Genoro cBeTa npM CIOKEHHU CBETA Pa3HbIX L[BETOB.
Jlabopamopuvie pabomul u onvinvl

H©O©oo~NOOA

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAKEHUSI CBETOBOTO JIyda OTYIJa MaJACHUs.

2. W3yyeHne  XapakTEpHCTHK N300pakeHUs npeaMeTa B IUIOCKOM
3epKaie.

3. HccnenoBanne 3aBUCHMOCTH YIJla MPEIOMIICHHS CBETOBOTO Jiyda OT yria
NaJICHNs] Ha TPAHUIIE «BO3TYX—CTEKIION.

4, [Tonyuenne n300paxeHUi C MOMOILBIO COOMPAOILIEH JINH3BI.

5. Omnpenencaue (dokycHoOro paccTosiHUA U ONTHYECKOH CHJIBI
coOuparomieil JINH3BI.

6. OMnBITH IO Pa3IOKEHHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI IO BOCIIPUATHIO LBETA MPEJAMETOB MPH WX HAOIIOJCHUU Yepe3 [IBETOBbBIC
(UITBTPBI.

Pa3nen 12. KBanToBble siBJIeHHS

OmnswiTel Pesepdopaa u mmanerapuas moaens atoma. Mojens atoma bopa.
Hcnyckanue u norsomenye ceeta atoMoM. KBanTsl. JInHe4aTble COEKTPHI.

PagnoaktuBHOCTh. Anb(a-, OGera- u ramma-uziaydeHus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas mognens aromHoro snpa. W3ortomsl. PanmoaktuBHble mnpeBpamieHusd. I[lepuon
NoJIypacrnazsa aTOMHBIX sJIEP.

SnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MAaCCOBOI'O YHMCE. DHEPIUs CBSI3U
aTOMHBIX a1ep. CBsA3b Macchl M dHepruu. Peakuuu cunTes3a uaeneHus saep. MIctouHuku sneprun
Comnna u 38831 (MC).

SAnepHas oHepretuka. JeHCTBUS paguOaKTHBHBIX H3JIyYEHUN Ha >KMBBIE OPTaHU3MBbI
MC).

Jemoncmpayuu
CrieKTphl U3JTy4eHUs U MOTJIOIEHUSI.

CrieKTphbl pa3IMyHbIX Ta30B.

Cnektp Boznopoaa.

Habmonienue TpekoB B kamepe Buibcona.

Pabota cuéTurka HOHU3UPYIOUINX U3ITyUYEHU.

Perucrpanus u3iny4eHust IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.
JIaﬁopamoprle padomul u onvimol

1. Habuntoienne criomHbIX ¥ TUHEHYaThIX CIEKTPOB U3ITyUYESHHUSI.

oL E

2. HccnenoBanue TpeKoOB: U3MEPEHUE YHEPTUU YACTHUIIBI IO TOPMOZHOMY
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nytu (o ¢potorpadusam).

3. W3mepenne painoakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-0000 IO NI MOLY1b

[ToBTOpUTENHEHO-0000IAIOMIMK ~ MOAYNIb  MpEAHA3HAYeH Uil  CUCTeMaTH3alud |
00001IeHNsT TPEIMETHOTO COJCpPKAHUSA M ONbITa JACATEIbHOCTH, MPUOOPETEHHOTO MpH
M3YYEHUU BCEro Kypca (M3HMKH, a TaKkXkKe JJIs NOAroTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY
9K3aMeHy MO (U3UKE I 00YHaIOIUXCsl, BBIOPABIINX 3TOT y4eOHBIN PEaMET.

[Ipy wu3yyeHMH MJAHHOTO MOJYJS PpEANU3yIOTCS W CHCTEMAaTU3HPYIOTCS  BU/IBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECIEYMBACTCS  JTOCTHIKEHHUE TPEIAMETHBIX U
METaNnpeMETHBIX TIAHUPYEMBIX PE3yJIbTAaTOB OO0Yy4YeHHs, (OPMUPYETCS €CTECTBEHHO-HAY4HAs
rPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJIECIOBAHMS SBJICHHN TPUPOIAbI U TEXHHUKH,
OBJIaJICHUE YMEHUSIMU OOBSACHATh (PU3MUECKUE SIBJICHHUS, MPUMEHSS IMOJIyYeHHBbIE 3HaHMUS,
pelaTh 3aJa4y, B TOM YUCIJIE KaUECTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIBHOCTHBIM XapakTep AAHHOTO pasjiena peaau3yercs 3a CUér
TOT'0, YTO y4aIllMeCs BBIIOJHSIOT 33JaHusl, B KOTOPBIX UM IPEIaracTcs:

Ha OCHOBE MOJYyYEHHBIX 3HAHUN PACIIO3HABATH U HAYYHO OOBIACHATH(PUZNYECKUE SIBICHUS
B OKPYKaOLIEH IPUPOJIE U MMOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAyYHbIE METOJbI UCCIIEOBAHUS (PU3NYECKUX SIBICHUN, B TOM YUCIE IS
MIPOBEPKU TUIIOTE3 U MOJYYCHHS] TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI HanboJee BaXKHBIX TOCTHKEHUIH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPaKTUUYECKOI0 MCIOIb30BaHUs Pa3IMYHbIX HCTOYHUKOB SHEPTrUU HAa OCHOBE 3aKOHA
MPEBpaIICHHs] U COXPAHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUU.

Kaxngas U3 TemM [daHHOro pasjiena BKJIIOYAET HKCIEPUMEHTAIBHOE HCCIIEI0BAaHUE
obobmaromero xapakrepa. Pasnen 3aBepuiaercss mpoBeJeHUEM TUATHOCTUYECKONW M OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBL.

I[nanupyemsblie pe3yJbTaThl OCBOEHHsSI Y4eOHOTro mpeaMera «®u3nka» Ha ypoBHe
OCHOBHOTI'0 00111ero 00pa30BaHuMA

I/I3y‘leHI/IC y‘Ie6HOl"O npeamMeTa «Du3uKa» Ha YPOBHC OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I$I
JOJIXKHO o0OecreynBaTh JOCTMOKCHUE  CICAYIOINHUX  JIMYHOCTHBLIX, MCTAIPEAMCTHBIX U
MPEAMCTHBIX O6pa3OBaTeJ'ILHLIX PE3yJIbTAaTOB.

JInyHOCTHBIE Pe3yJabTaThl
ITampuomuueckoe éocnumanue:
NpOSIBJICHWE UHTEepeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
(bu3nueckoil HayKu;
[IEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB.
I'pasicoanckoe u Oyxo6no-upascmeennoe 60CnUmManue:
TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHWH OOLIECTBEHHO-3HAUUMBIX U
THYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTIKEHUN Pu3uky;
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OCO3HaHME Ba)KHOCTU MOPAIBbHO-3TUYECKUX MPUHIMIIOB B JESATEIBHOCTH YUYEHOTO.
Acmemuueckoe 6ocnumanue:

BOCIIPUSITHE ICTETHUECKUX KayecTB (PU3NYECKON HAYKH: €€ TapMOHUYHOTOTIOCTPOCHHUS,

CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH.
I]ennocmu nayunozo nosnanus:

OCO3HaHME LIEHHOCTH (PU3NYECKOM HayKH KaK MOILHOTO MHCTPYMEHTA IIO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BA)KHEHUILIEH COCTaBIIAIOIEHKYJIIBTYPbI;

pa3sBUTHE  Hay4yHOH  JII0OOO3HATENBHOCTH, MHTEpeca K  MCCIEeI0BAaTENbCKON
JESITENIbHOCTH.

Dopmuposanue Kyavmypovl 300p08ba U IMOYUOHATLHO20 0J1A20NOIYUUA’

OCO3HaHME LIEHHOCTH 0€30IacHOro odpasa *HU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJ OE30IaCHOTO IMOBEIEHHUs Ha TPaHCIOpPTE, HaA JOporax, ¢
JIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BaHUEM B JIOMAILIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTh HAaBBIKAa pediiekcuu, TPU3HAHHWE CBOETO IpaBa HA OIIMOKY U
TAKOIo0 e MpaBa y Jpyroro 4ejioBeka.

Tpyooeoe éocnumanue:

aKTUBHOE y4acTHE€ B PEUICHUM MPAaKTUYECKUX 3a7ay (B paMKaX CEMbHU, LIKOJIbI, TOPOA,
Kpasl) TEXHOJIOTMYECKOH M COLMaJbHON HaNpaBI€HHOCTH, TPEOYyIOIUX, B TOM 4YHCIE H
(bU3NIEeCKUX 3HAHUH;

UHTEpeC K IPAKTUYECKOMY U3yUEHHIO MPO(pECcCUuid, CBA3aHHBIX C PU3UKOM.

JKonozuueckoe ocnumanue:

OpMEHTAlMs] Ha IpPUMEHEHUE (U3UYECKUX 3HAaHUHM Ul pelieHus 3agad B o0jacTu
OKpY>KaroIllel Cpe/ipl, IUIAHUPOBAHUSI ITOCTYIIKOB M OLEHKU MX BO3MOKHBIX IOCJIEICTBUMN JUIs
OKpY’Karolel cpeabl;

OCO3HAHME TII00AIEHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PEeIICHHS.

Aoanmayusa 00yuaouwezoca K U3MEHAIOWUMCA YCI06UAM COUUATLHOU U NPUPOOHOU
cpeowt.

noTpeOHOCTh BO B3aUMOJICHCTBUM TIPU BBHINOJHEHUH HCCIIEOBAHUN ¥ IPOCKTOB
¢u3nyecKkoil HampaBIEHHOCTH, OTKPBITOCTb ONBITY W 3HAHUAM JIPYTUX; TOBBILICHUE

YpOBHS ~ CBOEHl  KOMIIETEHTHOCTH yepe3  MPaKTUYECKYIO
JESTENIBHOCTD;

NOTpeOHOCTh B (OPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hcie (OpPMYyIUpOBaTH HJEH,
MOHATUS, TUTIOTE3bI 0 PU3MUYECKUX O0BEKTAX U SABICHUSIX;

OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1aCTH (PU3UKU;

IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

CTpEMJIEHME aHAJIM3UPOBaTh U BBISABIATH B3aUMOCBS3M MPHUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUA;

OLICHKA CBOMX JIEUCTBUUA C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
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BO3MOJKHBIX TJIO0AJIbHBIX HOCHCHCTBHﬁ.

MertanpeaMeTHble pe3yJIbTAThI
YHuBepcaibHbIe I03HABATEIbHbIE 1CHCTBUS
ba3zoevie nozuueckue oeiicmeus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIEC IPU3HAKU OOBEKTOB (SIBJICHUN);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(DHUKAIMK, OCHOBAHUS TSI 0000IICHUS
U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUYHS B pacCMaTpUBAaEMbIX (aKTax, JaHHBIX U
HaOJII0ICHUSAX,, OTHOCALIMXCA K (PU3UUECKUM SIBIICHUSM;

BBISBJISTh MPUYUHHO-CJICICTBEHHBIC CBSI3U MPU W3YYCHUHU (PU3NYCCKUX SIBICHHUNA H
MPOLIECCOB;  JIeTaTh BBIBOABI C HCIHOJIb30BAaHUEM JIEAYKTHUBHBIX U  HMHAYKTUBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX (DU3MUECKUX BEIINYHH,

CaMOCTOATENIbHO BBIOMpATh CMOCOO pemieHus y4eOHOH — (U3MYECKOW 3amadu
(cpaBHEHHE HECKOJIBKMX BapHAHTOB PEIICHUS, BBHIOOP HamOoJee MOIXOJSIIET0 C y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

baszoevie uccnedosamenvckue oeiicmeust.

MCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATEIILCKUN WHCTPYMEHT ITO3HAHUS;

MIPOBOAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (hU3HUeCKUit
IKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHIE (DU3UIECKOTO SBIICHHUS;

OLICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOJIYYCHHYIO B XOJ€
WCCIIEA0OBAHUS WM SKCIIEPUMEHTA;

CaMoCTOSITeNbHO  (POopMyIHpOBaTh OOOOIIEHHS ©  BBIBOABI 1O  pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIOICHUS], OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUTATh TIPE/IIIOJIOKEHUS 00 X PA3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Paboma c ungpopmayueii:

MPUMCHSITh Pa3IMIHBIE METOJbI, MHCTPYMEHTBHI M 3alpOChl NMPH TIOUCKE W OTOOpe
nH(OPMAaIIUY WK JaHHBIX ¢ YYETOM MPEATIOKEHHON ydeOHOH Ppu3ndeckoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIHIO PA3THIHBIX
BUJIOB U (hOPM TIpEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (OpMY IMpeacTaBiIeHUs HHDOpMalMM U
WUTIOCTPUPOBATH pelllaeMble 33/Ja4H HECTIOKHBIMH CXEMaMU,AuarpaMMaMy, HHOU rpadukoi u
WX KOMOMHAIIMSMHU.

YHuBepcaibHble KOMMYHHUKATHUBHBIE AeliCTBUS
Obwenue.

B XoJle oOCyXkJeHHs Yy4eOHOTO MaTepuana, pe3yabTaToB JTabOpaTOpHBIX paboT u
MPOEKTOB 3aJI1aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEeMbl W BBICKA3bIBATh HJICH,
HaIleJICHHbIE Ha pellieHue 3a7auu U Mo AepKaHue 01aroxeaaTeaTbHOCTH OOIICHUS;
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COTIOCTABIISTh CBOM CYXKJIEHHUA C CYXICHUIMHU OpPYTUX  yYaCTHHKOB
Jranora, OOHapyKUBATh Pa3INure U CXOJICTBO MO3UIINA;

BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCBMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTaBIATh  PE3yJAbTaTbl  BBINOJHEHHOTO  (PU3WYECKOTO  OIBITa
(3KCTIepUMeHTa, UCCIIeIOBaHUS, IPOCKTA).

Coemecmuasn desmensnocms (compyoHu1Uecmao):

MMOHUMATh U UCIHOJB30BaTh MPEUMYILECTBA KOMAaHAHOW W WHAMBHUYaJTbHON pabOTHI
IIPU PEUICHUN KOHKPETHOH (pu3mueckoi mpoOieMsl;

MPUHUMATh L€ COBMECTHOH JeATeIbHOCTH, OPraHHU30BbIBATH JCHCTBHS IO €&
JOCTIDKEHHIO: PACHPEICATh POIU, 00CYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pPabOThI;
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BBITOJIHATE CBOIO YacTh Pa0OTHI, JOCTHras Kaue€CTBEHHOT'O pe3yjbTara IO CBOEMY
HAIPAaBIICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTMMHU YWICHAMU KOMaH/bI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT 10 KPUTEPUSM,
CaMOCTOSITENILHO CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcaibHbIe peryJisiTHBHbIE 1eiiCTBHA
Camoopeanuzayus:

BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYAIUAX, TPEOYIOMIMXIJIS PEIICHUS
(bu3MUeCcCKUX 3HAHUM;

OpPUEHTUPOBATHCS B Pa3UYHBIX moaxoaax TPUHSITHS penreHui
(MHIMBUIyaTbHOE, TPUHATHE pEHICHUS B TPYIIe, TMNPUHATHE pPEIICHUH TPYINo);
CaMOCTOSITEJILHO COCTaBJIATh AITOPUTM pellieHus (U3NUYECKOM 3aauu Uiu
IJIaHa MCCJEOBAaHUSI C YU4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATH IIpe/araéMble BApUaHThI PELICHUI;

Jenath BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.

Camoxoumpons (pepnexcus):

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallUU U IpeJlaraTh IUIaH €€ U3MEHEHUS; OOBACHATH

MNPUYUHBL TOCTIKEHUS (HEIOCTHXKEHUS) Pe3ylbTaToB
NeSITENIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (DPU3NUECKOTO
UCCJIEIOBaHMs WJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHHUBIIMXCS CUTYalUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIIUX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YNbTATA LIEJIN U YCIOBUSIM.

Imoyuonanvrvlii URMeENIEKM !

CTaBUTh ce€0s Ha MECTO JApPYroro 4ejIoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha

Hay4HYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.
Ilpunamue cebsa u opyzux:

MpHU3HaBaTh CBOE MpaBO HAa OIMMOKY MpU pemeHuH (GU3NYECKUX 3aJady WA B

YTBEPKACHUSIX HAa HAyYHbIE TEMbI M TaKOE K€ MPaBo APYyroro.

IIpenmernbie pe3yabTarbl 7/

KJ1ace

[TpenmeTHbIE Pe3yNbTaThI Ha 0a30BOM  YpOBHE  JIOJDKHBI  OTpaxkarb
c(OPMHPOBAHHOCTD y O0YJAIOIUXCS YMEHUH:
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UCIOJb30BATh MOHATHA: (U3MUYECKUE U XUMHUYECKHE SBJIECHUA; HaOII0AEHue,
SKCHEPUMEHT, MOJENb, THIOTe3a; EJUHHUIBI (U3UYECKHX BEJIMYMH; aTOM, MOJEKyJa,
arperaTHble COCTOSHUSI BellecTBa (TBEPIOE, JKUAKOE, TIa3000pa3HOE); MEXaHUUYECKOe
JBUKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEIHOE), TpaeKTopus,
paBHOZAeWcTByOmas  cwi,  Jgegopmauus  (ympyras, IUIacTMYecKasl), HEBECOMOCTb,
COOOMIAIOIIUECS COCY/IBI;

pasnuyath sBieHus (Iudy3us; TEIIOBOE IBUKEHUE YaCTUI] BEIIECTBA; PAaBHOMEPHOE
JBYDKEHUE; HEPABHOMEPHOE JBM)KEHUE; WHEPLMsS; B3aUMOJICHCTBHE TeJl; PaBHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHOMN OChbIO BpallleHUs; epeaaya JaBiIeHUs TBEPAbIMU TeJIaMH, )KUJIKOCTSIMU U
ra3amu; aTMoc(epHoe JlaBjeHue; MJaBaHUE TeJ; MPEeBpaleHUs] MEXaHUYECKOW 3HEpPruu) 1o
ONMCAaHUI0O UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX IJaHHOE
¢buznyeckoe BICHUE;

pacro3HaBaTh IIPOSIBIIEHUE U3yUYECHHBIX bu3nyeckux SBJICHUN B
OKpY’KalollleM MHUpE, B TOM uuciie (pU3MUecKue SBJICHUS B NPUPOJE: IPUMEPhl IBHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEKUBOM IPUPOJIE; JEHCTBUE CHIIbI TPEHUS B IPUPOAE U
TEXHHUKE; BIMSHUE aTMOC()EpPHOro NaBjeHUs Ha KUBOM OpraHu3M; IUIaBaHUE pbIO; phlyard B
TEJ€ YEJOBEKa; IMpPU OSTOM IEPEBOJUTH IPAKTHUUECKYIO 3a7adyy B Y4YEOHYIO, BbLIEIATH
CYILIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel U (PU3MUECKHUE SBJICHHUS, UCIONB3Ys (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTD,
CHWJIa yIIPYTrOCTH, CHJIa TSDKECTH, BEC TeJla, CUJIa TPEHUs, JaBjieHue (TBEPIOIO Tela, KUIKOCTH,
rasa), BHITAJIKMBAIOLIasl CHUja, MEXaHU4ecKas paboTa, MOLIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOX(QPHUIMEHT MOJIE3HOTO JACHCTBUS MEXaHW3MOB, KWHETHUYECKAs U MOTCHIUAIBHAS SHEPTHS);
IPU ONUCAHMUU IPABWJIBHO TPAKTOBAaTh (PU3MYECKHI CMBICI HCIHOJIb3YEMbIX BEJIUYMH, HX
0003HaYCHHS U €JUHUIBI (PU3NYECKUX BEIHMYNH, HAXOAUTH(OPMYIIbI, CBSI3BIBAIOIINE TAHHYIO
(buU3NYECKyr0 BEIMUUHY C JPYTUMH BEJTMUYUHAMM, CTPOUTH I'paMKU U3yYEHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEJIIMYUH;

XapaKTepu30oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U NPOLECCHl, HCHOIb3Ys
MpaBujia CIOXKEHUs Ccui (BIOJb OHOM mpsmoi), 3akoH ['yka, 3axkon [lackams, 3akoH
Apxumena, mpaBUIO paBHOBecHs pblyara (0J0Ka), «30J10TO€ MPaBWIIO» MEXAHHMKH, 3aKOH
COXPAHEHHS MEXaHMYECKOM dHEPruu; Ipu 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMMCBIBAaTh €M0 MAaTEMaTHUECKOE BbIPAXKEHUE;

OOBSACHATh (U3NYECKUE SIBICHUS, IPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE€ CHUTYallMii NpaKkTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATH NPUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHWE W3 1-2 mormyeckux miaroB ¢ omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (U3NUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7auyd B 1-2 neHCTBHs, HCHOIB3yS 3aKOHbI M (OPMYIIBI,
CBsI3bIBaIOLME (PU3NYECKUE BEIMUYMHBI: HAa OCHOBE aHalIM3a YCJIOBMS 3aJaud 3allMChIBaTh
KpaTKO€ YCJIOBME, MOJICTABIATh (PM3NUYECKUE BEIUYUHBI B
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(GopMyIIBI M IPOBOAUTE PACUETHI, HAXOAUTh CIIPABOYHBIE JaHHbBIE, HEOOXOAUMBIEIIS PEIIEHUS
3aJa4, OL[CHUBATh PEATMCTUYHOCTH NOJYYEHHON (PU3UYECKON BEIMUHHBI,

pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXXHO pEIIUTh HpPU IMOMOIIM (PHU3HUECKUX
METOZIOB; B OIMCAHUM MCCIEIOBAHUS BBIIEIATH MIPOBEPSIEMOE IMPENIOIOKEHUE (TUIIOTE3Y),
pa3nuyaTth U MHTEPIPETUPOBATH MOJTYYECHHBIA pe3yabTaT, HAXOAUTh OMIMOKH B XOJE OIbITA,
JIeJIaTh BBIBOJIBI IO €r0 Pe3yJIbTaTaM;

MPOBOJIUTH OMBITHI IO HAONIOACHUIO (U3NYECKUX SBICHUN WIIHM (PU3NYECKUX CBOWMCTB
Ten:  (GopMynupoBaTh  NPOBEpsiEMble  IMPEINOJOXKEHHs, COOMpaTb  YCTaHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS, 3aUCHIBATH X0/ ONbITau ()OPMYITHPOBATH BHIBOKI;

BBINOJIHATE IPSIMbIE U3MEPEHUsI PACCTOSIHUSA, BPEMEHH, MAcChl Tena, 00bEMa, CHIIbL U
TEMIIEpaTypbl C HWCHOJb30BAaHMEM AaHAJIOTOBBIX M IHM(POBBIX MNPUOOPOB; 3aNUCHIBATDH
IOoKa3aHMs NPUOOPOB ¢ YUETOM 3aJaHHOH aOCONIOTHOM MOIPEeIIHOCTH U3MEPEHU;

MPOBOJIUTH HMCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKOW BEIWYHMHBI OT JPYrou ¢
HCIOJIb30BAHUEM IPSIMBIX M3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO JBHXKYILErocs Tena
OT BPEMEHHM JABIDKEHHSI Tella; CUJIBI TPEHHUsS CKOJBKEHHUSI OT Beca Tesa, KauyecTBa 00paboTKU
MIOBEPXHOCTEHN TeJI U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIAAN CONMPUKOCHOBEHHMSI TEJI; CHIIBI
YOPYTOCTH OT YAJUHEHUS MPYKUHBI; BHITAIKUBAIOLIEH CUJIbI OT 00bEMATIOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTU >KMIKOCTH, €€ HEe3aBUCUMOCTHOT IUIOTHOCTH Telna, OT INIyOUHBbI, Ha
KOTOPYIO TOTPYXEHO TEJO; YCIOBHH ITUIaBaHUS TEJ, YCIOBHI PaBHOBECHS pbldara M OJIOKOB);
y4acTBOBaTh B INIAHMPOBAHUU Y4EOHOI'O HCCIEIOBaHMs, COOMpPATh YCTAaHOBKY U BBIIOJHSTH
U3MEpeHus, CcleAys NpeUIOKEHHOMY IUIaHy, (UKCHUPOBaTh pe3yIbTaThl MOJIYyYEHHOU
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJE MPEUIOKEHHBIX TaONMIl U TpaduKoB, AenaTh
BBIBOJIbI [10 pPE3YJIbTaTaM UCCIIEJOBAHMUS;

MPOBOJIUTh KOCBEHHBIE HM3MEPEHHS (HU3MUECKUX BEIUYMH (IUIOTHOCTH BEUIECTBA
KHUJKOCTU U TBEPJIOIO TeJa; cujla TPEHUS CKOJIBKEHUS; JaBJICHHUE BO3/1YyXa; BHITAIKUBAIOLIASL
cuiia, JeMCTBYIONAs Ha TOrPYKEHHOE B XKHUJKOCTh Tes0; KOI(P(UIMEHT MOJIE3HOTO IeHCTBUS
IIPOCTBIX MEXAaHWU3MOB), CIEAYs MPEII0KEHHOW MHCTPYKLUUU: IPHU BBITOJHEHUU H3MEPEHUN
coOMpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAUE€HHE HCKOMOI BEJTMUUHBI;

coOnrofaTh TMpaBuia TEXHUKM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
00opynoBaHUEM;

yKa3blBaTh MPUHLUIBI AEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOILAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOABWXKHBIA H
HEMNOJIBUKHBINA OJIOK, HAKJIIOHHAs TUIOCKOCTb;

XapaKTepu30BaTh TIPUHLIMIIBI JeicTBUsS M3YYEHHBIX puOOpoB U
TEXHUYECKUX YCTPOMCTB C OMOPOI Ha UX OMUCAHUA (B TOM YMCJIE: HOJMLUIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THAPABINYECKHI ITpecc, MAaHOMETP,BBICOTOMED, MOPIIHEBOM HACOC, apeoMeTp),
UCHOJIb3Ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKHX SABJICHUN M HEOOXOUMbIe (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
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HOPUBOAUTH TpHUMepbl / HaxoAuTh HHGOPMAIMIO O TIpHUMEpax MPaKTUYECKOTo
UCTOJNb30BaHUS  (U3UYECKUX 3HAHMH B TOBCEIHEBHOW JKM3HM s oOOecredeHus
0€30MmacHOCTH TpH OOpalIeHUH ¢ MPHOOPAMU M TEXHUYECKUMH YCTPOHCTBAMH, COXpPaHEHUS
3JI0POBbSI U COOJIIOJICHHSI HOPM 3KOJIOTMUYECKOT'0 TIOBEJICHUS B OKpY KaloIIel cpeae;

OCYWIECTBISATH OTOOpP  MCTOYHMKOB  wuHpopmManmuu B cetn  VIHTEpHeT B
COOTBETCTBUH C 33JaHHBIM MOWCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUH U ITyTEM
CpPaBHEHMsI  Pa3IUYHBIX HCTOYHMKOB  BBIACHATH HMH(POPMALMIO, KOTOpas  sIBISETCA
NPOTHBOPEYNBOM MM MOXKET OBITh HEJOCTOBEPHOMN;

UCIIOJIF30BATh NPH BBITOJHEHUH y4eOHBIX 33aaHU Hay4YHO-TIOMYJISIPHYIO JINTEPATypy
(HU3MUECKOTO CONEpXKaHUs, CIPAaBOYHBIE MaTepHalbl, Pecypchbl ceTH VIHTepHeT; BianeTh
npuéMamMi KOHCIIEKTHPOBAHHs TEKCTa, MpeoOpa3oBaHusi WHPOPMALMU W3 OJHON 3HAKOBOM
CHCTEMBI B JIpYTYIO;

CO371aBaTh COOCTBEHHBIC KPATKUE NMHUCHMEHHBIC M YCTHBIC COOOLICHUSI Ha OCHOBE 2—3
HCTOYHHMKOB MH(opManuu Gpru3n4eckoro coaepkaHus, B TOM YUCIIE IyOIUYHO JIeNaTh KPaTKue
COOOIICHUsI O pe3yNbTaTax MPOECKTOB WM YYEOHBIX MCCIIEOBAHUM; NPU ITOM TI'PAMOTHO
UCIIOJIb30BaTh M3y4YEHHBIH MMOHATUIHBINA anmapat Kypca GU3HKH, CONPOBOXKIATH BHICTYIIICHHUE
MPE3EHTALNEN;

IIPY BBINOJHEHUH y4eOHBIX MPOEKTOB M MCCIEIOBAHUM pactpeaessiTe 00sS3aHHOCTH B
TpyIIe B COOTBETCTBHM C IIOCTABICHHBIMH 33JauyaMH, CJICJUTHh 32 BBHIOJHEHHEM IUIaHA
NEWCTBHH, aIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJl B JICATEILHOCTD TPYIIIBL; BBICTPAHBATh
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE, YIUTHIBAsSE MHEHUE OKPYKAIOIINX.

8 kaace
[IpenmeTHbIC pe3ysbTaThl HAa 0A30BOM YPOBHE OJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTE Y
00YUaIOIMXCS YMEHHIA:

HCIIONb30BATh TIOHATUSA: Macca M pasMepbl MOJEKYH, TeIIOBOe JBMKEHHE aTOMOB U
MO.HeKy.H, arpeFaTHI)Ie COCTOsAHHUs BCUICCTBA, KpHCTaHHquCKHe nu aMOp(l)HI)Ie TCJa,
HACBILIECHHBIH M HEHACBHILIEHHBIA [ap, BIAKHOCTH BO3JyXa; TEMIIEPATypa, BHYTPEHHSS
SHEprus, TEIUIOBON JBMIaTeNb; dJIEMEHTAPHbIN JJIEKTPUUECKUil 3aps, 2IeKTPHUECKOoe MHoJle,
NPOBOJHMKH M JU>JIEKTPHKH, IOCTOSHHBIN 31eKTPUUECKHI TOK, MATHUTHOE HOJIE;

pasnuuath sABJIEHMS (TEIJIOBOE pacHIMpeHHe/CKaTHe, TeIUlonepeada, TeIIoBOe
paBHOBecHe, CMauMBaHME, KANMIUISPHBIE SBJIEHHS, UCIApEHHE, KOHEHCALHs, IUIaBIICHHUE,
KpucTau3aiuys (OTBEp/eBaHKe), KUIIEHHE, TEIIoNepeaada (TEemIonpoBOHOCTh, KOHBEKIHS,
U3IydeHHe); >IeKTpU3allds Tell, B3aUMOJEHCTBHE 3apsAa0B, JeHCTBUS SIEKTPUUECKOrO TOKA,
KOpOTKoe 3aMbIKaHHCEC, B3aHMOI[eﬁCTBHe MAarHuToB, HeﬁCTBHe MAarHmuTHOTI' O ITI0JIsIHA
IPOBOJHMK C TOKOM, SIEKTPOMATHUTHAS MHIYKIMs) O ONMCAHHMIO UX XAPaKTEPHBIX CBOMCTB
1 Ha OCHOBCE OIIBITOB, )IeMOHCTpI/IpyIOHII/IX JTAHHOC (1)I/I3PI‘-ICCK06 SBJICHHUC,

pacrno3HaBathb IpOSBIEHUE U3y4EHHBIX pusnuecKux SBJICHUH B
Opr)KaI'OIHeM MI/Ipe, B TOM 4YHCJIC ¢)H3quCKI/Ie SABJICHUS B HpI/IpOI[e: HOBerHOCTHoe
HATSOKEHHE U KaWUIAPHBIE ABJIEHUS B IPUPOJIE, KPUCTAILIBI B IpHpoe, uinydenre ConHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bI,
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o0Opa3oBaHMe pOCHI, TyMaHa, MWHEs, CHeEra; OJJIEKTpPUYECKUE SBJIEHUA B aTrMmocdepe,
AJIEKTPUUYECTBO KHUBBIX OPraHU3MOB; MAarHUTHOE IoJie 3eMJH, Jpeld TIOoNCcoB, pPOJb
MarHuTHOTO IOJIA JUIsl JKW3HM Ha 3emiie, NOJISIPHOE CUSHUE, IPU OSTOM IEPEBOAMUTH
NPAaKTUYECKYI0 3aJady B y4eOHYI0, BBIICIATh CYIIECTBEHHBIC CBOWCTBA/IPU3HAKU
(bu3NYECKUX SIBICHU;

OIMCHIBATh U3YYEHHBIE CBOICTBA Tel U (hU3UUYECKUE SIBJICHUS, UCTIONIB3YS (U3NUECKUE
BEIMYMHBI  (TeMmepaTypa, BHYTPEHHSS OHEpPrus, KOJWYECTBO TEIUIOTHI, YAETIbHas
TEIUIOEMKOCTh BEILIECTBA, y/eJIbHAs TEIJIOTa IUIABJICHNUS, y/IelIbHas TeIIoTa 1apooOpa3oBaHus,
yIelbHasi TEIIoTa CropaHus TOIUIMBA, KO3(P(PHUIMEHT MONE3HOr0 JEeWCTBUS TEIMJIOBOM
MAallliHbl, OTHOCHUTENIbHAs BJIAXKHOCTh BO3/yXa, OJJIEKTPUUYECKUM 3apsa, Ccuila ToKa,
AJIEKTPUUECKOE HANpsDKEHUE, COMPOTHBICHHE NPOBOJHHMKA, YICIBHOE CONPOTHBIICHHUE
BEIIECTBA, pab0Ta U MOILIHOCTh 3JIEKTPUUYECKOIO TOKA); IPU ONMUCAHUH NTPABUIILHO TPAKTOBATh
(Gu3NYeCKU CMBICT HCHOJB3YEMBIX BEJIWYHMH, OOO3HAUEHHWS M EIUHULBI (PU3MUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMUYUHY C APYTUMH
BEJIMYMHAMH, CTPOUTH IPa)UKU U3yUYCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SBICHUS W TPOLECCHI, HCIOIb3Ys
OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYIIPHO-KMHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA, MPUHIIHII
CYNEpIO3UIMHU TT0JIell (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs 3aps/a, 3akoH Oma Juis
yuacTka menu, 3akoH JDxoyms—JleHna, 3akoH COXpaHEHHs] SHEPIUU; TPU STOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMaTUUECKOE BbIPAXKECHUE;

OOBSICHATh (hU3HMYEeCKHe IMPOLECChl U CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATh HPUUYMHHO-CIIEICTBECHHbIE
CBSI3U, CTPOUTH OOBsICHEHHE W3 1-2 JIOTMYeCKHWX MIaroB C OMOpoil Ha 1-2 W3ydeHHBIX
CBOMCTBA (PU3MUECKUX ABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7adyd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3NUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3aJaud 3aIllUChIBATh
KpaTKOE€ YCJIOBHUE, BBISBIATH HEIOCTATOK JAHHBIX JJISl PEHICHUS 3a/a4H, BEIOUPATh 3aKOHBI
¢dbopMyIbl, HEOOXOAUMBIE JUIsl €€ PEeLIeHHUs, TPOBOAUTh Pacy€Thl U CPAaBHUBATH IOJyYEHHOE
3Ha4YeHHEe (PU3NIECKON BETMUMHBI C U3BECTHHIMH JTAaHHBIMH;

pacro3HaBaTh TPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh TPU TOMOMIA (PHU3UUECKUX
METOZIOB; HCIIOJIb3YSl ONHUCAHHUE MCCIEJOBAaHUS, BBIIEIATH HPOBEPSEMOE IMPEAINONIOKEHHE,
OLIEHUBATh MPABUIILHOCTH MOPSIKA IIPOBECHUS UCCIICAOBAHMS, JIETIaTh BHIBOJIBI;

MIPOBOJIUTH OMBITHI MO HAONIOJCHUIO (PU3NYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB
TeN (KanvUISIpHBIC SBJICHUS, 3aBUCHMOCTD JTaBJICHUS BO3JyXa OT €ro 00bEMa, TeMIiepaTypsl;
CKOpPOCTH nporiecca OCTBIBaHUsI/HATrpeBaHUs npu U3ITy4eHUU oT 1BeTa
M3ITYYarOIIEeH/TOTTIOMAromel TTOBEPXHOCTH; CKOPOCTh HCIApEHUs BOJBI OT TEMIIEPATypHI
KHUJIKOCTH UIUIOIIAAM €€ MOBEPXHOCTH; SJEKTPU3ALUS TeT U B3aUMOAEHCTBHE FIEKTPHUUECKUX
3aps/IoB; B3aUMOJICHCTBUE MOCTOSHHBIX MarHUTOB,
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BH3yalIM3alysl MarHUTHBIX IOJEH MOCTOSHHBIX MAarHUTOB; JEHCTBUS MarHUTHOTO IOJIA Ha
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABUTATENS MOCTOSHHOIO
TOKa): (OpPMYJIHpOBaTh IPOBEpsIEMble MPEANOJIOKEHUS, COOMpaThb YCTAaHOBKY U3
MIPEUIOKEHHOT0 000PYI0BaHUS; OMUCHIBATH X0/ OIbITA U (HOPMYITHPOBATH BHIBOKI;

BBIIIOJHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEJIBHON BIAXXHOCTH BO3AYyXa,
CHJIBI TOKA, HAIIPSXKEHUS C MCIIOJIb30BAHUEM aHAJIOIOBBIX IPUOOPOB U AATYUKOB (PU3UUECKUX
BEIMYMH, CpaBHUBATh pe3yJabTaThl M3MEPEHHH ¢ y4ETOM 33JaHHOM  aOCOIIOTHOM
IIOTPEIIHOCTH;

IIPOBOJIUTHh MCCIIEJOBAHUE 3aBUCHUMOCTHU OJHOW (PM3MUYECKON BEIMYMHBI OT APYrou ¢
UCIOJIb30BAHUEM TPSAMBIX H3MEPEHUH (3aBUCHMOCTh COINPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IUIOUIaJM IIONEPEYHOr0 CEYEHWs] U YJENbHOIO COIPOTHBIEHHUS BEILECTBA
IIPOBOJHMKA; CWJIBI TOKA, WAYLIETO 4Yepe3 IPOBOAHMK, OT HANPSOHKCHHWsS HAa IMPOBOJHUKE;
UCCIIEIOBAaHUE  IIOCJIEOBATEIbHOTO U NApaUIEIBbHOTO  COEIMHEHUH  IPOBOJHUKOB):
IUIAaHUPOBaTh MCCIEI0OBAaHHUE, COOMpATh YCTAHOBKY M BBIIOJHATb W3MEPEHMs], CIEenys
MPEUIOKEHHOMY TIIaHy, (PUKCHPOBATh PE3YNIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE TAOJIHII
U rpadUKOB, 1e1aTh BBIBOABI 110 pe3ybTaTaM HCCIeI0BaHUS;

IIPOBOJUTH KOCBEHHBIE WU3MEPEHUs (PU3NYECKUX BEJIWYUH (YyIesIbHAas TEIIOEMKOCTD
BEIIIECTBA, CONPOTUBJICHUE IPOBOAHMKA, paboTa U MOILHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBATh U3MEPEHHUs, COOMPATh FIKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIE€Ays IPEI0KEHHON
UHCTPYKLUU, U BBIYUCIIATH 3HAYCHUE BEJIUYHHBI;

coOyoaTh IpaBWia TEXHUKM 0Oe30MacHOCTH Ipu pabore ¢ J1abOpaTOpHBIM
000pyZI0BaHUEM;

XapaKTepu30BaTh MIPUHLIMIIBI JeicTBUsS M3YYEHHBIX npubOpoB U
TEXHUYECKHUX YCTPOMCTB C ONOPON Ha MX ONMUCAHUA (B TOM UHUCIIE: CUCTEMa OTOIUICHUS JI0MOB,
TUTPOMETp, MapoBasi TypOWHA, amMIepMETp, BOJBTMETP, CUETUMK BJIEKTPUUECKON 3HEPIuu,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, HarpeBaTEIbHbIE JIEKTPOIIPUOOPHI (mpumepsl),
ANEKTPUYECKUE NPEJOXPAHUTENIHN; 3JIEKTPOMATHUT, 3JEKTPOABUIATENb MOCTOSIHHOIO TOKa),
UCHOJb3ysd 3HAHMS O CBOMcTBaX (U3MUYECKUX SBJIEHUH U HeoOXoaumble (usnyeckue
3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTHIE TEXHUYECKHE YCTPONCTBA M H3MEPUTEIbHBIE MPUOOPHI IO
cCXeMaM M CXEMaTHMYHbIM PUCYHKaM (KUIKOCTHBIH TEpMOMETpP, TEpPMOC, IICUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CTOpPaHUsl, JIEKTPOCKOI, PEOCTar); COCTABIATh CXEMbI
EKTPUYECKUX ILIENEW C IOCIEN0BATENbHBIM U IAPAJUIEIBbHBIM COEIMHEHUEM 3JIEMEHTOB,
pa3nnyasyclioBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUECKUX LIETIEH;

NPUBOAUTH HPUMEPBI/HAXOAUTh HHGOPMAIMIO O  IpUMEpax MPaKTHYECKOTo
UCIOJIb30BaHUs (PU3MYECKMX 3HAHUW B TOBCEJHEBHOW JKM3HM JUIsl oOecreueHus
0€30macHOCTH MpU OOpalIeHWH ¢ MPUOOpaMU M TEXHUYECKHMH YCTPOHCTBAMHU, COXpaHEHHUS
3/10pOBbS U COOTIOACHNS HOPM AKOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpee;

OCYILECTBIIATh MOMCK HH(pOpMAMM (PU3NYECKOTO COAEPIKAaHUS B CETH
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WHTepHeT, Ha OCHOBE MMEIONUXCA 3HAHUH M NYTEM  CPAaBHEHUS JIONOJIHUTEIbHBIX
MCTOYHUKOB BBIICIATH MH(OPMAIIMIO, KOTOpas SBJISETCS NPOTHUBOPEYMBON MIIM MOKET OBITH
HEJIOCTOBEPHOI;

UCIOJIb30BaTh IPU BBITOJHEHUN Y4eOHBIX 3a/laHUil HayYHO-IOMYJIAPHYIO JIUTEPATYPy
¢u3n4IecKoro coaep)kaHus, CIPaBOYHBIE MaTepHaibl, pecypchl ceTh VIHTepHeT; BIaIeTh
npuéMaMH KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHMs MHPOPMALKUU W3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOMIEHHs, 0000Imas
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUYECKOTO COACPIKAHUS, B TOM YHCIIE ITyOJIUIHO
IPEJCTABIATh PE3yJIbTaThl MPOEKTHONW WM MCCIENOBATENIbCKOM AEATENbHOCTH; MPU 3TOM
IpPaMOTHO HCIIOJIb30BaTh M3YyYCHHBIH MOHATHHHBIA ammapar Kypca (HU3MKH, COIMPOBOXKAATH
BBICTYIIJICHHE TIPE3EeHTalUEH;

IpU BBHINOJIHEHUH Y4YEOHBIX TNPOEKTOB M HCCIEAOBAaHMHA (DU3UYECKHX IPOLIECCOB
pacrpenienaTh 00513aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/lauaMu, CIEIUTh
32 BBIIOJHEHHWEM IIJJaHAa JIEHCTBMA M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAThH
COOCTBEHHBIH BKJIaJ B JIEATCIBHOCTh TPYMIbI; BbICTpaUBaTh KOMMYHUKAaTHBHOE
B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3pemaTh KOH(QIUKTHIL.

9 kaace
[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y
o0y4aromuxcst yMeHHui:

UCIIONIB30BATh TIOHATHS: CUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUUECKOI0 JBUKEHMSI, edopManus (yrnpyras, miiacTu4eckas), TpeHue,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KH; LEHTP THKECTH; aOCOIIOTHO
TBEPIIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXaHMUYECKHE KOJeOaHUsS H
BOJIHBI, 3BYK, MWH(pa3ByK U  YIbTPa3ByK; JJIEKTPOMAarHUTHBIC BOJHBI, IIKaja
OJICKTPOMAriuTHBIX BOJIH, CBCT, 6JH/ISOPYKOCTB U OaJIbHO30PKOCTb, CICKTPbI HMCITYCKAHUSA U
HOTJIONIeHUS; anb(da-, OeTa- ¥ raMMa-u3Iy4eHUs, U30TOIIbl, SAePHAS SHEPTeTHKA;

pasznuuaTh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE IBUYKEHUE,
PaBHOYCKOpPEHHOE MpPSIMOJHMHEHHOEe MIBIKEHHE, CBOOOTHOE TMaJeHHe TeJ, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTUBHOE IBM)KEHHUE, KOJeOaTeIbHOe
IBIKEHUE (3aTyXalollMe W BBIHYKICHHBIC KOJE0aHWs), PEe30HAaHC, BOJHOBOE JBH)KEHHE,
OTpaXEHHE 3BYKa, MPSMOJMHEWHOE pPacIpOCTpaHEHHE, OTPAXCHHWE U TPEIIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpakeHHE CBETa, pasjioKeHHe Oeloro cBera B CIEKTP U CIOXKEHHE
CIICKTPAJIBHBIX HOBETOB, OUCICPCHUA CBETA, CCTCCTBCHHAA PAaJUOAKTHMBHOCTb, BO3ZHUKHOBCHUC
JMHEHYATOTO CHEKTpa W3JIYy4YCHHs) MO OINMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBIICHUE M3y4YEHHBIX bu3MUECKIX SIBJICHUI B
OKpY)XalollleM MHUpe (B TOM 4ucile (U3NYECKUE SIBICHUS B MPUPOAE: MPHUJIMBBI U OTJIMBBI,
nBkeHne rraHeT COTHEYHOW CHCTEMBI, PEaKTHBHOE JIBU)KECHHE
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KMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSICEHUE, CEIICMUYECKHE BOJIHBI,
IlyHaMH, 3XO0, IIBETa TeJ, ONTHYECKUE SBJICHUS B MpPUPOJE, OHUOIOTHYECKOE IEHCTBHE
BUJMMOIO,  yJIbTpaUOJETOBOrO M  PEHTICHOBCKOIO  M3JIY4EHHUH;  €CTEeCTBEHHBIH
panuMoaKTUBHBIA  (HOH, KOCMHYECKHE JIy4d, pAJAMOAKTHBHOE H3JIyuy€HHE MPHPOIHBIX
MUHEpaJIOB; JCHCTBUE paJMOAKTHBHBIX H3JIy4€HUH Ha OpraHU3M 4eJOBEKa), IpPU 3TOM
MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B yUeOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH
(bu3NYeCKUX SIBICHU;

OIMCHIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUECKHUE SIBICHUS, UCIOIb3Ys (PU3HUYECKHE
BEIMYMHBI (CpelHsss W MIHOBEHHAas CKOPOCTh Tejla TpU HEPABHOMEPHOM JIBUKCHUH,
YCKOpEHHUE, INepeMellleHue, IyTh, YIJIOBas CKOPOCTb, CWJIA TPEHUs, CUJa YIPYrocTH, CHUJa
TSDKECTH, YCKOpPEHHE CBOOOJHOTO TMAaJeHHs, BEC Tella, HUMIYJIbC Telld, HUMITYJIbC CHIIBI,
MexaHudeckas paboTa W MOIIHOCTb, IOTEHLIMalbHas »SHEPrus Tena, IOAHATOrO HaJ
MOBEPXHOCTHIO 3€MJIH, HOTECHIIMATIbHAS SHEPTHs CXKATOM NPYKWHBI, KHHETHUYECKasi YHEPTus,
IIOJIHAsI MEXaHWYECKasl SHEPIus, IEPUOJ U YacToTa KojaeOaHH, IJIMHA BOJIHbI, TPOMKOCTb3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb PEIOMIIEHUSI CPEAIBI); IPU ONMCAHUH MPABUIBHO
TPAaKTOBaThb (DU3MYECKHH CMBICI MCIOJIb3YEMbIX BEIMYMH, OOO3HAUEHHs U €IUHUILIBI
(GU3NYECKUX BEIHMYWH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIONINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C
JAPYTUMH BEJIMYMHAMU, CTPOUTHIpAPUKHN NH3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ysl 3aKOH
COXPaHEHMsl SHEPIUHU, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHIIMII CYIEPHO3ULIUN CUJI, TIPUHIIMII
OTHOCUTENbHOCTU [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCA, 3aKOHBI
OTPa)KEHMSI ¥ MIPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHEHHUs 3apsJOBOI0 U MAacCCOBOI0O YHUCEN IPU
SICPHBIX PEaKIUIX; MPH STOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCBIBATH €TO0
MaTeMaTHYeCKO€e BhIPAXKECHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTyallUd TPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATh HNPUYMHHO-CIIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX MIaroB C OMOpOoil Ha 2—3 W3YyYeHHBIX
CBOMCTBA (PU3MUECKUX ABJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb  pacuéTHble  3ajaud  (omuparomMecs — Ha - cucteMy w3 2—3
YpaBHEHHMI), HCIIOJIb3YsS 3aKOHbI M (OpPMYJbI, CBs3bIBarolIMe (U3MUECKUE BEIUYUHBL: Ha
OCHOBE aHaJIM3a YCJIOBHS 33Ja4Ml 3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEJIOCTAIOIINE UITH
n30bITOYHBIE JaHHbIE, BBIOMpAaTh 3aKOHBI U (OpPMYyNbl, HEOOXOAUMBIE JUISl pEIICHMUS,
MPOBOJIUTh PAcUE€Thl U OLIEHUBATh PEATMUCTUYHOCTH MOJIYYEHHOTO 3HAYEHUs (PU3NUECKOU
BEJIMYMHBI;

pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXHO pEIUTh HPU TMOMOUIM (UIUUYECKUX
METOJIOB; HCIIOJIb3Ysl ONMUCAHUE MCCIETOBAaHUS, BBIACNATH IPOBEPSEMOE IPEANONOKEHHE,
OLIEHUBATh IPAaBWJIBHOCTh TOpPSJKAa MPOBEAEHUS  HUCCIENOBaHMS, JeNnaTb  BBIBOJIBI,
MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOAEHUN U OTBITOB;

OPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUHA WIH
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(bu3nyecKrx CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs! SHEPTUH;
3aBUCUMOCTh TEpuoJia KOJICOAHWH MPYKUHHOTO MAasiTHHUKA OT MacChl Ipy3a U KECTKOCTH
NPYXUHBl M HE3aBUCUMOCTh OT AaMIUIMTYIbl MalbIX KojeOaHui; MNpsSMOJIMHEHHOe
pacrpocTpaHeHHE CBeTa, pas3JioKeHHe Oenoro cBera B CIEKTP; H3YYCHHE CBOMCTB
M300pakeHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pa)keHUsl IMpeaMeTa B cOOMparolieil TuH3e;
HaOJIOZCHNE CIUIOMIHBIX M JIMHEWYAThIX CHEKTPOB H3JIYYEHHS): CAMOCTOSTENILHO COOMpaTh
YCTaHOBKY U3 U30BITOYHOTO Ha0Opa 000pyA0BaHNUS; OMUCHIBATH X0/l ONbITA U €r0 PEe3yJbTaThl,
(hopMyIIMpOBaTh BEIBOJIBI;

MPOBOJUTh NPU HEOOXOAMMOCTH CEPHI0 NPSMBIX W3MEPEHUH, OINpenenss CpeaHee
3HaYeHUE U3MepsAeMoil  Benu4yMHBl  (POKYCHOE paccTOsHuE COOHMparoledl  JIHH3BI);
000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHUS/H3MEPUTEITHHOTO TPHOOPa;

MIPOBOAUTD HCCIIeIOBaHHE 3aBUCHUMOCTEHN (busznueckux BEJIMYMH C
MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBHCUMOCTD IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBUKEHUHM Oe3 HauyalbHOMW CKOPOCTH; Mepuoja KoyiebaHHil MaTeMaTHYeCKOro MasTHHUKA OT
JUITMHBI HUTH; 3aBUCUMOCTH YIjla OTPa)KEHUSICBETA OT yIJia MaJeHHs U yriia MPEJIOMIICHHS OT
yria TajJeHus): IUIAHUPOBaTh MCCIEAOBAaHUE, CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY,
(bUKCUPOBATh PE3YNIbTATHI MOJYYEHHON 3aBUCUMOCTH (PH3MYECKUX BEJIMYHMH B BHJIE TAOIHUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHMUS,

MPOBOAUTh KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BETUYMH (CpelnHsis CKOpPOCTh H
YCKOpEHHE Telna NpU PABHOYCKOPEHHOM JABI)KCHHUU, YCKOpEHHE CBOOOJHOTO MajeHHUs,
KECTKOCTD MPYKUHBI, KOOPPHUIIMEHT TPEHUS CKOJIBKEHHUS,MEXaHUIeCcKasi paboTa M MOIIHOCTH,
4acToTa U Mepuo]l KoueOaHUl MaTeMaTHYeCKOro U MPYKMHHOTO MasiTHUKOB, ONITHYECKas CHUiia
coOuparomerd JIMH3bI, pPaIHOAKTUBHBIA (OH): IUIAHUPOBAaTh H3MEPEHUs; COOHMpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M  BBINOJHATH HM3MEPEHHUS, CIeAysd MpeIIoKeHHON
WHCTPYKIIWHU; BBIYMACIATH 3HAYCHHE BEITMYMHBI M aHAJTM3UPOBATH MOJYYCHHBIC PE3YbTATHI C
y4€TOM 3a/1aHHO MOTPEIIHOCTH U3MEPEHUH;

coOmomaTh TMpaBWia TEXHUKH 0€30MacHOCTH TMpH pabore ¢ J1abopaToOpHBIM
000pynOBaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKW HM3YYCHHBIX (DU3MUECKUX MOJETeH: MaTepHaibHas
TOUKa, aOCOMIOTHO TBEPHOE TENO, TOYEUHBIH HCTOYHHMK CBETa, Jyd4, TOHKas JIMH3a,
TUTaHETapHasi MOJIEh aTOMa, HYKJIOHHAsI MOJIETb AaTOMHOTO SIIPa;

XapaKTepu30BaTh MIPUHIUITBL necTBus U3yUYEHHBIX npubOpoB U
TEXHUYECKHX YCTPOHCTB C ONMOpPOW HAa WX ONUCaHWs (B TOM YHCIE: CIHIOMETp, JAaTYUKH
MIOJIOKEHMSI, PACCTOSHUSI U YCKOPEHUs, pakeTa, 3XOJOT, OYKM, IEepHUCKOIll, QoToanmnapar,
ONITUYECKHE CBETOBOJIBI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), HCIONB3ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOX0AuMble PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMBl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOMICTB,
W3MEPHUTENBHBIX MPHOOPOB H TEXHOJOTMYECKHX IMPOIECCOB TMPH pEIIeHUH y4eOHO-
MPAKTUYECKHX 33/1a4; ONTHUYECKUE CXEMBI JJIs1 TOCTPOCHUAN300pakeH I B INIOCKOM 3€pKaJie U
coOuparoiei JTuH3E;
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NPUBOJIUTL  MPUMEPBHI/HAXOAUTHh HH(OpPMALMIO O  MpUMEpax MPaKTUYECKOrO
UCTONIb30BaHUs (PU3WMYECKMX 3HAHUW B TIOBCEJHEBHOW JKWU3HM JUIsI  OOecreueHus
0€30MacHOCTH NMPH OOpALICHUH C MPUOOpPAMU U TEXHUYECKUMU YCTPOHCTBAMH, COXpaHEHHS
3JI0POBbSI U COOJIIOJICHHUSI HOPM SKOJIOTMYECKOTO TIOBECHHUS B OKpYXKArOIIel cpejie;

OCYIIECTBISITh TOUCK HH(popMammu (U3Mdeckoro cojepkanuss B cetu VHTEpHeT,
CaMOCTOSITENILHO ~ (QOPMYJUPYS MOMCKOBBIA  3alpoc, HAXOAWTh IyTH  OIpeAeTICHUs
JOCTOBEPHOCTH  TOJIYYCHHOW WH(OpMAalMM HA OCHOBE HMCIOIIMUXCS 3HAHUU U
JOTIOJHUTENBHBIX UCTOUHUKOB;

HCIIOJIb30BaTh MPU BBIMOJHEHUHN YUEOHBIX 3aJlaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3MYECKOTO COJIep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT; BialeTh
npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU M3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIC M YCTHBIE COOOIEHUSI HA OCHOBE MH(pOpMaLUU
U3 HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJEPKaHUA, IMyOJINYHO MPEACTABIATh PE3YyIbTaThl
MPOEKTHOM WIJIM MCCIEA0BATENBCKON JESATENbHOCTHA; NPU 3TOM TI'PAMOTHO HCHOJIb30BATH
W3YYCHHBI TOHSATUHHBIA anmapaT M3ydyaeMoro pasjaena (U3MKM U CONPOBOXKAATH
BBICTYIUIEHHE IpEe3eHTalueic y4éTOM 0COOEHHOCTEN ayIuTOPUN CBEPCTHUKOB.

10 kaace

[IpenmerHble pe3yabTaThl Ha 6a30BOM YpPOBHE JOJKHBI OTPakaTh C(HOPMUPOBAHHOCTD Y
o0y4aromuxcst yMeHHui:

IPOBOJIUTHh HCCIIEIOBAaHME 3aBUCHUMOCTEH (PHU3MUECKUX BEJIMYMH C HCIIOJIb30BAaHUEM
OPSAMBIX HW3MEPEHUH (3aBUCHUMOCTHh IMYTH OT BPEMEHH INPH PABHOYCKOPEHHOM IBM)KEHUH 0O€3
HAyaJbHOM CKOPOCTH; MepHoAa KojeOaHHi MaTeMaTH4ecKoro MasTHHKA OT JJIMHBI HUTHU; yIia
OTpaXKEHMsI CBETa OT YIUIa MAJECHMsI, yIila IPEJOMIIEHUS OT yIJla MaJeHHs CBETOBOIO JIyda):
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (PUKCHPOBaTh pe3yJbTaTbl MOJYYEHHOW 3aBUCUMOCTH
¢u3nUeckux BENWYMH B BHAE TaOMMI W TpapuKOB, JeNaTh BBIBOABI 10 pe3yibTaTaM
uccieoBaHus (IIpU HaJIMYUM BO3MOXHOCTH MJIM TNPOBOAMTH BHUPTyallbHbIE JaOOpaTOpHbIE
paboThl);

IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKHX BETUYMH (CpeaHssl CKOpPOCTb U
YCKOpEHHE Tella NpU pPaBHOYCKOPEHHOM JBW)XEHHH, YCKOPEHHE CBOOOJHOrO IaJeHus,
KECTKOCTb MPYKUHBI, KO3()PUINEHT TPEeHUsI CKOJIbKEHUs, MeXaHn4Yeckas paboTa U MOIIHOCTb,
yacToTa W IMepuoJ KoieOaHUH MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, (POKYyCHOE
paccTosiHUEe cOOMparoIiell JIMH3bI, PaJuOaKTUBHBINA (DOH): IUIAHUPOBATh M3MEPEHUs; COOMpATh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPEIOKEHHON WHCTPYKLUHU; BBIYUCIATH 3HAYCHUE
BEJIMYMHBl ¥ AHAJIW3UPOBATh IIOJYYEHHBIE PE3YJbTAThl C YYETOM 3aJaHHON MOTPEIIHOCTH
U3MepeHU (IIpU HaJIMYKUU BO3MOKHOCTH WUJIM MIPOBOJUTH BUPTYaJIbHBIE JJAOOpaTOpPHBIE pabOTHI);

coOuro/1aTh MpaBuiia 6€30MacHOro TpyJa Mpu pabore ¢ J1abopaTOPHBIM 00OPYIOBaHUEM
(pu HAJIMYMK BO3MOXHOCTHU WJIM MTPOBOJUTH BUPTYyabHbIE 1a00paTOpHbIE paObOTHI);
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pa3nryaTh OCHOBHBIE MPH3HAKHA M3YUCHHBIX (DPU3MUECKUX MOJIEJIel: MaTepruaibHas TOUKa,
abCOIIIOTHO TBEPOE TEJO, TUIAaHETapHAst MOJIENIb aTOMA, HYKJIOHHAst MOJIeJIb aTOMHOTO S7pa;

XapaKTepu30BaTh MPUHIUIBI ICHCTBUS U3YYSHHBIX MPUOOPOB HTEXHUYECKUX YCTPOHCTB
C OMOpOW HAa WX ONMHCaHMA (B TOM YHCIIE CIUIOMETP, NATYMKH MOJOKEHHS, PacCTOSHUS U
YCKOPEHUsI, PaKeThl, 3X0JI0T, OYKHU, MIEPUCKOII, (hoTOAanmapar, BOJIOKOHHAS ONTHKA, CIIEKTPOCKOII,
J03UMeTp, Kamepa Buibcona), Mcronb3ys 3HAHUS O CBOMCTBaX (HM3MYECKHX SIBICHUH H
HEo0XoauMbIe PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BATh CXEMBl U CXEMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTHYECKHUX IPOLECCOB TPU PEHICHWH Yy4eOHO-
NPaKTHYECKHUX 3aJa4; ONTHYECKHE CXEMBI ISl TIOCTPOCHUS N300paXKEHUI B IIJIOCKOM 3epKajie U
coOuparoIIe JTMH3E;

OPUBOANUTH TMPHUMEPHl MPAKTUYECKOTO HCIONB30BaHUS  (U3MYECKHX 3HAHUH B
MOBCEIHEBHOM KHM3HM JJs oOecrieueHHst OE30MacHOCTH TpU OOpameHuH ¢ npubopamu H
TEXHHYECKHMHU YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbS U COOJIIOJCHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYXAIOUIEH CPELE;

OCYIIECTBIISATh TOMCK HH(pOpManuu (pu3ndeckoro cojiepkanus B ceTH VIHTepHeT,
CaMOCTOSITENIbHO ~ (OPMYJIMPYS  TIOMCKOBBIH  3allpoc; HAXOAWTh IYTH  ONpPEICIICHHS
JIOCTOBEPHOCTH TOIY4SHHOH MH(OpMAMU Ha OCHOBE MMEIOIIMXCS 3HaHUH M3 Kypca (U3HKU U
JIOTIOJTHUTEIIHHBIX UCTOYHUKOB;

UCIIOJIb30BATh TIPH BBIMOJIHEHUH YYEOHBIX 33JaHHi HAy4YHO-TIONMYJIAPHYIO JIUTEPATypy
($U3NUECKOTO COMEepKAHMS, CIPABOYHBIE MaTepHalibl, pecypchl cetn VIHTepHET; BIageTh
npueMaMHl KOHCIIEKTHPOBAaHMS TEKCTa, NpeoOpa3oBaHus HH(OpMAaNMU W3 OJHON 3HAKOBOH
CHCTEMBI B IPYTYIO;

cOo371aBaTh COOCTBEHHBIC MICbMEHHBIE M YCTHBIE COOOIIeHNs, 00001mas nHpopManuio u3
HECKOJIbKMX HCTOYHHUKOB, I'PAMOTHO HCIIOJIB30BaTh HM3YYCHHBIA MOHATUHHBINA ammapar Kypca
(HU3MKH, CONPOBOKAATH BBHICTYIUICHHE IPE3CHTAIMEell COOCTBEHHOTO COOOIICHUS, YYHUTHIBAS
0COOEHHOCTH ayIMTOPHH CBEPCTHUKOB;

IPY BBIITOJHEHUH HCCIECAOBAaHUN (PU3NYECKHUX MPOLIECCOB CaMOCTOSITEIBHO TUIAHUPOBATh
COBMECTHYIO JEATENBHOCTh B TPYMIeE, CICAUTh 3a BBHINOJHEHHEM IUTaHA JEHCTBHHA U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHMBAThb COOCTBEHHBIM BKJIAJ B JEATENBHOCTh TPYIIIHI;
BBICTPaWBaTh KOMMYHHKATHBHOE B3aHMOJCHCTBHUE, YUUTHIBASI MHEHUE OKPY>KAIOIIHX.
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TEMATHYECKOE IINIAHUPOBAHHUE

7 kaacc (68 1)
TemaTuueckuii 6,10k, | OCHOBHOE co/lepxkaHue OcHoBHBIE BH/IBI /1eSITEILHOCTH y4aluxcsi (Ha ypoBHe Y4eOHbIX L[el‘/iCTBl/Iﬁ)l
TeMa
Pa3nen 1. ®u3uka u €€ posib B NO3HAHHH OKpY:Kaomero mupa (6 1)
dusuka — Hayka 0 [DPu3uka — Hayka o |BeiaBieHue paznuyuii Mexay GU3NYECKUMU U XUMHUYECKUMU npeBpatieHusiMu (MC —
npupoae HpUpOJE. SIBreHUss (XUMMUSA).
(2 9) npupoasl. Guszndeckne |[Pacno3HaBanue U KiIaccuPuKanus GU3NUCCKUX SBIICHUN: MCXaHUYECKHUX, TEIUIOBBIX,
SIBJICHUS: PJIEKTPUYECKHUX, MArHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, HaGmronenure n onvcanne GU3NYSCKUX SIBICHUMN
TEIJIOBBIE,
DIJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE,
3BYyKOBBIE
Duznyeckue dusnueckue OrnpeneneHue 1eHbl JeJIeHUs LIKalIbl U3MEpUTEIbHOro npubdopa. Msmepenue IMHEHHBIX
BeJTMYUHBI BEJIMYMHEBL. VI3MepeHne [pasMepoB Tel U MPOMEKYTKOB BPEMEHM C YYETOM IOTPEIIHOCTEM.
(2 9) dbumzudeckux BenuuuH. M3mepeHne o0bEMaA KUAKOCTU U TBEPIOTO Tena.
dusznueckue npudopsl. M3mepenne TteMmnepaTypbl NOpU TOMOIIM JKMJKOCTHOTO TEpMOMETpa M JaTydKa
[Torpemnocts TEMIIEpaTyphl.
N3MEPECHUN. BreinonHeHue TBOpYECKUX 3aJlaHUM IO MOHCKY CIIOCOOOB HW3MEpPEHHUsT HEKOTOPBIX
MexxnyHapoaHas (bu3nuecKux XapaKTepUCTHK, HAIIpPUMEP pa3MEPOB MaIbIX OOBEKTOB (BOJIOC, IPOBOJIOKA),
cucTeMa eIUHHUIL y1ajd€HHBIX OOBEKTOB, OOJBIIUX pPACCTOSIHUM, MaJbIX MPOMEXKYTKOB BpPEMEHHU.
OO6cyxaeHue mpeajaraéMpix CltocoO0B

! IIpu pazpaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHHUHU JIOJKHBI OBITH YUTEHBI BO3MOYKHOCTH HCIIOJIBb30BAaHMS DJICKTPOHHBIX
(mnpoBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIONIUXCS YYEOHO-METOIUYECKUMH MaTepuajamMu (MyJIbTUMEIUUHBIE MPOTPAMMBI, SJICKTPOHHBIE
Y4EOHUKHU U 3aJJaYHUKHU, DJIEKTPOHHBIE OMOINOTEeKH, BUPTYaJIbHBIE Ja00pPaTOPUH, UTPOBBIE MIPOTPAMMBI, KOJUIEKIIUU ITU(PPOBBIX 00pa30BaTEIbLHBIX
pecypcoB), peanusyomux ruaakTuaeckue Bo3MokHoct MKT, copepxanmne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 0Opa3oBaHUH.
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EcrecTBeHHO-
Hay4YHbII MeTOo.
MO3HAHUSA

(24)

Kax ¢usuka u npyrue
€CTECTBEHHBIE  HAyKH
U3y4aroT MPUPOLY.
EcrecTBeHHO-HAay4YHBIN
METO/ MO3HAHMUS:
HaOIIOIEHHUE,
[MOCTAHOB- Ka HAay4HOTI'O
BOIIPOCA, BBIJABI)KCHHUE
runoTe3, SKCHEPUMEHT
[0 TIPOBEpPKE THUIIOTE3,
00BbsiCHeHUE
HaO0JIF0JaeMOT0O
SIBJICHUSL. Onucanue
(uzmueckux SBICHUNA C
[MOMOIBIO MOJeJIel

BriaBukeHHUE TUIIOTE3, OO BSICHSIONIMX MPOCTHIE SIBJICHUS, HAITpUMED:

— [I0YEMY OCTaHABJIMBAETCS JIBUXKYLIEECS MO NOPU3OHTAIBHON HOBEPXHOCTH TEJIO;

— MOYEeMY B KapKyI0 MOTOAY B CBETJION OJI€XkK /1€ MPOXJIaJHEH, YeM B TEMHOM.
[Ipenmoxkenne crioco00B MPOBEPKH THITOTES.
[IpoBeneHue ucciaeqoBaHus MO MPOBEPKE KAKOW-IMOO THUIOTE3bl, HAIPUMED: T1aIbHOCTh
MoJIETa IapuKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.
[locTpoenue npoctednx mozaenei ¢husnuecKux sIBICHUMN (B BUIE PUCYHKOB HIIH CXEM),
HapuMep NaJeHUe IpeaMeTa; IPSIMOIMHENHOE paclpOCTPaHEHUE CBETA

Pasznen 2. I1

CPBOHAYAJIBHBIC CBCACHHUA 0 CTPOCHUM BELIECCTBA (5 ‘-l)

CtpoeHue
BellecTBa

(1w

ATOMEI U MOJICKYJIBI, I/IXH216JHOI[€HI/IG W UHTCPIPECTAINA OIBITOB, CBUACTCIIBCTBYIOIINUX 00 ATOMHO-MOJICKYJIIPHOM
pas3- MCPBI. OHLITLI,CTpOCHI/II/I BCHICCTBA: OIIBIThI C PACTBOPCHHUECM PA3JIMYHBIX BCIICCTB B BOJC.

JOKa3bIBAOIINEC

OneHka pa3MepoB aTOMOB M MOJIEKYJI C HCIOJIb30BaHUEM (oTorpaduii, OIy4eHHBIX Ha

JIUCKPETHOE CTPOCHUEATOMHOM CUI0BOM MHKpockone (ACM).Onpenenenre pa3MepoB MajbIX TeJ

BCIIICCTBa

JIBuKeHnE

M B3auMMoJelicTBHE
JyacTHIl BellleCTBa
(249)

JIBr>keHHe YaCTHIL
BEIIICCTBRA. CBs3b
CKOPOCTH IBUKEHUS
JACTHII C
TEMITEPATYPOIL.
bpoyHOBCKO€E IBHKEHUE.
Jnddyzus.
BzauMoielicTBHUE 4acCTHUll
BEIIECTBA: TMPUTSKESHUE
M OTTAJIKUBaHHUE

HaOmntonenne u 00bsicHeHHME OpPOYHOBCKOI'O JIBMXKEHUS U sIBICHUS TP DyY3HUH.

[IpoBeneHre 1 OOBSICHEHHE OMBITOB IO HAOIOICHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
[IpoBeneHne U OOBSICHEHHE ONBITOB MO OOHAPYKEHUIO CHII MOJIEKYJISIPHOTO MPUTSKEHUS U
OTTAIKUBAHUS
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ArperaTHbie
COCTOSIHUS

BeIeCTBA
(29)

ArperaTHble COCTOSIHUS]
BEIIECTBA: CTPOCHUE
ra3oB, SKUJKOCTEH U
TBEPABIX
(KpUCTAIIITMIECKUX) TEII.
B3anMocBA3b MEXKY)|
CBOMCTBaMH BEILIECTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX u 1504
aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM.
Oco0enHocTu
arperaTHbIX
BOJIBI

COCTOSIHUH

Onucanue (¢ UCHOJIB30BAHUEM IMPOCTHIX MOJIENIei1) OCHOBHBIX Pa3JInUMil B CTPOCHHUH Ta30B,
PKUJKOCTEW U TBEPABIX TEJL.

OO0BsicHEHHE MaJION COKUMAEMOCTH KUAKOCTEH U TBEPABIX TeJ, OOJIBIION C)KUMAaeMOCTHU
ra3os.

OOBbsicHeHne coxpaHeHUs: (OPMbI TBEPABIX TEJl U TEKYYECTH KUJIKOCTH.

[IpoBeneHNE OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSSHUM BOJBI YACTHIIBI
HaXOJATCSl B CPEIHEM Jajibliie JIPYT OT Jpyra(IIOTHOCTh MEHBIIE), YEM B JKUIKOM.
YCTaHOBIICHUE B3aMMOCBSI3U MEXKY OCOOCHHOCTSIMHU arperaTHBIX COCTOSSHUN BOIBI U
CyIIECTBOBaHHEM BOAHBIX opraHu3MoB(MC — Guonorus, reorpadusi)

Paznen 3. /IpuskeHue u B3aumoaeiicreue te (21 1)

MexaHn4yeckKoe
NBHIKEHHE
(34)

MexaHudecKoe
nBrOKeHHe. PaBHOMepHOE
)51 HEpaBHOMEPHOE
nBrkeHne. CKopocCTb.
CpenHsis CKOpOCThb IIpH
He- pPaBHOMEPHOM|
nBYOKEHUH. Pacuér myTH
1 BpEMEHH JBHKEHUS

MccnenoBanue paBHOMEPHOTO JBMXKCHHS U ONPEACICHUE €TONPU3HAKOB.

HaOmnroneHne HepaBHOMEPHOTO JBM)KEHMS U OIpEesICHUE €ro OTJIMYUN OT paBHOMEPHOTO
JBUYKCHUS.

Perrenue 3a1a4 Ha onpeAeiaeHUe IIyTH, CKOPOCTH U BPEMEHU PABHOMEPHOI'O JIBUYKECHUS.
AHanu3 rpa@UKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHU

WNuepuus, macca,
NJOTHOCTD

(4w

SBneHue WHEPLUU.
3akoH WHEPLIUH.
BzanmmMmoneiictBue  Ten
KakK NpUYrHa
N3MEHEHHUSI CKOPOCTH
IBYMOKCHUS TCII.
Macca KakK
HMHEPTHOCTHU

[ImoTHOCTH,  BemIecTBa.
CBsA3b  INIOTHOCTH  C

Mepa
Tena.

OOBbsicHeHHE U MPOTHO3UPOBAHUE SIBICHUN, 0OO0YCIOBJICHHBIX UHEpLMEH, HapUMep: 4To
MPONCXOUT MPU TOPMOKEHUH WIJIM PE3KOM MaHEBpE aBTOMOOMJISI, TOYEMY HEBO3MOKHO
MIHOBEHHOIIPEKPATUTD JBHM)KEHUE HA BEJIOCUIIEAE NI CAMOKATe U T. 1.

[IpoBeneHre U aHAIM3 OMNBITOB, JEMOHCTPUPYIOIIMX U3MEHEHHE CKOPOCTH JIBUKEHHUS Tela
B pe3yJbTaTe JIEHCTBUS Ha HETO IPYTUX TEJN.

Penienue 3aay Ha onpeAeseHHe MaccChl Tena, ero o0b€Ma U IIOTHOCTH.

[IpoBeneHre U aHaIU3 OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb H3MEHEHUs CKOPOCTH
Tejla OT €ro Macchl INpU B3auMoOAeUCTBUU Ten. M3mepeHume maccel Tena pa3IMYHBIMU
criocobamu. OnpesiesieHne IIOTHOCTH Tejla B pe3ysIbTaTe U3MEPEHHsI €r0 Macchl U 00bEMa

KOJIMYCCTBOM MOJICKYJI
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B eIuHULE 00BEMa

BEIIECTBA
Cuiia. Buabl cua Cuna Kak |[[I3yueHue B3aUMOJEHCTBUSA KakK MPUUYMHBI HM3MEHEHHMS CKOPOCTH Tella WU €ero
(14 9) XapaKTepUCTUKA nedopmarm.

B3aHMMOIEHCTBUS  TeEl.
Cuna  ynpyroctu u
3akoH ['yka. I3mepenue
CHJIbI C MOMOIIBIO
nuHaMoMmeTpa. SIBieHue
TSTOTEHUS u cuia
TsokecT. Crita TSHKECTH
Ha JpYyrux [JIaHeTax.

Bec Tena.
HeBecoMoCTb.
CroxeHue cuI,
HaIpaBJICHHBIX o
OJIHOM OPSIMOM.
PaBHOmelicTByOIIIas
cuin. Cuna  TpeHwus.

TpeHue ckoyibxeHUsT U
TpeHue 1Mokos. TpeHue B
MPUPOJIE U TEXHUKE

OmnucaHue peajbHBIX CUTYallMd B3aUMOJCHCTBHS TEJI C IOMOIIBIO MOJIENICH, B KOTOPBIX
BBOJUTCS TIOHSITUE W W300pakeHWe cuibl. M3ydeHue cuibl ynpyroctu. lMccimemoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YJJIMHEHHS PE3MHOBOTO IITHYPa WUJIN MPYKUHBI

(c mocTpoenuem rpaduka).

AHaJIN3 TIPAKTUYECKUX CUTyallMi, B KOTOPBIX MPOSIBISIETCS JEHUCTBUE CUJIBI YIPYTOCTH
(ynpyrocTts Msi4a, KpOCCOBOK, BETOK JIepeBa U JIp.).

AHaJIM3 CUTYyallui, CBSI3aHHBIX C SBJICHUEM TAroTeHus. OOBSICHEHHE OPOUTAIBLHOTO
JIBHOKCHUS TUTAHET C HMCIOJIb30BAHUEM SIBJICHHS TATOTEHUS W 3akoHa wuHepuwmun (MC —
actpoHoMusi). M3mepeHue Beca Teja C NOMOLIbIO JUHaMoMeTpa. OOOCHOBaHHE 3TOIO
cioco0a U3MepeHUsl.

AHaJIM3 U MOJICJIMPOBAHUE SIBJICHUSI HEBECOMOCTU. DKCIIEPUMEHTAIHLHOE II0JIyUYEHHUE
MpaBWJIa CJIOKEHUSI CHUJI, HANPaBJICHHBIX BJIOJIb OJHON mpsiMoil. OnpenesieHue BEIUYUHBI
PaBHOAEHUCTBYIOIIEN CUIL.

MN3ydeHnune cuibl TPEHUS CKOJIBKEHUS U CUJIBI TPEHUS TTOKOSI.

HccnenoBanue 3aBUCMMOCTH CWJIBI TPEHHsT OT Beca Tejla U CBOMCTB
MOBEPXHOCTEM.

AHanu3 IPaKTUYECKUX CUTyallui, B KOTOPBIX MOPOSIBISIETCS ASUCTBUE CHUIIBI TPEHUS,
HCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU yBeJINYeHUs (KaTaHHE Ha JIbDKaX, KOHbKax,
TOPMO>KEHHUE aBTOMOOWIISI, UCTIOJIb30BaHUE TTOAIITUITHUKOB, TUIABAHUE BOJIHBIX KUBOTHBIX
u ap.) (MC — OGuonorust).

Pemntenne 3amad ¢ ucnonab3oBaHuEM (PopMyT st pacu€Ta CHIIBI TSIKECTH, CUJIBI YIIPYTOCTH,
CUJIBI TPEHUSI

TPYIIHUXCS
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Paznen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEl U ra3os (21 1)

BO3IYIITHOW  OOOJIOUKH
3eMutn. OnbIT
Toppuueuiu.
3mepenue

aTMOC(hEpPHOTO

JlaByieHue. JlaBneHue. CriocoObl [AHanu3 U OOBSICHEHHE OIBITOB M IMPAKTUYSCKUX CHUTYAIlMH, B KOTOPBIX MHPOSIBIISICTCS
Ilepenaua YMEHBIIICHUS U |CUJIa JaBJICHUS.
aBJICHUS yBeJMUeHHUsT naBieHUs. |(OOOCHOBaHHME CIOCOOOB YMEHBIIICHUS W YBEIWUYCHHS JaBIICHUS. V3ydeHue 3aBUCHMOCTH
TBEépABIMU  TeslamMHu, |/[aBieHue rasa. |gaBJeHHUs rasa or oobéma M Temmeparypsl. M3ydeHne ocoOEHHOCTEH mepemaun AaBICHUS
PKUIKOCTAMU U (3aBUCHMOCTb JaBJCHUs [TBEPIBIMH TeJlaMHU, O>KUAKOCTIMU U ra3zamu. OOOCHOBaHHME pPE3YyJIbTaTOB  OIBITOB
rasamu raza OT o0o0BéMa U |0COOCHHOCTSIMU CTPOCHUS BEIISCTBA B TBEPIIOM, KUIKOM
(3 u) temIiepatypsl. [lepenaua |1 ra3000pa3HOM COCTOSIHUSIX.
JTaBJICHUS TBEPIBIMU |IDKCIIEPUMEHTAIIbHOE JO0Ka3aTebcTBO 3akoHa Ilackans. Pemenuwe 3amad Ha pacuér
TeJaMU, XUIAKOCTSIMHU M |aBJICHHUS TBEPAOIO Tela
razamu. 3akoH Ilackans.
[TneBMaTHU4eckue
MAaIlIUHBI
/laB1eHue 3aBCUMOCTh MccnenoBanue 3aBHCUMOCTH JABJICHUS KUJKOCTH OT TIIYOWHBI OTPYKEHHS U TUIOTHOCTH
WKHIKOCTH TaBJICHUS KUIKOCTHU PKUJIKOCTH.
(54) oT Ty OUHBI Habmronenrne n 00BbICHEHHE THIPOCTATHYCCKOTO MMapaJoKcaHa OCHOBE 3akoHa [lackais.
OrPY>KEHHUS.
['mapocraTudyeckuin
rmapajgokc.
CooOmaromuecs 3yuyeHune cooOmarommxcs cocya0B.
COCYBbI. Pemenue 3amauy Ha pacyéTr OaBieHUs KUIAKOCTH. OObsSCHEHHE TPHUHIIHUIA ACUCTBUS
['uapaBinyeckue rUIpaBIMYECKOro Ipecca.
MEXaHU3MBbI AHanu3 ¥ OOBSICHEHHE TTPAKTUYECKUX CUTYAIUi, JEMOHCTPUPYIOLINUX MPOSBICHUE TaBICHUS
PKUIKOCTH W 3akoHa [lackaisi, HampuMep MpOILIECCOB B OpraHU3ME MpH TIIyOOKOBOIHOM
HbIpsiHuU (MC — Ouomorus)
ATMocdepHoe ATmocdepa 3emiau © |[DKCIEpUMEHTAIbHOE OOHApyX)eHHe aTMoc(epHOro naBieHUs. AHAIU3 U OOBSICHEHHE
aBJIeHUE aTMochepHOe OIMBITOB M MPAKTUYECKUX CUTYaAITUH, CBI3aHHBIX C JICUCTBUEM aTMOC(EepHOTO JaBIICHUS.
(6 v) 1aBJICHUE. [MTpuumnsl |(OO0BsICHEHUE CylIecTBOBaHUsS aTtMocdepbl Ha 3emMjieé M HEKOTOPHIX IUIaHeTax WIH €&
CYILIECTBOBAaHUSA OTCYTCTBUS Ha JIpyrux miaHerax u Jlyae(MC — reorpadusi, acTpoHOMHUS).

OOBscHEHHEe U3MEHEHHUS IUIOTHOCTH aTMOC(ephl ¢ BBICOTONU 3aBUCUMOCTH aTMOC(HEPHOTO
JTaBJICHUSI OT BBICOTHI.
Pemienne 3amad Ha
OapoMeTpa-aHepouIa

pacuér atMocdepHoro JnaBieHus. 3yueHue ycTpoiicTBa
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TaBJICHU.

3aBUCHUMOCTh
aTMOC(EpPHOr0  JaBJICHUS
OT BBICOTBI
Hal  ypPOBHEM  MOpS.

[TpuGops! 1151 U3MEpPEHUS
ATMOC(EPHOTO JaBICHUS

JlelicTBHEe KHAKOCTH

JlelicTBHE JKHMJIKOCTU H

DKCcepUMEHTaIbHOEe OOHapy)XeHUE ASHUCTBHUS KUJIKOCTU M Ta3a Ha MOTPYyKEHHOE B HUX

(59

pbIyar, 670K, HaKJIOHHAs
MJIOCKOCTb. ITpaBuio

171 rasa Ha [Fa3a Ha IOIPY>KEHHOE B [TEIIO.
MOrpy:KEHHOEe B HHUX HUX Teno. (OnpenesieHue BRITAIIKUBAIOIIECH CUIIbL, IEHCTBYIOLIEH Ha TEJIO, IOTPY>KEHHOE B KUIKOCTb.
TEJ10 BeiTankuBaromas [IpoBeneHue " o0cyxaeHne OIIBITOB, JIEMOHCTPHUPYIOIIHUX 3aBUCUMOCTb
(7 9) (apxumenoBa)cuia. BBITAJIKUBAOIIEH CUJIbI, JEUCTBYIOIIEH Ha TEJIO B )KUJAKOCTH, OT 00BbEMa NOrpyKEHHOI B
Baxkon ApXI/IMeIla. PKUJIKOCTBb HaCTH TE€J1aUu OT IINIOTHOCTH XHUIAKOCTH.
IInaBanue tein. [MccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOIrpyKEHHON B KUJKOCTh YaCTH
Bo3nyxomniaBanue Tea.
Pemenue 3a1ay Ha NpUMEHEHNE 3aKOHA ApXUMEa U yCJIOBUS IUIaBaHUS TEJ.
KoHcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAaHME JIOAKM U  ONpelelieHne €€
rpy30H0AbEMHOCTHU
Pa3znen 5. Pa6ora u MomgHocTh. JHeprus (12 4)
Pa6ora u MmomHOCT, (MexaHHyeckass paboTa IDKCIEpUMEHTAIBHOE ONpEIesIeHNe MEXaHMUECKOH paboThl CHIIbI TSKECTHU MpPU NaJCHUU
(39) MomHoCTh T€Jla W CWJIBI TPEHUsI IPU PABHOMEPHOM MNEPEMENIEHUM Tejla I10 TOPU30HTAIBHOU
[IOBEPXHOCTH.
Pacuét MoOIIHOCTH, pa3BMBaeMOl MpU MOABEME IO JecTHHUIE. Pemenue 3amay Ha pacyeér
MEXaHUYeCKO pabOThl M MOIIHOCTHU
HpOCTble MEXaHU3MbI HpOCTBIe MEXaHU3MBI:. OnpeneneHI/Ie BBIMT'PEIIIA B CHUJIC IMPOCTHIX MEXAaHHU3MOB Ha IPHUMEPE pbldyara, nmoJABHUKHOI'O

1 HCIIOIBU>KHOI'O 6J'IOKOB,H2[KJ'IOHHOI>1 IIITOCKOCTH.

HccnenoBanue ycioBUsi paBHOBecHs pbluara. OOHapy)KeHHE CBOMCTB HPOCTHIX

paBHOBECHS pbluara. [MeXaHU3MOB B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCIIOCOOIECHUSX, UCTIOIb3YyEMBIX B OBITY
[Ipumenenne mpaBuiia M TEXHUKE, a TaKKe B KUBbIX opraHuzMax (MC — 6uonorus). DKCriepuMeHTaJIbHOE
paBHOBECHUsI phlYara K |[JOKa3aTeIbCTBO PABEHCTBA pa0bOT MPHU MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.

OJIOKY. «3omnotoe |Onpenenenune KI1/ HakJIOHHON TJIOCKOCTH.

MPaBUIIO» MexaHMuKU. [Pemenne 3a1a4 Ha TPUMEHEHUE NIpaBuila paBHOBecHUs ppryara nHa pacuér KII/

KITJQ OPOCTBIX

mexaHnu3mMoB. IIpocteie
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MEXaHU3Mbl B OBITY H
TexHuke. Prluaru B teie
yeJI0BEKA

Mexanuueckas
HHeprus (4 1)

KuneTnueckas u
NOTCHIINAIbHAS

bHeprus. [IpeBpaienue
OJHOT'O BUJA
MEXaHUYECKOH YHEPruu
B JIpyTOH. 3akoH
COXpaHECHMUSI u

M3MCHCHHUA OHCPIrunu B
MCXaHHKC

DKCIIEpUMEHTAJIbHOE ONPEACICHUE U3MEHEHHUS KMHETUYECKON U MOTEHIMAIIbHOW SHEPTUU
TeJla IPU €ro CKaThIBAHUM MO HAKIIOHHOMW TUIOCKOCTH.

DOpMyJIMPOBAHNE HAa OCHOBE MCCJIEOBAHUS 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTUMU.
OOcyXIeHUE TPaHUIl TPUMEHUMOCTH 3aKOHA COXPAaHCHUS YHEPTUH.

Penrenue 3a1a4 ¢ HCIOIB30BAHUEM 3aKOHA COXPAHEHUSI SHEPTUU

Pe3epBHoe Bpems (3 1)
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8 kaacc (68 u)

TemaTHUyeCcKHii 0JI0K,

OcHoBHoOe coep:xaHue

OcHoBHBIE BH/IBI 1eSITEIbHOCTH y4YalIuXcs (Ha ypOBHe Y4eOHBbIX AelCTBHI)

(7 1)

CTPOEHUSI BEILIECTBA.
Macca 1 pa3Mepbl AaTOMOB
u  moJiekyJ.  OTmbITHI,
[1OJITBEPKAA0IIME
OCHOBHBIC

[MOJIOXKEHUS
MOJIEKYJISIPHO-
KWHETUYECKON TEOPHM.
Monaenu TBEPAOTO,|
PKUJIKOTO M Ta3000pa3HOTO
COCTOSIHUI BEIIECTBA.
Kpucrannunueckue u
amop(dHbIe TBEPABIE TEMA.
OOBsICHEHHE  CBOMCTB
ra3oB, JKHUJKOCTEHM WU
TBEPABIX TE€J HAa OCHOBE
[MOJIOKEHU U

MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.
CMmauuBadue u

KalWJUISIPHBIE SIBICHUS.
TemioBoe pacmMpeHue M
c)KaTHe

TeMbI
Paznen 6. TemioBble siBjenus (28 1)

CTpoeHue OCHOBHBIC TIOJIOKEHHsT  |HaOIroieHue W MHTEpIIpEeTallns OIBITOB, CBHJICTEIIBCTBYIOIMNX 00 aTOMHO-MOJIEKYJISIPHOM

U CBOICTBA MOJICKYJISIPHO- CTPOSHHH BEIECTBA: OMBITHI C PACTBOPSHUEM PA3JINYHBIX BEIIECTB B BOJIE.

BellecTBA KUHETUYECKOU teopunPernenne 3aa4 10 OICHHUBAHHUIO KOJWYECTBA aTOMOB WIIM MOJICKYJI B €IUHHIE 00BEMa

BEILIECTBA.
AHanM3 TEKCTa JAPEBHUX aTOMHUCTOB (Hampumep, ¢parmenra noambl Jlykpeuus «O
[IPUPOJIC BEIICH») C U3IIOKEHUEM OOOCHOBAaHMU aTOMHOW THITOTE3bI (CMBICIIOBOE UYTEHUE).
OneHka yOeIUTeIbHOCTH 3TUX 0OOCHOBaHUH.

OOBbsicHeHHe OPOYHOBCKOTO JIBMKEHHS, SIBICHUS TU(PPy3Un 1 pa3Indnii MeKIy HUIMH Ha
OCHOBE I0JIOKEHUIN MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOEHUSI BEIIECTBA.
OOBbsICHEHHE OCHOBHBIX PA3JIMYUA B CTPOCHUHU Ta30B, XUJIKOCTEH M TBEPABIX TEl C
MCI0JIb30BAHUEM IIOJI0KEHUI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU CTPOEHHSI BEIIECTBA.
[IpoBeieHrE€ OMBITOB IO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAapEH-HOM COJIM WIIM caxapa.
[IpoBeieHe W OOBSICHEHHWE ONBITOB, JEMOHCTPUPYIOUIMX KAaNWUIAPHbIE SIBICHUS U
SIBJICHUE CMauylBaHU.

OOBsicCHEHHE POIY KaNUJUIAPHBIX SBJISHUHN JIJIsI TOCTYIUICHUS BOJIbI B OPTaHU3M PAacTeHUMN
(MC — 6uomnorus).

HaGmronenune, mnpoBeaeHHE U OOBICHECHUE
paclIMpeHus ra3oB, )KUAKOCTEN M TBEPABIX TEII.
OOpsacHeHne coxpaHeHUsT OoOb€Ma TBEPHABIX TEJ, TEKYYECTH >XUIAKOCTH (B TOM YHCIE,
Pa3HULIBI B TEKYUYECTH JIUIs1 pa3HBIX>)KUIKOCTEH), TaBJICHUs ras3a.

[IpoBeieHHE ONBITOB, AEMOHCTPHUPYIOIIMX 3aBUCHUMOCTh JAaBJICHUS BO3AyXa OT €ro o0béMa
11 HAarpEeBaHUsSl WJIM OXJIAXKIEHHS, U UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
y4eHMs. AHAJIU3 NPaKTUYECKUX CUTYalui, CBA3AaHHBIX CO CBOMCTBAMU ra3oB, >KMIKOCTEH
U TBEPABIX TEI

OIIBITOB  IIO Ha6JHO)IeHI/IIO TCIIJIOBOT'O
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TeruioBbie Npouecchl
(21 9)

Temneparypa. CBs3b
TEeMIIEpaTypPhl co
CKOPOCTBIO TEILIOBOT'O
JIBYMOKCHUS YaCTHII,
BayTpenHsist  sHeprusl.
CnocoOnl W3MCHEHHUS
BHYTPCHHEH SHEPTHUH:
Teruionepeiaua "
COBEPIIICHHE paboTHI.
Buner  Tenmonepenauu:
TEIJIONPOBOTHOCTD,
KOHBEKIIUS, U3JTyUCHUE.
KonudgecTBO

TCIJIOTHI. Y IeIIbHAs
TEIMIIOEMKOCTD
BCII[CCTBA.

TenmooOMmeH u
TEIJIOBOE

paBHOBECHE.

YpaBHEHHE

TSIJIOBOI'O OajiaHca.

I 1aBneHNE 171
OTBEpJIEBaHUE
KPUCTAIUTAYSCKUX
BCILICCTB. Y nenrHas
TEerioTa IJIABJICHUS.
[lapooOpa3oBanue

)41 KOHJICHCAIHSI.
HMcmapenne. Kunenwue.
Y nenbHas TEILI0Ta
nmapooOpa3oBaHUsl.
3aBHCHUMOCTbD
TeMIIepaTypbl KUIICHUS OT

aTMoc(epHOro

O0oCcHOBaHNE PABWII U3MEPEHUS TEMITEpaTyphI.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U IIKaJl TeMIepaTyphl.

HaGmionenne M OOBSCHEHHE OIBITOB, JASMOHCTPUPYIOIIMX HW3MEHEHHE BHYTPEHHEH
SHEPryH Tejla B pe3yibTaTe TeIuionepeaauyu U paboThl BHEIIHUX CHII.

HaGmionenne #  OOBSICHEHHE OIBITOB, OOCYXKJIEHHE TMPAKTHYECKUX CHUTYyaIui,
TIEMOHCTPUPYIOIIUX Pa3IMYHbIE BHJIbI TEIUIONIEPEAAaUN: TEILIONPOBOIHOCTh, KOHBEKIIHIO,
M3JIydeHUE.

M ccrenoBanue siBICHUS TETUIOOOMEHA MPU CMEIIMBAHUN XOJIOAHOM U TOpsiueii BOJBI.
HaOnrofeHre ycTaHOBICHHS TETUIOBOTO PABHOBECUS MEXKTY TOPSYCH M XOJIOTHON BOJOU.
Onpenenenue (M3MEpPEHNE) KOJIMYECTBA TEIUIOTHI, OJIyYEHHOT'O BOJOM IIPU TEILNIOOOMEHE C
HarpeThIM METAJUTMYECKUM LHUIUHAPOM.

Ornpenenenue (M3MEpeHUE) yIAeIbHON TEIUIOEMKOCTH BellecTBa. Pemienue 3agayd, cBA3aHHbBIX
C BBIYMCIICHUEM KOJUYECTBA TEIUIOTHI U TEIIOEMKOCTH P TETUIOOOMEHE.

AHaIIN3 CHTyaluid TPaKTHYECKOTO MCHOJIb30BaHUS TEIUIOBBIX CBOWCTB BEIIECTB U
MaTepHaJIoOB, HarpuMep B LeJISIX SHEProcOepeKCHUS: TETUUIOU30JIS NS,
PHEprocOeperaronme Kpoliy, TEPMOAKKyMYJISITOPHL U T. 1.

HaOmroienue siBJICHUM UcrapeHus U KoHAeHcauuu. VMcciaenoBanue npoiecca ucnapeHust
pa3sIUYHBIX XUIAKOcTeld. OOBsICHEHUE SIBICHWH WCIIApeHUsT M KOHJICHCAIIMM Ha OCHOBE
AQTOMHO-MOJIEKYJIIPHOT'O YUEHHUSI.

HaOmronenre n 0OBSICHEHHE TMPOIEecca KUIEHUS, B TOM YHCIIE 3aBUCHUMOCTH TEMIIEpaTyphl
KUIIEHUS OT J1aBJICHUS.

Onpenenenue (MU3MEpeHUE) OTHOCHUTEIBLHOW BiIaXXHOCTU Bo3nyxa. HalOmronmenuwe mponecca
[JIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED JIbJa.

CpaBHEHHE TIPOIIECCOB IUIABJIICHHUS KPUCTAJUIMYECKUX TEJI W pa3MsArdeHusl TIpH
HarpeBaHUU aMOP(HBIX TEl.

Omnpenenenve (M3MEpPEeHUE) YIEIBHOW TEIUIOTHI TuIaBjieHHs Jbaa. OObsiCHEHHWE SIBICHUHN
[JIABJICHUSI M KPUCTAJUTU3AIIMN Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUSHHS.

Permrenne 3a/1a4, CBSI3aHHBIX C BBIYHUCICHHUEM KOJIWYECTBA TEIUIO- ThI B IIpoIleccax
TeIJIoNepeIaduu MPH IJIABJICHUH U KPUCTAJUIN3aUH, HCHIAPEHUH U KOHJIEHCAIlUH.
AHaJIN3 CUTyalUi MPaKTUYECKOr0 IPUMEHEHUS SIBJICHUN TUIaBJICHUS U KpUCTAJIU3AI1H,
HaIIpUMep, IMOJTy9YeHHE CBEPXUYHUCTHIX MaTePHAJIOB, COJIeBas TPEJIKa U JIp.

AHanu3 paboThl U O0BbsICHEHUE TMPHUHIUIIA JEHCTBUS TEIJIOBOTO IBUTATEI.

Brraucienne KOJIMYecTBa TEIUIOTHI, BBIACISIONIETOCS MPU CTOPAHUN PA3INYHBIX BHIOB

torutuBa, U KI1J| neuraress.
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nmaBiaeHHUsA.  BiakxHOCTh
BO3/1yXa.

DHeprus TOIJIMBA.
Y nenpHas TemjIoTa
CropaHus.

[IpuHIUTIBI paboThI
TEIUIOBBIX  JIBUTATEJICH.
KII/T, TEILJIOBOTO
JTBUTATEIIS.

TernoBble IBUTATENH U
3alMTa  OKpY >KaAKoUIEen
Cpelibl.

3aKOH COXpaHEHUs1 |
MpeBpaICHUsI YHEPTUU B
MEXaHUYSCKHUX u
TEIJIOBBIX ITpOIleccax

OOcCyX/IeHHe SKOJIOIMYECKUX IIOCJIEACTBUN HCIOJIB30BAaHUS JIBUTAaTelIel BHYTPEHHErO
CrOpaHusi, TENJIOBBIX U THUApo3deKTpocTaHuui (MC — 3Kkos0orus, Xumusi)

Paszgea 7. Diekr

pUYecKHe U MATHUTHBIE siBJeHus (37 1)

JJIeKTpUYeCKHue
3apsabl.
3apsizkeHHbIE TeJia
U

B3anMMO/JelicTBHE

(7 1)

150.¢

Onexrpuszanus ten. /sa
pona AJIEKTPUYECKHUX
3apsizlOB.
BianMoencTBre
3apsDKEHHBIX TEl. 3aKOH
Kyiona.
DNEKTPUUECKOE TIOJIE.

[ TpunHIIAT
CyHepno3uiuu
DJIEKTPUYECKUX

TOJIEH. Hocurenn
DJIEKTPUYECKUX
3apsa0B.
DneMeHTapHbII
DIIEKTPUYECKUMN

3apsij.

Crtpoenue aToma.

HaOmntonenre 1 mpoBEJEHUE OIBITOB MO JJIEKTPU3ALMHU TEJl MPU CONPUKOCHOBEHUH U
WHIYKIECH.

HaOntonenne n oObsICHEHHE B3aUMOJICHCTBHS OJHOMMEHHO M PAa3sHOMMEHHO 3apsHKEHHBIX
TEl.

OOBbsicHeHHEe NpUHIMIA AeHCTBUSA 3JIeKTpockona. OObICHEHHUE SIBICHUN 3JIEKTpHU3aIUU
[IPU CONPUKOCHOBEHUHU TE€JI W MHAYKLUUEH C MCHOJb30BAHUEM 3HAHUN O HOCHUTEISX
DJIEKTPUYECKHUX 3apsJI0B B BEILIECTBE.

PacriosHaBaHue U 0ObsICHEHUE SIBIICHUHN 3JIEKTPU3allMUd B IO- BCEIHEBHOM KU3HHU.
HaOntonenne #  OOBSICHEHHME  ONBITOB,  WUIIOCTPUPYIOIIMX  3aKOH COXpaHEHUs
PIIEKTPUYECKOTO 3apsaa.

Haburo1eHrne onbITOB 10 MOJIECIMPOBAHUIO CUJIOBBIX JIMHUI AJIEKTPUYECKOTO IMOJIS.
VccnenoBanue OEUCTBUS AIEKTPUYECKOTO MOJISI HA MPOBOAHUKHU U AUIJIEKTPUKHU
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[IpoBoaHMKHM u

JIUDJICKTPUKU. 3aKOH
COXpaHEHMUS
DIJIEKTPUYECKOTO
3apsiia
IlocToOsAHHBIN DIIEKTPUUECKUI TOK. [HaOmro/ieHne pa3InuHbIX BHJAOB JCHCTBHS SJEKTPUUECKOTO TOKAa M OOHApy»XEHHE STUX
DJIEKTPUUYECKUM TOK  |YCJIIOBUS CYIIECTBOBAHUS [BUJOB JICHCTBUS B ITIOBCEIHEBHOM )KU3HU.
(20 v) DIICKTPUYECKOrO  ToKa. (COOpKa M HMCHBITAHUE DJICKTPUUYSCKOU IS MOCTOSTHHOTO TOKA.
HMcrounuku I3MepeHre cuiibl TOKa aMIIEPMETPOM.
[MOCTOSIHHOTO ToKa. [MI3MepeHre 3JIeKTPUUYECKOTO HampsHKeHUsT BOJbTMETpoM. lIpoBenenHue u oObsSCHEHHE
JlelicTBus ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOJHUKA
PJIEKTPUYECKOTO TOKa |0T €ro AJIWHBI, IUIOIIA]IU ITIOTIEPEYHOT0 CEYEHHUS U MaTepHaia.
(TerioBOE, XUMHU4YECcKoe, [MccienoBanue 3aBUCHUMOCTH — CHJIBI  TOKA, IIPOTEKAIOIIEro  4Yepe3 Ppe3UcTop, OT
MarHuTHOE). COIPOTUBIICHUS PE3UCTOPA U HAIIPSIKECHUS

JJICKTPUUECKUN TOK B
PKUIKOCTSIX U ra3ax.

JJIEKTpUYEeCKasi IICIlb.
Cuna TOKA.
DIIEKTPUIECKOE
HaIpsHDKEHUE.
ConpotusiieHue
[MPOBOJHUKA. Y JEIBHOE
CONIPOTUBIICHUE
BemiecTBa. 3akoH Oma
UIsT yyacTkKa  IeNu.
[TocnenoBarenbHOE

158 rapajuieIbHOe
COeMHEHNE
MMPOBOTHUKOB.

Pabota ©  MOIIHOCTH
PIIEKTPUYECKOTO  TOKA.
3akon JDxoyms—JIeHna.
DJIEKTPOIPOBOIKA u
oTpeduTenu

Ha pE3UCTOPE.

[IpoBepka npaBuiia CJIOKEHUS HAMPSDKEHUM MPHU MOCJIEA0BATEIBHOM COCIUHEHNUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia Ui CHJIBI TOKA IPU MAPAUIEIBHOM COCAUHEHUN PE3UCTOPOB.

AHa/IM3 CUTyalluid MOCJEIOBATEIbHOIO W MapajjleIbHOIO COECIMHEHUs IPOBOJHUKOB B
JIOMAIIHUX DJIEKTPUUYECKUX CETAX.

Pemienne 3amad ¢ HUCIoOJb30BaHHEM 3akoHa Oma u (opmysl pacué€ra 3JIEKTPUUECKOTO
COIPOTHUBIICHUS IPU IOCIEA0BATEIFHOM U IAPAIUIETIBHOM COCIMHEHUH IPOBOJIHUKOB.
Onpenenenue pabOThl JIEKTPUUECKOTO TOKA, MPOTEKAIOIIEroYepe3 Pe3ucTop.
OnpeneneHue MOIIHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMONHA PE3UCTOPE.
lcciienoBanue 3aBUCMMOCTH CUJIBI TOKA 4epe3 JIaMIIOYKY OT HAIIPS KEHUS Ha HEW.
Omnpenenenue KII/[ HarpeBaTens.

HccnenoBanue npeoOpa3oBaHUsl SHEPTUU MPU MOABEME I'Py3adJIEKTPOABUTATEIEM.
OOBbsiICHEeHHE YCTpONCTBA W TMPUHIMNA ACHCTBUS JIOMAIIHUX JJIEKTPOHArPEeBaTEIbHBIX
MprOOpPOB.

OOBbsiICHEeHHE TPUYUH KOPOTKOTO 3aMBIKaHUS W TPUHIMIIA JEHUCTBUS  IIJIABKHUX
npegoXpaHuTeNe.

Pemrenne 3amad ¢ ucnodb3oBaHWeM  3akoHa  JIxoyns—Jlenma. HabGmronenue

BO3HUKHOBCHMUS DJICKTPUICCKOI'O TOKA B ) KUJIKOCTHU
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PIIEKTPUYECKON YHEPTUU
B OBITY.
KopoTrkoe 3aMmbikaHUE

MaraurHblie
ABJICHUSA
(64)

IlocTOSTHHBEIE  MAarHHTHI.
BzaumoeiicTBue
MMOCTOSIHHBIX  MAarHHUTOB.
MarauTHoe mnojJie.
MaranTHoe 1moJjie 3eMJIH 1
ero 3HA4YCHHUEC IS KU3HU
Ha Semie. OrbIT
Opcrena. MaruutHoe
1oJIC AJIEKTPUUECKOTO
TOKA. [Ipumenenue
SJICKTPOMAarH1uTOB B
TEXHHKE.

JleiicTBue MarHUTHOI'O
MOJIsi HAa MPOBOJHHUK C
TOKOM.
DJEKTPOABUTATEIb
OCTOSTHHOI'O
lcrioap30BaHue
SJIEKTPOJBUTATEIICH B
TEXHUUYECKUX YCTPOMCTBaX
U HA TPAHCTIOPTE

TOKa.

HccienqoBanne MarHUTHOTO B3aMMOICHCTBHUS IIOCTOSHHBIX MATHHTOB.

3yyeHre MAarHUTHOTO TIOJS TIOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAWHCHUH U
pa3aeeHUH.

[IpoBeneHre OMBITOB MO BU3YAJIU3AIUU TI0JI MTOCTOSTHHBIX MATHUTOB.
N3yuyenue SIBJICHU S HaMarHAYHWBaHUS BEIIECTRA. HccnenoBanue
PJIEKTPUYECKOTO TOKAa Ha MAarHUTHYO CTPEJIKY.

[IpoBeneHrne ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTh CHJIbI B3aMMOJICHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI U Ha- MPABJICHUS TOKA B KaTYIIIKE.

AHanu3 CHUTyalldii TIPaKTUYECKOTO TPUMEHEHHUS JJICKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, MIPOMBIIIJIEHHOCTH, MEIUIIUHE).

M3ydyeHue AEWCTBUS MAarHMTHOIO MOJSI HA NPOBOAHHUK C TOKOM. M3ydeHune nercTBUS
JIEKTPOJABUTATEIS.

MN3mepenne KIIJ[ »iaekrpoaBurarenbHoil ycTaHOBKU. Pacno3HaBanwe #W — aHaIU3
Pa3IMYHbIX MPUMEHEHUHN 3JIEKTpOABUTraTeleil (TpaHCIopT, OBITOBBIE YCTPOUCTBA U JIp.)

NEUCTBUA

DJIeKTPOMATrHUTHAS
WHYKIUS
(49)

OnbITHI dapanes.
SIBIIEHHE ANEKTPOMArHUTHOU
vHtykumu. [ Ipasuio Jlenna.
DJIEeKTpOreHepaTop.
CriocoObI MOJTyYeHUS
PIIEKTPUYECKOMN DHEPTUH.
JJISKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX DHEPrUuu

ONEITHI 11O HUCCIICOOBAaHUIO SBJICHUA 3J'ICKTpOMElFHPITHOI>i HUHAYKOHWUHU: UCCIICIOBAHUC
M3MEHEHUN 3HAUCHUS U HarpaBJICHUA MHAYKIIHOHHOI'O TOKa

Pe3zepBHoe Bpems (3 1)
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9 kaacc (68 u)

Tena NMpU HEPaBHOMEPHOM
JIBHOKCHUM.

Y CKOpEeHHe.
PaBHOyCKOpEeHHOE
[PSIMOJIMHEWHOE
IBHKEHHE. CBobOogHoe
[ajcHue.

OnmnprTel ['anuies.
PaBHOMEpHOE NBUKEHUE
o okpyxHoctHu. [lepron
1 yacTOTa OOpaIeHus.
JIuHeliHass wu  yrjoBas
CKOPOCTH.
LleHTpOocTpEMUTEIIBHOE
YCKOpEeHHe

TemaTnueckuii 0Ji0k, | OCHOBHOe cofep:KaHHeE OcHoOBHBIE BU/BI 1€SITEIHLHOCTH YUAIIUXCsl (HA yPOBHE Y4eOHBIX el CcTBHIl)
TeMa
Paznen 8. Mexanuueckue siBjieHusi (40 u)

MexaHu4ecKoe MexaHn4yeckoe AHaJIM3 U 00CYXKJICHUE PA3IUYHBIX MIPUMEPOB MEXAHUUYECKOTO JIBUKCHUSI.

[IBHKEHU e TIBI>KEHUE. OOcyxeHue TpaHull MPUMEHUMOCTH MOJICNIH «MaTepHalibHas TOUKa.

U CIIOCO0BI ero MartepualnbHas TOYKa. Onucanve MEXaHWYEeCKOro JBMXKEHUSI pa3IMYHbIMU croco0amu (ypaBHEHHE, Talnula,

ONMUCAHUA Cucrema orcuérajrpaduk). AHAIN3 >KU3HCHHBIX CHTYaIlMHd, B KOTOPBIX MPOSBISCTCS OTHOCUTCIBHOCTH

(10 u) OTHOCUTEIBHOCTH MEXaHUYECKOTO JIBMKCHUS.
MEXaHUYECKOT0 Habnronenre MexaHWn4ecKOoro JBH)KEHUS Tella OTHOCUTENILHO Pa3sHbIX Tel OTCUETA.
JIBVDKECHUS. CpaBHeHHue TyTel U TPACKTOPUM JBUKEHHUSI OJHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HbIX
PaBHOMEpHOE Ten orcuéra. AHanmu3 Tekcra [amuness 00 OTHOCHUTEIBHOCTH JBHMXKCHHS, BBIMOJHEHHUE
[PSMOJIMHEHHOE 3aJaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).
JIBUYKEHUE. Onpenenenue cpeaHEM CKOPOCTH CKOJBXEHHST OpycKa WM JBHKCHHUS IIapuKa I10
HepaBHomepHoe HAKJIOHHOM MJIOCKOCTH.
MPSIMOJIMHENHOE AHan3 U 00CYXKJICHHUE CITIOCOOOB MPHUOIMKEHHOTO OMPEICIICHNUSI MTHOBEHHON CKOPOCTH.
nerkeHue. Cpennsiss  uOnpeneieHue CKOPOCTH PAaBHOMEPHOTO JABHMOKEHHs (IIapyka B SKUAKOCTH, MOJEIH
MIHOBEHHAast CKOPOCTBPRICKTPUUECKOTO aBTOMOOMIIS U T. 1.).

Onpenenenue mMyTH, MPONHIESHHOrO 3a JaHHBIA MPOMEXKYTOK BPEMEHHU, U CKOPOCTH TeJa 10
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBUKEHHUSI OT BPEMEHH.

OOcyXneHre BO3MOXHBIX MPUHIUMIIOB JEHCTBUS NPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(criuI0OMeTpOoB).

BrruncieHue nyTH U CKOPOCTH MIPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUU TeJa.
Onpenenenue NpolIEHHOTO MyTH U YCKOPEHUS JBMKEHUS Teja MO rpaduKy 3aBUCHUMOCTHU
CKOPOCTHU PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JBM>KEHHUSI T€Ja OT BPEMEHU.

Onpenenenue yCKOpEHHs Tejla IpU PAaBHOYCKOPEHHOM JIBM)KEHUH II0 HaKJIOHHOU
MJI0CKOCTU. M3MepeHre nepuojia v 4acTOThl OOpallleHus Tejla M0 OKPY>KHOCTH.
OrnpeneneHre CKOPOCTH PAaBHOMEPHOT'O JIBUKEHUS TEJIATIO OKPYKHOCTH.

Perrenue 3a1ay Ha oOInpejesieHHe KUHEMaTHYECKUX XapaKTEePHUCTUK MEXaHHUYECKOTro
TIBYDKEHUS PAa3JIMIHBIX BUJIOB.

Pacrio3HaBaHue U NpUOIMKEHHOE ONHMCAHUE PA3IMYHBIX BUIOB MEXaHUYECKOTO JBHKEHUS
B IIPUPOJIC U TEXHHUKE (Ha MpUMEpax CBOOOIHO MAaJAlOIINX TeJ, JBMXKEHHS >KUBOTHBIX,
HEOCCHBIX TEJ, TPAHCHOPTHBIX CPEJICTB U JP.)
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B3aumoaeiicTrBue Tel
(20 )

[lepBbiii 3akoH HproTOHA.
Bropoi1 3akoH HeroToHa.
Tperuit 3akon HeroToHa.
[TpyHIMII cCynepnio3uLuu
CHJI.

Cuna ynpyroctu. 3akoH

I'yka. Cuna TpeHus:
cujia TpeHUs
CKOJIb>KEHUS, cuia
TPEHUsSI TOKOs, Jpyrue
BU/IBI TPEHUSI.

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue CBOOOIHOTO
MaJIeHUsI. JBrxenue
m1aneT Bokpyr CosHIa.
[lepBas KOCMHUYEecKast
ckopocTb. HeBecoMocTh
151 Meperpy3Ku.
PaBHOBeCcHe
MaTepUaIbHOU
AOCOJIIOTHO
TEJIO.
TBEPAOTO

TOYKH.
TBEPIOE
PaBHOBecue
Tena c
3aKpEIIEHHOMN OCBIO
BpalIcHUS. MowmenT
cusibl. LleHTp TsxecTn

HaGnroneane n oOCy>XJI€HHE OIBITOB C JBMDKCHHEM Tejla MPH YMEHBIICHUU BIIMSHHS
NPYTUX TEJ, MPEMSATCTBYIOUIUX ABHKECHHUIO.

AHanmm3 TekcTa ["anuiest ¢ omMcaHueM MBICJICHHOT'O dKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO
3aKOH MHEPIIUHU; BBIMOJIHEHUE 3aJITaHUU 10 TEKCTY (CMBICIIOBOE UTCHHUE).
OO6cCyXJIeHue BO3MOYXHOCTH BBITIOJIHEHUSI 3aKOHA HMHEPIMH B Pa3IUYHBIX
oTCcuéra.

HaGnroneane u oOCyXXJI€HHME MEXaHWYECKUX SIBJICHUU, MPOUCXOJSAIINX B CHCTEME
orcuéra «Tenexka» npu €€ pPaBHOMEPHOM H YCKOPEHHOM JBUKEHHUU OTHOCHUTEIBHO
kabuHeTa QU3UKU.

JleficTBUSI C BEKTOpaMM CWJI: BBIIIOJIHEHUE 3aJaHUM MO CIO0XEHUIO W BBIYUTAHUIO
BEKTOPOB.

HabmoqeHre W/uim MpoOBEACHUE OIBITOB, JEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJia OT NPUJIOKEHHOW K HEMY CHJIbI U MAcCChl TeJa.

AnHanu3 U oObsICHEHHE SBJICHUN C MCMOJIb30BAaHMEM BTOpPOTro3akoHa HeroToHa.

Perienue 3aj1a4 ¢ MCIOJIb30BaHUEM BTOPOro 3akoHa HproTOHau mpaBuia CIIOXKEHUS CHUIL.
OmnpeneneHue >KECTKOCTHU NMPYKUHBI.

AHanu3 CUTyaluii, B KOTOPBIX HAOMI0JA0TCs YIpyrue aeopmaiuu, U ux 0ObsICHEHHUE C
HCIIOJIb30BaHMEM 3aKkoHa ['yka. Pemenue 3agay ¢ ucnosib3oBaHuem 3akoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbYKEHU S

OT CHJIBI HOPMAJILHOTO JaBieHusi. OOCyKI€HUE PE3yIbTaTOB UCCIICIOBAHUS.

Onpenenenue kodpduiiueHTa TpeHUsl CKOJIbKEeHUs. MI3MepeHne Cuibl TPeHUsI MOKOSI.
Pemrenne 3amad ¢ UConab30BaHUEM (QOPMYJIBI TSI CHIIBI TPEHUS CKOJIbKEHUSI.

AHanU3 IBYMKEHUS TEJI TOJIBKO IO JIEHCTBUEM CHIIBI TSPKECTH — CBOOOJHOTO ITaJICHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUSI CBOOOIHOTO MaJeHUS OT MACCHI TeJIa.

O11eHKa BEJIMYUHBI CHJTBI TSTOTEHUSI, JSHUCTBYIOMICH MEXIy ABYMs TeJlaMu (JJIs1 pa3HBIX
Macc).

AHanmu3 IBMKEHUS] HEOSCHBIX TEJ MO/ IEHCTBUEM CHUJIBI TATOTEHHUS (C UCIIOJIH30BAHUEM
TOTIOJTHUTEIIPHBIX HICTOYHUKOB UH(GOPMAIIUH).

CUCTCMaAX
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Pemnienne 3a1ad ¢ MCHOJIB30BaHMEM 3aKOHA BCEMHUPHOTO TATOTEHUS U (POPMYJIBI JIst
pacué€Tra CUJIbI TSKECTH.

AHanu3 OPUTHMHAJIBHOTO TEKCTa, OMNHUCHIBAIOIIETO IMPOSIBJICHUS 3aKOHA BCEMHPHOTO
TSITOTEHUSI; BBIMIOJIHEHUE 3aJaHUM 11O TEKCTY (CMBICIIOBOE UTECHHUE).

Habntonenue u o0cyk/1eHHE OIBITOB 110 U3MEHEHHUIO Beca Tellallpyu YCKOPEHHOM
IBUKCHUH.

AHanu3 yCcIIOBUH BO3HMKHOBEHHUSI HEBECOMOCTH U Iiepe- IPYy3KHU.

Pemenue 3aga4 Ha onpeeseHUe Beca Tejla B pa3iIMYHbIX yCIOBUSIX.

AHanu3 cuil, IEUCTBYIOIIMX Ha TENO, NOoKosieecs Ha onope. OnpeiesieHue HeHTpa
TS2KCCTH PA3JIMYHBIX TCJI

3aKoHbI
coxpanenust (10 u)

150518372119 Tena.
M3meHeHne nmiyJibca.
MMnynbe cuiibl. 3aKoH
COXPAHEHUsI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.
MexaHnuueckasi pabora

U MOIIHOCTh. PabGota
CUJI TSIKECTH,
YIIPYTOCTH, TPEHUSI.
CBsi3p  PHepruu U
paboTHI.
[loreHumnanbHas
PHEPTUs Tena,
[MOJIHSATOTO HaJ
MOBEPXHOCTHIO  3€MIJIM.
[loreHnumnanbHas
DHEPrus coKkaToun
MPY>KUHBI.
Kuneruueckass »Heprusi.
Teopema O KMHETHYECKOM
PHEPIrUU.

3aKoH COXpaHEeHMUs

MEXaHUYECKOU YHEPIrUuun

HaOmnronenue u 00Cy’KJAECHUE ONBITOB, JIEMOHCTPUPYIOLIUX Ieperady UMIyjbca IMpHU
B3aMMOJICHCTBUU TEJI, 3aKOH COXPaHEHUs HMMITyJbca MpH aOCOIIOTHO YIPYTrOM U
HEYIPYTOM B3aUMOJECHCTBUH TEII.

AHanu3 cCUTyalluil B OKpY>Karollled >XU3HU C HCIIOJIb30BaHHEM 3aKOHA COXpPaHEHMUS
MMITYJIbCa.

PacriosHaBaHue SIBJEHHUSI PEAKTUBHOIO JIBMKEHMS B mOpupojne U texHuke (MC —
Ouosorus).

[IpuMeneHne 3aKkoOHa COXpaHEHUs UMITyJIbCa JJIs pacyéTra pe3yabTaTOB B3aUMOICHUCTBUS
Tell (Ha MpuMepax HEYyInpyroro B3auMOAEHCTBUS, YIPYTrOro HEHTPaIbHOIO B3aUMOAEHCTBUS
JIBYX OJWHAKOBBIX T€JI, OJJHO U3 KOTOPHIX HEMOABUKHO).

Pemenue 3a1a4 ¢ MCIOJIB30BAHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.
Onpenenenue paboOTbHl CHJIBI  YNPYrocTHM MpH  MNOJIBEME TIpy3a C
HETOABMYKHOTO U MOJIBUKHOTO OJIOKOB.

3MepeHre MOIITHOCTH.

3mepenne noTeHIMaIbHOW SHEPTUH YIIPYTO 1e(OpPMUPOBAHHON NPy KUHBI.

I3MepeHre KWHEeTUYECKONW SHEPTUU TeJla M0 JJIMHE TOPMO3HOIO Iy TH.

OKCHEPUMEHTAJIbHOE CPaBHEHHME H3MEHEHHsSI IOTEHIMAJIBbHOM M KMHETHYECKON JHEPruil
TeJsa MPU JBUKECHUN MO HAKJIOHHON IJTIOCKOCTH.

OKcIepUMEHTAJIbHAasE NPOBEpKa 3aKOHA COXPAHEHUs] MEXAaHWYECKOM OJHEPruu Ipu
CBOOOIHOM ITaJ€HHUH.

[IpuMeneHne 3aKkoOHa COXPAaHEHUsI MEXaHUYECKOM SHEPIruU i pacuy€ra NMOTCHIUAIBHOU
1 KWHETUYECKOM dHEprui tesa. PeleHue 3ana4 ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
MEXaHUYECKOU SHEPTUU

HCIIOJIb30BAHHUEM
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Paznen 9. Mexanuueckue Kojie0anusi 1 BoJHbI (15 )

Mexanuueckue KonebarenbHoe HaoOnronenue konebaHuil 1oj AEHCTBUEM CHII TSKECTU U yIpPY- TOCTH U OOHaApy’>KEeHHE
KoJIeOaHus nBrkeHue.  OCHOBHBIE [MOJOOHBIX KOJICOAHHMH B OKPY KAIOIIEMMHUPE.
(7 g) XapaKTEPUCTUKHU AHaliM3 KOJICOaHWN T'py3a Ha HUTH W Ha TpykuHe. OnpenesieHue 4acToThl KojeOaHui
KOJICOaHUIA: IIEPUOJ, MATEMAaTHYECKOTO U MPYKUHHOTO MassTHUKOB.
JacToTa, amruintyna. [Habmronenue u oObsCHEHHUE SIBJICHUS pe3oHaHca. MccnenoBanue 3aBUCUMOCTH IEpuoJia
MartemaTuuecKuit U [KoJieOaHMUi MOJIBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
NPY>XKUHHBIH MasATHUKH. [I[poBepka HE3aBUCUMOCTH NEpHo/ia KojiebaHuil rpy3a, IMOJABEIIEHHOI0 K JIGHTE, OT
[IpeBpamenne »HEPruM [Macchel rpysa.
npu kosniebarenbHOM [Habmronenne u 0OCYXIEHHE ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTH I€pHOAA
TIBIDKCHHU. KoJIeOaHWN TIPY>KHHHOTO MAasITHHKAOT MAacChl TPy3a U KECTKOCTH MPY>KUHBL.
3aryxaronye [IprMeHeHnEe MaTeMaTHYECKOT0 M MPYKUHHOT'O MasiTHUKOB
KoJIeOaHUsI. B KaueCTBE MOJIeJIeH 11 ONMCAaHUsI KOJeOaHUH B OKpY KaroleMMUpE.
BriHyX1eHHbIE Pemienue 3amay, CBSI3aHHBIX C BBIYHMCIECHUEM WJIM OLIEHKOM 4acTOThI (Iepuoja)
kosiebanus.Pesonanc Kose0aHut
MexaHu4ecKHe CsoiicTBa OOHapy>keHHE U aHAJIU3 BOJTHOBBIX SIBJICHUH B OKPYKAIOIIEMMHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. HaOntoneHne pacnpocTpaHEHHs MPOJOJbHBIX M TONEPEYHBIX BOJH (HA MOJAENH) U
(8 u) Js1MHA BOJIHBI. 0OHapyKE€HHE aHAJIOTUYHBIX BUOB BOJH B MPUPOJE (3BYK, BOASHBIE BOJHBI).
MexaHH4eCKHE BOJTHBI BrruncieHrne 1JIMHBI BOJIHBI M1 CKOPOCTH PacIpOCTPaHEHUS 3BYKOBBIX BOJIH.
B TBEPJIOM TEJIE, DKCIEpUMEHTAIBHOE OIpeJIeIICHUE IPAHUL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
celicMuueckue BoiHbI.  |HaOmroneHue 3aBHCHMMOCTH BBICOTHI 3ByKa OT YacTOTHl (B TOM YMCJE C HMCIOJIb30BaHUEM
3ByK. ' pOMKOCTB 3ByKa |My3bIKaJIbHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. Habmtonenne u oObsICHEHUE ABJIEHUSI aKyCTHYECKOr0 Pe30HaHca.
OTpakeHHe 3ByKa. AHaJIN3 OPUTMHAIBHOTO TEKCTA, MOCBIIIEHHOIO UCIIOJIB30BAaHMIO 3BYKa (WJIM YJIbTpa3ByKa)
NudpazByk u B TEXHUKE (9XOJIOKaIlMs, YIbTPAa3ByK B MEIUIUHE U JIp.); BBIIOJIHEHHE 3aJaHUM MO TEKCTY
YJIBTPa3BYK (cMBICIIOBOE UTEHUE)
Paznen 10. DjieKTpOMAarHuTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI (8 1)
DJIeKTPOMAarHuTHOe [DJeKTpoMarHuTHoe nosue.lloctpoenue paccykaeHnid, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUUECKOTO U
noJjie DJIEKTPOMAarHUTHBIE MarHUTHOT'O MOJIEH.
BOJTHBI.
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IMoBTOPHTEILHO-0000 AT MOAYJIb (5 1)

CucremaTu3anus U
0000111eHNE
MPEIMETHOTO
COJICp>)KaHUSI U OIBITA
IIesITeIILHOCTH,
MPUOOPETEHHOTO  TIPH
N3y4YCHUH BCEro
Kypca pu3nKu

O060011IEHNE
COJICpyKaHUs KaKIOTO U3
OCHOBHBIX pas3eson

Kypca uzuku:
MEXaHUUYECKUE,
TEIUIOBbIE,
3J€KTPOMarHUTHBIE.
Hayunb1ii METON
[MO3HAHUS u ero
peanuzarus B
(pu3mueckux
HCCJIETOBAHUSIX.

Cesizp  Qu3MKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00s1acTH
rnepenavyu
WHpOpMaInu,
DHEpPreTHKE,

BeimonHenne  yuyeOHBIX — 3aJaHuii, TpeOYIOIUX  JEMOHCTPAIMA  KOMIICTEHTHOCTEH,
XapaKTEPU3YIOIIHUX €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

- TIPUMEHEHHUS MOJTYYCHHBIX 3HAHUW 11 HAYYHOTO OOBSICHEHHS (U3NUCCKHUX SIBIICHUN B
OKpYKarmiel MPUpPOJIe U MOBCCIHCBHOW JKU3HU, 4 TAKKE BBISIBIICHUS (DU3MYECKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;

-IIPUMEHEHUSI OCBOSHHBIX ASKCIEPHUMEHTAIBHBIX YMEHUM JJII UCCICAOBAHUS (PU3HUSCKHUX
SIBJICHUH, B TOM YHCJI€ AJIs1 MPOBEPKHU I'MIIOTE3 U BHISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THBIX 33724, B TOM YHCJIE IPEANOJIararolux UCII0JIb30BaHue (GHU3UISCKOU
MOJIEJI U1 OCHOBAHHBIX Ha COAEPKAaHUH Pa3JIMUHBIX Pa3/IeyioB Kypca (PU3MKH.
BeirionHeHre U 3amuTa IpyINNOBBIX WM HHAWBUAYAJIBHBIX MPOEKTOB, CBSI3aHHBIX C
cozepkaHueM Kypca Hpu3uKu

TPAHCIIOPTEC
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10 kaacc (68 u)

TemaTnueckuii 0J10k, | OCHOBHOe coepkaHue OcHoOBHBIE BH/IBI JIESITEILHOCTH y4alIUXcsi (HA YPOBHE YUeOHBIX jJeiicTBHiA)
TeMa
Pa3nen 11. CBeroBble siBiaeHus (26 1)
3aKoHBI Hcrounuku cBera. [HabGmromeHue onbITOB, AEMOHCTPUPYIONIUX SIBIICHUE MPSIMOJIMHEHHOTO pacCIpOCTPaHSHUS
pacnpocTpaHeHust JlydyeBasi Mozesib cBeTa. |cBeTa (BOBHMKHOBEHHE TE€HU U MOJYTEHHM), U UX HHTEPHpPETalus C HUCHOJIb30BAHUEM
CBeTa [IpsimonuHeitHOE [OHSITUS CBETOBOI'O JIyda.
(6 1) pacripoctpanenue cBeta. |[OOBSICHEHUE U MOASITUPOBAHUE COJTHEUYHOTO U JIYHHOTO 3aTMEHUIA.

Comaila wu
OTtpaxxenue
IInockoe
3akoH

S3aTMeHUs
JIyHBI.
CBCTA.
3epKajo.
OTpaKECHUS CBETA.
[Ipenomienue cBera.
3aKOH  MPEeIOMIICHUS
CBETA.
[TommHoe
OTpakeHUE
lcrions30Banue
BHYTPEHHETO  OTpPaKCHUs
B OIITUYCCKHUX CBETOBOJAX

BHYTpPEHHEE
CBETA.

VccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHUSI CBETOBOTO JIy4aoT yrJjia MaJcHHUS.
M3yuyeHue cBOMCTB HM300pa’keHUsI B IUIOCKOM 3epkasie. HabGnroneHue u oObsiCHEHUE
OTTBITOB 1O MOJTYYCHUIO N300pKCHUI B BOTHYTOM H BBIITYKJIOM 3epKajiax. Habmonenue u
00BSICHCHHE OITBITOB IO MPEJIOMJICHHUIO CBETAa Ha T'PaHMIE Pa3IUYHBIX CPEl, B TOM YHCIIC
ONBITOB C TIOJHBIM BHYTPEHHUM oOTpakeHueM. McciaemoBaHue 3aBUCHUMOCTH — yria
MPEJIOMJICHUS OT yrila MaJCeHUsI CBETOBOIO JIydya Ha TPAHUIIE «BO3IyX—CTEKIIO.
Pacro3HaBanue SIBJICHUM OTpPaKCHUS M TPEIOMJICHHS CBETa B ITIOBCEJIHEBHOW >KH3HH.
AHaJTN3 U OOBSICHEHHUE SIBJICHUSI ONITHYECKOTO MUpPaXKa.

Pemenue 3aau ¢ MCMOJIB30BAHUEM 3aKOHOB OTPAKEHUS M MPEJTOMIICHUS CBETA

JInH3bI M onmTHYecKHe
npuoopbI
(6)

JIuH3a, Xon Jyuell B
nmuH3e.  OnTuueckast
cUCTEMA.

Onrtuyeckue

MpUOOPHI:
¢oToanmapar,
MHUKPOCKOIT

1 Teneckon. [ma3 Kak
onTHYecKas cucrema.
bin3zopykocTh u

[TomydyeHne n300pa’keHU C MOMOIIBIO COOMparolIed U paccenBarolleil JIMH3.
Onpenenenue GOKYyCHOTO PACCTOSHUSL U ONTUYECKOW CHUJIbICOOMpAroIIei JIUH3HI.

AHaiu3 ycTpoiicTBa W NpPUHLMIIA JAEUCTBUS HEKOTOPBIX ONTHYECKHUX MPUOOPOB:
(doToanmapara, MUKpPOCKOIIa, TEJIECKOMIa

(MC — 6uonorusi, acTpPOHOMHS).

AHanm3 sIBJI€HUN OJIM30PYKOCTH U TAIIbHO30PKOCTH, TpUHIIMIA JieHcTBUS 0uKoB (MC —
OGuosorus)

JaJIbHO30PKOCTh
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Pa3ioxkeHne Pasnoxxenue Oenoro ceeraHaOmroieHue 1o pasiiokeHHro 6esioro cBera B crekrp. HaGmroneHue um oObsicHeHUE
Oesjoro cBera B B crekrp. ONBITHI |ONBITOB MO MOJYYEHHUIO OEJIOro CBETa MPHU CIOKEHUU CBETA PAa3HBIX LIBETOB.
CIEeKTP Herorona. Crnoxxenue [[IpoBeieHne M OOBSICHEHUE OIBITOB IO BOCHPUATHUIO LIBETA IPEAMETOB IPU HUX
(3u) CHEKTPAJIIGHBIX IIBETOB. [HAOJIIOICHUH Yepe3 [BETOBbIC (DMIBTPHI (IIBETHHIC OYKH)

Jlucnepcus ceeta

Paznen 12. KBanToBble siBjieHus (32 4)

Ucnyckanue OmnbiTel  Pesepdopna nOOcyxaenue nenn onsiToB Pesepdopia mo ucciaeqoBaHUIO aTOMOB, BBIIBHKEHUE THUIIOTE3
U MOIJIONIeHUe CBeTa [[UIAHETapHas MOJIEIRO BO3MOJKHBIX PpE€3yJIbTaTaX ONBITOB B 3aBUCUMOCTH OT IPEIIO0JIaraéMoro CTPOEHMs
aToMOM aToOMa. ATOMOB, (D OPMYJIMPOBAHUE BHIBOJIOB U3 PE3YIHTATOB ONBITOB.
(49) Mogens aroma  bopalO6cyxneHne NpoTUBOpEUYUi IJIaHETAPHON MOJIENIM aTtoMa

lcmyckanue Y1 OCHOBaHMH i1 rumnotessl bopa o cranmoHapHbIX OpOUTAX AJIEKTPOHOB.

[OTJIOIIEHUE ceetaHaOro1IeHre CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JTyUCHUS Pa3IMYHBIX BEIIECTB.

aTOMOM. KBaHTBLOOBsICHEHNE TUHEHYATHIX CIEKTPOB U3J1yUYCHUS

JInHeyaTeie CIIEKTPBI
Crtpoenune aToMHOro |[PagnoOaKkTUBHOCT. OOcyxeHue BO3MOXKHBIX TMIIOTE3 O MOJENSAX CTpoeHMs siapa. OmpenerneHue cocraBa
spa Anbda-, Oera- HsiJiep 10 3alaHHBIM MaCcCOBBIM U 3apsIOBBIM UHCJIAM U MO HOJ0XKEHHUIO B IEPHUOINYECKOMN
(6 u) raMMa-Hu3J1y4ECHUsI. cucreMme 3s1eMeHTOB (MC — xumust).

CtpoeHue aTOMHOTOAHAJIN3 U3MEHEHHUsI COCTaBa si/ipa M €ro MOJIOKEHUs B MEPUOJUYECKON CHCTEME IpHU

siapa. HykimoHHass Mopenb,
aTOMHOTO siapa. M3oromnsl.
PagnoakTuBHBIC
[IpEeBpALLICHUS.
noJiypacriajia.
JleicTBus
paJInOaKTUBHBIX
N3JTyYCHUU Ha YKUBBIC
OpTraHUu3MBbI

Ilepron

a-paguoakTuBHOCTH (MC — Xumus).

VccnenoBaHre TPEKOB a-4acTHUIl MO TOTOBBIM (pororpadusim. OGHapyKeHHE U H3MEpEeHHE
paguanoHHOTro (hOHA C MTOMOINIBIO JO3UMETPA, OIIEHKA €r0 MHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX U3MEHEHUH, MPOUCXOISIINX MO JIEHCTBUEM PaTUOAKTHBHBIX
m3nydennit (MC — Owuonorust). crionb3oBaHue pagdOaKTUBHBIX U3JIYUYCHUU B MEIUITMHE
(MC — 6uonorus)

SAnepHble peakuuu

(7w

Pemenue 3a1a4 ¢ MCIIOJIb30BaHUEM 3aKOHOB COXPaHEHMS MAaCCOBBIX U 3apsiIOBBIX UHUCEN
Ha OIpeNeNieHue pPe3yJbTaTOB SAEPHBIX  pEaKlMil; aHaliu3 BO3MOXHOCTU  WJIU
HEBO3MOKHOCTH SIIEPHON PEaKIUU.

OueHka PHEPruu CBSI3M fAJIep C UCIOIb30BaHHEM (POpMyJibl DUHIITEHHA.

OO0cy>x/1eHre MepCcleKTUB UCTIOb30BaHUs YIIPaBIIsIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OOcyXIeHue TMpPEeuMYIIEeCTB M OKOJOTMYECKUX IIpOoOJIeM, CBSI3aHHBIX C SIACPHOM

SnepHble peaKLuu.
3aKOHBI COXpaHEHUS
3apsiIOBOrO u
MacCOBOT'O YHCel.
DHeprus CBSI3U
aTOMHBIX sizep. CBs3b

MacCbl U DHEPIHUM.

pHepreTukor (MC — 3koJsorust)
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Peakiiun cuHTE3a U

ITeJIeHus siJIep.

lcTouHuku SHEpPruu

ComHitau 3BE31.

SInepHast sHEpreTUKa

IMoBTOPHUTEILHO-0000 a0 IMIT MOAYJIb (10 1)

CucremMaTH3aIus nOO0oO0IIeHe coaepkaHus BeimonHenne y4deOHBIX  3adaHuWii, TpeOYIOIIUX JIEMOHCTpPAllMd  KOMIIETEHTHOCTEH,
0000I11IEHNE KaXJIOTO W3 OCHOBHBIX XapaKTePHU3YIOIINX €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:
MPEeAMETHOTO pasaenoB Kypca (PU3UKHU]- NMPUMEHEHHUS MOJYYCHHBIX 3HAHWUHM 11 Hay4YHOrOo OOBACHEHMS (PU3UUYECKUX SIBICHUN B
COJIep>KaHUs MEXaHUYSCKHUE, TCIUIOBBIS| OKPYIKAIOMICH MPUPOJAE U MOBCEIHEBHOW KU3HU, a TAK)KEC BBISIBIICHUS (PU3UUYCCKUX OCHOB
U OIBITA [3JICKTPOMArHUTHBIE, psiia COBPEMEHHBIX TEXHOJIOTHI;
nesATeILHOCTH, KBaHTOBBIC SIBJICHHUSI. - IPUMEHEHUS] OCBOEHHBIX SKCIIEPUMEHTAIBHBIX YMEHUH JIs UCCIIeIOBaHUS (PU3MUYECKUX
nproOpeTéHHoro npu |HaydHbrit METO]| IBJICHUM, B TOM YHCJIE JJIsI IIPOBEPKHU TUIIOTE3 U BBISBIICHUS 3aKOHOMEPHOCTEH.
U3y4YEeHUU BCETO [[I0O3HAHUS " erdPemtenue pacu€THbIX 3a7ay, B TOM YHCJIE MOPEAINOJATaloNUuX HCIOJIH30BAHUE
Kypca pusuku peanuzanus E(U3UYECKON MOJIEIM M OCHOBAaHHBIX Ha COJACPKAHUU PA3IMYHBIX pa3lesioB Kypca

buzmueckux (11)76351978

HCCICIOBAHUIX. BeimostHeHrEe U 3alyTa TPYNIIOBBIX WU WHAWBHUIYAJBHBIX MPOEKTOB, CBSI3aHHBIX C

CBs13b (1076350971 ¥ coJepKaHrueM Kypca (prU3nKu

COBPEMEHHBIX TEXHOJIOTUM

B obiactu  mepemaydd

UH(popMaIuH,

SHEPTETUKE, TPAHCIIOPTE

[Ipu paspabotke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUM JOJKHBI OBITH YYTEHBI BO3MOKHOCTH MCIIOJIb30BaHUS JIEKTPOHHBIX
(un¢poBbIX) 00pa3oBaTEIbHBIX PECYPCOB, SBISIOMMUXCA Y4€OHO-METOJAWYECKMMU MaTepualaMu (MYyJIbTUMEIUNHBIE MPOrpaMMBbl, 3JIEKTPOHHBIE
YU4eOHUKH M 3aJaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BHUPTyaJbHbIE J1a0OpaTOPUHU, WIPOBbIE MPOrpaMMbl, KOJUIEKIUHU LU(GPOBBIX 00pa30oBaTEIbHBIX
pecypcoB), HCHONb3yeMbIMU i 0oOyueHHss M BocnuTaHusi oOywaromuxcs ¢ HOJIA, mpeacTaBieHHBIMH B 3JEKTPOHHOM (LM(POBOM) BHIE H
peanu3yromuMu aunakTuyeckue Bo3moxkHoctn MKT,conepaxaHnrie KOTOPhIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUH.
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IMoaxoapl K OLIEHMBAHMIO MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHH s

[Ipu oneHuBaHWM TUIAHUPYEMBIX pPE3YJIbTaTOB OOy4YeHHS (Hu3MKe 00 yJaroumxcs ¢
HOJZIA HEoO0X0IuMO YYHTHIBaTh TaKHe WHAMBHIYyalbHbIE OCOOCHHOCTHM HMX Ppa3BUTHS, KaK:
YPOBEHb Pa3BUTH MOTOPUKH PYK, YPOBEHb BIIQJICHUSI YCTHOM 3KCIIPECCUBHOM PEUBIO, YPOBEHb
pa3BuUTHs PabOTOCIIOCOOHOCTH Ha YpPOKe (MCTOIIAEMOCTh LEHTPAILHOW HEPBHOW CHUCTEMBI).
Hcxonst U3 3TOr0, YUUTEINb MCIONB3YeT JJIsl 00YYalONIMXCsl HHIUBHIyabHbIE (DOPMBI KOHTPOJIS
pe3ynabTaroB oOyueHus Qusuke. Ilpm CHIDKEHHOH pPabOTOCIIOCOOHOCTH, BBIPAKEHHBIX
HaApYIIEHUSIX MOTOPHKH PYK BO3MOXKHO YBEIIMYCHUE BpPEMsI Ui BBIOJHEHHUS KOHTPOJIBHBIX H
CaMOCTOSITENIbHBIX PaboT. KOHTpOJBbHBIE, CAMOCTOSTENbHBIE W MPAKTHYECKHE PabOTHI IpH
HEOOXOJUMOCTH MOTYT TPEJIaraThCsl C MCIOJIb30BAHUEM DIICKTPOHHBIX CUCTEM TECTHPOBAHUS,
MHOTO MPOrPaMMHOTO O0ecIieueH s, 00eCIIeUNBAIONIETO EPCOHUPUIIMPOBAHHBINA YUET YIEOHBIX
JTOCTIDKEHUH oOydaronuxcsi. Tekymuil KOHTpOoib B (OpME YCTHOTO ONpoca IMpH HHU3KOM
Ka4yecTBE YCTHOM SKCIPECCUBHOW peyd O0y4aromMXCsi HEOOXOIMMO 3aMEHSTh MHChMEHHBIMH
dhopmamu.

CrnenuajbHble YCJIOBHUS Peaju3aluul JUCIHIIIHHbI
1. Heobxomumo mpeaycMOTpeTh HAIMYME MEPCOHAIBHBIX KOMIBIOTEPOB, TEXHMUECKHMX
npucrnocoOaeHnid (CrenuaibHas KilaBHaTypa, pa3jMYyHOI0 BHJA KOHTAKTOPBI, 3aMCHSIFOIINE
MBIIIIb, JUKOUCTHKY, TPEKOOJIbI, CEHCOPHBIC IJIAHIIICTHI).

2. JlomkHbl  OBITH  CO3JaHBl  YCJIOBHMS 118  (PyHKIMOHMPOBAHHS  COBPEMEHHOI
MH(POPMAIIMOHHO-00pa30BaTENbHON  cpefpl M0  (U3MKe, BKIIOYAIOIIEH  AJIEKTPOHHBIC
WH(POPMAIIMOHHBIE PECYPCHI, JIIEKTPOHHBIE 00pa30BaTEIbHbBIC PECYPCHI, COBOKYITHOCTh

MH()OPMAITMOHHBIX TEXHOJIOTHH, TEJICKOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, COOTBETCTBYIOIIMX TEXHUYECKHUX CPEACTB M TEXHOJIOTHH (B TOM duCie (Qieri-
TpeHaxkepoB, MHCTpyMEeHTOB Wiki, mudpoBBIX BHACO MaTEpUANIOB U JIp.), 0OECICUMBAIOIINX
JNOCTHXKEHHEe KaxabiM oOyvarommmces ¢ HOJIA wMakcumanbHO BO3MOXKHBIX JJIsE  HETO
pe3yabTaTOB OOYUEHHS.
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