AJJAIITUPOBAHHASA PABOYAS ITPOT'PAMMA 110 ®PU3UKE
IHHOACHUTEJIBHASA 3AIITMCKA

VYueOnpiii  mpeamer  «®Pusukay  ABISETCS  CUCTEMOOOpasyrlolMM  AJis
€CTECTBEHHOHAYYHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKUE 3aKOHBI MUPO3/IaHUs SABIISIOTCA
OCHOBOW COJiepKaHUsI KypCOB XHMHH, OHOJIOTHH, Teorpaduu U acTpoHoMuu. Dusuka
BOOPYXAaeT OOYYalOLIMXCS HAyYHbIM METOJOM IIO3HAHHS, MO3BOJISIOIIUM IOJy4aTh
00BEKTUBHBIC 3HAHUS 00 OKPYKAIOIEM MUPE.

[Ipenmer MakcUManbHO HAmpaBjieH Ha (GOPMUPOBAHHE MHTEpECa K MPUPOTHOMY U
COLIMAJIbHOMY MUY, COBEPIICHCTBOBAHUE MO3HABATEILHON EATEIHHOCTH O0yUYaIOIUXCS
c 3IIP 3a cuer OBIAACHUS MBICIUTEIbHBIMU OIEPALUSIMU CPABHEHMs, OO0OOIIEHUS,
pa3BUTHE CHOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHUE, (POPMHPOBAHUE BO3MOXKHOCTEH
COBMECTHOMH J1€ATEIbHOCTH.

N3yyenne ¢usnku cnocoOCTBYeT pa3BuTUIO y oOywarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs,  (QYHKIMOHAJIBHOM  TPaMOTHOCTH,  YMEHUS
BOCIPUHUMATh W KPUTHUYECKH AaHAJIW3UPOBaTh HHGPOPMALUIO, MPEICTAaBICHHYIO B
pa3nuuHbIX Qopmax. 3HAUMMOCTh IpeaMeTa Uid Pa3BUTHS KM3HEHHOW KOMIIETEHIUU
0Oy4JaronIuxcst 3aKJIF04aeTCsl B yCBOEHUU OCHOBBI (PU3NYECKUX 3HAHUI, HEOOXOIUMBIX ISt
MOBCEHEBHOM KU3HH; HABBIKOB 3[JOPOBOTO U O€30MACHOTO JJI YEJIOBEKA U OKPY Karolen
€ro cpenbl 00pa3a KU3HH; POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpaxkaer conepxkaHue oO0ydeHusi npeaMery «Du3nMka» C y4eToM
0CcoOBbIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcsa c¢ 3IIP. OBnaneHue naHHBIM
y4€OHBIM MTPEAMETOM MPEACTABISIET ONPEACICHHYIO TPYAHOCTh JuIsl oOy4darommxcs ¢ 3I11P.
OTO CBSA3aHO C OCOOCHHOCTSIMHU MBICIUTENBHON AESITENbHOCTH, MNEPUOAUYECKUMU
KoJIe0aHUSIMU BHUMAaHMs, MajbiM O0OBEMOM NaMSTH, HEJOCTaTOYHOCTHIO OOIIEro 3amaca
3HAHWM, TNOHW)XECHHBIM II03HABAaTEIbHBIM HHTEPECOM W HHU3KUM YPOBHEM pPEYEBOIO
pa3BUTHSL.

Jlist mpeoponeHuss TPYAHOCTEH B U3Y4YeHHMHM YyuyeOHoro mpenMera «Du3nkay
HeoOxoaMMa amanTtanus o0beMa M XapakTepa y4eOHOro marepuaia K MO3HaBaTeIbHBIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu OO0YyYarolUXCs, YYeT HUX OCOOCHHOCTEH pa3BUTHUSL:
HCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIPEIAMETHBIX W  MEXKIPEAMETHBIX  CBS3EH,
MOCTENIEHHOE YCIOKHEHUE U3YYaeMOro MaTepHala.

JlanHass TporpamMma KOHKPETH3UPYET COJAEpX aHUE TNPEIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHUAMH O0Opa30BATEIbHOIO CTaHAApPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh HM3YyUYEHHsI pa3lesioB (U3UKH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM  y4eOHOro  TMpolecca, BO3PACTHBIX U
MICUXOJIOTHUECKUX 0coOeHHOocTeH, oOydaromuxcst ¢ 3I1P Ha ypoBHE OCHOBHOrO OOIIETo
oOpa3oBaHMsl, ONpeeIsieT MUHUMAaJIbHBIH HAOOp OIBITOB, JEMOHCTpPAIMi, MPOBOJUMBIX
YUHUTENIEM B KJIacce, 1ab0paTOPHBIX PaboT, BHIMOTHAEMBIX 00YYaIOIIUMHUCS.

MeTtoauueckoir OCHOBOM H3y4deHHs Kypca « PU3MKa» Ha YpOBHE OCHOBHOT'O OOILErO
oOpa3oBaHMsl  SBJISETCS  CHUCTEMHO-ACATEIbHOCTHBIM  MOAXON,  OOecreunBaroIuit
JOCTUKEHHE JIMYHOCTHBIX, METallpeIMETHbIX U NPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB MOCPEACTBOM OpraHU3allMM AaKTUBHOM TO3HABATENbHOW JESATEIBHOCTU
oOy4Jaroniuxcsi, YT0 OUY€Hb BaKHO Mpu oOydenuu aetei ¢ 3P, mis KOTopbIX XapakTepHO
CHUKEHUE MO3HABATEIbHON aKTUBHOCTH.



OO0mue uenu n3ydeHust yueOHoro npeamera «dusuka» mpencraBieHbl B pabouei
porpaMMe OCHOBHOTO 00111ero 00pa3oBaHMUsL.

OcHOBHOHM 1enbl0 OOydeHHs JeTell C 3aJep’KKOM ICUXMYECKOTO pPAa3BUTHUS Ha
JAHHOM TIpeAMETE SIBJISIETCS: IOBBILIEHME COLMAJIbHOW aJanTaluu JAeTed uepe3
npUMeHeHre (U3NYECKUX 3HAHUM Ha IPAKTHKE.

Hnsa oOyuatomuxcst ¢ 3[IP, Tak ’xe, kak ¥ A7 HOPMATHBHO Pa3BUBAIOLIMXCS
CBEPCTHUKOB, OCBAMBAIOIIMX OCHOBHYIO O00pa30BaTENbHYIO MPOrpamMMy, JOMHHHUPYIOLIEE
3HaYeHHUe MPUOOPETAIOT TAaKUE ENH, KaK:

- OCBOEHHE 3HAHUU O METO/IAaX HAYYHOIrO MO3HAHUS NPUPOABI U POPMUPOBAHUE
Ha 3TOI OCHOBE MPEACTABICHUIN 0 (U3NYECKON KapTUHE MUPA;

- OBJIAJICHUE YMEHUSIMU MPOBOAUTH HAOIIOACHUS NPUPOJHBIX SIBJICHUI,
ONUChIBaTh U 0000WIaTh  pe3ynapTaThl  HAOMIOAEHHWM, HCIOJIb30BaTh  IMPOCTHIE
U3MEpUTENIbHbIE MPUOOPHl Ui U3Y4YeHHS (U3NYSCKUX SBICHUN; MPEICTaBIATH
pe3ynbTaThl HAOIIOACHUN WM U3MEPEHHUI ¢ TOMOUIBIO0 Ta0JIULl, rpa)uKOB U BBISBIATH HA
TOM OCHOBE SMIHMPUYECKUE 3aBUCUMOCTH; MPUMEHSATHh IIOJIYYEHHbIE 3HAHUS IS
OOBACHEHHsI Pa3HOOOPA3HBIX MPUPOJHBIX SIBJIEHUN W IPOIECCOB, MPUHIIMIIOB JEUCTBUS
BXHEHIINX TEXHUYECKUX YCTPOUCTB, IS pelieHUs] PU3NIECKUX 3a/1a4;

- pa3BUTHE I103HABATEIIbHBIX HMHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM, CAMOCTOATENBPHOCTH B NPUOOPETEHHHM HOBBIX 3HAHUM, NpU pEHICHUU
¢u3nueckux  3a4ad M BBIIOJHEHUM  SKCHEPHUMEHTANbHBIX  HCCIIEIOBaHUM ¢
HCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTH;

- BOCIHTAHUE YOEKIECHHOCTH B BO3MOXXHOCTH MO3HAHMS 3aKOHOB IPUPOJIBI, B
HEOOXOJAMMOCTH PA3yMHOTO HCIOJb30BaHUA JOCTHKEHUH HAYKHM M TEXHOJOTHUH s
JaNbHEHMIIEr0o pa3BUTUS YEIOBEUECKOr0 OOIIECTBA, YBAXEHUS K TBOpPLUAM HAyKd U
TEXHUKH; OTHOIICHHUS K (PU3HKE KAK K AJIEMEHTY 00IeYeI0BEYECKOU KYIbTYPHI;

— MCIOJIb30BaHUE MOYYCHHBIX 3HAHUW M YMEHUUN TSl PEIICHUS TMPaKTHUECKUX
3aJ1a4 MOBCEJHEBHOM JKU3HU, 0OecredeHus] 0€30MacHOCTH CBOEH KHU3HU, PallMOHAIBHOTO
MPUPOIONIOIB30BAHUS M OXPaHbl OKPY KAIOLIEH cpepl.

JlocTukeHne 3TUX Lenel 00ecreynBaeTCsl pelIeHUeM CIeAYIOIINX 3a1a4:

- 3HakoMcTBO oOyuaromuxcst ¢ 3[1P ¢ Meromamu uccnenoBaHust 0OBEKTOB U
SABJIEHUN IPUPOJBIL;

— NpUOOpEeTEeHNE 3HAHUNW O MEXAHWYECKHX, TEIUIOBBIX, JICKTPOMArHUTHBIX H
KBAHTOBBIX SIBJICHUSX, (PU3MUECKUX BEJIMYMHAX, XapaKTEPU3YIOLIUX 3T SIBJICHMUS,

- (¢opMupoBaHne yYMEHUN HaAOMOJaTh NPUPOAHBIC SBICHUS W BBINOIHSITH
OTIBITHI, TAOOpATOpHBIE PAOOTHI U SKCIIEPUMEHTAIILHBIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSIEMbIX B IPAKTHUECKOHN KU3HH;

- OBJIaJICHHEC TAKUMHU TOHSTHUSAMH, KaK MPHUPOJHOE SBICHUE, SMIHUPUICCKH
YCTaHOBJIICHHBIA (hakT, mpoOjeMa, TUIOTe3a, TEOPETUYECKUM BBIBOJ, pE3yabTaT
JKCIIEPUMEHTAIIBHON IIPOBEPKHU;

- NOHMMaHWE OTIMYMN HAyYHBIX IAHHBIX OT HEMPOBEPEHHOW HHQOpMAaIHH,
LEHHOCTU HAayKH Ui YJOBJIETBOPEHHS OBITOBBIX, NMPOU3BOJICTBEHHBIX M KYJIbTYPHBIX
MOTPEOHOCTEH YeTOBeKa.

OcHoBoi1 oOyuenusi oOyuatromuxcsi ¢ 3P Ha mpenMerax ecCTECTBEHHOHAYYHOTO
[IUKJIA SIBJIIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIMTEIbHBIX ONepanuil (aHalIn3, CUHTE3,
CpaBHEHHE, OO0O0OIIEHHE) Ha OCHOBE BBIMOJHEHUS PA3BUBAIOIIUX  YIPAKHEHUH,



(opMHpOBaHHE TPUEMOB YMCTBEHHON paOOTHI: aHAIN3 UCXOAHBIX JaHHBIX, [NIAHUPOBAHUE
MaTepuana, OCYIIECTBJICHUE IIO3TAIHOIO M HWTOTOBOIO CAaMOKOHTPOJS, a TaKxkKe
OCYILECTBIISETCS TUKBUAALMS IPOOETIOB B 3HAHUSAX, 3aKPEIUIEHNE U3YYEHHOTO MaTepuaa,
0TpabOTKa aJrOpUTMOB, I[OBTOPEHUE IPOWJIEHHOro. boiplioe 3HAaYeHHE NPUIACTCS
YMEHHIO paccka3aTb O BBIIOJHEHHOW paboTe C TMpaBWIBHBIM  YIOTpEOICHUEM
COOTBETCTBYIOIIEH TEPMHUHOJIOTMM U COOJIIOJICHUEM JIOTUYECKHUX CBS3€H B HM3JaracéMoM
marepuane. Jis obyqaroruxcs 3[1P Ha ypoBHE OCHOBHOTO OO0IETO OOpa3oBaHUS IIO-
MPEXKHEMY SIBIIAIOTCS XApaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHb Pa3BUTHUS OTAEIBHBIX
MICUXUYECKUX MPOLECCOB (BOCHPHUATHS, BHUMAHUS, MAMSITH, MBIIUICHUSA), CHH>KCHHBIN
YPOBEHb MHTEUIEKTYaJIbHOTO PAa3BUTHS, HU3KUI YPOBEHb BBIIIOJIHEHHS YUEOHBIX 3aJaHUi,
HU3Kass ycrnemHocTs o0yuyeHus. Ilostromy mnpu wu3ydeHun ¢us3uku  Tpebyercs
LIEJICHAIIPABJIIEHHOE MHTEIUIEKTYyajabHOE pa3BuTue oOyvaromuxcs ¢ 3I[1IP, oTBeuaromee ux
OCOOEHHOCTSIM U BO3MOXHOCTSIM. Y4eT ocoOeHHocTel, oOydarommxcs ¢ 3IIP tpedyer,
4YTOOBI MPU U3YYEHUU HOBOTO MaTepuaja o0sA3aTeIbHO MPOMCXOAUIO0 MHOTOKPAaTHOE €ro
IIOBTOPEHHE; PACHIMPEHHOE PACcCMOTPEHHME TEM M BOIIPOCOB, PACKPBIBAIOIIUX CBS3b
(GU3UKY C KU3HBIO; aKTyaIU3alysl IEPBUYHOIO KUZHEHHOTO OMbITAa 00YYaIOLIUXCA.

VYcBoeHHne mporpaMMHOTO Matepuaia 1o (U3MKe BbI3bIBAET OOJIBIINE 3aTPyIHEHUS
y oOyuaromuxcst ¢ 3IIP, moaToMy Teopus m3yyaercss Oe3 BBIBOJOB CIOKHBIX (HOPMYJI.
3agauun, TpeOyrole MPUMEHEHUS CI0KHBIX MAaTEMAaTUYECKUX BBIYMCICHUNA U POopMyll, B
OCOOEHHOCTH TaKUX TeM, Kak «MexaHM4YecKoe [BIXKEHHE», «ApXHMEIOBa CHUIIa»,
«MexaHuueckasi SHEPrusD», «INEKTPUUECKUE SBICHUN», «IJIEKTPOMArHUTHBIE SBICHHS,
pelaroTcs B KJIACCE ¢ MOMOILBIO YUUTEIS.

Ocoboe BHMMaHHME TpPU H3YYEHUU Kypca (HU3UKH YAENAeTCs IOCTAaHOBKE U
OpraHM3aliMi SKCIEPUMEHTa, a TaKXKe IPOBEJICHUIO (IIPEUMYIIECTBEHHO Ha KaKJIOM
YpOK€) KpaTKOBPEMEHHBIX JIEMOHCTpaluil (BO3MOXKHO C HCHOJIb30BAaHUEM 3IIEKTPOHHOMN
neMoHcTpauuu). HekoTopele Tembl 00s3aTENBbHO  JOJDKHBI  BKJIIOYaTh — OMOPHbBIE
nabopatopHble pabOThl, KOTOpbIE Pa3BUBAIOT YMEHHE IIOJb30BAaTHCS MPOCTEHIIUMU
npuOopaMu, aHaJIU3UPOBAThH MOJTYUYEHHbIE TaHHBIE. B CBsI3U ¢ 0COOEHHOCTSIMU MOBEACHMUS
U JearenbHoCcTH, oOydarommxcs ¢ 3[IP  (pacTopMOKEHHOCTh, HEOPTaHU30BAHHOCTD)
MPEAYCMOTPEH CTPOXKANIINIA KOHTPOJIb 32 COOJIOJIEHUEM MPaBUJ TEXHUKU 0€30MacHOCTH
IIPU NPOBEICHUHU 1a00PATOPHBIX U MPAKTUUECKUX padOoT.

bonpmioe BHMMaHue npu uzydeHun Qusnku nogpoctkamu ¢ 3IIP oOpamiaercs Ha
OBJIAJICHNE HWMH MPAKTUYECKUMH YMEHHMSIMU M HaBblkamu. lIpemycmarpuBaercs
yMEHbUIEHUE 00beMa TEOPETUUECKUX CBEACHUI, BKIIOUEHHUE OTACIIbHBIX TEM WM LIEJIbIX
pa3lieoB B Marepuasbl sl O0030pHOT0, O3HAKOMUTENBHOTO WK (PaKyJIbTaTUBHOTO
nzydyenus. llpennaraercss ymeHblieHue o0beMa MaTEMAaTUYECKHUX BBIUMCIECHUN 3a CUET
YBEIMYECHUS KAYECTBEHHOI'O OMMCAHUS SIBJIEHUI U ITPOLIECCOB

JlocTaTo4HOE KOJMYECTBO BPEMEHU OTBOJUTCS HAa PACCMOTPEHHE TEM U BOIIPOCOB,
PacKpbIBAIOIINX CBsI3b (DU3UKHU C KU3HBIO, C TEMH SIBICHUSIMH, HAOIIOJECHUSIMHU, KOTOPbIE
XOpOILIO U3BECTHBI YUEHHUKAM U3 UX )KHU3HEHHOTO OIIBITA.

MakcumanbHO HMCHOJB3YIOTCS MEKIPEAMETHBIE CBA3M C TAKUMH AUCLUIUIMHAMM,
Kak reorpadus, xumus, Ouosorus, T.K. oOydaromuecs ¢ 3[IP ocobenHo HYyXaroTcs B
MPENOJHECEHUH OJIHOTO M TOTO K€ y4eOHOro maTepuajia B pa3IMYHBIX acleKTax, B €ro
BAPbUPOBAHUMU, B HEOJHOKPATHOM MOBTOPEHUU U 3AKPEIJICHUHU MOJTYYEHHBIX 3HAHUU U
MpakTUYeckux yMeHui. [1o3Bosisisi paccmaTpuBaTh OAWH U TOT K€ YUEOHBI MaTepual c



pPa3HbIX TOYEK 3pPEHUs, MEXKIPEAMETHBIE CBSI3M CIOCOOCTBYIOT €ro Jy4lIemy
OCMBICTIEHUIO, 00Jie€ MPOYHOMY 3aKPEIUICHUIO TOJYYEHHBIX 3HAHUW M MPaKTUYECKHUX
YMEHUM.

Bunbl  nearenbHocTM  oOywaromuxcsi ¢ 3[IP, 00ycnoBieHHBIE OCOOBIMU
00pa3oBaTEIbHBIMUA TOTPEOHOCTSIMU U O0ECHEUYMBAIONINE OCMBICIICHHOE OCBOCHHE
coJiepKaHUM 00pa30BaHus 1Mo peaMeTy « Du3ukar»

TemaTudeckas ¥ TEPMHUHOJOTHYECKAs JIEKCHKA MO Kypcy (DM3UKH COOTBETCTBYET
OOII OOO.

Copepxanne BUAOB jestenbHocTH oOyuwatonmuxcsa ¢ 3[IP Ha ypokax Qusuku
ompenensieTcss WX O0CoObIMH OOpa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [lomMEMO THPOKO
ucronbzyeMblx B OOIl OOO o06mmux ais BceX OOydYarolIuXxcs BHJIOB JICSITEIBHOCTH
CJIelyeT YCWIHTh BUJbI ACSATENBHOCTH, CHEUUPUUHBIC JJII JAHHOW KaTeropuu IETew,
00ecIreynBaoIIe OCMBICIIEGHHOE OCBOEHHE COJIEpKaHHUs 00pa3oBaHUsl MO TIPEIMETY:
YCUJICHHE MPEIMETHO-TIPAKTUUYECKON NESITeIbHOCTH C aKTUBU3ALUEH CEHCOPHBIX CHUCTEM;
OCBOCHHE MaTepuajia ¢ OMOpOM Ha alTOPUTM; «IOIIArOBOCTHY» B M3YUYEHHHM MaTepuaa;
MCIIOJIb30BAHUE JIOMOJIHUTEIBLHON BHU3yaJIbHOW OINOPBI (CXEMBbl, IIA0JIOHBI, OTOPHBIC
Ta0NUIIB); PEYEBOM OTYET O TIPOILECCe U pe3yibTaTe JeATEIbHOCTH; BBIIIOJHEHHE
CHEeIUaIbHBIX  3aJaHul,  OOECIEYMBAIOIINX  KOPPEKIMI0  PETYJSIuu  y4eOHO-
MO3HABATEJIbHOMU JIEATEIbHOCTU U KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

Just  oOyuarommxcs ¢ 3I[IP  cymiecTBEHHBIM  SBISIOTCS HpPHUEMBI  PabOThI  C
JIEKCUYECKUM MaTepualioM 1o npeameTty. [IpoBoauTtcs crnernuanbHas padbota mo BBEICHUIO
B AKTHBHBIA CJIOBaph OOYYAIONIUXCS COOTBETCTBYIONIEH TEepMHHOJOTHU. V3ydaembie
TEPMUHBI BBOJSTCS Ha TOJHMCEHCOPHOW OCHOBE, 00s3aTellbHAa BH3yaJlbHAsl TOJIEpPIKKa,
ITOPUTMBI PabOTHI C OIIPEICTICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaIU3allid TEPMUHOIOTHH.

B cBsi3u ¢ 0cobpiMu 00pa3oBaTebHBIMU TOTPEOHOCTSIMU 0Oy4datonuxcs ¢ 311P, npu
MJIAHUPOBAHUM pPAOOTHl YYCHHMKAa Ha YPOKE CIEAyeT MPHUACPKUBATHCS CIEAYIOIMMNX
MOMEHTOB:

1. [Ipu ompoce HeoOXomMMO: JaBaTh aJTOPUTM  OTBETA; pa3pemniaTh
MOJIb30BAThCS TUTAHOM, COCTaBIICHHBIM MPU TMOJTOTOBKE JOMAIIIHETO 3aJlaHusl; JaBaTh
OOJIBITIC BPEMEHU TOTOBUTHCS K OTBETY Y JOCKH; paspemniaTh ACNaTh MPEIBAPUTEIHHBIC
3aIKCH, TTOJIH30BAThCS HATIISAHBIMA ITOCOOUSIMH.

2. [To BO3MOXHOCTH 3a7aBaTh OOYYAIONIUMCS HABOMSIINEC W YTOUHSIOIIHC
BOITIPOCHI, KOTOPBIE IIOMOTYT UM TIOCIICIOBATEIHFHO U3JIOKHUTh MaTeprall.

3. CucremMaTHUecKd MPOBEPATh YCBOCHHE Marepuana M0 TeMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHAPY>KEHUS MPOOEIOB B MPOLIEAIIEM MaTepurare.

4, B mporiecce m3ydeHnss HOBOTO MaTepHraia BHUMaHHUE YYEHHUKOB OOpaliaeTcs
Ha HanOoJIee CII0KHBIC pa3/iebl H3ydaeMon TeMbl. Heobxoammo daire oOpamaTrhesi K HUM
C BOTIPOCaMU, BBISICHSIOIIMMHE IIOHUMaHKUE Y4eOHOT0 MaTepuaia, CTUMYJIMPOBATh BOIIPOCHI
MIpY 3aTPYTHEHUSAX B YCBOCHHHM HOBOT'O MaTepuaa.



COIEP KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUH OKPY>KAIOLIET0 MUPA

®uzuka — Hayka o npupoge. Asnenuss npupoasl (MC). dusmyeckue SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuuuHbl. M3mepenne ¢pusnueckux BenuunH. Ousnueckue npubopsI.
ITorpemHocTs M3MEpEHU. MeXTyHApOaHAS CHCTEMA EAUHULL.

Kak ¢usmka u ngpyrue ecrecTBEHHbIE HAyKH H3y4daloT Npupoay. EcrecTBeHHO-
Hay4YHBIA METO[| MO3HAaHUA: HAOJIIOJIEHUE, TOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKECHHE
TUIIOTE3, HKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHHE HAOIIOJAEMOTrO SIBICHUS.
Onucanue pU3NUECKUX SBICHUN C TOMOIIBIO MOJIEIIEH.

[Ipenmer u MeToAbl GUBHUKH.

JleMoHCTpauuu

1. MexaHudeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®dusznueckue MpuOOpPbl U Mpoleaypa MNPSAMBIX H3MEPEHUN AaHAJOTOBBIM U
1U(POBBIM TPUOOPOM.

3. OnpeneneHre NOrpenIHOCTH SKCIEPUMEHTA.

®poHTaIbHbIE TA0OPATOPHBIE padOTHI MU 3JIEKTPOHHAS JEMOHCTPALU.

1. 1.Onpenenenne 1EHBI JEIEHUS HM3MEPUTEIIBHOTO TMpuOopa (MCMHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tela

3. OnpeneneHne pa3MepoB MajbIX TEll.

Paznen 2. [lepBonavanibHbIE CBEJCHUS O CTPOSHUH BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yactul] BeniecTBa. CBA3b CKOPOCTH JIBUKEHUS YACTHUI] C TEMIIEPATYPOIl.
bpoyHnoBckoe nBmxkenue, nuddysus. BzauMmoelicTBue 4acTHIl BEIIECTBA: MPUTHKECHUES U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOEHUE Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpucTaIU4YecKkux) Tea. B3auMocBsI3b MEXy CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U MX AaTOMHO-MOJICKYJSPHBIM CTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSTHUU BOJIBI.

JleMoHCcTpanuu

1. Ha6nronenue OpOyHOBCKOTO IBH>KEHHS.

2. Ha6nronenue nuddysun.

®poHTaIbHBIE TA00PATOPHBIE PA0OTHI U OTIBITHI

1. OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (hoTorpaduii).
2. OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIIMPEHUS Ta30B.
3. OneITel MO OOHAPYKEHUIO JCHCTBUS CHJI MOJICKYJSIPHOTO TPUTSIKEHUS

(37IeKTpOHHAS! AEMOHCTpAIHs).

Pasnen 3. JIBmkeHne 1 B3aNMOJICHCTBHE TEIT

Mexanuueckoe IBUXEHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JBHKEHUE. CKOPOCTS.
CpenHsisi CKOPpOCTh TPU HEPABHOMEPHOM JIBHXKEHUU. PacuéT myTu U BpeMEHU JIBUKEHUS.



SIBneHue nHepuuu. 3aKOH MHEPLUHU. B3aumonencTBue Ten Kak IpUYNHA U3MEHEHUs
CKOPOCTH JBH)KEHHUA Tell. Macca kak Mepa uHeptHocTy Tena. [motHocts BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMA BELIECTBA.

Cuila Kak xapakTepUCTHKa B3auMoJencTBhs Ten. Cwiia ynpyroctd M 3akoH ['yka.
N3mepenne cuipl ¢ MOMOUIBI0 JUHAMOMETpA. SBJIEHHWE TATOTEHUA U cwila TsokecTH. Cuiia
Tsokectn Ha apyrux miaHerax (MC). Bec tena. HeBecomocts. CrioxeHue cui,
HaIlpaBJIEHHBIX IO OJHOM mpsiMoil. PaBHopeicTBytomas cui. Cuna tpenus. Tpenue
CKOJIBXEHUS U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JleMOHCTpAIHH®
HabmtoneHne MexaHM4ecKoro JBM)KEHUS Teja.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
HabutoieHue siBjaeHUsI UHEPIUH.

HabitoieHne u3MeHeHus: CKOpoCTH TP B3aUMOJICHCTBUU TEII.
CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CrnoxxeHue CHl, HalPaBJICHHBIX 110 OJHOM IIPSIMOM.
JIeMOHCTpanys CHJIbl YOPYTOCTH Ha Pa3IM4HbIX MaTEpHAIIaX.
<Dp0HTaJILHHe 1abopaTopHble paObOTHI U OTIBITHI,

NogakrowdE

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIApUKa B KUIKOCTH,
MOJEIIN 3IEKTPUUYECKOTr0 aBTOMOOWUJIS U T. I1.) (3JIEKTPOHHAs JEMOHCTPALIUSA).

2. OnpeneneHne cpelHE CKOPOCTH CKOJIbKEHUA Opycka WM IIapuKa [0
HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHre MIOTHOCTH TBEPJIOTO TeNa.

4, OneIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHus (aedopmanun)
IIPY’KUHBI OT IPUIOKEHHOW CHJIBI.

5. OnebITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHMS CKOJIBKEHHS OT BEca

TeJla U XapakTepa COMPUKACAIOIINXCS ITOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPABIX TEI, KUIKOCTEH 1 Ta30B

HNanenue. CriocoObl YMEHBIIIGHUS W YBEJIUYCHHS daBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUs ra3a OT o0béMa, Temmeparypsl. [lepemaua maBiaeHus TBEPABIMU
TEJIaMHU, JKUAKOCTIMU W Ta3amu. 3akoH Ilackans. IIlHeBMaTMyecKkWe MAaIlWHBI.
3aBUCUMOCTh  JaBJCHUS  KUAKOCTA OT 1iyOuHbl. CooOmaronmecs  COCY/bl.
[M'uapaBayeckre MeXaHU3MBbI.

Atmochepa 3emnm u armocdepHoe naBieHue. I[IpUyMHBI CyHIECTBOBAaHHUSA
BO3AYIIHON 000J10uku 3emiu. OnbiT Toppuuennn. M3mepenue atMochepHOro naBiaeHUs.
3aBUCUMOCTh aTMOC(EPHOTO JIAaBJIEHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl mss
M3MEpEHUs aTMOC(PEPHOTO JaBICHUS.

JlelicTBHE JKHUIKOCTA M Ta3a Ha NOTPYKEHHOE B HUX TeEJO. BbrITaNKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxomiaBanue.

JleMOHCTpauuu
3aBUCUMOCTbH JABJICHUS raza OT TEMIEPATYPHI.

[Tepenaua qaBneHUs! )KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCy/ibl.

I'mppaBinueckuit mpecc.

[IposiBneHue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI OT 00BhEMA MOTPYKEHHON YacTH Tejla U

ok wbdrE



IUIOTHOCTH YKUJIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOLIEH CUIIbI BECY BBITECHEHHOW HKHUIKOCTH.
8. VYcnoBue maBaHus Tell: IUIABAHUE WIIU NOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOLIEHUSI INIOTHOCTEN TeJa U AKUIKOCTH.
®poHTanbHbIe Ta00PaTOPHBIE PAOOTHI U OTIBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Teia B BOJE OT 00bEéMa MOTPY:KEHHOU B
KUJKOCTb YaCTH TEJIA.

2. OrnpeneneHue BBITATKUBAIONICH CUIIbI, IEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHWBAIOIIECH CHIIbI, JEUCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MaccChl Teja.

4, OnbITeI, JEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJKUBAIOIICH  CHIIBI,

JEHUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM B JKMIKOCTh YaCTH Teja U
OT IJIOTHOCTH YKUJIKOCTH.

5. KoncTtpynpoBanue apeomeTpa Wi KOHCTPYUPOBAHHE JIOJAKU W ONpPEIEICHUE
€€ rpy30H0AbEMHOCTH.

Paznen 5. PaboTta u MOImHOCTh. DHEPTHS

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MeXaHM3MBI: pblyar, 0JIOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuiio paBHOBecus
peiuara. IlpumeneHue mnpaBuiaa paBHOBECHS pblyara K OJOKY. «30J0TO€ MPABUIION»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Knnetnueckasa u noteHuuanbHas sHeprud. [IpeBpamienue
OJIHOTO BMJIa MEXaHUYECKOM YJHEPTUH B APYTOW. 3aKOH COXPAHEHUsI SJHEPTUN B MEXAHUKE.

JleMoHCTpauuu

1. [TprumMepbl TPOCTHIX MEXAHU3MOB.

OpoHTATBHBIE 1a60PATOPHBIC PAGOTHI H OIBITHL

1. Omnpenenenre pabOThl CUIIBI TPEHUS NP PABHOMEPHOM JIBIXKCHHH Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. Namepenne KIIT/] HakIOHHOM MJIOCKOCTH (JIEKTPOHHAS IEMOHCTpAIIHS).

4, N3yuenne 3akoHa COXpaHEHUS MEXAHUYECKON dSHEpruu (DJICKTPOHHAs
JIEMOHCTpAIs ).

8 KJIACC

Pasznen 6. TerutoBeie ABIIEHUS

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYI. OMNbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIO0KECHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu  TBEpAOTO, IKHUAKOTO ©  Tra3000pa3HOrO0  COCTOSIHMM  BEIIECTBa.
Kpucramnmmuaeckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPIBIX
T€l Ha OCHOBE IIOJIOKEHHN MOJEKYISIPHO-KUHETHYECKO Teopur. (CMayuBaHUE H
KaIllWUISPHBIC SIBJICHUSA. TEeIIOBOE paCIIMPEHUE U CKATHE.

Temnepatypa. CBsA3b TEeMIIEpaTyPhl CO CKOPOCTHIO TEIJIOBOTO JIBUAKEHUS YACTHII.

Buytpennsis sneprusa. CriocoObl U3MEHEHUS BHYTPEHHEH SHEPIrUM: Terionepeaada
U coBepiieHue paboTel. Buasl Temonepenauu: TEIIONPOBOAHOCTh, KOHBEKIIMS,



U3Ty4YEeHHE.

KonuuecTtBo TemnoTel. YaenbHas TEMJIOEMKOCTh BeELIECTBA. 1e€MI000MEH U
TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OaaHca.

[InaBneHne M OTBepAEBaHHWE KPUCTAIUIMUECKUX BEIIECTB. YJelbHas TEIIOTa
riasnenus. [lapooOpa3oBanmne u konneHcamus. Mcmapenne (MC). Kunenue. Y nenpHas
TEIUIoTa mNapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOTO
naBieHud. BnaxxHocTs BO3ayXxa.

DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPaHUS.

[Tpunuunel padotsl TemioBbix Asurateneid. KIIJ[ termmoBoro nsuratens. TernaoBsie
JIBUTaTely U 3amuTa okpyxatomei cpeast (MC).

3aKOH COXpaHEHHUs U IPEBPALICHUs] SHEPTUU B TeIIOBBIX nporneccax (MC).

JlemoHcTpanuu

1. Habmronenne 6poyHOBCKOTO ABUKEHUS.

2. Habmonenune nuddysun.

3. Habmronenue sBieHU cMauyMBaHKS U KalMMJUIAPHBIX SBJICHUM.

4, HabmroneHue TenioBoro pacimpeHus Tei.

5. N3meHenne paBieHUs Ta3a MpU HM3MEHEHUH O0BbEMAa M HArpeBaHUU WIIU
OXJIAXKICHHUU.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

1. Bune! Termonepenayn.

8. OxnaxaeHue npyu COBEpIICHUU pabOTHI.

9. HarpeBanue npu coBepIieHMN paOOThl BHSITHUMHU CHJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

11. HaOGmoneHue KureHus.

12. HabGmroneHue moCTOSIHCTBA TEMIIEPATYPHI TIPH TJIABJICHUU.
13. Moaenu TENI0BLIX IBUTATEIIEH.

®poHTaIbHbIE Ta00PATOPHBIE PA0OTHI U OTIBITHI

1. OnpITel 1O OOHApPYXEHUIO ACUCTBHUSI CHJI MOJEKYJISPHOTO MPUTSKEHUS
(37IeKTpOHHAs JEMOHCTPAIINS).

2. OnbITEI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.

3. OnpITel IO HAOMIOAEHUIO TEIUIOBOIO PACIIMPEHUs Ta30B, JKUIKOCTEH U
TBEPABIX TEII.

4, Onpenenenue gaBiaeHUs BO3ayXa B Oa/NIOHE IINPHULA.

S. OnbITHl, I€MOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0béMa
Y HarpeBaHMS WM OXJaXKICHUS.

6. HaGniogenue w3MeHEHHMs] BHYTPEHHEW OSHEpPruM Tela B pe3ysbTare
TeIuIonepesay U paboThl BHEIIHUX CHJL.

7. HccnenoBanne SBICHUS TEIOOOMEHAa NPU CMELIMBAHUU XOJOJHOM H
ropsiyer BOJIBL.

8. Hccenenosanue npouecca UCIapeHus.

9. OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

10. OmpeneneHue yaeabHOM TEIUIOTHI TIJIABICHUS JIbJIA.

Paznen 7. DnekTpuieckue U MarHUTHBIE SIBJICHUS

Onektpuzanmss Ten. JlBa poaa 2JEKTpUUECKMX 3apsAnoB. BzaummoneicTBue
3apSIKEHHBIX TEI.



Onektpuyeckoe mosie. [IpuHIMI Cynmepno3uIUu 3IEKTPUYECKUX mojed (Ha
KaueCTBEHHOM YpPOBHE).

Hocurenn »simekTpudeckux 3apsgoB. OJIEMEHTApHBIM JJIEKTPUYECKUN  3apsi.
Crpoenue artoma. IIpOBOIHHMKM M OHUAJIEKTPUKHA. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA. McTOUHMKH
MOCTOSIHHOTO TOKa. J[eMCTBUSI 3JIEKTPUUYECKOTO TOKA (TEMIOBOE, XUMUYECKOE, MATHUTHOE).
DIEKTPUYECKUM TOK B KUJKOCTSX U razax.

PaGota ©  MOIIHOCTH  BJEKTPUUECKOTO TOKa. 3akoH JDxoyns—IJleHna.
DNEKTPUYECKUE TN U TOTPEOUTENN IIEKTPHUIESCKON SHEPTUH B OBITY. DJICKTpUYECKAs
uenb. Cuna Toka. DnekTpuueckoe HanpsikeHue. COnpOoTHUBICHUE MPOBOJHUKA. Y JEIbHOE
CONpOTHUBJICHUE BemlecTBa. 3akoH Owma s ydactka wnenu. llocnemoBarenbHoe U
napajielIbHOE€ COEIUHEHHE IPOBOIHUKOB. KOpOTKOE 3aMbIKaHHE.

[TocrosiHHbIE MarHUTHL. B3anMoielicTBUE TOCTOSTHHBIX MarHUTOB. MarHuTHOE ToJIE.
MaruutHoe mosne 3eMiM M €ro 3HadyeHue i ku3Hu Ha 3emiie. OnelT Dpcrena.
MarHutHoe moJie 3JEKTPUYECKOrOo TOoKa. [IpuMeHeHue >SIEKTPOMArHUTOB B TEXHHKE.
JlelicTBME MArHUTHOTO MOJS Ha MPOBOJHUK C TOKOM. DJEKTPOABUraTellb MOCTOSIHHOTO
ToKa. Mcroib30BaHMe 3JIEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbeitel @apanes. SBnenue anexkTpomMarHuTHOM uHAYKOuMH. [IpaBuno JleHna.
OnextporenepaTop. CrocoObl MOIYYEHHUS SJIEKTPUUECKON SHEPTUU. DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

JleMoHCcTpanuu
DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY U JUBTIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.

JIeriCTBUS DIEKTPUYECKOTO TOKA.

0. DieKkTpuYecKHil TOK B )KHJIKOCTH.

1. Ta3oBblif pa3psia.

12. VI3MepeHue CUIIBI TOKA aMIIEPMETPOM.

13. V3MepeHue dJIeKTPUUECKOTO HAMPSHKEHUS BOJIBTMETPOM.
14. Peocrtar u Mara3uH CONMPOTUBJICHUH.

15. B3aumojeilicTBUE MOCTOSTHHBIX MAarHUTOB.

16. MopaennpoBaHre HEBO3MOKHOCTHU PA3CIICHUS OJIOCOB MarHUTa.
17. MopgenupoBaHue MarHUTHBIX MOJIEN NOCTOSSHHBIX MAarHUTOB.
18.  OmeIT Dpcrena.

19. MaruuTtHoOe 1oJje ToKa. DJICKTPOMarHur.

20.  ]JleiicTBME MAarHUTHOTO IOJISI HA MIPOBOJIHUK C TOKOM.

21.  DnexTpoaBHUTraresb NOCTOSHHOIO TOKA.

22. HccrnenoBanue sSIBICHUS DJIEKTPOMArHUTHOM UHIYKIIUH.

23.  Omnbitel Dapajes.

HBO©Ooo~NO AWM E



24. 3aBUCUMOCTb HampaBlIeHUS MHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHMUSI.

25.  DruexTporeHepaTop MOCTOSHHOIO TOKA.

®poHTaIbHbIE Ta00PATOPHBIE PpAa0OTHI U OTIBITHI

1. OneITel 1O  HAONIONCHUIO  DJICKTPU3ANMM TNl HMHAYKIWEH ©  TIpH
COIPUKOCHOBEHUH.

2. HccnenmoBanue JIEHCTBUS — DJIEKTPUYECKOTO TOJIT HA TMPOBOJHUKHA U
JTUDJICKTPUKH.

3. COopka 1 mpoBepka pabOTHI MEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4, M3mepeHue u peryJIMpoBaHKe CHJIBI TOKA.

5. V3MepeHue v peryIupoBaHie HAPSKCHHS.

6. HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 PE3UCTop, OT
COIIPOTHBJICHUS PE3UCTOPA U HANIPSDKCHUS Ha PE3UCTOPE.

7. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD AJICKTPUUYCCKOTO COMPOTHUBIICHHUSI
MIPOBOIHKKA OT €TO0 JUTHHBI, IUIOIIA M ITONIEPEYHOTO CCUCHUS K MaTepHala.

8. [IpoBepka mpaBuia CJIOXKEHUS HANPSDKCHUW TPU  MOCIIEI0BATEILHOM
COCITUHEHHH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiaa IS CHIBI TOKAa MPU IMAPALICIBHOM COCIMHECHUHU
PE3UCTOPOB.

10.  Ompenenenne paboOThI HEKTPUYECKOTO TOKA, UIYILETO Yepe3 pe3UcTop.

11. OmnpeneneHne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIAEMON Ha pE3UCTOPE.

12. HccnemoBaHWe 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEW.

13. HccnenoBaHue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

14. HM3ydeHne MarHUTHOTO IOJI MOCTOSTHHBIX MarHUTOB IPU UX OOBEAUHEHUU U
pa3ieiICHUH.

15. HccnenoBaHue IeHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OnbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KATYIIKHU C
TOKOM M Mar"ura OT CHJIbI TOKa M HAlpaBJICHHUs TOKA B KaTYIIKE.

17. W3ydeHwue NeWCTBHS MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

18. Uzyuenme pabOTHI AJIEKTPOIBUTATEIS.

19. Usmepenue KIIJl snexTpoaBurareabHON yCTaHOBKH.

20. OmnpITBl 1O WCCICJOBAHHUIO SIBICHUS DJIGKTPOMArHUTHOW  HMHIYKIUU:
MCCJIEI0BAHNE U3MEHEHUI 3HAUEHUS U HaIlpaBJICHUS! UHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanudeckue siBJICHUS

Mexannueckoe  JBH>KeHUEe.  MarepuanbHass ~— Touka. Cucrema  OTCU€Ta.
OTHOCUTENPHOCTh MEXAHUYECKOTO IBUkKEHUS. PaBHOMEpHOE MPSMOJIUHEWHOE JBHKEHUE.
HepaBHomepHoe npsmoiinHeitHoe JBHkeHue. CpeHssi 1 MTHOBEHHAs! CKOPOCTh TeJa Mpu
HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOoyckopeHHOE mpsiMonuHelHoe aBuxkeHue. CBOOOMHOE MajieHuUE.
Omnpbitel ['anunes.

JluneriHas v yriioBas CKOpocTU. LIeHTpocTpeEMUTEIIBHOE YCKOPEHHUE.

Ilepseii 3axkoH HreroTrona. Bropoy 3axkoH Herorona. Tperuit 3axkoH HproToHa.



[IpyuHIMI CYyNIEpIIO3ULIUA CHJL.

Cuna ympyroctu. 3akoH ['yka. Cwiia TpeHus: cuia TPEHMS CKOJIBKEHUS, CHJIA
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS. YCKOpEeHUE CBOOOJHOIO NaJCHUS.
JBrxenue manet Bokpyr Connua (MC). IlepBast kocmudeckast ckopoctb. HeBecomocTh u
MEepPErpy3KH.

PaBHOoBecue wmarepuanbHON TOYku. AOcomoTHO TBEpAOEe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsxecT.

Nmnynsc Ttema. W3meHeHue wummynbca. Kmmynbe cuiibl. 3aKOH COXpaHEHHS
umnyibsca. PeaktuBnoe asuxenue (MC).

Mexannueckass pabota U MOUIHOCTb. Pa0oTa cui TSKECTH, yNpPYrocTH, TPEHUS.
CBs13b 2Hepruu u padbotsl. [loTeHnnanbHast SHEPrus Teina, MOAHITOr0 HaJl HOBEPXHOCTHIO
3emuid. [loTeHnManeHas 3Heprus cxaroi npyxuHsl. Kunertndeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

JleMoHCTpauuu

1. HabintoieHne MexaHMYecKOro JBMKEHHsI Tella OTHOCUTEIbHO pa3HBbIX Tel
oTcufra.

2. CpaBHeHrEe nyTeM W TPACKTOPUM JBWKEHUS OJHOIO M TOTrO »KE€ Tena
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.

4, HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

S. HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

6. Habnronenne MexaHW4yecKHX SIBJIEHUM, MPOUCXOASIIMX B CHCTEME OTCUETA

«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHUM OTHOCHUTEIBHO KaOWHEeTa
bu3uKH.

7. 3aBUCUMOCTh YCKOPEHHUS Tejla OT MAcChl TeJla U ACHCTBYIOIICH Ha HETO CHJIBI.
8. Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.
Q. N3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

10. TIlepenmauya ummnysnbca MpU B3aUMOJICHCTBUH TETI.

11. TlpeoOpa3oBaHus FHEPTUU NIPU B3aUMOJCHCTBUU TEN.

12.  CoxpaHeHue UMITyJIbca MPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.

14. HaOmroneHue peakTUBHOTO JIBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKOW 3HEPTHH MPU CBOOOTHOM MaJCHHUH.

16. CoxpaHeHue MEXaHWYECKOW DHEPTHU MPHU ABWKCHUU TeJa TOJ JCHCTBHEM
MPY>KUHBI.

®poHTaIbHBIE TA00PATOPHBIE PA0OTHI U OTIBITHI

1. KoncrpyupoBanue tpakra s pa3roHa M JAJIBHEWIIETO PaBHOMEPHOTO
JBUKCHUS IIAPUKA WIIN TEIICKKH.

2. Onpenenenue cpeaHel CKOPOCTH CKOJBKEHUS Opycka WM JIBUKCHUS
[IapHUKa M0 HAKJIOHHOM IUIOCKOCTH.

3. Onpenenenue yCKOpPEHHUsI Tella MPU PABHOYCKOPEHHOM JIBHXKEHUHU TIO
HAKJIOHHOM IJIOCKOCTH.

4, HccnenoBanne 3aBUCHUMOCTH TYyTH OT BPEMEHM MPU PABHOYCKOPEHHOM

JBIDKEHUU 0€3 HauaJbHOW CKOPOCTH.



5. HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH CHJIbI TPCHHA  CKOJIBXKCHHA OT  CHIIbI
HOPMAJIbHOI'O JaBJICHMA.

6. Omnpenenenue ko3pduieHTa TPEHUS CKOJIbKCHHUS.

7. Omnpenenenre KECTKOCTU PYKUHBI.

8. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH TeNa IO
TOPU30HTAIBHON NOBEPXHOCTH.

Q. Onpenenenue  pabOThl  CUJIBI  YHOPYrOCTH  MpPU  MOABEME  Ipy3a

C MCIOJIb30BaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

10. H3ydenwue 3aKOHA COXpPaHEHUS SHEPTUU.

Pa3znen 9. Mexanunueckue KoieOaHUS U BOJHbI

KonebGarenbHoe paBmxkeHne. (OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUI: NEpUOJ,
4acToTa, aMIUIMTy1a. MareMaTu4ecKuil U NpyKUHHBINA MasTHUKU. [IpeBpanieHue sHeprum
pU K0J1e0aTEIbHOM JIBH>KEHUU.

3aryxaromue kosnebanus. BeinyxaeHHble kKonebanus. Pezonanc.

Mexanuueckue BoyIHBI. (CBOMCTBa MeXaHMYECKMX BOJH. IIpomonbpHele U
[IOIIEpEYHbIe BOJIHBL. J[7IMHA BOJIHBI M CKOPOCTH €€ pacnpocTpaHeHus. MexaHudeckue
BOJIHBI B TBEPJIOM Tele, ceiicmuueckue BoHbl (MC).

3Byk. I'poMkocTh 3Byka W BbicoTa TOHA. OtpaxeHue 3Byka. HMHpa3Byk u

YIBTPa3BYK.

JleMoHCcTpanuu

1. HaOmronenne kojie0aHmii Tea IIOA HEUCTBHEM CHIIBI TSDKECTH U CHIIBI
YOPYTOCTH.

2. Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. Habmronenue BeIHYXICHHBIX KOJICOAHHMM M pe30HaHCA.

4, Pacnpoctpanenue npo10IbHBIX U MTOMIEPEYHBIX BOJIH.

5. Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

®poHTaIbHbIE Ta00PATOPHBIE PA0OTHI U OTIBITHI

1. Omnpenenenre 4acTOThI U MEpUOIa KOJIEOaHUN MAaTEMAaTHIECKOTO MasITHUKA.

2. OnpeneneHrue 4YacToThl M MEpHOJia KoJeOaHUM MPYKUHHOTO MasiTHUKA
(2JIeKTpOHHAS JEMOHCTpAIKs).

3. UccnenoBanue 3aBUCUMOCTH TMepHoJa KoJeOaHUW MOABEHICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4, HccnegoBanue 3aBUCHUMOCTH MEpUOa KOJI€OaHUN MPY>KMHHOTO MAasiTHUKA OT
Macchl Ipy3a (3JEKTpOHHAs IEMOHCTpaLus).

S. [IpoBepka HE3aBHUCUMOCTH IepHUOJa KOJeOaHUN Trpy3a, IMOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHOJIa KOJIeOaHU TTPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

1. N3mepenne yckopeHus CBOOOTHOTO TafeHUS (dJIEKTPOHHAS JIEMOHCTPAIINS ).

Paznen 10. DnexTpoMarHuTHOE TMOJIE U AJEKTPOMATHUTHBIE BOJTHBI

DJIEKTPOMarHuTHOE ToJe. DNEeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
aNeKTpoMarHuTHbIX  BoJH.  Illkama  ayekTpomMarHUTHBIX  BOJH.  Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.



JlemoHcTpanuu

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBEBIE CBOMCTBA CBETA.

dpoHTaAIbHBIC JTA0OPATOPHBIE PAOOTHI U OTBITHI"

1. N3ydenune CBOMCTB SJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
tenedoHa.

Paznen 11. CeToBbIE SIBICHUS

JIlyueBass Mogmens cBera. Mcrounukm csera. IIpsMonmHeWHOE pacrnpocTpaHEeHUe
ceera. 3atMmenusi Comnuna u Jlywel. Otpaxenue cBeta. I[liockoe 3epkanio. 3akoH
OTpakeHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUus cBeTa. [lonHoe BHyTpeHHEe OTpaKeHue
cBeta. Mcnonb3oBaHuE NMOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.

JIunza. Xon mydeit B nuH3e. OnTuyeckas cucreMa ¢oToarnmapara, MUKpOCKoNna U
teneckomna (MC). ['na3 kak ontuyeckas cucreMa. bam3opykocTs U JalbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B crekTp. OnbiTel HpioToHa. ClioXkeHHE CIEKTpaibHbBIX
LIBETOB.

JleMoHCTpauuu

1. [IpsAMonMHEHOE pacIIpOCTPAaHEHHE CBETA.

2. OTtpakeHue cBeTa.

3. [Tomy4yenue n300pakeHNi B IFIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4, [Ipenomnenue cpera.

S. OnrTryeckuii CBETOBO.

6. Xon mydei B COOMpAFOIIICH JTNH3E.

7. XoJ1 Iy4el B pacCenBaroIIeH JIMH3E.

8. [Tomy4yenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

Q. [Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.

11. PaznoxxeHue 6€JI0ro CBETa B CIIEKTP.

12. TlonmyueHue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

®poHTaIbHbIE TA00OPATOPHBIE pa0OTHI U OIBITHI

1. HccnenoBanne 3aBUCHMOCTH yIila OTPaXEHUS CBETOBOTO Jy4da OT yria
MaJICHUS.

2. N3yuenne XxapakTepUCTUK N300paKeHHUs MTPEAMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCUMOCTH yrila MPEIOMIICHHS CBETOBOTO Jiyda OT yria
MaJCHNS Ha TPAHUIIE «BO3TyX—CTEKIIO».

4, [Tonyyenue n300paxkeHUi ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

S, Omnpenenenre ¢GOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI COOMparoiei
JIMH3BI (3JIEKTPOHHAS IEMOHCTpAIIU ).

6. OneITBl  TO  pa3JIOKEHUIO Oeloro cBeTa B CHEKTP  (DIEKTpOHHAs
JIEMOHCTpAaIIUs).

7. OnbITEl 1O BOCTPHUSATHIO I[BETA MPEIMETOB MPU WX HAOIIOJICHUU Yepe3

I[BETOBbIE (DUITHTPHI.

Pa3nen 12. KBanToBbie ABIEHUSA

Oneitel  Peseppopna u mmanetapHas mojenb atoma. Mogens aroma bopa.
Ucnyckanue u noryonieHue ceeta aroMoM. KBaHTHI.



PannoaktuBHOCTE. Anb(da-, OeTa- U raMma-usnydeHus. CTpoeHHe aTOMHOIO sjipa.
Hyxnonnas monens atomHoro suapa. M3oronsl. PagunoaktuBHble npespainenus. [lepuon
[0JIypacIaia aTOMHBIX SEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsI0BOI0 M MaccoBOro uncel. Peakunn
cuHTe3a u aeneHus sanaep. Mcrounuku snepruu Coinia u 38€371 (MC).

Anepnas sHepreTuka. JIedcTBUSA pagMOAKTUBHBIX U3JIyYEHUN HA KUBBIE OPTaHU3MBbI

(MC).

JleMoHCcTpanuu

1. CrexTpbl U3ITy4YEeHHS U MOTJIONIEHUS.

2. CrexTpbl pa3aM4HbIX ra30B.

3. CrnexTtp Bojopo/a.

4, Hab6nronenue tpekoB B kamepe Buiibcona.

5. Pabora cuérunka HOHM3UPYIOUIUX U3TYYCHUH.

6. Perucrpanus uziaydeHus IpupoaHbIX MUHEPAJIOB U MPOJYKTOB.

@®poHTaNbHBIE Ta00PATOPHBIE PAOOTHI U ONBITHI

1. HccnenoBanue TPEeKOB: U3MEPEHHUE DHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY IIyTH
(o dhortorpadusam) (IEKTPOHHAS JEMOHCTPALINS).

2. N3mepenne paguoakTUBHOTO (poHa (JIEKTPOHHAS JEMOHCTPALINS).

[ToBTOpUTENHEHO — 000OIIAIOINNA MOAYITH

[ToBTOpHUTENHEHO-0000IIAIOIINI  MOIYJIb TMPEAHA3HAYEH JUIsl CUCTEMATU3ALHMH H
0000I1IeHHs] MPEIMETHOTO COJAEPX AHUS U ONBITA JIEATEIbHOCTH, NPUOOPETEHHOIO IMpHU
M3Y4YEHUU BCEro Kypca (PU3UKH.

[Ipy wW3yyeHUM [OaHHOTO MOJYJIA PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbBI
JESTeIbHOCTH, Ha OCHOBE KOTOpBIX OOecreynBaeTcsi JOCTH)KEHHE IMPEIMETHBIX U
METanpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB OO0y4YeHUs, (OPMHUPYETCS E€CTECTBEHHO-
Hay4yHasi TPaMOTHOCTb: OCBOCHUE HAay4YHBIX METOJOB MCCIEAOBAHUS SIBICHUN MPHUPOILI U
TEXHUKHU, OBIIAJICHUE YMEHUSIMU OOBSICHATH (DU3UUYECKUE SBJICHHUS, IPUMEHSIS TTOJTyYCHHbBIC
3HaHUs, pelIaTh 3a/1a4d, B TOM YMCII€ KAUECTBEHHbBIEC U SKCIIEPUMEHTAJIbHBIEC.

[IprHUIMNIMATBHO NESTEITbHOCTHBIN XapaKTep JAHHOTO pa3Jielia Peaau3yeTcs 3a CYET
TOTO, YTO y4YalIUeCs BBINOJHAIOT 33JaHusl, B KOTOPBIX UM IMPEAJIaraeTcs:

- Ha OCHOBE TMOJYYEHHbIX 3HAHMM pacno3HaBaTh M HAYYHO OOBACHSTH
(du3nUecKue SABIECHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

- MCIIOJIb30BaTh MOJI PyKOBOACTBOM I€]arora Hay4yHble METO/bl UCCIIEIOBAHUS
(bU3UYECKUX SIBICHHM, B TOM YHCIIE ISl POBEPKU THIOTE3 U MOJTYUYEHUS TEOPETUUECKUX
BBIBOJIOB;

— OOBSACHATH C ONMOPON Ha TUIAKTUYECKHM MaTepuan Tociie OOCYXICHHUS C
MeJJaroroM Hay4Hble OCHOBBI Hau0oJiee BaXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJOTHUM,
HarpuMmep, MPaKTUYECKOr0 UCIOJIb30BAaHUSl PAa3IMUHBIX MCTOYHHUKOB SHEPIMH HAa OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHUS BCEX U3BECTHBIX BUJOB SHEPTHH.

Kaxnas u3 TeM OaHHOro pasjeiia BKJIIOYAET SKCIEPUMEHTAIBHOE HCCIECIOBAHHE
0000111al01Iero XapakTepa Ha YCMOTpPEHHE IMefarora W Inpu ero nomouu. Pazpen
3aBepIlaeTCA MPOBEACHUEM AUArHOCTUYECKON M OLIEHOYHOM paboThl 32 KypC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
PU3UKEHA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

B wmenom pesynabTaThl ocBoeHusi oOywarommmucs ¢ 3[IP yueOHoro mnpemmera
«Dusnkay JOIHKHBI COBMANaTh C pe3ylbTaTaMd NpUMEpPHOW pabdoueld mpOrpaMMel
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

HawnOoiee 3HaUMMBIMHA SBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATHI

- MOTHUBAallUg K  OOYYEHHI0O U  IIEJICHAPABJICHHOM  IO3HaBaTEJIbHOM
JESITEIbHOCTH;

- YCTaHOBKA Ha OCMBICJIEHHE JMYHOTO OIBbITA, HAOMIOAECHUN 32 (PU3NUECKUMU
AKCIIEPUMEHTAMU;

- YCTaHOBKA Ha OCMBICICHHE PE3yJIbTaTOB HAONIONECHUN 3a MPUPOAHBIMU U
TEXHOTCHHBIMU SIBJICHUSIMH C TTO3UINI (PU3NIECKUX 3aKOHOB;

- CIIOCOOHOCTh OLIEHHMBATh IPOMUCXOJALINE H3MEHEHUS M HUX TMOCJIEICTBUS;
(bopMyIIMpOBaTh U OLIEHUBATH PUCKH, POPMHUPOBATH OIIBIT;

— HOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 IPaKTHUYECKYIO
JEeSATENBHOCTD (P COBMECTHOM BBITIOJTHEHUH JJAOOPATOPHBIX MPAKTUYECKUX padoT);

- YMEHHUE Pa3anyarh y4eOHbIE CUTYaIlMH, B KOTOPBIX ydamuiicsa ¢ 3I1P moxer
J€MCTBOBATh CaMOCTOSITENIBHO, U CUTYallUH, TJ€ CIEAYeT BOCIOJIb30BaThCS CIIPABOYHOM
uH(popMaluen 1 IpyruMi BCIIOMOTaTeIbHBIMU CPEICTBAMM;

- CHOCOOHOCTh TNPUHUMATh PEIICHUE B JKU3HEHHOM CHUTyallUM Ha OCHOBE
NepeHoca MOIyYeHHbBIX B X0J1e 00yueHUs! PU3NYECKUX 3HAHUN B aKTyaJIbHYIO CUTYalUIO;

- CIIOCOOHOCTh  COONIIOZIaTh B TOBCEAHEBHOW JKM3HU TIpaBWja JIMYHOU
0€30MacHOCTH Ha OCHOBE TTOHMMaHUs (PU3NYECKUX SIBJICHUN U 3HAHUS 3aKOHOB (PU3UKU;

— YMEHUE KPUTHUYECKH OLICHUBATh MOJIYYEHHYIO OT COOECEeHUKA HH(POPMAILIHIO,
COOTHOCS €€ CO 3HaHHEeM (PU3MUYECKUX 3aKOHOB;

— CIIOCOOHOCTh TepeaaTh CBOM COOOpPaKEHHUS, YMO3AKIIOUCHUS TakK, 4YTOObI
OBITH IIOHATHIM JPYTHM 4EJI0BEKOM;

— a/ICKBATHOCTh TOBEACHHS, OOYYarOMIeToCs ¢ TOYKH 3PEHHSI OMACHOCTU WIIH
0€30IacHOCTH JIJIs1 ce0s WK JJIsl OKPYKAIOLIUX;

- YBa)XCHHE K TPYYy U pe3yabTaTaM TPYJIOBOU AESATEIbHOCTH;

— yriyOJieHne TMpeACTaBICHUH O ULEJIOCTHOW KapTHMHE MHpa Ha OCHOBE
NPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUYHBIX 3HAHUHN U MPAKTUYECKUX YMEHHI.

METAITPEJMETHBIE PE3VJIbTATEI

— OBnazicHUE YHUBEPCATLHBIMU YUSOHBIMH TIO3HABATEILHBIMH JICHCTBUSIMHU:

- BBISIBIISITH PUYHMHBI ¥ CJICICTBHS MPOCTHIX (PU3UYECCKUX SIBJICHHM;,

- onpenensaTh (HU3NYECKUEe TMOHSATHUS, CO37aBaTh OOOOIIEHUS, yCTAHABIMBATH
aHaJIOTHH, KJIACCU(PHUIIMPOBATh, CAMOCTOSATEIIFHO BBIOMPATh OCHOBAHUS M KPUTEPHUHU IS
KJacCU(PUKAIMKA, WCIOIB3YS CHPABOYHYI0 HHPOPMAIMIO M OMHUPAsICh Ha aJTOPUTM
y4eOHBIX JIEWCTBHIA;



- yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE
paccyxeHue, yMO3akKioueHUue (MHIYKTHUBHOE, NEAYKTUBHOE, MO aHAJIOTMU) U JIeNaTh
BBIBO/IbI TIOJI PYKOBOJICTBOM I1€/1arora,

- WCKaTh WK O0TOUpaTh MH(OPMALIMIO, UM JIAHHBIE U3 UCTOYHUKOB C YYETOM
MIPEIOKCHHON yIeOHOM 3a1a4M U 33 TaHHBIX KPUTCPUEB.

- co3/laBaTh, MPUMEHSITh M MPe0oOpPa3OBbIBATh 3HAKM U CHUMBOJIBI, MOJEIU U
CXEMBI JUIsl pelIeHUs! y4eOHBIX 1 MTO3HABATENbHBIX 3a/1a4;

- C MOMOIIBIO MEAarora Uil CaMOCTOSITENIbHO MPOBOJUTH OMBIT, HECIOXKHBIN
HKCIIEPUMEHT T10 YCTAHOBJICHUIO OCOOCHHOCTEHN (hM3HUECKOTO 0OHEKTA WM SIBJICHUS;

- mpeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUJA B APYTroi (TaOIUILy B TEKCT
U 1p.);

- yCTaHABJIMBATh B3aUMOCBA3b (M3UUECKUX SBICHUI U MPOIECCOB, UCIOJIb3Ys
aJTOPUTM YYCOHBIX JCHCTBUIA.

- OBnajzieHNe YHUBEPCATLHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMU:

- OCO3HAHHO HCIMOJIb30BaTh PEUYEBBIC CPEJCTBA B COOTBETCTBUU C 3ajadeit
KOMMYHUKAIIUU I BBIPAKCHUST CBOMX MBICIEH M TMOTPEOHOCTEH ISl TUIaHHUPOBAHUS
CBOCH JIEATECIHLHOCTH,

- OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B Trpymie (OmpenessTh oOiue
1[EJTH, pacIpeieNIATh POJIM, JOTOBAPUBATELCS APYT C IPYTOM H T. 1.).

- [[EJICHANpPABICHHO  HWCIOJb30BaTh  MH(POPMAIMOHHO-KOMMYHUKATUBHbBIC
TEXHOJIOTUU, HEOOXOIUMBIE JIJIsl PEIICHUS YUCOHBIX U MPAKTUYECKUX (PU3NUECKUX 3a/1ay;

— OpraHU30BbIBATh YU4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBbHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU B MPOIECCE 3aHATHIN (PUIUKOM.

- OBnajzieHNe YHUBEPCATHLHBIMU YUYEOHBIMH PETYIISITUBHBIMU JCHCTBUSMU:

— MOHUMATh IEJIM €CTECTBEHHOHAYYHOTO 00y4EHHUs, CTaBUTh U (DOpMYyIUpPOBaAThH
JU1s1 ce0sl HOBBIE 3a/1aud B yueOe U MO3HaBaTEIbHON JesSTeIbHOCTH,

— oOHapyxuBaTh U (HOPMYIHPOBATh YUEOHYIO MpOOJIEMY, ONMPEACIATH IEb
y4eOHOM eI TEebHOCTH;

— CaMOCTOSITENIbHO WJIM C MOMOIIBIO YUUTENS IUIAHUPOBATH MYyTH JTOCTUKECHHS
nejaeil B (DU3MYECKUX DOKCIIEPUMEHTAaX, B TOM 4YHCJE aJbTepHATHUBHBIC, OCO3HAHHO
BBIOMpaTh HamOosiee 3(h(PEKTUBHBIE CIIOCOOBI PEIICHUS Y4YEOHBIX W IMO3HABATEIBHBIX
3a/1ad;

— COOTHOCHUTh CBOU NMPAKTUYECKHUE ACHUCTBUS C MJIAHUPYEMBIMU pE3yJIbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JIESITEIBHOCTH B TPOIIECCE JTOCTHXKEHUS pE3ysbTaTa,
ONpenensaTh CrnocoObl IEHCTBUI B paMKax HPEIJIOKEHHBIX YCIOBUH M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOILIEHCS CUTYAIUEH;

— MPaBUJILHOCTh  BBIMIOJHEHUS  OKCIEPUMEHTAIBHOW  y4eOHOW  3ajauu,
COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHHUS;

— BJIaJICHHE OCHOBaMH CaMOKOHTPOJIS, CAMOOLICHKU, MPUHSITUS PEUICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BBIOOpA B YUEOHOM U MO3HABATEILHOMN ACATEILHOCTH;

- JaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMH U TIPEJIarath IJlaH €€ U3MCHECHUS;

— IpeABUIETh TPYIHOCTU, KOTOPbIE MOTYT BOSHUKHYTbH MIPU PEIICHUH YYEOHOM
3a/1a4u;

- 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.



[MPEAMETHBIE PE3YJIbTATDI

TpeOGoBaHus K MPEeIMETHBIM pe3yJibTaTaM OCBOCHUS yueOHOTO npenMeTa « Pu3nkay,
pacnpeiesieHHbIe 10 TojaM 00y4eHUs

Pesynpratel mo romam (GOpMYNHPYIOTCS TIO TMPUHIUINY J00aBIEHUS HOBBIX
pE3yNbTaTOB OT roja K roay (pe3yJpTaTbl OYEPEIHOTO Trofa MO YMOJTYAHUIO BKIIFOYAIOT
pe3yNbTaThl NPEABIAYIIUX JIET).

7 KIIACC

[IpeameTHpie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaKaTh
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

- OpUEHTHUPOBATLCS B TMOHATUSAX U ONEPUPOBaTh MMHU Ha 0a30BOM YpOBHE:
¢u3nUecKue U XUMHUYECKHE SIBJIICHUS;, HAOJIOJCHHE, DKCIEPUMEHT, MOJEIb, TUIIOTE3a;
CAVHUIBI (PU3UYECKUX BEJIMYWH; aTOM, MOJIEKYyJa, arperatHble COCTOSIHHMSI BEIIECTBa
(TBEpHOE, KUIKOE, Tra3000pa3HOE); MEXaHUYeCKoe JIBHKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSMOJIMHENWHOE), TPAeKTOpUs, PaBHOACUCTBYIOIIAs CUJI, Jedopmalius
(ympyrasi, IJIacTU4YecKasl), HEBECOMOCTb, COOOINAIOIIMECS COCYIbl, C OMNOpOMl Ha
TUATAKTAYECKAN MaTepual

- paznuyath sBieHUA (IUdPy3us; TEMIOBOE ABMKEHUE YacTHUI] BEILIECTBA;
PAaBHOMEPHOE IBWKECHHE; HEPABHOMEPHOE JBH)KCHUE; WHEPIMUS; B3aUMOJEUCTBUE TEN;
paBHOBECHME TBEPIBIX TEJI C 3aKPEIUIEHHOW OChIO BpalllEHUs; NepeAadya IaBJICHUS
TBEPABIMHU TEJIaMU, KUAKOCTIMU W Ta3aMu; arMoc(epHOe JaBieHHE; IUIaBaHUE Tell;
MPEBPAILCHAS] MEXaHUYECKOW SHEPruu) MO OIMUCAHUIO MX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE  OMBITOB, JIECMOHCTPHUPYIOIIUX  JlaHHOE (u3nMyeckoe  sBICHHE, IMOCIIE
MIPEABAPUTEILHOTO 00CYXKICHHUS C Ie1arorom;

— pacro3HaBaTh NPOSBJICHUE U3YUYECHHBIX (DU3NUYECKUX SIBICHUN B OKPY’KAIOIIEM
MHpE, B TOM 4ucje PU3NIECKUE SBJICHUS B MPUPOE: MPUMEPHI ABUKECHUS C Pa3IMYHbIMU
CKOPOCTSIMU B )KUBOM M HEKWBOU MPUPO/IC; NEUCTBUE CUIIBI TPEHUS B PUPOJE U TEXHUKE;
BIIMSIHUE aTMOC(EpPHOTO JaBJICHUSI HA KWUBOW OpraHu3M; IJIaBaHHUE PbIO; phblYaru B TeJe
YeJioBeKa; MpPU ITOM TEPEBOAMTH MPAKTUYECKYI0 3a/layy B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA/TIPU3HAKY (DU3UUECKUX SIBJICHUI C IIOMOIIIBIO MEarora;

— OMKCHIBATh M3YUYCHHBIE CBOWCTBA TeNl U (DU3UYECKUE SIBJIICHUS, HCIIOIb3YS
dbu3nyeckue BeTUYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTD,
CpelHssl CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTHU, BEC Tela, CHJIa TPEHUs, JaBIICHUE
(TBEpHoro Tena, JKUIKOCTH, Tra3a), BBITAJIKWBAIOIIAs CHUJIa, MEXaHHueckas padora,
MOITHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KOO(G(UITUEHT MOJIE3HOTO JEeUCTBUS MEXaHU3MOB,
KMHETUYeCKass M TIOTEHIMAJIbHAas DJHEpPrusi) ¢ OMNOpOd Ha CXeMy; MpU ONHCAHUU
packpbiBaTh (PU3UYECKHUI CMBICT HUCMOJb3YyEeMbIX BEJIIMYMUH, UX O0003HAYEHUS] U €IIUHUIIBI
(¢u3MYEeCKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTHh TpadUKu H3YYEHHBIX 3aBHCHMOCTEU
(M3UYECKUX BEJIMUMH C OTIOPOM HA TUIAAKTUYECKUNA MaTepua;

— XapaKTepu30BaTh CBOWCTBAa TeJl, (U3NYECKUE SBJICHUS U TIPOIECCHI,
WCIIOJNB3Ys MpaBUia CIOKEHHs cui (BAOJIb OAHOUM mpsiMoil), 3akoH ['yka, 3akoH [lackans,
3aKOH ApxXuMea, MPaBujiIo paBHOBeCHs phluara (0J0Ka), «30JI0TO€ MPABUIO» MEXaHUKHU,
3aKOH COXPaHEHUSI MEXaHUYECKOW PHEPTUHU; MPHU 3TOM JaBaTh CJIOBECHYIO (DOPMYITUPOBKY



3aKOHA M 3alMCBIBaTh €r0 MaTEMaTUYECKOE BBIPAXKEHUE II0J PYKOBOJCTBOM IeAarora c
00CyXIeHHeM Tu1aHa padoThl;

- OOBACHATH (PU3UYECKUE SBJICHUS, IIPOIIECCH] U CBOMCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyallM IPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: MPH IOMOIIM Iearora
BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE U3 |—2 JOTHYeCKHX
[IaroB ¢ Omopod Ha 1—2 H3yYEHHBIX CBOWCTBA (PUIWYECKUX SIBICHUH, (HU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

- pelmarh TUIOBBIE PACUETHBIE 3aa4d B |JEWCTBHE C OMOPOM HA aJrOpUTM,
PEIBAPUTEIBLHO Pa300paHHBI COBMECTHO C MENAroroM, MCIONb3ysl 3aKOHBI U (DOPMYJIBI,
CBsI3bIBaIOLIME (DU3MUECKHUE BEJIIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laydl 3aIllChIBaTh
KpaTKO€ YCJIOBHE, MOJCTaBIATh (PU3NYECKUE BEIUYMHBI B (OPMYJBI U IPOBOAUTH
pacuéThl, HAXOAUTh CIPABOYHBIC JAHHBIE, HEOOXOIUMBIE JJI PEIICHUs 3a]a4, OLICHUBATh
PEATUCTHYHOCTD TOJTyYCHHON (DU3UIECKON BEITMYNHEI;

- pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOXHO PEMIUTh [P I[TOMOIIH
(U3UYECKUX METOAOB IOCJE MPEABAPUTEIBHOIO 00CYXKAEHUS C MEeJAarorom; npyu NOMOIIU
reJarora B OMKMCAHUK MCCIIEOBAHUS BBIACIATh POBEPSEMOE PEIIONIOKEHUE (TUIIOTEY),
C ONOpOM Ha IMJAKTHYECKHM MaTepuain pas3jinyaTb W HWHTEPIPETHPOBATH IOJYyYECHHBIN
pe3ysbTaT, HAXOAUTh MOocie O0CYKJIEHUSI C IeJaroroM OUIMOKH B XOJE OIBITa, AENaTh
BBIBOJIBI 110 €70 PE3yJIbTaTaM;

- YMETb HaXOJUTh C UCHOJIb30BaHUEM IIUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB
ONbITBI 1O HAOMIOAEHUI0 (PU3NYECKHX SABJICHUM WM (PU3NYECKUX CBOMCTB TEN:
(bopMyIupOBaTh IPOBEPSAEMbIE IPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0OBaHUsl C OMOPOM HA CXEMY, 3allMCBIBaTh XOJ OMNbITa U (OPMYIUPOBATH BHIBOABI
10/l PyKOBOJICTBOM IEAArOra;

— BBIMIOJIHSTH MPSMBIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHHU, MAacChl Tena, 00bEMa,
CWJIBI M TEMIIEpaTypbl C MCIOIb30BAHUEM aHAJIOrOBBIX U LU(POBBIX MPUOOPOB C OMOPOH
Ha aJrOpUTM; 3alKChbiBaTh IIOKa3aHUs NPUOOPOB € YUETOM 3aJaHHON aOCOJIIOTHOM
MOTPEIHOCTHA U3MEPEHUN;

- IIPOBOJMUTH COBMECTHO C II€aroroM MCCIECIOBAHWE 3aBUCHUMOCTH OJHOMN
(r3MYECKON BEIMYMHBI OT APYrOW C UCMOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTHU
IyTH PAaBHOMEPHO JBWXKYIIETOCA Tejla OT BPEMEHW JABWKCHMS TENA; CWIbBl TPEHUS
CKOJIBKEHHUsS] OT Beca Teljla, KayecTBa OOpabOTKH MOBEPXHOCTEH Tel W HE3aBUCUMOCTH
CUJIBl TPEHHUS OT IUIOMIAAW CONPUKOCHOBEHMS TEJ; CWJIBI YOPYTOCTH OT YIUIMHEHUS
MPY>KMHBI; BBITAIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tejla U OT IUIOTHOCTH
KHUJIKOCTH, €€ HEe3aBUCUMOCTH OT IIOTHOCTH Te€ja, OT INIyOMHBI, Ha KOTOPYIO MOTPY>KEHO
TEJO; YCJIOBMM TIUIaBaHUs TeJ, YCIOBUH paBHOBECHs pblyara u OJIOKOB); TOJ
PYKOBOJICTBOM TI€Jarora y4yacTBOBaThb B IUJIAaHUPOBAHUM Y4eOHOTO HCCIIEI0BaHUS,
coOupaTh YCTaHOBKY M BBINOJHATH HW3MEPEHMs], CJenysl MpedJIOKEHHOMY IUIaHy,
¢bukcupoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHJE
MpeJIOKEHHBIX TaOIUIl U TpadUKOB, 1eJaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEIOBAHUS;

- COOTHOCUTh KOCBEHHbIE H3MEpEeHMs] (PU3UUYECKUX BEIMYMH (IJIOTHOCTh
BEILIECTBA KUAKOCTH M TBEPAOTO TEJA; CHJIA TPEHUS CKOJIBKEHHMS; JABJICHUE BO3/yXa;
BBITAJIKMBAIONIAS CUJIA, ACHCTBYIOIIAas Ha MOTPYKEHHOE B KUAKOCTb TeJO; KOAP(ULIUEHT
MOJIE3HOTO JACUCTBUSL MPOCTHIX MEXAHU3MOB), CIENysl MPEAJIOKEHHOW MHCTPYKUUU; MPU
BBITIOJIHEHUH W3MEPEHHUI MOJ] pyKOBOJCTBOM I€Aarora cooOuparh SKCHEPUMEHTAIBHYIO



YCTAHOBKY M BBIYMCIISTH 3HAYCHHE UCKOMOI BETMUNHBL;

— coOyroaTh MpaBWila TEXHUKU OE30MAacHOCTH MpH paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIHHOTO O0CYKICHUS C MEJarorom;

— COTIOCTABJIATH MPHUHIIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS COCY IbI, OApOMETp, phIYar, MO BUKHBIN
1 HETIOJIBMKHBIH OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOM Ha AMJAKTUYECKUN MaTepHa;

— XapaKTepu30BaTh MPUHLIUIIBL JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB MOCIIE IPEABAPUTEILHOTO 00CYKICHUS C TIEIaroroM ¢ ONOPON Ha UX OMUCAHUSA
(B TOM umcie: TOALIMITHUKHA, YCTPOWCTBO BOJOIPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOW HACOC, apEOMETP), MCIONb3ysS 3HAHHUS O CBOWMCTBAX
bu3nUecKuX SIBICHUN U HEOOXOAUMbIe (U3NYECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

— MPUBOIUTH MPUMEPHI / HAXOAUTh UH(POPMALIMIO O MPUMEpPaX MPAKTUIECKOTO
UCIIONIb30BaHUsl (DU3MUECKUX 3HAHUW B TOBCEAHEBHOW KU3HU JUId OOecTeueHUs
Oe3omacHOCTM npuU oOOpalleHud ¢ nOpubopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAHEHUs 3/I0pPOBbsl U COOIIOACHUS HOPM 3KOJIOIMUECKOIrO MOBEICHUSI B OKpYXarollei
cpene;

- OCYIIECTBIIAThH C IOMOIIIBIO Telarora 0T00p UCTOYHUKOB MH(POPMALIUHU B CETH
HHuTepHET B COOTBETCTBUH C 33JaHHBIM MOMCKOBBIM 3allPOCOM, HAa OCHOBE HMEIOIIUXCS
3HaHUU U MYTEM CPaBHEHHUS PA3TMUYHBIX NCTOYHHKOB BBIACNIATH WH(GOPMAIMIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;

- WCIIONIb30BaTh TPH BBIMOJHEHUN YUYEOHBIX 3aJaHW HAayYHO-TIOMYJIAPHYIO
aUTepaTypy (U3MUECKOro COJEp)KaHUs, CIPaBOYHbIE MaTepHalibl, PECYpChl CETU
WuTtepHer; BnageTe npuéMaMud  KOH 'CIIEKTHPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
uH(pOpMalUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

- co3/aBaTh IOJ PYKOBOJCTBOM TIlelarora C OOCYXKICHHEM IIjlaHa padOThI
KpaTKHe MHUCbMEHHBIE M YCTHBIE COOOIEHUs Ha OCHOBE 2—3 MCTOYHHKOB WH(pOpPMAIUU
(bu3MUeCKOT0 COIep)KaHWsA, B TOM YHWCIEe NyOIMYHO JAeNaTh KpaTKhe COOOIICHHS O
pe3ynbTaTax MPOEKTOB WM YUY€OHBIX MCCIEIOBAHHIA, TP STOM TPaAaMOTHO HCTOJIh30BaTh
W3YYCHHBI TIOHATUWHBIA ammapaT Kypca (HU3UKH, COMPOBOXKAATh BBICTYIICHUE
MPE3CHTAIUEN;

- IPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M WCCIEIOBAHHUM MOJA PYKOBOJCTBOM
nejarora pacnpeneNiarTh OO0S3aHHOCTH B TpyNIe B COOTBETCTBUU C IMOCTaBJICHHBIMU
3aJjladyaMM, CIE€JUTh 32 BBIIOJIHEHWEM IUJIaHA JEHCTBHIl, aJeKBaTHO OLEHUBATh
COOCTBEHHBI BKJaJ B JACATENBHOCTh TPYIIIbl; BbICTPAaUBAaTh KOMMYHHKAaTHBHOE
B3aMMOJICICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8 KITACC

[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTpPa)KaThb
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOLIUXCS YMEHUI:

— OpUEHTHUPOBAThCS B MOHATUSAX W ONEPUPOBaTh MMHU Ha 0a30BOM YpPOBHE:
Macca M pasMepbl MOJIEKYJ, TEIJIOBOE [BWIKEHHE aTOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHMSI BEUIECTBa, KPHUCTAUIMYECKME W aMOp(HbIE Tela, HACBHIILEHHBIH |
HEHACBILLEHHBIN 11ap, BIAKHOCTh BO3yXa; TEMIEPATypa, BHYTPEHHA YHEPTHs, TEIUIOBOU
JBUTaTEelIb; 3JIEMEHTAPHBIM JIEKTPUUYECKUM 3apsl, DJIEKTPUUECKOE IOJIE, MPOBOJHUKU U
TUDJIEKTPUKH, TTOCTOSIHHBIM 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;



- pa3iauyaTh SBJIEHUS I0CJIE IPEIBAPUTENBLHOTO OOCYXACHHUS C IEAarorom
(TemyoBOe paclIUpeHue/cxaTHe, TEIUlonepenadya, TEIUIOBOE pPAaBHOBECHE, CMayMBaHUE,
KaNWUISIpHbIE ~ SIBJICHWS, MWCIApEHUE, KOHJACHCALMs, IUIaBICHUE, KpUCTaJUIM3alus
(oTBepAeBaHUE), KUTICHHE, TeIUlonepenaya (TerI0ONpPOBOIHOCTb, KOHBEKIIUS, U3TyUYCHUE);
ANEKTPU3aLUs TEJl, B3AUMOJEHCTBUE 3apsiiOB, JEHCTBUS JIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHWTOB, JIEWCTBUE MATHUTHOTO MOJS HAa MPOBOJHHUK C
TOKOM, 3JIEKTPOMArHWTHAs HMHAYKLHS) MO ONHUCAHUIO MX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

- pacrno3HaBaTh C IOMOIIBIO MEAAarora MposBICHUE HU3YUYEHHBIX (DU3MUECKHUX
ABJICHUN B OKpYKalOLIEM MHpE, B TOM uuciae (U3NYECKUE SIBJICHUS B INPUPOJIE:
IIOBEPXHOCTHOE HATSHKEHHE U KANWJUIAPHBIE SIBICHUS B IPUPOJE, KPUCTAUIbI B MPUPOJIE,
n3nydenue CouHlla, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa,
WHEes, CHETa; DJIEKTPUUECKHE SBJICHUS B aTMoc(depe, dIEKTPUUECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE MoJje 3eMiid, Apeid MOor0COB, POJIb MarHUTHOTO MOJIS JUIs )KM3HU Ha 3emiie,
MOJISIPHOE CHUSIHUE; MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1ayy B y4E€OHYIO, BBIIEIATH
CYILLIECTBEHHbIE CBOMCTBA/MIPU3HAKU (DU3UUECKUX SIBICHUIA;

- OMKCHIBATH IOJ PYKOBOJCTBOM Iie/arora ¢ OOCYXJEHHEM IUIaHa padoOThI
U3YYEHHbIE CBOWCTBA TeJl W (U3UYECKUE SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE BEITUYHHBI
(TemmepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJEibHas TEIUIOEMKOCTb
BELIECTBA, Y/eJIbHAs TEIJIOTA IUIABJICHMSI, YE/IbHAs TEIJIOTa MapooOpa3oBaHus, yaAeIbHas
TEIUIOTAa CrOopaHusl TOIUIMBA, KO3(PPHUIMEHT MOJE3HOTO ICHCTBHUS TEIUIOBOM MAalIUHBbI,
OTHOCUTEJIbHAS BIIAJKHOCTh BO3/yXa, DJIEKTPUYECKHM 3apsj, CHJIA TOKa, HIEKTPHUUYECKOE
HaIpsHKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YJEIbHOE CONPOTHUBICHUE BELIECTBA, padoTa
Y MOUIHOCTh 3JIEKTPUYECKOIO TOKA); MPU ONMUCAHUU MPABUIBHO TPAKTOBATh C MOMOUIBIO
negarora (U3MYECKUMI CMBICI HCIOJb3YyEMbIX BEIUYMH, OOO3HAUEHUS U E€AUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOAUTh (HOPMYJIbl, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMHU, CTPOUTHh TpadUKU H3YUYEHHBIX 3aBHCHUMOCTEU
(hbU3MYECKUX BEITNYHH;

— OMpeaeNsATh MOCJIE MPEIBAPUTEIBLHOr0 00CYKIAEHHUS C MEJaroroM CBOMCTBa
TeN, (pU3nUecKue sIBICHUS U IPOLECCHI, UCIIOJIb3YSl OCHOBHBIE MOJOKEHHS MOJIEKYJISPHO-
KMHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA, NPUHLMUI CYINEpPIO3WLHAH IoNel (Ha
Kaue€CTBEHHOM YpPOBHE), 3aKOH COXpPAHEHUs 3apsAna, 3akoH OMa Juisl ydacTKa LEenu, 3aKOH
JUxkoyns—JIeHna, 3aKOH COXpAaHEHMsS DJHEPruU; IPU ITOM HAXOAWTH CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHa U €ro MaTeMaTHYECKOE BBIpAXKEHUE C OMOpoill Ha IU(POBBIC
o0pa3oBaTebHbIE PECYPCHI;

- COOTHOCHUTh MOJ| KOHTpOJeM menarora (u3MYecKue MpOLECChl U CBOMCTBA
T€J, B TOM YHUCJIE U B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, Ipu
MOMOMUIH TIe1arora BhISBISATh MPUUNHHO-CIEICTBEHHBIE CBSI3U, CTPOUTh 00bSICHEHUE U3 1—
2 JIOTMYECKUX IIIaroB ¢ OMopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(bu3nYeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- peniaTh TUIIOBBIE PACUETHBIE 3a1aun B 1—2 AEMCTBUS C OMOPOM Ha aNrOpUTM,
MpEeABapPUTENILHO pa300paHHbli COBMECTHO C MEAAroroM, UCHoib3ysl 3aKOHbI U (POPMYIIbI,
CBA3BIBaIOLIME (PU3MUYECKre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS 3aJa4yM 3alMChIBATh
KpAaTKO€ YCJIOBHE, BBISIBISITH HEAOCTATOK JTAHHBIX JIJISl PEIICHMSI 3a]]a4H, BEIOUPATh 3aKOHbI
u (opmyinbl, HeoOXoauMble [JIs1 €€ penieHus, MPOBOAUTH pacy€Thl M CpPABHUBATH



MOJy4YEHHOE 3HaUeHUE (PU3NUECKON BETUUHNHBI C U3BECTHBIMU JIaHHBIMY;

- UMETh MPEACTABIECHUE O MPOOJIEMax, KOTOPbIE MOXHO PELIUTh HNpU MOMOIIU
bu3MUeCKUX METOJOB TOCIE MPEeIBAPUTEILHOTO OOCYKIEHUS C IMEJaroroM; HCIOJb3ys
ONKMCAHUE MCCIEN0BAaHUSA, BBIIEIATh IPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATH
MPaBUJILHOCTH MOPSIKA MPOBEACHUS UCCIEIO0BAaHUSA, JEIATh BHIBOBI;

- YMETh HAXOJIUTh C MCIOJIH30BAaHUEM ITU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
ONBITHl 10 HAOJIOJEHUIO (QU3NYECKUX SIBICHUH WU (U3MUECKUX CBOMCTB Tel
(xanwIspHBIE SIBJICHUS, 3aBUCHMOCTD JaBJICHUS BO3JlyXa OT €ro 00béMa, TeMIepaTyphl;
CKOpPOCTM  IIpolecca  OCTBHIBAaHUS/HAarpe€BaHWs  NpPU  MU3IYYEHHMM  OT  I[BETa
U3JTy4arolle/moromaroneil TOBepXHOCTH; CKOPOCTh MCHAPEHUs BOABI OT TEMIIEpaTyphl
KHUJIKOCTH M IUIOIAAM €€ MOBEPXHOCTH; OJJIEKTpU3alusg Tel U B3aUMOJCHCTBHE
AJIEKTPUYECKUX 3apsAJ0B; B3aUMOJEHUCTBUE IIOCTOSIHHBIX MArHUTOB, BH3YyalW3alUs
MarHUTHBIX TMOJIEH MOCTOSTHHBIX MAarHWTOB; JACMCTBUS MAarHUTHOTO TMOJI HA MPOBOJHUK C
TOKOM, CBOWCTBAa JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENII IOCTOSHHOIO TOKA):
(bopMyIupOBaTh IPOBEPAEMbIE MPEATION0KEHHS], COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyZI0BaHuUsl C OMOPOM HA CXEMY; ONUCHIBATH XOJ OIbITa U (POPMYJIUPOBATH BHIBOJBI
M0J/1 PyKOBOJICTBOM I1€J1arora;

- MMETh MPEJCTaBIEHUS O HU3MEPEHHH TEMIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3]lyXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaT4YUKOB (DM3MUECKUX BEJIMYMH; IPHU IOMOIIM II€Jarora CpaBHUBATh PE3YJbTAThI
U3MEpEHUH ¢ yU€TOM 3a/1aHHOM a0COJIFOTHOM MOrPENTHOCTH;

— IPOBOJUTH COBMECTHO C II€JAaroroM MCCIEI0BAaHUE 3aBHUCHUMOCTH OJHOMN
(r3MYECKON BEIMYMHBI OT JPYroM ¢ UCHOJBb30BAaHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTD
CONPOTHUBJIEHUS MTPOBOJIHUKA OT €r0 JIJIMHBI, IJIOMIAX MONEPEYHOT0 CEYEHUS U yIEITbHOTO
CONPOTHUBJICHUSI BEILECTBA MPOBOJHMKA; CUJIbl TOKA, UAYLIErO0 Yepe3 MPOBOJIHHUK, OT
HaIpsOKEHUST Ha MPOBOJHHUKE; MCCIEIOBAHUE IOCIEN0BATEILHOTO U MapajuleIbHOTO
COEIMHEHUM MPOBOJHUKOB): IUJIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITNIOJHATh M3MEPEHHUsl MOJI PYKOBOJCTBOM IeJarora, cjienysl NMpeasioKeHHOMY IUIaHy,
(bukcupoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCMMOCTH B BUE TaOIuUIl U TpaduKoOB, Je1aTh
BBIBO/JIbI 110 pe3y/bTaTaM UCCIIEI0BaHUs MOCIEe 00CYXKACHUS C TIE1aroroMm;

- COOTHOCUTh KOCBEHHBbIE HU3MEpPEHHUs (PU3NYECKUX BeIUYMH (yIenbHas
TEMJOEMKOCTh  BEIIECTBA, CONPOTHBIEHWE NPOBOJHUKA, padoTa H  MOIIHOCTH
ANIEKTPUYECKOr0 TOKa): C IMOMOILIBIO IMeJarora IUIAHUPOBAaTh HW3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIOKEHHON HHCTPYKUUH, U BBIYHCIATH
3HaYeHHUE BEITNYHMHBI;

- coOJ0/1aTh MpaBUiia TEXHUKU O€30MACHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIHHOTO OOCYKIEHUS C MEJarorom;

- COTOCTABJIATh C TIOMOIIBIO TMeAarora MNPUHUIUIBI ACUCTBUS HW3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCAaHUS (B TOM YUCIE: CUCTEMA
OTOIUJIEHUSI JIOMOB, THUIPOMETp, IMapoBas TypOMHA, aMIepMETp, BOJBTMETP, CUETUHK
AIEKTPUYECKOM  SHEPrHM,  AJEKTPOOCBETUTENbHbIE  NMPUOOpBI,  HarpeBaTEIbHbBIC
AIEKTPONPUOOPHl  (IpUMEPBI), AJICKTPUUYECKUE NPEAOXPAHUTENIU;, DIJICKTPOMATHMT,
ANEKTPOJBUTATENh TOCTOSHHOIO TOKA), MCIOJb3ysl METOAMYECKHE MaTephalbl O
CBOMCTBax (pM3MUECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

- pacno3HaBaTh MOCE MPEABAPUTENHLHOTO O0OCYX AEHUS C MEJaroroM MpocThie



TEXHUUYECKHUE YCTPONCTBA U M3MEPUTEJIbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM
pUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, THUTPOMETP, IBUIATEIb
BHYTPEHHETO CrOPaHus, JIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI JJIEKTPUUECKUX LETei
C IIOCJIEIOBATEIBHBIM W IApPAJUICIBHBIM COCIMHEHUEM JJIEMEHTOB, COOTHOCS YCJIOBHBIC
0003HAYEHUS FIEMEHTOB JIEKTPUYECKHUX LENEH;

- MPUBOIUTH MPUMEPBI/HAXOAUTh UHGOPMAIMIO O MPUMEpax MPAKTUYECKOTO
UCIIONIb30BaHUsl (DU3MUECKUX 3HAHUW B TOBCEAHEBHOW KU3HU JUId OOeCTeueHUs
Oe3omacHOCTM TpU OOpalleHud ¢ TOpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHUs 3/I0pPOBbsl U COOIIOACHUS HOPM SKOJIOIMUECKOIO MOBEIECHUS B OKPYXKarollei
cpexne;

- OCYIIECTBIIAITh C IMOMOINBIO IeAarora IMOUCK HH(OpManuu (PU3NYECKOTO
coxepkaHus B ceT MHTEpHET, HA OCHOBE MMEIOLIMXCS 3HAHMM U IYTEM CpPaBHEHUSA
JOTIOJIHUTENBHBIX ~ HMCTOYHHMKOB  BBIACNHATH  HMH(OpPMALMIO,  KOTOpas  SBISETCS
MIPOTUBOPEYUBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

- MCIIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHHM OTOOPAaHHYIO MEIaroroM
Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOTO COJEPKAHMS, CIPABOYHBIE MaTEpHAJIbI,
pecypcsl ceTi IHTepHeT; BaAeTh NpuéMaMi KOHCTIEKTUPOBAHUSI TEKCTA, TPeoOpa3oBaHus
uHbOpMallMu M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYryl0 C ONOpPOH Ha ajroputM H
YTOYHSIOIIKE BOIIPOCHI NIEAArora;

- CO3/1aBaTh IOJ PYKOBOJACTBOM IeJarora ¢ OOCYXJEHHEM IUIaHa paboTh
MMCbMEHHbIE U KpAaTKUE YCTHbIE COOOILIEHUsA, 0000mas uH(OpMalMI0 M3 HECKOJIbKHX
MCTOYHUKOB (PU3MUYECKOrO0 COAEpKaHWsA, B TOM YHCIE MNYOIMYHO NPEICTaBIATH
pe3ynbTaThl NPOEKTHOW WM HCCIEAOBATENIbCKOW IEATEIbHOCTH; MPU 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TMOHATHMHBIA ammapaT Kypca (U3HKH, COINPOBOXIAThH
BBICTYIUJIEHHE NPE3EHTALNEM;

— IpPU BBIIOJHEHUH YYE€OHBIX NPOEKTOB UM MCCIECIOBAaHUN (PU3MUECKHUX
IPOLECCOB MOJ PYKOBOJICTBOM II€arora pacrpeaensTh 00s3aHHOCTH B TpyIIe B
COOTBETCTBHUM C MOCTABJICHHBIMU 33Ja4aMH, CJICINUThH 3a BBIIOJHEHUEM IJIaHA IEUCTBUM U
KOPPEKTHUPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B JEATEIBHOCTh TPYIIIIHI;
BBICTPaMBaTh KOMMYHUKATHBHOE B3aWMOJEHCTBUE, MPOSBISIL TOTOBHOCTH pa3pellaTh
KOH(DJIUKTBHI.

9 KJIACC

[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTPa)KaTh
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOLIUXCS YMEHUI:

- OpUEHTHUPOBAThCS B MOHATUAX U OMNEPUPOBATH MMH Ha 0a30BOM YpOBHE:
CUCTEMA OTCUETA, MaTepuaibHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBWKeHUs, aeopmanus (ymnpyrasi, IJIacTHUECKasl), TpPEHHUE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTb U MEPETPYy3KHU; HEHTP TAKECTH; aOCOIIOTHO TBEPJOE TENO, IEHTP
TSOKECTH TBEPAOrO Tejla, pPAaBHOBECHE; MEXaHUYECKHe KojeOaHus U BOJHBI, 3BYK,
uH(Pa3ByK U YIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M AAJbHO30PKOCTh, CIEKTPbl UCIYCKAHMS W TMOIJIONIEHUS; albda-,
0eTa- 1 raMMa-U3Ty4YeHuUs, U30TOIbL, IAEPHAS DHEPreTHKA;

— COOTHOCHUTH SIBJIEHUSI TIOCII€ MPEABAPUTENBLHOIO OOCYXKACHHS C I€1arorom
(paBHOMEpHOE M HEPAaBHOMEPHOE MNPSIMOJMHEHHOE JBW)XEHHE, PABHOYCKOPEHHOE



NpsIMOJIMHEWHOE JIBHJKEHHME, CBOOOJHOE TMAJE€HUE TeJl, PABHOMEPHOE JIBUKEHHUE 10
OKPYXHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE NBM)XEHHE, KOoJeOaTeNbHOE JBUXKEHUE
(3aTyxarolue 1 BhIHYXJACHHbIC KOJIeOaHus1), Pe30HAHC, BOJIHOBOE JBUKEHUE, OTPAKECHUE
3ByKa, MPSIMOJIMHEHHOE DPACHPOCTPAHEHHE, OTPAKEHHE M TPEJIOMIICHHE CBETa, MOJIHOE
BHYTPEHHEE OTpPaKEHUE CBETAa, pPA3J0KEHHE OEJIOro CBeTa B CHEKTP U CIOXKECHHE
CHEKTPaJbHBIX  I[BETOB, JHCIEPCUS  CBETa, E€CTECTBEHHAas  pPaJMOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEWYATOrO CIHEKTpa M3IY4YCHHs) MO OMUCAHUI0 HX XapaKTePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

- pacro3HaBaTh C MOMOIIBIO T€arora MPOSBICHUE HU3YYCHHBIX (DHU3HMUECKUX
SBJICHUM B OKpYKaroleM Mupe (B TOM Yuciie (PU3NYecKue SBICHUS B IPUPOJIC: MPUITUBBI U
OTJIMBBI, JBWXKeHUE I1aHeT COJHEYHOW CHCTEMbl, PEAaKTUBHOE JBM)KCHHE >KHBBIX
OpraHU3MOB, BOCIIPHUSITUE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMUUYECKHE BOJIHBI,
I[yHaMH, 3XO, LIBETa TeJ, ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE IEHCTBUE
BUJUMOTO,  yJIbTPapUOJETOBOIO U  PEHT-TEHOBCKOTO  H3JIyYE€HUH; €CTECTBEHHbIN
paMoOaKTUBHBIN (DOH, KOCMHYECKHE JIy4H, DPaJAOAKTUBHOE W3IyuYe€HUE MPUPOTHBIX
MUHEPAJIOB; ICUCTBHUE PAMOAKTUBHBIX M3TyUYEeHUIN Ha OPTaHMU3M UYeJIOBEKa), IPH 3TOM IO/
PYKOBOJICTBOM TI€arora IMEepPEeBOAUTh NPAKTHUECKYIO 3a7ady B Yy4eOHYIO, BBIIETSTH
CYILLIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHMUIA;

- OMKCHIBATH MOJ PYKOBOJCTBOM Iie/arora ¢ OOCYXJEHHEM IUIaHa padoOThI
M3YYECHHBIC CBOWCTBA Tl W (PU3UUYECKUE SIBJICHUS, UCIONb3Ysd (DU3MUECKHE BETUUMHBI
(cpennsis M1 MTHOBEHHasi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JABM)KEHUH, YCKOpPEHUE,
nepeMelleHne, MyTh, yrioBas CKOPOCTh, CHJIA TPEHHUs, CHJIa YIPYroCTH, CHIIa TSKECTH,
yCKOpeHue cBOOOJAHOrO MajJIeHUs], BEC TeJla, UMITYJIbC T€a, UMITYJIbC CHJIbI, MEXaHUYECKas
paboTa M MOIIHOCTb, MOTEHIMAJbHAS HSHEPrUsl Teja, MOJHATOrO HaJ MOBEPXHOCTHIO
3eMJIM, TOTEHUHMalbHAs JHEPIUs CXKAaTOM NpPYXHUHbI, KUHETUYECKass HSHEeprus, IOJIHas
MEXaHW4YeCKas SHEepTHUs, MePUOJ] U YacTOTa KoJeOaHui, JUTMHA BOJIHBI, TPOMKOCTH 3BYKa H
BBICOTa TOHA, CKOpPOCTh CBETa, IOKa3aTellb MPEJOMIICHHUSI CpPEebl); MPHU OINUCAHUU C
MOMOIIBIO YUUTENS MPAaBUIBHO TPAKTOBATH (PM3MUECKUN CMBICIT HUCIOJB3YEMBIX BEIMYHUH,
0003HAYCHUSA U €IUHUIBI (U3NYECKUX BEITUYMH, C OMIOPOM Ha METOIMYECKUX MaTepuall
HAaXOAUTh (HOPMYINBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEJIMYHUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTD TpaUKN U3y4EeHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIIUYHH;

— XapaKTepU30BaTh IOCIIE€ TPEABAPUTEIBLHOTO OOCYKIEHUS C TIel1arorom
CBOMCTBa Tell, pU3NUECKUe SBJICHUS U MPOLIECCHI, UCIONb3Ys 3aKOH COXPAaHEHUS! SHEPTUH,
3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHIIMI CYEPIO3ULUN CUJI, TPUHIIUI OTHOCUTEIBHOCTH
['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsSI HUMIIYJbCa, 3aKOHbl OTPAXEHUS WU
MIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsiIOBOIO0 M MAacCOBOT0O YHCEIN MPHU SIIEPHBIX
pEaKIusX; Mpy STOM HaXOJUTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0 MaTeMaTHUECKOe
BBIpaXXEHUE C OMOPO Ha MG POBBIE 00pPa30BaTEIBHBIE PECYPCHI;

- COOTHOCHUTh MOJ| KOHTpOJeM mejnarora (pu3nMuecKue MpOIECChl U CBOMCTBA
Tel1, B TOM 4YHCJIe U B KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH NIPU TOMOILM T€Jarora NpUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
U3 2—3 JOTUYECKHMX IIaroB C OMOpPOW Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

— peliaTh TUIIOBbIE pacYETHBIE 3a/1auu B 1—2 EeHCTBUS C ONMOPOM Ha aNTOPUTM,
MpeIBapUTEIbHO Pa300paHHBII COBMECTHO C, WCIOJNB3YysSd 3aKOHBI W  (HOPMYIIHI,



CBsI3BIBAIOIINE (DM3MUECKHUE BEIIMYMHBI: HA OCHOBE aHallM3a YCIIOBHUS 3a/1a4Ml 3allMChIBATh
KpaTKO€ yCIIOBUE, BBISBIISTH HEOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BBIOUPATH 3aKOHBI
1 GopMyIIbl, HEOOXOAUMBIE ISl PEIICHUs, IPOBOIUTH PACUYETHI U OLICHUBATH C MOMOIIBIO
YUUTENS PEATUCTUIHOCTD TIOJTYICHHOTO 3HAYCHUS (PU3NICCKOM BEITMYHHBI,

— MMETh MPEACTABJICHUE O MPoOIeMaxX, KOTOPhIe MOKHO PEIINTh MPU MTOMOIIH
(MBUYECKUX METOJIOB; HCIIOJIB3Ysl OMUCAHUE HWCCICAOBAHMS, TMOCIE MPEIBAPUTEIHLHOTO
OOCY)XIEHHsI C TIEJaroroM BBIIEIATH IPOBEPSIEMOE TPEAIOIOKEHUE, OIICHUBATH
MPaBUJILHOCTH TOPSJIKA TIPOBEICHUS MCCIICIOBAHUS, JIeJaTh BBHIBOABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUH U OTIBITOB,;

- YMETh HaXOJIUTh C UCIOJIb30BAaHUEM ITU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOIOCHUIO (PU3UIECKUX SBICHUHN WM (U3MUECKUX CBOWCTB TeN (M3y4YCHHE
BTOpOTO 3akoHa HpBIOTOHA, 3akoHa COXpaHEHUS DJHEPIHH, 3aBUCHUMOCTh TIEPHUO/A
KoJieOaHWil TPYKUHHOTO MasTHUKAa OT MAacChl Tpy3a H IKECTKOCTH TMPYKHUHBI W
HE3aBHCHUMOCTh OT aMIUTATYABl MajbIX KOJCOAHWH; MPSIMOJUHEHHOE pPACIPOCTPAHCHUE
CBETa, paslio’KeHUe OENoro CBETa B CIEKTP; M3YUCHHE CBOMCTB M300paKCHHS B TIOCKOM
3epKaje U CBOMCTB M300pakeHUs MpeaMeTra B coOuparomiel JuH3e, HaOJIoJaeHue
CIUTOITHBIX M JTMHEHYATHIX CIEKTPOB HM3IYUCHHS): CAMOCTOSTEIHHO COOMpaTh YCTAaHOBKY
13 U30BITOYHOTO HabOpa 00OpPYAOBaHHUS C ONIOPON HA CXEMY; OMHUCHIBATH XOJI OMbITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI 110 PYKOBOACTBOM I1€/1arora;

— POBOJUTH TPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHM, OIpenesss
CpellHee 3HaUYCHUE U3MepsSIeMOoil BeTMYUHBI ((DOKYCHOE PACCTOSTHUE COOMpPAIONIEH JINH3bI);
000CHOBBIBaTh BBIOOP cIoc00a U3MEpPEHUS/U3MEPUTEIILHOTO MTPUOOPa;

- MPOBOAWTH COBMECTHO C TIEIarOTOM  HCCJIEOBAaHHE 3aBHCHMOCTEH
(MBUYECKUX BEIMYMH C HWCIIOJIB30BAaHUEM MPSMBIX H3MEPEHUH (3aBHCHMOCTH ITyTH OT
BpEMCHHU TIPH PaBHOYCKOPEHHOM JBIDKEHWH O€3 HadaJbHOW CKOPOCTH; Iephoja
KOJIcOaHWI MaTeMaTHYECKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaXEHUS
CBETa OT yIJIa MaJIeHUs U yriia IPeJOMJICHHUS OT yrila MajeHus): Tmociie 00CyKIACHHS 0
PYKOBOJICTBOM II€/Iarora IjIaHupoBaTh UCCIIeIOBaHNE, COOUPATh YCTAaHOBKY, (UKCHPOBATH
PE3yNbTAThI MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BETUYHUH B BUjIE TaOIUIl U TpaduKoOB,
JIeIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHUS;

— COOTHOCHUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYUH (CPEIHSISl CKOPOCTh
1 YCKOpEHHWE Tella IPH PaBHOYCKOPEHHOM JIBIJKCHHH, YCKOPEHHWE CBOOOIHOTO IaJICHUS,
KECTKOCTh TPYXKUHBI, KOIDPHUIIMEHT TPEHUS CKOJBKEHUS, MEXaHWUYecKas paboTa
MOIIIHOCTbh, YAaCTOTA M TIEPHO]] KOJCOAHN MaTEMaTHIECKOTO U MPYKHHHOTO MasTHUKOB,
onTHYeCKas cuia coOuparomied JWH3BI, PaJIUOaKTUBHBIM (POH): C MOMOIIBIO Ieaarora
IJIAHUPOBATh HW3MEPCHHsI; COOMPATh SKCICPUMEHTAIBHYIO YCTaHOBKY W BBITIOJHATH
WU3MEPCHHUSI, CIIeAys] TPEIJIOKCHHONH WHCTPYKIIMH; BBIYHMCIATH 3HAYCHUE BEIUYHHBI U
aHATM3UPOBATh TOJYUYCHHBIE PE3YJIbTAThI C YIETOM 3aJaHHOU MOTPEITHOCTH U3MEPEHU;

— coOMI0/IaTh MpaBUiia TEXHUKHU OE30MaCHOCTH TpHU paboTe ¢ JabopaTOPHBIM
00opyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKICHHUS C IE1aroroMm;

— COTIOCTaBIIATh C TOMOIIBIO TI€Jarora OCHOBHBIC MPU3HAKK HU3YYCHHBIX
bu3nuecKkux MoOJeNel: MaTepualibHas TOYKa, a0COMIOTHO TBEPAOE TEIO, TOUYCHYHBIN
WCTOYHHMK CBETa, JIy4, TOHKas JIMH3a, TUTAHETapHAas MOJEIb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO $I/Ipa C ONOPOM Ha METOUYECKIE MaTepPHAIbI,

- XapaKTepU30BaTh IMOCIE TPEABAPUTEIHLHOTO OOCYKIEHUS C TIeAarorom



INPUHLUIIBI AEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C ONOPOIl Ha HUX
onucaHus (B TOM YHUCIE: COUAOMETP, NATYMKHU IOJIOKEHUS, PACCTOSHUSA U YCKOPEHMUS,
pakera, 3XO0JIOT, OYKH, MEPHUCKOI, (hoToammapar, ONTUYECKUE CBETOBOJbI, CHEKTPOCKOIL,
J03UMETp, kKamepa Bunbcona), ucnonb3ys nudpossie 00pa3oBaTENIbHbBIE PECYPCHI;

- UCIIOJIB30BAaTh MOJl PYKOBOACTBOM I1€Jarora CX€Mbl U CXEMAaTHYHbIE PUCYHKU
M3YYEHHBIX TEXHHUYECKHX YCTPOMCTB, MU3MEPUTEIBHBIX NPUOOPOB U TEXHOJOTHYECKHX
MPOLIECCOB IPU PELIEHUU Y4YEOHO-NPAKTUYECKUX 337a4; ONTHYECKUE CXEMbl I
MOCTPOCHHUS N300paXKEHHI B IIIOCKOM 3epKajie M COOMpAIOIIeH INH3E;

- OPUBOJUTH MPUMEPHI/HAXOAUTh UHPOPMALMIO O MPUMEPAX MPAKTUYECKOTO
UCIOJb30BaHUSl (PU3MUYECKUX 3HAHUH B IIOBCEJIHEBHOM JKM3HH M 0OecredeHHs
Oe3omacHoCTM npu oOpalleHud ¢ nOpubopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAHEHUS 3/10pPOBbsl U COOIIOJEHHSI HOPM 3KOJOTHYECKOrO MOBEACHUS B OKpY’KaIOLIEH
cpexne;

- OCYUIECTBJIATh MOJ  PYKOBOJACTBOM  Ilearora IOUCK  HWH(pOpManuu
¢u3nueckoro coaepkanus B ceTd MHTepHET, CaMOCTOSITENIbHO (POPMYIHPYS MOUCKOBBIN
3aMpoc, HAXOOUTh IYyTH ONPEEICHUs JAOCTOBEPHOCTH MOJYyYEHHOM HH(OpManuu Ha
OCHOBE UMEIOLINXCS 3HAHUH U TIONIOJIHATEIBHBIX HCTOYHHUKOB;

- UCIOJIb30BaTh MIPU BBINOJIHEHUU Y4e€OHBIX 3aJaHUIl 0TOOpaHHYIO I€1arorom
HAyYHO-TIOMYJISIPHYIO JINTEPATypy (PU3MUECKOro COJEp’KaHus, CIpaBOYHbIE MaTepualbl,
pecypcbl ceTi IHTepHeT; BaAeTh NpuéMaMu KOHCIIEKTUPOBAaHUSI TEKCTA, TPeoOpa3oBaHus
uH(pOpManuMM M3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYTyl0O C OINOPOW Ha aIroput™M u
YTOUYHSIOIIME BOIPOCHI M€1arora; co3aaBaTh MO PyKOBOACTBOM I€J1arora ¢ 00CyKJI€HUEM
miaHa paboThl NUCBMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HWH(GOpPMAIUU U3
HECKOJBKMX HCTOYHUKOB  (PU3WYECKOTO  COAEp)KaHUA, MyOJIUYHO MPEICTaBIATH
pe3ynbTaThl NPOEKTHOW WM HCCIEAOBATENIbCKOM IEeATEIbHOCTH; MPU 3TOM TI'PaMOTHO
MCIIOJIb30BaTh M3YyYEHHBIM TOHATUWHBINA ammapaT HM3y4yaeMoro pasjaena (QU3uKu u
COTIPOBOXAATh BBICTYIJICHUE Tpe3eHTalued ¢ Yy4€TOM OCOOCHHOCTEW ayIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHMPOBAHUE

7 KIJIACC
HaumenoBanue
No KonnuectBo OCHOBHBIE BU/IbI DneKkTpoHHBIC U(PPOBBIE 00pa30BaTEIbHBIC
pa3esioB U TeM [TporpammHOe coepkaHue
o/ 4acoB JEATEIBHOCTH 00 YUYAIOIINXCS pecypcbl
y4eOHOT0 npeaMera
Paznen 1. ®dusuka u ee poJib B MO3HAHKH OKPYXKAIOLIET0 MUPa
1.1 |®usuka — Hayka o 2 dusuka — Hayka o mnpupoje. BeusiBieHue padnuunii Mexayhttps://school.infourok.ru/videouroki/3438a7¢3-
IPUPOJIE SIBrIeHusS IPUPOIBL(DU3HYECKIUMU nf6f8-43b4-bdfb-7f41962af163
duznyeckue SIBJICHUS X MMUYECKHUMU
MEXaHUIECKHE, TETJIOBBIC,IPEBPAIICHHSIMHU.
DIIEKTPUYECKHE,  MAarHUTHBIC,Paclio3HaBaHUe u
CBETOBBIC, 3BYKOBBIC Kiaccuukanus (HU3NUSCKHX|
SIBJICHUIA: MEXaHUYECKHUX,
TEIJIOBBIX,  JJEKTPUYECKHUX,
MardHWTHBIX M CBETOBBIX.
HaGmtoqeHne ©  ONMHCAHHUE
(bUBUYECKUX SIBICHHUI
1.2 [dusnyeckue BETHYMUHBI 2 dusnueckue BennunHbLONpeneneHre mensl aenenushttps://school.infourok.ru/videouroki/561e6ef2-
M3mepenue (bU3HMUCCKUX[IIKATIBI u3MepuTeIpHOroCc455-4682-aalf-af5279b7233f
BEJINYNH. dusndeckuempuodopa. N3mepeHue
pUOOPBI. [TorpemHOCTBIIMHENHBIX pa3MEepOB TEI U
u3MepeHnii  MeXIyHapOIHASMPOMEKYTKOB ~ BPEMEHH ¢
CHCTEMa eTNHUI YIETOM MOTPEIITHOCTEH.
3mepenue 00BEMA
PKAJIKOCTH W TBEPAOTO TeEIa.
3mepeHue TEMITEPATYPBI
pYd  TIOMOIIK KHIKOCTHOI'O
TepMOMETpa M JIaTYHKa
TEMITEPATyphl. BEIMONHEHNE
TBOPYECKMX  3aJaHdil  TI0
MMOMCKY CITOCOO0B M3MEPEHUS]
HEKOTOPBIX bu3nvecKux|



https://school.infourok.ru/videouroki/3438a7c3-f6f8-43b4-bdfb-7f41962af163
https://school.infourok.ru/videouroki/3438a7c3-f6f8-43b4-bdfb-7f41962af163
https://school.infourok.ru/videouroki/561e6ef2-c455-4682-aa1f-af5279b7233f
https://school.infourok.ru/videouroki/561e6ef2-c455-4682-aa1f-af5279b7233f

XapaKTEPUCTHK,  HAIPUMED,
pa3MepoB MaiblX OOBEKTOB

(BoJIOC, IIPOBOJIOKA),
YIAJIEHHBIX 00BEKTOB,
OOJIBIINX PACCTOSHHIA, MAJTBIX|
MPOMEKYTKOB BPEMCHH.

OOCyXJIeHHE MpeiaracMbIX
CII0CO00B

1.3.[EcTecTBeHHO-HAYYHBII 2 Kax (dbuszuka Hu npyrueBolBrKeHNE rurore3,budnuorexa [OK:
METO/I TO3HAHHUS CCTECTBCHHBIC HAYKH H3y4aroTOOBSICHSIFOIINX npocteiehttps://m.edsoo.ru/ff09f72a
[PUPO.Y. SIBJICHU, HarpuMmep: —
EcTeCTBEHHO-HAYYHBI ~ METOJIOYEMY OCTaHaBJIMBACTCS
IMO3HAHUS: HaOII0ICHUE, IBIDKYIIIEECS I10
MMOCTAHOBKA HAyYHOTO BOIPOCA,TOPH30HTATHLHON
BBLIIBIKEHHUE TUIIOTE3,IOBEPXHOCTH TEINO; — IIOYEMY)|
DKCIIEPUMEHT [0  IMPOBEPKEB KAPKYIO MOTOIY B CBETIION
TUIIOTE3, OOBSICHEHHEOIeXKIe MPOXTAJHEH, YeEM B
Ha0J110/1aeMOT0 SIBJICHUS.TEMHOM. IIpenyioxenue
Ormnrcanue (bu3NYECKUXCIOCOO0B MTPOBEPKU TUTIOTE3.
SIBJIEHWI C MOMOIIbI0 Mozenel [[I[poBeneHne  wmccliienoBaHus
MO MpOBEpKEe Kakoh — ubo
TUTIOTE3BbI. IToctpoenue
MIPOCTEULLINX MozeIen
(u3nyecKux SBICHUM (B BUIE
PUCYHKOB 15 R10%1 CXEM),
HaIpUMep, ajicHue
mpeaMeTa; MPSMOJIMHEHHOE
pacrpocTpaHeHHUE CBETa
Hroro no pazneny 6

Pazyen 2. [lepBoHauaibHBIC CBEICHUS O CTPOCHHH BEIICCTBA

2.1

CTpoeHue BeniecTa

1

CTpoeHHE BEIIEeCTBa: aTOMbl H|
MOJIEKYJIBI, ux pa3Mepsl.
OnbITHI, JI0Ka3bIBAIOIINE

ITMCKPETHOE CTPOEHUE BEIIECTBA

HaoOmronenune "
MHTEPIIPETALNS OIIBITOB,

buommoreka [{OK:
https://m.edsoo.ru/ff09fe0a

CBHJICTEIILCTBYIOIINX 00
ATOMHO — MOJIEKYJISIPHOM

CTPOCHHNHU BECIICCTBA: OIIBITHI C



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

pacTBOpEHUEM  Pa3IMYHBIX
BemectB B Boge. OlleHka
pa3MepoB aTOMOB U MOJICKYJI
C HCIOJIb30BaHUEM|
(dboTorpaduii, NOJTYICHHBIX HA
ATOMHOM CUJIOBOM|
MHUKPOCKOIIE (ACM) —
nmaboparopHas paborta 110
reme: «OIleHKa JuaMerpa
aToMa METOAOM psiioB (C
MCIIOJIb30BaHUEM
¢doTorpaduii)». OnpenenecHue
[pa3MepOB MaJIbIX TEJ

2.2

JIBrxeHue 51
B3alMOJECHCTBUE
YaCTHIL] BELIECTBA

JIBr>keHuMEe 4YacTHll BEIIECTBA.
CBsi3p  CKOPOCTH  JBH)KCHHS
YaCTHIL c TEeMIIEPaTypOH.
bpoyHOBCKOE JIBUKECHHUE,
mupdysus.  BzaumopeiicTue
YACTHIl BEIIECTBA: MPUTSIKEHHUE
MOTTAJIKUBAHNE

HaGmroneune u oOBICHEHHE

OpOYHOBCKOTO IBWXECHUS H
STBJICHHST g dy3un.
[IpoBeneHne u OOBSICHEHHE
OIBITOB 110  HAOJIOJEHUIO
TEIIOBOTO pacipeHusy|
ra3oB. [IpoBenenue 5|
O00OBSCHEHHUE  OMBITOB  TIO
0OHApPY>KEHHIO cuJ

MOJICKYJIAPHOTO HNPHUTSKCHUSA
1 OTTAJIKWBAHUA

bubnnoreka IIOK:
https://m.edsoo.ru/ff0a013e

2.3

IATperaTHble COCTOSHHSI
BEIECTBA

IArperaTHbIE COCTOSIHUS
BEIIECTBA: CTPOCHHE  Ta3o0B,
PKUIKOCTEN " TBEPBIX|
(KpUCTaJUIUYECKUX ) TeNl.
B3anmocBs3b MEXKTY|
CBOWCTBaMH BEIICCTB B Pa3HBIX
ArperaTHbIX COCTOSIHHSIX M UX
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHEM. OcoGeHnHoctr
ArperaTHbIX COCTOSIHUM BOJBI

bu6nuoreka [IOK:
https://m.edsoo.ru/ff0a0378

Onucanue (c
MCIIOIb30BAHUEM  TPOCTHIX
Mo/iesiei ) OCHOBHBIX|
pa3Iuuuil B CTPOCHHUH Ta3o0B,

PKUJIKOCTEM M TBEPABIX TEIL.
OO0bsicHEHNE MaJIOH
COKUMAEMOCTU KUIKOCTEH U

TBEPABIX  Tel,  OOJbILIOM
C)KUMAEMOCTH ra3oB.
OO0BsicHeHHE COXpaHEeHUs

dbopMbl  TBEPABIX TEN W



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

TEeKy4ecTH AKUJKOCTH.
[IpoBenenue OIIBITOB,
TOKa3pIBAIOIINX,  YTO B
TBEPAOM COCTOSIHUHM  BO/IbI
YACTULIBI HaXOJSTCS B
CpelHEeM Jajbllie JAPYr OT
nmpyra (IJIOTHOCTh MEHBIIIE),

qeM B KUAKOM.
YcTaHOBIEHHE B3aUMOCBS3H
MEXKTY 0COOEHHOCTSIMU

ArperaTHBIX COCTOSHHM BOJIbI
M CYyIIECTBOBAaHHEM BOJIHBIX
OpraHu3MOB MC —
Ouosorusi, reorpadusi)

MexaHudeckoe JBHKCHHE,
PaBHOMEpHOE U HEPABHOMEPHOE
neukeHue. Ckopoctb. Cpennsis
CKOpPOCTh MpPHU HEPABHOMEPHOM|
nBrkeHMn. Pacuér mytu U
BPEMEHHU JIBIKCHUS

Hroro no pazneny 5

Paznen 3. /IBrokeHHE U B3aMMOJICHCTBHE TEJI

3.1 MexaHnueckoe 3
NIBHDKCHUE

Hccnenosanme
[PAaBHOMEPHOTO JIBYDKCHMS,

bu6mmoreka 11OK:
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079c

oTpesieNieHue €ro MPU3HAKOB.
Hao0mronenune

https://m.edsoo.ru/ff0a0ae4

HEPAaBHOMEPHOTO  JIBUKEHUS]]
1 OINpENEICHUE €r0 OTIMYH
OT PaBHOMEPHOI'O JIBUKEHHS.

Ornpenenenue CKOPOCTH
[PaBHOMEPHOTO JIBIDKEHUSA
(mmapuka B KUJIKOCTH,
MOJICIIN ANEKTPUYECKOTO
ABTOMOOMJIS "u T.J.).
Ornpenenenue cpeaHei]
CKOPOCTH CKOJIBKEHUS
Opycka WM IIapuKa IO
HAKJIOHHOM MJIOCKOCTH
Pemenue 3a7a4 Ha

OIIpeNieNieHue MyTH, CKOPOCTH

M BpEMEHU PaBHOMEPHOIO



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

MBHKEHHS. AHAIIN3 rPaQUKOB
3aBUCUMOCTHU MyTH u
CKOPOCTH OT BpEMEHU

3.2

Nuepuus,
IIOTHOCTD

Macca,

SBneHue  uHepUUHU.  3aKOH
vHepuuu. B3auMopelcTBue Tell
KakK Mpu4YrHa H3MCHCHHUS
CKOpPOCTH JABWXEHUS Tea. Macca
KaKk Mepa HWHEPTHOCTH Tea.
IInorHocts BemecTBa. CBs3b
INIOTHOCTH C  KOJMYCCTBOM
MOJIEKYT B €AMHHIE O00bEMA
BCIESCTBA

OO0BbsicCHEHUE u
[IPOTHO3UPOBAHKE  SIBIICHMIA,

bu6nmuoreka LIOK:
https://m.edsoo.ru/ff0a0c10

00yCJIOBJICHHBIX  WHEPIHEH,

https://m.edsoo.ru/ff0a0fee

HAIIpuMEp, 4YTO IIPOUCXOOUT]

https://m.edsoo.ru/ff0al23c

npu TOPMOKECHUU 120071
pE3KOM MaHeBpe|
ABTOMOOMIIS, 1Io4eMy|
HEBO3MOXKHO MT'HOBEHHO
MPEKPaTUTh JBW)KCHUE HA
BEJIOCUIIEIC I CaMoKaTe U
T. 1. IIpoBenenue u aHanus
OTIBITOB, JIEMOHCTPUPYIOLIUX
M3MEHEHNE CKOPOCTH
ITBHKEHHS Tella B pe3yabTaTe
ITECTBUS HA HETOJIPYTUX TEIL.
Pemenne 3a1a4y HA
ONpejieieHue Macchl —TeJa,
ero o0béMa M IUIOTHOCTH.
IIpoBeneHue u aHau3
OTIBITOB, JIEMOHCTPUPYIOLIHX
3aBHCUMOCTh W3MCHCHUS
CKOPOCTH TeJla OT €ro MaccChl
[pU  B3aWUMOJECHCTBUH  TeEIL
l3mMepeHue  Macchl  Tena
Pa3TUYHBIMHU croco0amu.
Ornpenenenue MJIOTHOCTHU
Teja B pe3ysibTaTe U3MEpEeHHUs]
ero Macchbl 1 00bEéMa

3.3

Crua. Bunsr cuin

14

Cuna Kak  XapaKTepHUCTUKA
B3auMopeiictBus  Ten. Cuia
ynopyroctu W 3akoH ['yka.

M3mepeHre CHIIbl C IOMOIUIBIO

M3ydeHne B3aWMOJICHCTBUS]]
KaKk TPUYUHBI U3MEHEHUS

buommoreka [{OK:
https://m.edsoo.ru/ff0a1502

CKOpOCTH  T€jlla HWIN  €ro

https://m.edsoo.ru/ff0al778

medopmaruu. Onucanmne

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc

NTMHAMOMETpA. SIBnenune
TSTOTCHUST W CHJa TSIKECTH.
Cuna TSDKECTM Ha  JPYrux
[JIaHeTax. Bec Tea.
HeBecomocts. CriokeHHue CulI,
HallpaBJICHHBIX  II0  OJHOW
npsamoil.  PaBHozeicTBYIOMIAs
cwi. Cuna TtpeHus. TpeHue
CKOJIB)KCHUSI M TPEHUE IOKOS.
TpeHue B IpUpOJeH TEXHUKE

peabHbIX CUTYyaIuif

https://m.edsoo.ru/ff0ala70

B3aNMOJIEVCTBUS Te v

https://m.edsoo.ru/ff0alb9c

[IOMOIILIO MOJETICH, B

https://m.edsoo.ru/ff0alcc8

https://m.edsoo.ru/ff0alde0

KOTOPBIX BBOJUTCSI TIOHATHE
17§ n300paxeHue CUJIBI.
M3ydeHue CHIIbl YIPYTOCTH.
VccnenoBaHue 3aBUCHMOCTH
CHUIBI YIIPYTOCTH o1l
VATUHEHUS PE3UHOBOTO
IIHypa WIA TNPYXKHUHBI (C
MOCTPOSCHUEM rpaduka).
AHanu3 IIPAaKTUYECKHX
CUTYyaIuH, B KOTOPBIX
MPOSIBIISIETCS] CUCTBUE CHJIB]

YIpyrocTa (ynpyroctb Msua,
KpPOCCOBOK, BETOK JepeBa U

np.). AHanmM3  cUTYyaluii,
CBSI3aHHBIX  C  SIBIICHHEM|
TSATOTEHUS. OObsicHeHnE
OpOUTATLHOTO JIBIKEHUS

[UIaHET C MHCIOJIb30BaHUEM
MIBJICHUA TATI'OTCHUA M 3aKOHAQ
uHepuuu. V3MmepeHue Becal
Tena c HIOMOIIBIO
muHaMomerpa. OOocHOBaHME
ATOro crocoba HU3MepeHHUsl.
AHaJIN3 M MOJEIUPOBAHHE

MIBJICHUSA HEBECOMOCTH.
DKCIIEPUMEHTAJILHOE
MOJTy4eHHE IIPABUIIA
CIIOKEHUS CHII,
HAIMpaBJIEHHBIX BJOJb OJHOM
[IPSMOM. Omnpenenenue
BEITMYMHbI

ABHOJICHCTBYIOLIEH CUIL



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

3ydeHne  CWIbl  TPEHHs
CKOJIB)KEHUSI U CHJIbI TPEHHUS
[TOKOSL. HccnenoBanue
3aBUCUMOCTHU CHJIbI TPEHHUS OT|
CUJIbl JaBJICHHUS M CBOWCTB
TPYLLUXCS IIOBEPXHOCTEH.
AHanu3 IIPAKTUYECKHX
CUTyaLui, B KOTOpBIX|
[IPOSIBIIAETCS JEUCTBHE CHIIBI
TpEeHMUsI, HCIIONb3YIOTCS
crocoObl €€  yMEHBLICHUS
WM yBEJIUYEHUS (KaTaHue Ha)
IbIKaX, KOHBKaX,
TOPMOXKEHHE  aBTOMOOWII,
MCII0JIb30BaHUE
MO/IIUITHUKOB, IIJIABAaHUE
BOJHBIX JKMBOTHBIX U Jp.).
Pemenue 3a1a4 v
MCII0JIb30BaHNEM bopmyn
I pacuéra CWIIBI TSIKECTH,
CHJIBI  YINPYIOCTH,  CHJIBI
TPEHMUSI

Hroro no paszueny

21

Paznen 4. JlaBnienue TBEPABIX TEI, )KUIKOCTEH U Ta30B

4.1

JlaBnenue.  Ilepenaual
TTaBJIICHUS TBEPABIMY|
TelaMH, >KUIKOCTIMU U
razaMu

3

JlaBneHue. Crioco0bl
YMGHI)IHeHI/ISI nu YBeJ'II/I'-IeHI/ISI
nmapiaeHus.  JlaBleHue — rasa.
3aBUCUMOCTE JABJICHHSA Ta3za OT
00BEMa, TEeMIIepaTyphl.
Ilepenauya maBneHUs] TBEPIABIMU
TeJaMU, JKUJKOCTSIMHU M Ta3aMu.
3axon Ilackans

AHanu3 u o0BsICHEHUE
OIIBITOB H HpaKTI/I‘ICCKI/IX

bu6nuoreka [IOK:
https://m.edsoo.ru/ff0a20a6

CHTyaHHﬁ, B KOTOPBIX|

https://m.edsoo.ru/ff0a2376

https://m.edsoo.ru/ff0a25b0

MPOSIBIISICTCS CHJIA JTABJICHHUS.
O6ocHOBaHUE croco0oB
YMEHBIIICHUS M YBEIHUYCHHS
TaBJICHUS. N3yuenue
3aBUCHMOCTH JIaBJICHHsS ra3al
0T 00bEMa M TeMIIepaTyphl.
N3yuenue 0COOEHHOCTEH

repenayu JaBJICHUS



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

TBEPABIMU TeIaMHu,
PKUJIKOCTSIMU U Tra3aMu.
OOoCHOBaHHE  pE3YyJIbTAaTOB
OITLITOB 0COOEHHOCTAMHU
CTpOECHUS BelllecTBa B
TBEPAOM, JKUJIKOM b7
ra3000pa3HOM  COCTOSIHHSIX.
DKCIIEpUMEHTAJILHOE
ITOKa3aTeIbCTBO 3aKOHA
Ilackams. Pemenue 3agad Hal
pacuy€T MmaBICHUA TBEPIOTO
Tea

4.2

Z[aBJ'IeHI/Ie KUIKOCTHU

3aBUCHMOCTD JaBJICHUS]
KHUIKOCTH oT FJIY6I/IHI)I .
[THeBMaTHYECKHE MaIlHBI.
['mpapocraTudyecknii  mapazuokc.
Coobmatormuecs COCY/JIBI.

FI/II[paBJ'H/I‘-ICCKI/Ie MEXaHU3MBI

HCCJ’ICI{OB&HI/IG 3aBUCHUMOCTH
J1aBJICHHUA KHUIKOCTHU OT|

bubnuoreka [{OK:
https://m.edsoo.ru/ff0a2718

rIyOMHBI  HOTPY)KEHHUS U

https://m.edsoo.ru/ff0a2826

MMJIOTHOCTHU KUIKOCTH.

https://m.edsoo.ru/ff0a2970

HaOnronenne v oOBsICHEHUE

https://m.edsoo.ru/ff0a3136

TUAPOCTATUYECKOTO
rapajgoKkca Ha OCHOBE 3aKOHQ,
[Tackais. N3yuenne
COOOLIArOIUXCS COCYJIOB.
Pemenne 3amad Ha pacuén
TaBJICHUS KUIKOCTH.
O0bsicHEHNE MIPUHIINIIA
MENCTBUS  TUIPABINYECKOTO
npecca, MTHEBMaTHUYECKUX
MalyH. AHanu3 i1
00BSICHEHHE  MPAKTUYECKUX
CUTyaLui,
TEMOHCTPHUPYIOIINUX
[IPOSIBIIEHUE JTaBJICHUS
PKHIKOCTH M 3aKkoHa [lackans,
HapuMep, IpPOLECCOB B
OpraHu3Me py|

r1y0OKOBOTHOMHBIPSHUT



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

4.3

ATMoc(hepHOeqaBIeHNE

ATMochepa 3emin 7|
aTMoc(epHoe JIaBJICHUE.
[TpuumHbI CYIIECTBOBAHHS
BO3YITHOW OOOJOYKK 3eMITH.
OnbiT Toppuuennu. M3mepenue
aTMoc(hepHOTro JTABJICHUS.
3aBHCUMOCTL  aTMOC(hepHOro
NMaBJICHUS OT  BBICOTHI  HAJl
ypoBHeM wmopsi. [Ipubopsr mis
M3MEPECHUS aTMOC(EpPHOTO
TaBIICHUS

DKCIIEPUMEHTAIBHOE
oOHapykeHHe arMochepHOro

bu6nmoreka IIOK:
https://m.edsoo.ru/ff0a2b5a

ImaBJIEHUSI. Ananus U

https://m.edsoo.ru/ff0a2da8

00BsICHEHUE OIBITOB u

https://m.edsoo.ru/ff0a2fc4

MPaKTUYECKUX CUTYallUM,
CBSA3aHHBIX C  JICHMCTBHEM
aTMOC(hEpPHOTO JTaBJICHHUS.
OOBsCHEHHE CYIIECTBOBAHUS]
atMochepsl Ha 3emiie U

HEKOTOPBIX IUIAHETaX WIN €€
OTCYTCTBHSI ~ Ha  JIPYTUXx
MJIaHETaX u Jlyne.
OOBsicHEHHE W3MEHEHUs
MJIOTHOCTH  atMocepbl ¢
BBICOTOW U 3aBUCHUMOCTH

ATMOC(EPHOTO JTABJICHUSI OT
BBICOTHI. Pemienue 3amad Ha

HUX TCJIO

BritankuBaromas (apXxumenoBa)

cuJa. 3aKoH Apxumena.
[lnaBanue TEll.
BosnyxomnaBanue

pacuér aTMoC(epHOTo
TaBJICHUS. N3yuenue
yCTpoicTBa  OapomeTrpa —
aHepouaa
4.4 [[leiicTBUE KUIKOCTU W JleificTBUE KUIKOCTH U Ta3a HADKCIEPUMEHTAIBHOE bubmuoreka [{OK:
ra3a Ha TOTPY)KEHHOE B MOrpy’)k€HHOE B HHUX TeJ0.0OHapyXeHue nevicteushttps://m.edsoo.ru/ff0a3276

PKUIKOCTHU n rasa HaJ

https://m.edsoo.ru/ff0a33fc

MOTrpyKEHHOE B HHUX TEJO.

https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a3654

Onpenenenne
BELITAJIKABAIOIIEH CHIIBI,

https://m.edsoo.ru/ff0a3a96

IMMEUCTBYIOIIEW  HA  TEJo,
MOTPY>KEHHOE B KUJIKOCTb.
[IpoBenerne u 0OCYXACHUE
OMBITOB, JIEMOHCTPUPYIOIINX
3aBUCHUMOCTD

BBEITAJIKUBAIOIIEH CHUIIBI,
ITEUCTBYIONIE Ha TEIO B

PKHIKOCTH, oT 00BEMA|



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96

MOTPYXKEHHOW B KUIKOCTD
YacTH Tejla U OT IJIOTHOCTH

IIEUCTBYIOLIE Ha TEJIO B
PKUJKOCTH, OT MAaccChl Telna.
VccnenoBanue 3aBUCUMOCTH
Beca Tela B BOAE OT 00bEMa
MOTPY’)KEHHOW B  KUIKOCThH
yacTu Tena. Pemenue 3anay
Ha  IPUMEHEHHE  3aKOHA
Apxumena u YCIIOBUS
[JIaBaHUs TeJl.
KoHcTpynpoBaHue

apeoMeTrpa niy
KOHCTPYMPOBAaHUE JIOAKH U
OIIpEeICIICHUE eé
rpy30I0AbEMHOCTH

PKUJKOCTH. [TpoBepka
HE3aBUCUMOCTH
BBITAJIKUBAOIIEH CHUIBI,

Mrtoro no pazueny

21

Paznen 5. PaboTa 1 MOIITHOCTH. DHEPrust

0.1

PaGora 1 MOIITHOCTH

3

MexaHuyeckas pabora.
MOIIIHOCTD

DKCIIEpUMEHTAIbHOE
ONpPEACICHNE MEXaHUYECKON

bu6mmoreka 11OK:
https://m.edsoo.ru/ff0a3f82

paboThl CHIIBI TSDKECTH IpH
MaJcHUN Tela U CUJIbI TPEHHUS
pu PaBHOMEPHOM|
[epeMEIICHUN Tena IO
TOPU30HTAIIBHON
[MOBEPXHOCTH. Pacuér
MOIIIHOCTH, pa3BUBAEMOU IIpH|
moabEME IO JIECTHHUIIE.
Pemienue 3amad Ha pacuér
MEXaHUYECKOH  paboTel U
MOILHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTeie MeXaHU3MBI: phbIyar,

OrnpeneneHye BBIMTPHIIIA B

butommoreka [{OK:



https://m.edsoo.ru/ff0a3f82

0JIOK, HAKJIOHHAsl IUIOCKOCTb.
[IpaBuiio paBHOBecHs pblyara.
[ Ipumenenune IIpaBUIIA
paBHOBECHsI pblyara K OJIOKY.
«30JI0TOE NPABUJIO» MEXAHUKH.
KIIZI mnpocTeIX MEXaHU3MOB.
[IpocTble MexaHU3MBbI B OBITY U
TEXHUKE

CHUJIC IIPOCTBIX MCXAaHHU3MOB

https://m.edsoo.ru/ff0a478e

https://m.edsoo.ru/ff0a48a6

https://m.edsoo.ru/ff0a4c48

Ha puMepe phlyara,
MOIBUYKHOTO u
HEIIOABIYKHOI'O 0JI0KOB,
HAKJIOHHOH TUTOCKOCTH.
VccnenoBanue yCIJIOBHS]]
[PaBHOBECHSI pbIyara.
O0HapyxeHue CBOICTB
MPOCTBIX ~ MEXaHU3MOB B

PA3JIMYHBIX HMHCTPYMCHTAX U
HpI/ICHOCO6HCHI/IHX,

HCIIOJIb3YCMbIX B 6I)ITy bal
TCXHHUKEC, a TaKKC B JKHUBBIX

OpraHu3max.
DKCIIEpUMEHTAILHOE

ITOKA3aTeJIbCTBO  PABEHCTBA
paboT TpU  MOpUMEHEHUH
HpOCTI)IX MCXaHHU3MOB.
Ornpenenenue KIT]
HAKJIOHHOM IJIOCKOCTH.
Penienne 3aja4 HA
MPUMEHEHNE MPaBUIIA|

paBHOBECHs pplyara M Ha
pacuér KIIJ]

5.3

MCXB.HI/I‘-ICCKaSIE)HCpF nus

MexaHndeckast SHEpPTHUs.
Kunermueckas 71
IMOTCHIMAIbLHAS SHEpPTHUsl.
[IpeBpamieHue OAHOTO  BHUIQ
MEXaHUYECKOM  DHEpruu B
pyroi. 3aKOH  COXpaHEHMUS

OHCPTUHB MCXAHUKC

3KCHepI/IMCHTaJ'IBHOe
OIIPCACIICHUC HU3MCHCHNUA

bu6nuoteka [IOK:
https://m.edsoo.ru/ff0a4252

KUHETUYECKOUN "

https://m.edsoo.ru/ff0a4360

MOTEHIUATBHOU JHEpruy
TeIaIpyu ero CKaTbIBaHUU I10
HAaKJIOHHOMN IIJIOCKOCTH.
DopMyJIMpOBaHHE HAa OCHOBE

MCCIIETOBAHMUSI 3aKOHAQ
COXPAHEHUSI MEXAHUYECKOM|
DHEPTUH. OO6cyxneHue
rpaHMI] MIPUMEHUMOCTH



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

3aKOHA COXPAHEHUSI DHEPIUHU.
Pemenue
KCITOJIb30BaHUEM

COXPAaHEHUSI SHEPTUHU

3aga4 C
3aKOHA4|

Wrtoro no pazneny

12

PesepBHOE BpeMms

OBILIEE KOJIMYECTBO

YACOB 110 68
IMTPOT'PAMME
8 KJIACC
HaumenoBanue
Ne| pasmenos u tem |[KosnmuecTBo OcCHOBHBIE BU/IbI JI€SITENIBHOCTH DJIEeKTPOHHBIEC TU(PPOBBIE
[IporpammHOE conepxanue
/11 y4eOHOro 4acoB 00y4armuxcs 00pa3oBaTelIbHbIE PECYPCHI
npeaMera

Pasnern 1. TerioBelie ABIEHUS
1.1Crpoenue y 7 OcHOBHBIE nonoxenusHabmonenne 1 uHTepnperanusbudimoreka [{OK:

CBOMCTBA MOJICKY/ISIPHO-KMHETHYECKOW ~ TEOPHHOIBITOB, CBHICTEILCTBYIOMMX  oOhttps://m.edsoo.ru/ff0a5256

BEIIIECTBA CTpoeHUsI BemecTBa. Macca M pa3MephlaTOMHO — MOJISKYJISIpHOM cTpoeHuunttps://m.edsoo.ru/ff0a540e

OmLITHI,
OCHOBHEIE

aTOMOB u MOJIEKY.
MOATBEPKIAIOLINE
IMOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOW  TEOPHUH.
Monenu TBEPOTO, SKHKOTO U
ra3000pa3HOro0 COCTOSIHMM — BeEIecTBa.
Kpucrammmaeckue u aMopgHbIe Tena.
OOBSICHEHHE CBOMCTB ra30B, *KHUIKOCTEH]
1 TBEPABIX TEJI HA OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW  TEOPHUH.
CmaunBaHuEe M KalWUISIPHBIC SBICHUS.
TennoBoe pacliupeHue U CoKaTue

BCIICCTBA: OIIBITBI C PACTBOPCHUCM

https://m.edsoo.ru/ff0a5530

[PA3JIMYHBIX BCIICCTB B BOJC. Penienue

https://m.edsoo.ru/ff0a5800

3a1a4 [0 OLEHMBaHHIO KommuectBahttps://m.edsoo.ru/ff0a5a26

AQTOMOB MWJIM MOJIEKYJ B €IMHHULE
00béMa BemiecTBa. AHAIN3 TEKCTA
NPEBHUX  aTOMHMCTOB  (HampuMmep,
¢bparmenta mosMmbl Jlykperus  «O|
NpUPOJIE BELICH») € H3IOXKEHUEM

00OCHOBAaHUN aTOMHOW  THUIOTE3b]
(cMBICTIOBOE YTEHUE). OueHka)
yOeAUTENBHOCTH 3TUX OOOCHOBAHHIA.
OOBsicHEeHHE OpPOYHOBCKOTO

MBIDKCHUSI, sBJICHUS auPhy3un ¥

A3TUUNH MCXKJYy HHMMHU Ha OCHOBC



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5a26

[10JIOKEHUN MOJIEKYJIAPHO —
KUHETUYECKOM  TEOpUM  CTPOEHUs
BemiecTBa. OOBACHEHHE OCHOBHBIX|
pa3iIuyuii B CTPOEHUH  Tas30B,
PKUAKOCTEH W TBEPABIX Tel ¢

MCIOJIb30BAHUEM MMOJI0KEHHUH
MOJIEKYJISIPHO - KUHETHYCCKOH|
TEOpUHU CTPOEHUS BCILIECTRA.
[IpoBenenue OITBITOB I10
BBIPALIMBAHUIO KPHCTAJJIOB

[OBAapEHHOM COMM WM  caxapa.
[IpoBeneHre u OOBICHEHHE OIBITOB,
NIEMOHCTPUPYIOIIUX  KallWJUIAPHBIE
SABJICHUS W SBJICHUE CMAaduBaHMUIL.
OOBsiICHEHME PO KalWUIAPHBIX
SBJICHUM I IOCTYIUICHUS BOJBI B
opranusM pacteHuil. HaGmonenue,
MPOBEJCHNE M OOBSICHEHHE OIBITOB

1o HaO0JII0ICHUIO TEIJI0BOTO)
PACIIMPEHHS] Ta30B, >KHAKOCTEH W
TBEPBIX Tell. OObscHEHUE

coxpaHeHHMsI 00bEMa TBEPABIX Tell,
TEKy4eCTH >KUJKOCTH (B TOM YHCIE,
[pa3HULLI B TCKYYECTU [JIs1 Pa3HBIX|

PKUIKOCTEH ), JaBJICHUS rasa.
[IpoBenenue OITBITOB,
ITEMOHCTPHUPYIOLIUX 3aBHCHMOCTH|

MaBJIeHUs BO37yXa OT ero o0béMa u
HarpeBaHUsl WU OXJAXACHHS, U MX
00BSCHEHNE HAa OCHOBE AaTOMHO —
MOJICKYJIIPHOTO ~ y4Y€HHUs.  AHanu3
MPAKTUYECKUX CUTYaIMil, CBA3aHHBIX
CO CBOMCTBaMM Ta30B, >KHUAKOCTEH H
TBEPJBIX TEN

1.2

TemioBbie

21

Temnepatypa. CBs3p TemmepaTypbl €O

O60CHOBaHME TpPaBUI U3MEPEHUS]

bubmmoreka [OK:




IMpOLECCChI

CKOPOCTBIO  TEIJIOBOTO JIBUKCHHUS]
yacTtull. Buytpenusisa sneprus. CrnocoOsbl
M3MEHEHUS  BHYTPEHHEH  DHEpruu:
TeTIonepeiaya U CoBepIleHHe paldoThI.
Bu bl TerUIonepeadyn:
TEIJIONPOBOIHOCTD, KOHBEKIIHS,
u3nydeHue.  KonuuecTBO  TEIIOTHI.

YienpHast  TEIVIOEMKOCTh — BEILECTBA.
TennooOMEH W TEIUIOBOE pPaBHOBECHE.
YpaBHEeHHE TEIIOBOTO Oananca.
[naBieHue u OTBEPJICBAHUE]
KPUCTAJUIMYECKUX BELIECTB. Y JeibHas
reriota IuiaBiaeHus. IlapooOpa3oBaHue
n koHaeHcauus. Mcnapenue. Kunenwue.
YaenpHas TemioTa MapooOpa3oBaHUA.
3aBUCUMOCTH TEMIIEPATYPhl KUIICHUS OT|
aTMoc(hepHOro maBieHUs. BraXHOCTH
BO3/lyXa. DHEPrusi TOIUIMBA. Y elbHas
TeruioTa cropanus. [IpuHIUNB paboTh]
rerioBbIx JBurarenet KIIJ[ TermmoBoro

3alMTa OKpYXKaroledl cpeipl. 3aKoH

TCIIJIOBBIX IIpoHeccax

COXPAaHCHUA U IIPEBPAIICHHUA SHCPTHUU BMCTAINIMUCCKUM

remreparypbl. CpaBHEHHE pa3INYHbIX

https://m.edsoo.ru/ff0a5c60

CIIOCOOOB ~ M3MEpeHusT M IIKaJl

https://m.edsoo.ru/ff0a6412

https://m.edsoo.ru/ff0a65c0

https://m.edsoo.ru/ff0a6976

https://m.edsoo.ru/ff0a6a98

TEeMIIEPATYPHI. Habmronenue i1
00BsICHEHHE OIILITOB,
NIEMOHCTPUPYIOIIHUX WU3MEHEHUE
BHYTPCHHEH  DJHEpPrMM  Tela B

https://m.edsoo.ru/ff0a6bb0

pe3yibTare TEIUIonepeIaun I/Ipa6OTI>I|httDSI//m.edSOO.I’U/ffoa7088

BHEIIHUX cWil. HaOmonenue U

https://m.edsoo.ru/ff0a71d2

0OBSCHEHUE OIBITOB, OOCYXKICHUE

https://m.edsoo.ru/ff0a72fe

MPAKTUYCCKUX CI/ITyaIII/H\/JI,

https://m.edsoo.ru/ff0a740c

ACMOHCTPUPYIOIIUX PA3JIMYHBIC BU/bI

https://m.edsoo.ru/ff0a7628

Terionepeaayun: TCIJIONPOBOJHOCTD,

https://m.edsoo.ru/ff0a786¢

KOHBCKIHUIO, H3JTYyUCHUC.

https://m.edsoo.ru/ff0a7b5a

HccnenoBanue aBieHus termrooomenahttps://m.edsoo.ru/ff0a7c7c

181941 CMCIIMBAaHHUH XOHO,HHOﬁ H

https://m.edsoo.ru/ff0a83f2

ropsiuei BOJIBI. Hab6monenue

https://m.edsoo.ru/ff0a86ae

YCTAHOBJICHUS TEIIOBOTO
[PABHOBECUSI ~ MEXAYy TIopsyed W
XojnoqHOM  Bogou.  OmnpeneneHue
(M3MepeHne) KOJIMYECTBA TEIUIOTHI,

mBUTaTensa. TEIUIOBbIE ABHTATENIH HIOJYUCHHOTO BOJOM py

TerI000MeHe c HarpeTbhiM
LUJTHHIPOM.
Ornpenenenne (M3MEpEeHNE) yACIbHON
TEINIOEMKOCTH BewllecTBa. Penienue
3ajla4, CBS3aHHBIX C BBIYUCIICHUEM
KOJTHYECTBA TEIUIOTHI u
TETJIOEMKOCTH TIPH  TETUIOOOMEHE.
AHaJIN3 CHTyallMid MPaKTHYECKOTO
MCIIOJIb30BAHUS TEIUIOBBIX CBOWCTB
BEIIECTB ¥ MAaTEPUAIIOB, HAMpPUMED, B
LEeJISIX SHEpProcOepeKeHUs:
TETUION30JISIIIHSL, YJHEPrOCcOeperaroIme
KPBIIIH, TEPMOAKKYMYJIATOPHI U T. .

HaOnronenue sBICHHM UCHapeHHs U



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

KOHICHCAIIUH. Uccnenosanue
mpolecca  UCHapeHUs  Pa3INnyYHBIX
bkunkocreii. OObICHEHHE SBJIECHUM
MCIIApCHUS U KOHJCHCAIIUY HAa OCHOBE
ATOMHO — MOJICKYJISPHOTO YUYEHHUS.
Habmtoienue u 00bsICHEHUE MPoIiecca)
KUIICHUSA, B TOM 4YHCIIE 3aBUCUMOCTH
TEMIIEPATYPbl KUTICHUS OT JABJICHHS.
Ornpenenenue (u3mepeHnue)
OTHOCHUTEJIbHOM BJIQYKHOCTU BO3]1yXa.
HaGmroienue mpolecca IUIaBlICHUS

KPUCTAJUTMTYECKOTO BELIECTBA,
HanpuMep, JbJA. CpaBHeHHe
[IPOLIECCOB TJIaBJICHUS

KPUCTANINYECKUX TE U Pa3MAr4eHus]
NpU HAarpeBaHud aMOp(QHBIX Tell.
Onpenenenue (M3MepeHue) yaeabHOH
TETUIOTHI IJIaBJICHUS JbJa.
OOBsiCHEHHE SBJIECHUI IUIaBICHUS U]
KpUCTAJIJIM3ALMU Ha OCHOBE aTOMHO —
MOJIEKYJIsIpHOTO  yueHus. Pernenue
3ajad, CBS3aHHBIX C BBIYHCICHUEM|
KOJINYECTBA TEIUIOTHI B IPOLECCaX|
TETUIoTIepeiladd TP  TUIABIICHUN |
KpUCTANTU3AMM,  UCHApEeHUH U
KOHJCHCAUH. AHaluM3 CUTYyalHi
MPaKTUYECKOr0 MPUMEHEHHUS SIBJICHUH
TUTaBJICHUS M KPHUCTAJLTM3AIlHH,
HarnpuMep, MOJTy4YeHHE CBEPXUHCTHIX
MaTepuaioB, cojieBas Tpeika WU Ap.
AHain3  paboTel U OOBSCHEHME
NPUHIUITA ~ JCWCTBUS  TEIUIOBOTO)
nBUTaTeNs. BeIluucieHne Konu4yecTBa
TEIUIOTHI,  BBIAEJSIOIIEroCsT  IpH
CrOpaHUM Pa3IMYHBIX BUJOB TOIUIMBA,




u  KIIJ[ nBuratens. OOcyxneHue

DKOJIOTUYECKUX MOCJIEACTBHM]
MCITOJIb30BAHUSI JIBUTaTENCH|
BHYTPCHHEI'O CrOPaHUs, TCILIOBBIX U]
CHUPOIJIEKTPOCTAHIINI
Hroro mo pazneny 28
Pa3zen 2. DeKTPUYECKHE M MATHUTHBIC SBJICHHSI
2.1DnekTpuyeckue 7 DIIeKTpU3aIuUs TeJ. JBa ponaHaGmronenue u mposenenue omnbiToBbuommoreka [{OK:
3apsiibl. DIIEKTPHUYCCKUX 3apsiIOB.[IO AIIEKTPU3ALUT TeI npuhttps://m.edsoo.ru/ff0a87e4
3apsoKeHHBIC  TeJa) B3auMojeiCcTBUE  3apsDKEHHBIX — TEJL/COMPUKOCHOBEHMH WM mHAyKnwmei.https://m.edsoo.ru/ff0a8a0a
7} uXx Bakon Kymona (3aBucumocth cuiblHaOnroneHue U o0bscHenuettps://m.edsoo.ru/ff0a8ef6
B3aMMO/ICCTBUS B3aMMOJICHCTBHS 3apsOHKCHHBIX TEI OTB3aUMOJCHCTBHA  oAHOMMEHHO  mhttps://m.edsoo.ru/ff0a90cc
BCIIMYMHBI  3apsAI0B M PACCTOSHHUSAPA3HOMMEHHO  3apSDKCHHBIX  TelL
MKy TeldaMu). DiekTpudeckoe moje O0bsICHeHHE TMPUHIUNA  JICHCTBHS
HanpsokEHHOCTD 3JICKTPUYECKOT0 MMOJIs.pPIeKTpocKona. OObsICHEHHE SBICHUN
[IpUHIKT CYHEePIIO3UIIMN HIEKTPUICCKUXPIICKTPU3AIHH TIPH CONTPUKOCHOBEHUH
mojeii  (Ha KA4eCTBCHHOM YPOBHE).T€I W MHIYKIMEH ¢ HCIOIb30BaHUEM|
Hocutenmu  AIEKTPUYECKUX — 3apSIOB.3HAHUNA O HOCHUTENSAX SJICKTPUYECKUX
JJIeMEHTApHBIA JJCKTPUYCCKUN 3apsj.3apsIoB B BellecTBe. Pacrmo3HaBaHue
Ctpoenue aroma. [IpoBogHMKH U OOBSICHEHHUE SIBICHHI AJIEKTPU3AIUY]
NUDJICKTPUKA.  3aKOH  COXPaHEHHsIB IMOBCEIHEBHOM ku3HU. HabmroneHue
HIIEKTPHUYECKOr03apsia I 00BsSICHEHHE OTIBITOB,
WILTIOCTPUPYEOIIIUX 3aKOH|
COXpaHEHHsI JJIEKTPHUUECKOTO 3apsja.
HaoOnroneHnue OTIBITOB 1o
MOJIETUPOBAHUIO CUJIOBBIX  JIMHHI
hIIeKTprYecKoro moJisi. MccnenoBanue)
MEHCTBUS  DIIEKTPUUYECKOTO TOJIS HA
MPOBOJTHUKHU M TUDJICKTPUKU
2.2[[TocTossHHBII 20 DIEKTPUUECKUM TOK. VYcnosusgiHabmonenne — pasnuunblx  BuaoBbuOianoreka [{OK:
DIIEKTPHUYCCKHI CYIIIECTBOBAHMS 3JEKTPUYECKOTO TOKA.JIEHCTBHS JJIEKTPHUYECKOro Toka wuhttps://m.edsoo.ru/ff0a8bd6
TOK McTounnkn IIOCTOSIHHOTO TOKa.00HapYXEeHUE ITUX BUIOB jaercTBus Bhttps://m.edsoo.ru/ff0a95a4
JleiicTBrs HIIEKTPHUYCCKOTO TOKanoBcegHEBHOU m3HU. HaOmonenuehttps://m.edsoo.ru/ff0a96b2
(TeruioBoe, XHWMHYECKOE, MarHUTHOE)[BOSHUKHOBEHHS Ta30BOro paspsaa uhttps://m.edsoo.ru/ff0a9838

DJICKTPUYECKUH TOK B KHUJIKOCTIX U]

DJICKTPUYCCKOI'O TOKAa B XHJIKOCTH

https://m.edsoo.ru/ff0a9e14
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razax. Qyuekrpuueckas mnenb. Cuiia Toka.
(DIIEKTPUUECKOE HaIpspKEHUE.
ConpoTHBIICHUE TTPOBOIHUKA. Y ICIIBHOE
COIPOTHUBIIEHUE BellecTBa. 3akoH Oma
s yaactka mnenu. [locnenoBaTenbHoe U
napajuiebHOe COCIMHCHHC
MPOBOJHUKOB. PaboTa W  MOIIHOCTH
PIIEKTPUYECKOTO TOKA. 3akoH J[xoyms —
Jlennia.  DJeKTpuYecKMe  MeNu W
MOTPEOUTENN DIIEKTPUICCKON SHEPTHH B
ObITy. KOopoTKoe 3aMbIkaHue

COOpKa M UCTIBITAHUE JICKTPUUYECKOH

https://m.edsoo.ru/ff0aa04e

LIETIN TIOCTOSIHHOTO TOKa. M3MepeHue

https://m.edsoo.ru/ff0aa44a

CHJIBI TOKa amriepmeTpoM. M3mepenue

https://m.edsoo.ru/ff0aa738

QJICKTPHUYCCKOIO HaIIPs>KCHUS

https://m.edsoo.ru/ff0aaa58

BOJIbTMETPOM. [IpoBenenue u

https://m.edsoo.ru/ff0aadle

00BsICHEHHE OIILITOB,

https://m.edsoo.ru/ff0aaf8a

MEMOHCTPHUPYIOLIUX 3aBUCUMOCTH

https://m.edsoo.ru/ff0ab124

QJICKTPHUYCCKOTO COIIPOTUBJICHU

https://m.edsoo.ru/ff0ab3e0

IMPpOBOAHHKA OT €TI0 AJIMHBI, IIJIOIIAAH

https://m.edsoo.ru/ff0ab660

MOICPCUYHOI0 CCUYCHHA U MaTcpualia.

https://m.edsoo.ru/ff0abd2c

HMccnenoBanue 3aBUCUMOCTU — CHUIIB]

https://m.edsoo.ru/ff0abea8

TOKa, TPOTEKAIOLLEr0 Yepe3 PEe3UCTOp,
OT COINPOTUBIEHUS PpE3UCTOpa U
HanpspKeHus Ha pesucrope. [IpoBepka
MpaBHUJia CIOKEHUsS HAINPSHKEHU Ipy|
MOCJIEIOBATEILHOM COCIMHEHHUH ABYX
pe3uctopoB. [IpoBepka mpaBuia sy
CHUJIBI TOKa TpU TMapauieIbHOM
COCIMHEHUH PE3UCTOPOB.  AHaIMU3
CUTyalluil  TOCJEN0BAaTEIbHOTO U
MapajieIbHOTO COEIMHEHUS]
IMPOBOAHUKOB B JOMAITHHUX|
DIEKTPUYECKUX  ceTsAX.  Pemenue
3aJa4 C UCMOJIb30BaHUEM 3akoHa OMa
u GopMyn pacuéra 3IEKTPUUECKOTO
COIIPOTUBJICHUA IpH
MOCJIEIOBATEILHOM M TMapajuieIbHOM

COCIMHECHHUN IIPOBOAHUKOB.
Onpenenenue paboTs]
DIIEKTPHUYECKOTO TOKA, TPOTEKAFOIIETO|
yepe3  pesucrop.  OmnpeneneHue
MOIITHOCTH  AJIEKTPHYECKOTO  TOKa,
BBIJIEIIIEMOM Ha PE3UCTOPE.

HCCJ’ICI{OBaHI/Ie 3aBUCHUMOCTH CHIJIbI|

[TOKa 9CPC3 JIAMIIOYKY OT HAIIPAKCHUA
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Ha HEMH. Onpenenenue  KILJ]|
HarpeBaTeis. Uccnenosanue
npeoOpazoBaHus SHEPruM  NpH

MONABEME TIpy3a AIIEKTPOJBUIATEIIEM.
OO0BsICHEHHUE YCTPOMCTBA W MPUHIINIIA|
IEeUCTBUA JIOMAITHHAX
DIIEKTPOHArpeBaTeNbHBIX MPUOOPOB.
OOBsICHEHHE  TMPUYUH  KOPOTKOTO|
3aMbIKaHUs W TPUHIMNA JEeHCTBUS
MJIaBKUX Tpenoxpanurtenei. Pemenue
3aJjady C HUCIOJb30BAaHHWEM 3aKOHAQ
Jxoyna — Jlenna

2.3

Mar»auTHsle
SIBJICHUS

IlocTossHHBIC MarHuThl. B3anMoaencTeue
MOCTOSTHHBIX ~ MAarHuToB. MarHuTHOE
rmojie. MaruuTtHoe mnosie 3eMIIM U €ro
3HaueHue 17 KM3HU Ha 3emiie. OIbBIT
Opcrena. MarsautHoe oJIe
PIEKTPUYECKOrOo Toka. [IpumeHeHue]
DIIEKTPOMAarHuTOB B TEXHHKE. JlenCTBUE
MAarHUTHOTO TMOJiI Ha TMPOBOJHHUK C
TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOIO
TOKA. Hcmons30Banne
PIEKTPOABUTATENEd B  TEXHHUYECKHUX
YCTPOMCTBAXH HA TPAHCIIOPTE

bubmuoreka [{OK:
https://m.edsoo.ru/ff0acOba

https://m.edsoo.ru/ff0ac1d?2

https://m.edsoo.ru/ff0ac3d0

https://m.edsoo.ru/ff0ac74a

https://m.edsoo.ru/ff0ac86¢c

VccnenoBanue MarHUTHOI'O
BBaHMOHGﬁCTBHﬂ IIOCTOSSHHBIX
MarHuToB. 3yyeHue MarHuUTHOrO
MOJIs1 IMOCTOSAHHBIX MAarHvuTOB IIPU HX
00BbeTMHEHUN U pa3JelIeHUN.
Uccnenosanue MarHuTHOTO|
B3alMOJEHCTBUSA IIOCTOSIHHBIX
MAarHuToB. I/I3yqu1/Ie MAarouTHOI'O
[0JI1 MTOCTOSIHHBIX MAarHUTOB IIPU HX
00BeAMHEHUN u pa3ieIeHuN.
[IpoBenenue OIIBITOB 1o
BHU3YyaJIn3allun I10JI4 IIOCTOSHHBIX
MarHuTOB. N3yuenne SBJICHUS]
HaMaroHn4uBaHU BCIICCTBA.
VccnenoBanue JeNCTBUS
PIIEKTPUYECKOTO0 TOKa HA MarHUTHYIO
ctpenky.  IIpoBeneHue  ONBITOB,
ITIEMOHCTPUPYIOLITUX 3aBUCUMOCTD
CHJIBI B3aUMOJIEHCTBUS KaTyIIKH C
MTOKOM HW Mar’tmra oOT CHJIBI ¥
HAIpaBJIEHUsT TOKAa B  KaTyUIKE.

AHaIM3 CHUTYyallMid MPaKTUYECKOTO|

IIPUMEHEHUs JIEKTPOMAarHuToB (B



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OBITOBBIX TEXHHYECKUX YCTPOﬁCTBaX,

[IPOMBILIIICHHOCTH, MEUIIUHE).
MN3ydeHue  ACHUCTBUSL  MarHUTHOTO
MoJisi Ha TPOBOJAHUK C  TOKOM.
MN3ydeHue IEUCTBUA
pnexktpoasurareis. M3mepenue KII/|
DIIEKTPOJIBUTATEIbHON ~ yCTaHOBKHU.
PacriosHaBaHue U aHAJIU3 PaA3JIMYHBIX
MpYMEHEHUI AJIEKTPOJBUTATEIICH

(TpaHCTIOPT, OBITOBBIE YCTPOWCTBA U
ap.)

2.4DnexTpoMarHuTHasy 4 OnbITHI Qapanes. SBnenneOneITl 1O HccaenoBaHuI0 sBieHusbubauorexa LIOK:
MHTKIIAS DIIEKTPOMArHUTHOW MHAYKIMH. [IpaBHIOPIeKTPOMAarHUTHON unayknuu:https://m.edsoo.ru/ff0ach14
Jlenma. Dnekrporeneparop. CriocoObIMcCIeIOBaHUEU3MCHCHNN 3HAYCHUS |
MOJYYCHUsST DJICKTPUUECKOW 3HEPTUU.HAMPABICHUS HHIYKIIMOHHOTO TOKA
OIEKTPOCTAHIIUM Ha BO30OHOBIISEMBIX|
MCTOYHUKAX SHEPTUU
Nroro o pazneny 37
Pe3epBHOE Bpems 3
OBILIEE
KOJIMYECTBO 68
YACOB 10,
IMPOI'PAMME
9 KJIACC
Haumenosanue
Ne KonuuectBo OCHOBHBIE BH/IbI ICATEIILHOCTH DJIEKTPOHHBIC ITUPPOBBIC
p/p|  PACIOB HTEM 4acoB Hporpamuuoe conepxanne oOydJaronmxcs 00pasoBaTebHBIE PECYPCHI
y4eOHOro npeamera
Paznen 1. Mexannueckue sIBJICHUS
1.1 Mexanudeckoe 10 Mexanndeckoe aBmkeHue. MatepuanpHasiAHam3 ©  oOcyxaeHue paznmuunbixlbudmuorexka [{OK:
NBIKEHUE U CIOCOOBI TOUYKA. Cucrema oTcYéTa.IPUMEpPOB MexaHudyeckoro aBrkeHwus . https://m.edsoo.ru/ff0ad19a
Cro ONMHMCAHUS OTHOCHTEIBHOCTD MexaHudeckoroO0cykaeHre TpaHuil npuMeHuMocTtuhttps://m.edsoo.ru/ff0ad474
TIBYDKEHUSL. PaBHOMepHOEMO1EH «MatepuagbHas Toukay.https://m.edsoo.ru/ff0ad8d4



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad8d4

IPSIMOJIMHEHOE JBUKCHHUE.
HepasHoMepHOE IIPSAMOJIMHEMHOE
nerokeHre. CpenHAs W MIHOBCHHAs
CKOPOCTb Te€Ja IIPpU HEPAaBHOMEPHOM|

NBHO)KEHUU. Y CKOpeHre. PaBHOYCKOPEHHOE]
npsMosinHeiiHoe nBHkeHne. CBoOOIHOE
nagenue. OnbiThl ['anunes. PaBHomepHOE]
NMBIDKEHUE 10 OKpyxHocTU. [lepuon w
yacTtoTa oOpameHus. Jluneitnas u yriosas
CKOPOCTH. entpocTpeMuTenbHOE
yCKOpEHHUE

Onncanue MEXaHUYEeCKOTO JABHXKCHU A

https://m.edsoo.ru/ff0adb18

https://m.edsoo.ru/ff0ael76

pasnu4YHBIME  crioco0amu  (ypaBHEHHE,
rabnuia, rpaduk). AHaIN3 >KU3HEHHBIX
CUTyalluii, B KOTOPBIX TPOSBISIETCS
OTHOCHUTEJIBHOCTD MEXaHUYECKOTO
nBroxkeHud. HaOmroieHe MeXaHU4ECKOro
ITBI)KCHUST TeJla OTHOCUTEIILHO Pa3HbIX
ren ortcuéra. CpaBHeHMe mnyTell W
TPACKTOPUH JIBUKCHHS OJTHOTO U TOTO XKE
TeJla OTHOCHTEIBHO Pa3HBIX TEN OTCUETA.
AHaNN3 TEKCTa [anunes 00
OTHOCHUTEIBHOCTH JIBUKCHHSI,
BHIIOJIHCHUE  33aJaHHil 0  TEKCTY|
(cmbicioBoe  ureHue).  OmnpenencHue]
CpeIHel CKOPOCTH CKOJIBKEHUS OpycKa
WIM JIBYDKCHUS IapUKa 0 HAKJIOHHOW
[UIOCKOCTH. AHaIM3 M 00CYXICHHE
CrI0cOO0B MPUOIMKEHHOTO OIpeIEICHMS]
MIHOBEHHOH ckopoctH. OmnpezaeneHue
CKOpPOCTH  PaBHOMEPHOTO  JIBH)KCHUS]
(mapuka B OJKUAKOCTH,  MOJEINH
DIIEKTPHYECKOTO aBTOMOOWJIA W T. IL.).
OnpezneneHue myTH, NPOMIEHHOTO 33
MaHHBIA ~ TPOMEXKYTOK  BpPEMCHH, W]
CKOPOCTH TeJa 1o rpaduky 3aBUCUMOCTH

MyTH PAaBHOMEPHOTO JIBHXKEHHUS  OT|
BpeMeHH. OOCYXJCHHE  BO3MOXKHBIX|
MIPUHITAIIOB JIEHCTBUS pUOOPOB,

M3MEPSIONIUX CKOPOCTh (CIHIOMETPOB).
Beluucienre IMyTH W CKOPOCTH IpH

[PaBHOYCKOPEHHOM MPSMOJIUHEIHHOM
TBIOKEHU N Tena. Omnpenenenue
[IPOMIEHHOIO IIYTM U YCKOPEHUS
IIBHOKEHHUS Tela o rpaduky
3aBUCUMOCTH CKOPOCTH|



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

[PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBMOKEHUS Tena OT BpeMeHH. [IpoBepkal
UIIOTE3bI: €CIM MPH PABHOYCKOPEHHOM
MBIOKEHUM 03 HadallbHOH CKOpOCTH|
MyTH OTHOCATCS KaK psJ HEYETHBIX
qrced, TO COOTBETCTBYIOLIUE
MPOMEXYTKH  BPEMEHH  OJMHAKOBBI.
OrpenesieHle YCKOpPEHHUs Tela Ipu
[PaBHOYCKOPEHHOM JBUKEHUU 1o
HAaKJIOHHOM  MUIOCKOCTH.  M3Mepenue
nepuoaa U 4acTOThl OOpalleHus Tea Mo
oKpyx’HOCTU. OrmpeneneHue CKOPOCTH
PAaBHOMEpPHOTO JIBIDKEHUS  Tela  IIO|
OKpy’kHOCTH.  Pemienne 3agau Ha
oTpesieNieHue KMHEMaTHYECKUX|
XapaKTCPHUCTHUK MEXaHHNYECKOI'O
ITBUKEHHS pa3IMYHBIX BH/JIOB.
PacnoznaBanne u MPUOTMKEHHOE
OIUCcaHue pa3IMYHBIX BUJIOB
MCXaHUYCCKOIo ABHUXKCHUS B IPHUPOAC H|
TeXHHKe (Ha TpuMepax CBOOOIHO,
nmagaroniux TCJI, ABHUKCHUA KHBOTHBIX,
HEOECHBIX Tell, TPAHCIIOPTHBIX CPEJICTB U

ap.)

1.2

B3aumonelicTBue Ten

20

IlepBbiit 3axkoH Hbrorona. Bropoi 3axkoH
Hprorona. Tpernit 3akoH  HproToHa.
[lpuauun  cynepnozunuu  cui.  Cuna
yopyroctu. 3akoH ['yka. Cuma TpeHwus:
CHJIa TPEHMsI CKOJIBKEHMS, CHJIA TPEHHUs
MoKosi, Jpyrue Buisl TpeHus. Cuina
TSYKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS.
Yckopenue ¢BOOOIHOTO MaJIeHus.
JlBmkenne maHer Bokpyr — ConHia.
IlepBas KOCMHUYECKast CKOpPOCTb.

Ha6JIIOI[eHI/IC u O6CY)KI[CHI/IC OIIBITOB (|

bubnmunoreka LIOK:
https://m.edsoo.ru/ff0ae612

ABMOKCHUEM TEjlla IIpU  YMCHBUICHUMY
BJIMAHUA APYTUX TCJI, MPCIATCTBYIOIIUX]

https://m.edsoo.ru/ff0ae72a

mBIKeHno. AHann3 Tekcra [ammies c

https://m.edsoo.ru/ff0ae982

ONMMNCAHUECM MBICJICHHOI'O OKCIICPUMCHTA,

https://m.edsoo.ru/ff0aeb6c

06OCHOBI)IBaIOHIeFO 3aKOH HHCPLUU,

https://m.edsoo.ru/ff0aeca2

BBITIOJTHCHHUC 3aJlaHUM 10 TCKCTY|

https://m.edsoo.ru/ff0aee28

(cmbicioBoe  uteHHe).  OOCyxaeHHE

https://m.edsoo.ru/ff0af044

BO3MOXXHOCTH BBIITOJIHCHU A

zaxonahttps://m.edsoo.ru/ff0af33c

HMHCPLIUH B Pa3IMYHBIX CHUCTEMAX]

https://m.edsoo.ru/ff0af5f8

HeBecomocTs u neperpysku. PaBHoBecue

orcuéra. HaOmonenue u obcyxaeHue

https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0af738

MaTepUaIbHOMN TOYKH. AOGCOIOTHO
TBEpHoe Teno. PaBHOBecHe TBEPIOroO TEIA
C  3aKpEIUIEHHOM  OChIO  BpAIICHHUS.

MowmeHT cuibl. LlenTp Tsxectu

MEXaHUYCCKUX ﬂBHeHHﬁ, MMPOUCXOAAINX

https://m.edsoo.ru/ff0af8be

B cucteMe orcuéra «Tenmexka» npu e¢

https://m.edsoo.ru/ff0afa26

[PABHOMECPHOM MU YCKOPCHHOM IBHXCHUU

https://m.edsoo.ru/ff0afb8e

https://m.edsoo.ru/ff0afe36

OTHOCHUTEJIBHO  KaOHWHeTa ¢bu3uKH.

JlericTBus c BEKTOpaMHU CHJI:

https://m.edsoo.ru/ff0b02b4

BBIMIOJIHEHUE 3aJaHui 1o ciioxkenuro wmhttps://m.edsoo.ru/ff0b0408

BBIYUTAHHUIO BCKTOPOB. Ha6J’IIOI[eHI/Ie

https://m.edsoo.ru/ffOb06ec

W/va MIPOBE/ICHHE OTIBITOB,
ITEMOHCTPHUPYIOLIUX 3aBUCUMOCTH|
YCKOpPEHUSITENa OT IPHIIOKEHHON K HEMY
CUJIbl M Macchl Tena. AHanmu3 U
0OBSICHEHUE SIBJICHUI C UCIIOJIb30BAaHUEM
BTOporo 3akoHa HeroToHa. Pemienue
3ajlady  C  HCIIOJB30BAHUEM  BTOPOTOQ
3akoHa HplOTOHa M mpaBuiia ClIOXKEHUs
cui1. OnpeneneHue KECTKOCTU IPYKUHBI.
AHanu3 CUTYaLIHH, B KOTOPBIX
HaOMroa0TCs yrnpyrue aedopMaivu, u
UX OOBSCHEHHE C HCIOIb30BAaHHEM
3akoHa ['yka. Pemenuwe 3amau ¢
MCIIO0JIb30BaHUEM 3aKOHa I'yka.
Uccinenosanue 3aBUCUMOCTH CHJIE]
TpEeHUs CKOJIbXKEHUS oT CHUJIBI
HOpMaibHOro JaBieHus. OOcCyxaeHue
[pPe3yIbTaTOB UCCIeA0BaHUs.
Onpenenenne kodpduurentTa TpeHHUs]
CKOJbXeHUs. M3MepeHue cuibl TpeHus
TTOKOSI. Penrenue 3a1a4 C
MCIIONIb30BaHUEM (OPMYIBI IS CHIIBI
TPEHUS CKOJBXKCHUS. AHAIN3 JIBUKEHUS
Tel TOJBKO TOJA JIEUCTBHEM CHIIbI
TSOKECTHU CcBOOODHOTO  IIaJEHUS.
OOBSICHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOJHOIO TaJeHUs OT Macchl Teja.

OI_[eHKa BCINYHUHBI CHJIBI TAT'OTCHUA,



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

MEeHCTBYIOMIECH MEXY ABYMsI TeJIaMHu (115
pa3HBIX Macc). AHaIU3  JBUKEHUS
HEOECHBIX TeJ MOJ JACWCTBUEM CHJIbI
TSITOTCHUS (c HCMOJIb30BAHHUEM|
ITOTIOTHUTEIBHBIX HMCTOYHUKOB
uHpopmanuu). Pemenme 3amay  C
MCIIOJIb30BAHUEM  3aKOHA BCEMHPHOIO
TATOTEHUST HW (QOPMYJIBI ISl pacueTal
CHJIBI TSOKECTH. AHAU3 OPUTHMHAIBLHOTO

TCKCTAa, OIMMCBIBAIOMICTO  IMPOABJICHUS
3aKOHa BCCMHPHOT'O TATOTCHHAA,
BBITIOJTHCHHUC 33.113HI/II>1 o TCKCTY|

(cmbIcioBOe  uTeHue). HaOmronenue W
00CYX/JICHHUE OIBITOB 10 HU3MEHEHHIO
Beca Tela NPU YCKOPEHHOM JBMIKCHUH.
AHaIN3 YCIIOBHIA BO3HUKHOBCHUS]
HEBECOMOCTH M Teperpy3ku. Perienue
3ajad Ha OIpeJelieHue Beca Tela B
Pa3IMYHBIX YCIOBUAX. AHaIU3 CHI,
IMEUCTBYIOIIUX Ha TEJIO, MOKOAIIEECS Ha
orope. OmpeneneHue IMEHTPa TAKECTH
[Pa3TMYHBIX Tell

1.3.

3aKOHBI COXPAaHCHUA

10

MMnynec Tena. M3MeHeHme ummysbca.
MMnynee  cuibl. 3aKOH — COXpaHEHHUs
MMITyJIbCa. PeakTuBHOE  JBMI)KEHHE.
Mexanndeckass pa0oTa M MOIIHOCTb.
PaboTa cuJI TSDKECTH, YIPYTOCTH, TPEHHUS.

HabGmtonenue u 0OCYXKJEHHE OTBITOB,

bu6nunoreka LOK:

NIEMOHCTPUPYIOLIMX Tepeaady uMmysbcahttps://m.edsoo.ru/ff0b07fa

B3aHUMOJICHCTBUH TCII, 3aKOH|

|https://m.edsoo.ru/ff0b096c

npu

COXpaHEeHWs MMITyJIbca TpH abcomoTHohttps:/m.edsoo.ru/ff0b0a84

YIIPYTOM U HEYIPYroM B3anMozeifcTBumNttps:/m.edsoo.ru/ffOb0c3?2

CBsI3b SHEPIUU u paboThLTen. AHamu3 cUTyalluii B Okpykaroreihttps://m.edsoo.ru/ff0b0db8
[ToreHIanbHast SHEPTHUS Teja, MOJHATOTOPKU3HU € HCIoJb30BaHueM  3akoHahttps://m.edsoo.ru/ff0b12fe
Ha MMOBEPXHOCTHIO 3eMJIH./COXPAHEHUST HMMITyJbca. Pacro3HaBaHHUE
[ToTeninaapHas SHEPrus COKATOUISIBJIICHUSI ~ PEAKTUBHOTO JIBIDKCHHS B
[PY>KUHBI. Kunetnueckass ~ SHEPrUSsLOPUPOAE HM  TEXHHKE. [IpuMEHEHHe
Teopema 0 KHHETUUYECKOM SHEPIMH. 3AKOHBAKOHA COXPAHEHUs UMIyJabca A
COXPAaHCHUSIMEXaHUIECCKOW YHEPTHH pacuéta pe3yJbTaTOB B3aMMOJICHCTBUS

ren (Ha MpUMepax HEYIPYToro



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0c32
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B3aMMOJCICTBYS, YIIpyroro
LIEHTPAJILHOIO  B3aMMOJEHUCTBHS  ABYX
OIMHAaKOBBIX Te€J, OJHO M3 KOTOPBIX
HEnoJBWXHO).  Pemenue 3amau ¢
MCIIOJIb30BAHUEM  3aKOHA COXPaHCHMs
umnynbca. OnpeneneHne pabOTHl CHUJIBI
YIOPYTOCTM IIpU TOABEME TIpy3a C
MCIIOJIb30BAHUEM  HENOJBHIKHOIO Y|
[10JIBJKHOTO 6mokoB.  M3mepeHue
MOIIHOCTU. M3MepeHHne NMOTEHUHAIbHOM
HPHEPIUU  yIpYyro  AepOopMHUPOBAHHOH
[PYKUHBI.

l3MepeHne KMHETUYECKOW YHEPTUU TENa,
110 JUTMHE TOPMO3HOTO IIyTH.
JKCIIEPUMEHTAIILHOE CpaBHEHHE
M3MEHEHUS MOTEHLUATbHON y
KMHETUYECKOM  DHEpruyd  Tela IIpy
MIBMPKEHUH 110 HaAKJIOHHOM INIOCKOCTH.
OJKCIIEpUMEHTANIbHASL TIPOBEPKA 3aKOHA
COXPAaHEHHsI MEXaHUYECKON DHEPTUHU NpY
cBoOOTHOM  majeHuu. IIpumeHeHue
3aKOHA  COXPAHEHUS  MEXaHWYECKOM
DHEPrUM U1 pacy€ra NOTEHUUAIbHOU U
KMHETUYECKOM JHeprui Tena. Pemenune
3a7a4  C  UCIOJIb30BAaHUEM  3aKOHQ
COXpaHEHHs] MEXaHUYECKON SHEPTUHU

Hroro no paszueny

40

Pazmen 2. Mexanndeckue KoJIeOaHUS U BOJIHBI

2.1

MexaHnYeCcKue
KOJICOaHNA

7

KonebarenbHoe gaBmkeHue. OCHOBHBIE
XapaKTepUCTUKU KoJIeOaHWI:  MepHof,
gacToTa, aMIUINTyna. MaTemMaTHUecKuid U
MpPYKWHHBIA ~ MasTHUKHU. [IpeBpamenue
PHEPIUU NPU KOJEOATEIFHOM JIBHXKCHHH.
3aTtyxatomue KoneOanus. BbIHYXIICHHBIS

HaoOnmronenue KoneOauuii o AeiicTBUEM

bu6nunoreka LIOK:

CHJI  TSDKECTM M yIPYIOCTH

uhttps://m.edsoo.ru/ff0b1858

oOHapyXeHHe MOJOOHBIX KOJIeOaHW B

|https://m.edsoo.ru/ff0b197a

OKpY’KaloIIeM MHUpe. AHaIN3 KOJIeOaHUH

https://m.edsoo.ru/ffOblaec

https://m.edsoo.ru/ff0b20f0

KoJicOanus. Pesonanc

rpy3a Ha HUTH H Ha IPYXHUHE.
OnpeneneHre  4acTOThI KoJIeOauuii
MATCMATHYCCKOTI'O nu pr)KI/IHHOFO



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b20f0

MasIiTHUKOB. HaOironenue u oObsiACHEHHE
SBIIGHUSI ~ pe3oHaHca.  MccnemoBaHue
3aBHCHMOCTH  IepHojJia  KOJICOaHHM
[OJIBEIIICHHOIO0 K HUTH T'Py3a OT JJINHbI
HUTH. IIpoBepka HE3aBHCUMOCTH
nepuoaa KojeOaHuit rpy3a,
[IOJIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.
HaGnronenue u  00OCYXXJCHHE OIBITOB,

NEMOHCTPUPYIOIINX 3aBHCHMOCTH|
repuoa KoJeOaHuit MPY>KUHHOTO
MasiTHUKAa OT MaccChlIpy3a M JKECTKOCTH
[IPY>KUHBI. [Ipumenenue
MaTEMaTHYECKOT O U IPYKMHHOI'O

MasTHUKOB B KadeCcTBE MOJEIEH Ui
OoNnucaHus KoieOaHUH B OKpY’KarolleM
Mupe. Pemenue 3amay, CBS3aHHBIX
BBIUMCICHUEM WJIA OLICHKOM YacTOTBI
(mepuona)  konebanmii  V3mepeHue
YCKOpEHHsI CBOOOTHOTO MaICHHSI

2.2

MexaHnYeCKUE BOJTHEIL.
3BYK

BOJIHBI. CaoiicTBa
IIpononbHeEIE WU

MexaHUUeCcKHe
MEXaHUUYEeCKUX BOJIH.
[ONEpPEYHbIE BOJHBI. /J[TWHA BOJHBI W
CKOpPOCTH eé pacrpoCTpaHEeHUS.
MexaHu4ecKre BOJIHBI B TBEPAOM TEIE,
celicMUYecKre BOJHBL. 3BYK. ['pOMKOCTB
3ByKa U BbICOTa TOHA. OTpa)xxeHue 3ByKa.
NudpasByk 1 yapTpa3ByK

OOHapy>KeHHE€ ¥ aHaJIW3 BOJHOBBIX
SBIIGHUH B  OKpPYXKalIIEeM  MHpE.

bu6auoreka [OK:
https://m.edsoo.ru/ffOb21fe

Habmonenue pacnpocTpaHeHHs]

https://m.edsoo.ru/ff0b23ca

MPOAOJIBHBIX W IIOINICPCYHBIX BOJIH (H

aJhttps://m.edsoo.ru/ff0b25f0

MoOJeNIi) U OOHApY)KEHHE aHAJTOTHYHBIX
BUJIOB BOJIH B MPUPOE (3BYK, BOJTHBI HA|
BO)IC). Brruncnenue JJIMHBI BOJIHBI H|
CKOPOCTH PaCIpOCTPAHEHHUS 3BYKOBBIX
BOJIH. DKCIICPUMEHTAIBHOE OIPEICIICHHE
TPAaHUIl YACTOTHI CIBIIIMMBIX 3BYKOBBIX|
kosiebanuii. HaOmromeHue 3aBUCHMOCTH
BBICOTHI 3BYKa OT YacCTOTHI (B TOM 4YHCIIE,

C UCTIONIB30BAHUEM  MY3bIKQJIbHBIX|
MHCTPYMEHTOB). Habmionenue 71
O0OBSCHEHNE SIBICHHS aAKyCTHYECKOTO

€30HaHCca. AHalu3  OPUTHMHAJIBHOTO)



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

TEKCTa, IMOCBSIIEHHOTO HCIOJIh30BAHUIO
3Byka (WM YJIbTpa3ByKa) B TEXHHKE
(9XO0JI0KaIus, YIbTPa3BYK B MEIUIMHE U]
Np.); BBIMOJIHEHUE 3aaHUN 1O TEKCTY
(CMBICIIOBOE UTEHHE)

Mroro no pazueny

15

Pasz[en 3. :‘)J'ICKTpOMaFHI/ITHOC I10JI€ 1 DJICKTPOMArduTHBIC BOJIHBL

3.1 DnekTpomMarHuTHOE 6 DJIEKTPOMArHuTHOE none.[[loctpoenue paccyxnennii,budmuorexa [{OK:
roJe u DJIEeKTPOMAarHUTHBIE BOJHBI.  CBOMCTBADOOCHOBBIBAIOIINX B3auMocBs3bNttPs://m.edsoo.ru/ff0b2abe
DIIEKTPOMArHUTHBIE DIIEKTPOMArHUTHBIX BOJTH. [IkagapaeKTpHYECKOro M MarHMTHOro moJjeithttps://m.edsoo.ru/ffOb2c6e
BOJIHBI HIIEKTPOMArHUTHBIX BOJIH. MCrob30BaHUEDKCIICpUMEHTAIBHOS U3ydeHHe cBoicTBNttpS://m.edsoo.ru/ff0b2fe6
DIIEKTPOMATHUTHBIX BOJIH JJIS  COTOBOMPJIEKTPOMArHMTHBIX BOJH (B ToM umcie chttps://m.edsoo.ru/ff0b31d0
CBSI3U. DJEKTPOMAarHUTHasi IPUPOIACBETA.[IOMOIIbI0 ~ MOOMJIBHOTO  TesieoHa).
CkopocTh cBeTa. BomHOBBIE CBOWCTBaAHAIM3 ~ PEHTTEHOBCKUX  CHHMKOB
cBeTa YEJIOBCUCCKOr0  OpraHuM3Ma.  AHaiu3
TEKCTOB, OIUCHIBAIONIMX IPOSBICHHS]
DIICKTPOMArHUTHOTO  W3IyYeHUs B
MPUPOJIC: )KUBBIC OPTaHU3MBI, U3TyUCHUS]
HEOECHBIX TeNn (CMBICIIOBOE UTEHHE).
PacriosHaBaHMEe W aHAIM3 Pa3JIMYHBIX
MPUMEHEHHUI 3JICKTPOMArHUTHBIX BOJIH B
TeXHUKe. [3ydeHHne BOJIHOBBIX CBOMCTB
cBeTa. Pemenne 3ama4y c
MCIIOJIb30BaHUEM (OPMYIT ISl CKOPOCTH|
DIIEKTPOMArHUTHBIX BOJIH, JJTUHBI BOJIHBI
M 4acTOTHI CBETA
Hroro o pazneny 6
Paznen 4. CBeTOBBIC SBIICHUS
4.13aKkoHbI 6 UlyaeBast mosens cBeta. Mictounuku cBera.Habmonenue onbIToB,brnbmoreka 1OK:
[pacripoCTpaHeHust [IpsiMosinHEitHOE pacpoCTpaHEeHUE CBETA.IEMOHCTPUPYIOIINX sisienuenttps://m.edsoo.ru/ff0b3658
CBETa Barmenust Comuna u Jlyasl. OTpakeHHEMPAMOIHHEHHOTO pacripoctpanenusnttps://m.edsoo.ru/ff0b38c4
ceta.  Ilnmockoe  3epkaio. 3akoHCcBeTa  (BOBHMKHOBEHHE  TEHU uhttps:/m.edsoo.ru/ffob3aea
oTpakeHHst cBeTa. IIpeoMieHHe CBeTa.OJyTeHH), W HX uHTepnperanus chttps://m.edsoo.ru/ff0b3c5¢c
3akoH mperomsieHHsT cBeTa. [IOJHOEUCIIONB30BAHUEM IMOHSATHS  CBETOBOTO
BHYTpEHHEE OTpaXCHHUE ceeraiyya. OOBSICHEHHE W MOJCIUPOBAHNUE]



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Hcmons30BaHne IMOJHOIO BHYTPCHHET O
OTPAXXCHUA B OIITUYCCKUX CBETOBOJAAX

COJTHEYHOT'O W JIyHHOTO  3aTMEHHIA.
ViccnenoBanue  3aBUCUMOCTH  YIJIa
OTpaKEHHsI CBETOBOTO Jyda OT YIJIa
MagcHuUs. N3yuenune CBOWCTB
M300paKeHUs B TUIOCKOM  3epKaje.
Habmoienne 1 0OBSICHEHUE OIBITOB 10
MOJyYCHUIO0 N300paKEHHUI B BOTHYTOM U
BHITYKJIOM 3epkanax. HalOmonenue wu
O0OBSICHECHUE OIBITOB IO MPEIOMIICHHUIO
CBETa Ha TPaHHUIE PA3IUYHBIX CpEl, B

TOM  4YHCI€  ONBITOB C  IOJIHBIM
BHYTPECHHUM OTPAKEHUEM.
VccnenoBanue  3aBUCHMOCTH YTl
[IpEJIOMJIEHU  OT  yIyla  IaJcHusd

CBETOBOIO JIy4ya Ha TPaHHULE «BO3IYX —
CTEKIIO». PacnioznaBanue SIBJIICHUN
OTPaKEHUSI W TPEIOMIICHHS CBETa B

HOBCGI[HCBHOI\/JI KHU3HU. Ananus H
OOBSICHEHHUE  SIBIIEHUS ~ ONTHYECKOIQ
MUpaxa. Pemenne 3a1a4 C

HCIIOJIb3OBAHUEM 3dKOHOB OTPAKCHUA U
MPCJIOMJIICHUS CBCTA

4.2

JIMH3BI M ONTHYECKHE

prOOpbI

UInnza. Xon snydel B nuH3e. OnTHdeckast
cucteMa (oroamnmapara, MHKPOCKONA U
reineckona. I'ma3 kak  onTHYecKas
cucteMa. ban3opyKocTh HAATBHO30PKOCTh

[Tony4yeHune u300paKeHUH C IMOMOILBIO
coOMparomeil MW paccewBarolleld JIHH3.

bubmoreka [OK:
https://m.edsoo.ru/ffOb3f2c

ONTUYECKON CHIIBI COOMpAIOMIel JTHUH3HI.

Onpenencaue GokycHoro paccrosHus uhttps://m.edsoo.ru/ff0b4206

https://m.edsoo.ru/ff0b444a

AHaiau3  YCTpOWCTBA U

npuniunahttps://m.edsoo.ru/ff0b4684

}IeﬁCTBI/ISI HCKOTOPBIX OIITHYECCKHX]

https://m.edsoo.ru/ffOcOa7e

npuOopoB: (oToanmnapaTa, MUKPOCKOIA,
reneckomna. M3ydeHrne Mojenu ria3a Kak|
ONTUYECKON CUCTEMBbI. AHANU3 SABICHUN
ONM30PYKOCTH ¥ J1aJbHO30PKOCTH,
[IPUHIINIIA IEHCTBHS OUYKOB

4.3

Paznoxxenune

CBETa B CIIEKTP

Oemoro

Paznoxxenne 0enoro cBera B CHEKTP.

OTMBITEI HrroTona. CnoxeHue

Ha6nronenue pas3noxkeHus 0ejIoro cBeTan

but6mmoreka [{OK:

cnekTp. HaOmiomenue u  0OBACHEHHE

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4684
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CIICKTpaJIbHBIX LIBETOB. Z[I/ICHepCI/ISI CBETa

pu CJIIOKCHUU CBCTA PA3HBIX IBCTOB.
HpOBeI[eHI/Ie U OOBICHEHHUE OIIBITOB IIO

HAOJIOJICHUU Yepe3 IBETOBBIC (PUIBTPBHI
(LIBETHBIE OYKH)

ombITOB 10 monmydeHnio Gemoro cserahttps://m.edsoo.ru/ff0c0e2a

BOCIIpHUATHUIO IBETAa MPECAMCTOB IIPpU HX

Wrtoro no pazneny

15

Pa3aen 5. KBaHTOBBIE ABIICHUA

5.1

Hcnyckanue
[IOTJIOLICHNE
ATOMOM

U
CBCTAQ|

4

OneiTel  Pesepdopna u  miaHeTapHas
Mozens aroma. Mojenb aroma bopa.
Mcnyckanne W MOIVIOLIEHUWE  CBETA
aToMoM. KBaHTbl.JInHEHUaThIEC CIIEKTPHI

OO0cyxIeHre e onbITOB Pesepdopaal
[0 WCCJICIOBAHUIO aTOMOB, BBIJIBHYKCHHE

bubnmuoreka LOK:
https://m.edsoo.ru/ff0c12a8

CMIIOTE3 O BO3MOXHBIX PC3YylibTaTax|

https://m.edsoo.ru/ff0c144c

OIIBITOB B 3aBUCUMOCTHU OTj

https://m.edsoo.ru/ff0c1550

MPEI0JIaraeMOr0  CTPOCHHSI  aTOMOB,
dbopMynupoBaHue BBIBOJIOB H3
pe3ynbratoB  ombiToB.  OOCyXIeHuUE
MPOTHBOPEUYUH  IJIAHETAPHOM  MOJIEIH
aTOMa M OCHOBAaHUM Uil TUIOTE3bl bopal
0 CTallMOHAPHBIX OpOUTaX SJIEKTPOHOB.
HaOmroneHue CIUIONIHBIX W JIUHEHYATHIX|
CIICKTPOB W3ITyYeHUS Pa3INYHBIX
BemiecTB. OOBsACHEHUE  JIMHEHWYATHIX|
CIICKTPOB U3ITyUCHUS

5.2

Ctpoenue
Spa

ATOMHOTI'O|

PanuoaktuBHOCTE. Anbda-, Oera — WU
ramMmma — u3nydeHus. CTpO€HHE aTOMHOTIO
siipa. HykmorHas Mojiesb aTOMHOTO siIpa.
M3otonbl. PagnoakTuBHBIE pEBpaIeHUSI.
[lepuon nmonypacnaza aTOMHBIX SIAEP

OOCyXJIeHHEe BO3MOXHBIX THIIOTE3 O
MOJIeJISIX cTpoeHust siapa. OmnpeneneHue

bubauoreka I[OK:
https://m.edsoo.ru/ff0c1672

cocCTaBa AACPp IO 3aJaHHBIM MaCCOBBIM U

https://m.edsoo.ru/ffOc18ac

3apAJOBBIM YUCIIaM W IO ITOJIOKCHUIO B|

https://m.edsoo.ru/ff0clal4

HCpHO}IH‘IeCKOﬁ CHCTEME DJICMCHTOB.

https://m.edsoo.ru/ffOclb4a

IAHaTN3 U3MCHEHHS COCTaBa sApa U €ro,

https://m.edsoo.ru/ff0c2126

MOJIOKEHHUS B TIEPHOIMUYECKON CHUCTEME
npu o} — PaIuOaKTUBHOCTH.
MccrenoBanue TPEKOB O — YACTHI[ IO
rotoBbIM GoTorpapusm. OOHapyx eHue U
M3MEpeHNEe paAHalMoHHOro (¢GoHa ¢
MOMOILBIO  JTO3UMETPA, OIIEHKAa  €ro

WHTEHCHUBHOCTH. AHaIN3 OMOJIOTHYECKHX



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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M3MCHCHHMI, MIPOUCXOISIIIINX MO
ITECTBUEM PAJUOAKTUBHBIX H3JyYCHUM.

1o busnke IS oOyuaromuxcs,
BBIOpABIINX 3TOT Y4eOHBIN npeaMeT

OCHOBHOMY IroCyJapCTBEHHOMY 3JK3aMCHYHAYYHOT'O

lcronp30BaHue PaarOaKTHBHBIX
M3Jy4YECHHU B MEIULIMHE
5.3SInepHble peakiuu 7 AnepHple peaknuu. 3aKOHBI coxpaHeHUsPemeHue 3agad ¢ Hcnojb3oBaHueMbuommoreka [OK:
3apsiZIOBOTO M MAacCOBOT'O YHMCEJ. DHEPrUsBaKOHOB COXpaHEHHMs  MaccoBbix  HNttps://m.edsoo.ru/ff0clc58
CBs3W aTOMHBIX sep. CBsi3b MacChl HBapsAAOBBIX uMcea Ha onpenencHuehttps://m.edsoo.ru/ffOcld7a
PHEeprum. Peakuuu CHHTE3a M JACICHUSAPE3YJIbTaTOB SIACPHBIX peakuuii; anamu3https://m.edsoo.ru/ff0cle88
ssmep. Wcrounmku sHepruu CoslHIIA HMBO3MOKHOCTH MM  HEeBO3MOkHOCTHNttPS://m.edsoo.ru/ff0c223e
3BE31. SnepHas sHepretuka. JleWctBusigaepHoil peakuuu. OLEHKa 3HEPruu
PaIHOAKTHBHBIX HM3Jy4CHUH Ha >KUBBICCBA3U SIEP C UCIOJIb30BaHUEM (OPMYJIB]
OpraHu3MBbl OiinmreitHa. OOCyXIeHHE TepCIeKTUB
MCITOJIb30BAHUSI YIPaBISIEMOTO
TepMosiZiepHOTO  cuHTe3a. OO0CyxIeHHE
PEUMYIICCTB u 9KOJIOTUIECKHUX
npoOsieM,  CBSI3aHHBIX C  SIAGpPHOU
DHEPrETUKOU
Mrtoro no pazueny 17
[ToBTOpUTENIBHO — 0600LIAOIINI MOTYITh
IloBTOpEHME y 9 CucremaTuzanus u 00o01menueBrInonHenne yueOHBIX 3aganuii,budnmmuorexa LJOK:
00001IIeHIE [PEIMETHOTO  COJCPKAHUS W ONBITATPEOYIONINX nemoHctparuhttps://m.edsoo.ru/ff0c245a
comepKaHMs  Kypcal NeATEeIbHOCTH, IMPUOOPETEHHOrO0  TPHKOMIIETEHTHOCTEH,  Xapakrepusyrommxhttps://m.edsoo.ru/ff0c2572
bm3ukn 3a 7 — 9 M3YyYCHUHU BCETO Kypca(u3UKH OCHOBHOTOECTECTBEHHOHAYYHYIO rpamMoTHOCTH:Nttps://m.edsoo.ru/ff0c2a22
KJIaCChI oOmiero oOpaszoBanus. [loaroroBka KHOpUMEHEHHs TOJYYCHHBIX 3HaHU# msahttps://m.edsoo.ru/ff0c2b30

00BsiCHEHUS  (PUBNYECKUX

https://m.edsoo.ru/ff0c2c52

ABJICHUM B OKPYKAIOLIEW IPUPOAE, B

https://m.edsoo.ru/ff0c2d6a

HOBCG}IHCBHOﬁ XKHN3HU WU BI)ISIBJ'IeHI/IHI

https://m.edsoo.ru/ff0c2e82

(I)I/I3I/I‘-ICCI(I/IX OCHOB psAda COBPCMCHHBIX

https://m.edsoo.ru/ff0c3044

TGXHOJ’IOFI/II\/’I; INPUMCEHCHUA OCBOCHHBIX|
DKCIIEPUMEHTANIBHBIX ~ YMEHUW 1l
vccaenoBaHusT (DU3NYECKUX SIBIICHUM, B
TOM 4YHCIIE€ JUIsl TMPOBEPKH THUIIOTE3 U
BBISIBJICHUS 3aKOHOMEpPHOCTEH. Perienue
paC‘-IéTHBIX 3aaa4, B TOM YUCIIC

Mpecanojgararomux HCITIOJIB30BaHHUC
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(U3HMYECKUX MO/IENIell 1 OCHOBAHHBIX HA|
COZEP’KAaHUU PA3IUYHBIX Pa3J/esIOB Kypca)
¢u3uku.  BpimonaHenwe W 3amuTa)
CPYHIIOBBIX 501041 HHIAWBUAYAJIbHBIX]
MPOEKTOB, CBS3aHHBIX C COJAEPIKaHHEM|
Kypca QU3UKu

HToro no pasneny 9
OBILEE KOJIMYECTBO
YACOB 10 102

[NMPOT'PAMME




