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IosicHUTENLHAA 3aNMNCKA

IIpuka3z MunuctepctBa npocBemieHust Poccuiickoir @enepaunn ot 31.05.2021 Ne
287 «0OO6 yTBepxkIeHUn GeaeparTbHOr0 TOCYJApCTBEHHOTO 00pa30BaTEIbHOIO

CTaHJapTa OCHOBHOTO o0miero oOpaszoBanusi» (3apeructpupoBan 05.07.2021 Ne
64101)

[Tpuka3 MununcrepctBa npocsemieHus: Poccuiickoit @enepaunn ot 18 nrons 2022 Ne
568 «O BHeceHuu U3MEHEHHUH B (heepaabHbId TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHAApPT OCHOBHOrO  oOwmiero  oOpa3oBaHUs,  YTBEPKACHHBIA  IPHUKA30M
MunucrepctBa npocsenienus Poccuiickon @enepannu ot 31 mas 2021 r. Ne 287y
(3apeructpuponan 17.08.2022 Ne 69676)

IIpuka3 MunucrepctBa npocsemienust Poccuiickonn ®@enepannnu ot 16.11.2022 Ne
993 "OO6 ytBepxkaeHuu ¢enepaabHOl 00pa30BaTENbHON MPOrPaAaMMbl OCHOBHOI'O
oOmero oobpaszoBanus" (3apeructpuponan 22.12.2022 Ne 71764)

[Ipukaz Munnpocsemenuss Poccun ot 24.11.2022 N 1025 «O0 yTBepx)aeHUU
(dbenepanbHOM amanTUPOBAHHON 00pPa30BATEIBLHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 17151 OOYYAIOIINXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBS

[Ipennaraemass paboyass mporpamma peanusyercss B yueOHuke A. B.
[leppimkuna «®usuka» s 7 kimacca M.: Jlpoda, 2019, yuebnuke A. B.
[leprimkuna «®Pusuka» mns 8 kinacca M.: Hpoda, 2019, a taxxke Ilepeimkun A.B,
I'yrauk E.M.-®u3uka.9 ki1, M.: [poda, 2019

OO0mas xapakTepucTUKa y4eOHOro npeamera «ODusuka

Kypc ¢usukun — cuctemooOpa3yromuii aisi eCTeCTBEHHOHAaYyUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XHUMHUEH, OMO0JIOTHeH, acTpoHOMUer u ¢usnueckoii reorpadueii. Gusnka
— JTO TpeaMeT, KOTOphIi HE TOJBKO BHOCHT OCHOBHOM BKJax B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpPA, HO U MPEJOCTaBIsET Hanboiee siCHbIe 00pa3Ilbl
NPUMEHEHUS HAYYHOTO METOoja MO3HaHWs, T € crmoco0a MOTy4YeHHs JOCTOBEPHBIX
3HaHUi 0 mupe. Hakonen, ¢u3mka — 3TO TpeaMeT, KOTOPBIM HapsAIy ¢ APYTUMHU
€CTECTBEHHOHAYYHBIMU MPEAMETaMU JIOJDKEH JaTh IIKOJBHUKAM TpeCTaBieHHuEe 00
YBJIEKATEIbHOCTH HAYYHOTO HUCCIEIOBAHUS M PAJIOCTH CaMOCTOSTEIHHOTO OTKPBITHS
HOBOTO 3HAHU.

Opna w3 THaBHBIX 3a7a4 (U3MUECKOrOo OO0pa3oBaHUS B CTPYKType 0OIIero
oOpa3oBaHHsl COCTOMT B (H)OPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TIPaMOTHOCTU U
MHTEpeca K HayKe y OCHOBHOW Macchl 00y4aronuxcs, KOTOpbIe B ajdbHeeM Oy 1yt
3aHATHI B CaMbIX pa3HOOOpasHbIX cepax npearenbHocTH. HO He MeHee BaxHOU
3aa4yeil SBISETCS BBISABICHHWE M TMOATOTOBKA TAJAHTIUBBIX MOJIOJBIX JIOAEH IS
NpOAOHKeHU OOpa3oBaHMs W JajbHeHIeld NpopecCHOHANbHON NEeATENbHOCTH B
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00JacTH €CTECTBEHHOHAYYHBIX HCCJIEIOBAaHUN M CO3/aHWU HOBBIX TEXHOJIOTHUU.
CormacHO  HPUHATOMY B MEXIYHAPOJHOM  COOOIIECTBE  ONPEIEIICHUIO,
«EcTecTBeHHO-HayyHasi TPaMOTHOCTb — 3TO CIOCOOHOCTb 4YEJIOBEKA 3aHMMATh
AaKTUBHYIO TPaXIAAHCKYI0 TIO3UIMI0 IO OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMM HayKaMH, U €ro TOTOBHOCTb WHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMU UJICSIMHU.

HayyHO rpamMOTHBIN 4€I0BEK CTPEMUTCSl y4aCTBOBaTh B apryMEHTHPOBAHHOM
0OCY>KJIEHUH MPOOIEeM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM, UTO
TpeOyeT OT HEro CIEAYIOUINX KOMIETEHTHOCTEMN:

° Hay4YHO O0OBSACHATH SABJICHUA,
° OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'0 MCCJICAOBAaHMAA,
° HHTCPIIPECTUPOBATL AAHHBIC W HMCIIOJb30BaTh HAYYHBIC JJOKA3aTCJILCTBA

JUTSl TIOJTYYEHUS BBIBOJIOBY

N3yyenune (Qu3uku CrocoOHO BHECTH pEIIAIONIUM BKJIaa B (OPMUPOBAHUE
€CTECTBEHHOHAYYHO! TPaMOTHOCTH 00YYaIOIUXCSl.

KoppekiimoHnHo-pa3BUBalOMIUi _MOTEHIUAN _y4eOHoro mnpenMera «Duszmkay
o0ecreynBaeT  NPeoJoJieHus  OOYyYArONIMMUCS  CIEAYIONIMX  crenuduyecKux
TPYJIHOCTEHN, 00YCIOBICHHBIX TNIYOOKUMU HAPYIIICHUSIMU 3PEHHUSL:

. OTCYTCTBUE Yy  TMOAABJSIONIETO  OOJIBIIMHCTBA  OOYyYarOIIMXCA
BO3MOXKHOCTH CaMOCTOSITEJIbHO M OBICTPO BBISBISATH TMPU3HAKU  (DU3UUECKUX
00BEKTOB, yCTaHABIMBAaTh PE3YJbTaThl M OCOOEHHOCTH MPOTEKAHUS (HU3UUYECKUX
MPOLIECCOB C MOMOILBIO 3PEHMUS;

. 3aMeJYICHHOCTh U (PparMeHTapHOCTh BOCIPHUATHS, HEBO3MOXXHOCTh
L[EJIOCTHOT'O BOCIIPUATHS Psiia OOBEKTOB;

. HeC(POPMUPOBAHHOCTh UJIU UCKAKEHHOCTH Psijia MPEACTaBICHUN;

. HUA3KHM YPOBEHb Da3BUTUS MEIKOW MOTOPHUKH, 3PUTEIBHO-MOTOPHOM
KOOpJUHALWY;

. y3KUH Kpyro3op W HEIOCTATOYHBIM JJIi OMHCAHUS (PU3MUESCKUX
00BEKTOB, MPOIIECCOB U SBJICHUM CIIOBAPHBIN 3arac;

. 0eTHOCTh BOOOpaKEHHUSI.

[IpeonosieHne yKa3aHHBIX TPYAHOCTEH TOJKHO OCYIIECTBISATHCS Ha KaXIOM
YpOKE YUUTEJIEM B MPOIECCEe CIEIUATBHO OPTaHN30BaHHONW KOPPEKIIMOHHOM paOOTHI.

Hean usyuyenus yueOHoro npeamera «Du3nka»

Heaun n3zydenus yuebHoro npeaMera «Ou3rka» Ha ypoBHE OCHOBHOI'O OOIIIETO
00pa3oBaHus:

. npuoOpeTeHre HWHTEepeca W CTpeMJICHHs] OOydYalolUXCs K HaydYHOMY
M3YYEHUIO MPUPO/IbI, PA3BUTHE UX MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

. pa3BUTHE TMPEACTABICHUM O HAaydyHOM METOJ€ TO3HAHUA U
(bopMHpOBaHHE UCCIIEOBATENLCKOIO OTHOILICHHUS K OKPYKAIOUIUM SIBICHUSM;

. (opMupOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysbTaTra H3y4eHUs
OCHOB CTPOCHHsI MaTepuH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;

. (opMupoBaHUEe MPEACTABICHUNA O PONM (U3HKHU JUJISl PA3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
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. pa3BUTHE  TPEIACTABICHUA O  BO3MOXKHBIX  cdepax  Oyaymien
npodeccoHanbHON  AESATENbHOCTH, CBSI3aHHOM €  (PU3MKOM, TMOJrOTOBKA K
JanbHeieMy o0y4eHHI0 B 3TOM HampaBlieHUU. JJoCTIKEeHHe ATUX 1IeJiel Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30oBaHusl 00ECTIEUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

° HpI/IO6peT€HI/I€ 3HAaHUHU O AUCKPCTHOM  CTPOCHHHM  BCHICCTBA, O
MCXAaHHNYCCKHUX, TCINNIOBBIX, SJICKTPUUYCCKHUX, MAHUTHBIX U KBAHTOBLIX SBJICHUAX,

° HpI/IO6peT€HI/I€ YMGHI/Iﬁ OITMCHIBATh U OOBSICHATH (1)H3PI“IGCKI/IG SBJICHHSA C
HCIIOJIB30BAHUCM ITOJIYUCHHBIX 3H21HPII>1;

. OCBOCHHC MCTOAOB PCHICHHA HpOCTGfIHIHX pacCdYCTHBIX 3aaa4d C

HCIIOJIb30BaHNEM (DU3MUCCKHUX MOJICIICH, TBOPUCCKHUX U MPAKTUKO-OPUCHTHPOBAHHBIX
3aaq;

. pa3BUTHE YMEHUH HAONIONAaTh NPUPOJTHBIC SBJICHHUS W BBITOJHATH
OIBITHI, J1a0OpaTOpHBIE PabOTBI M  AKCICPUMCHTAIBHBIC HCCICIOBAHUSA C
HCIIOJIb30BaHNEM U3MEPHUTEIHHBIX TIPUOOPOB;

. OCBOEHHE MPUEMOB pabOTHI ¢ HH(pOopMarHel PU3NISCKOTO COJIEPIKAHUS,
BKJIIOUass WHQPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHalu3 W
KPUTHUYECKOE OIICHUBaHNUE WH(POPMAITUH;

. 3HAKOMCTBO cO  cdepamu  NpodecCUOHATBHOM  JesATEIbHOCTH,
CBSI3aHHBIMH C (U3UKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.

KoppeknuoHHble 3a1a4m:

. pPa3BUTHE OCA3aTEIBHOIO, 3PUTEIBHO-0CA3ATENBHOTO (y CHENBbIX C
OCTATOYHBIM 3PEHHUEM) U CIIYXOBOTO BOCIPUATHS;

. pa3BUTHE MPOU3BOJIBHOTO BHUMAHUS,

. pPa3sBUTHE U KOPPEKLMS ITAMSITH;

. Pa3BUTHE U KOPPEKLUS MBICIUTEIBHON JEATEIBHOCTH;

. IPEOJI0JICHUE BepOann3Ma;

. pa3sBUTHE MOHOJIOTHYECKOMN PEUH;

. oOoraiieHre akTUBHOI'O W MACCUBHOTO cJoBapsi, (OPMUPOBAHNE HOBBIX
MOHSTHUH;

. (opMUpOBaHHE HABBIKOB OCA3aTEJILHOTO, 3PUTEIBHO-0CSI3aTENBHOTO (Y
CJIETIBIX C OCTATOYHBIM 3PDEHUEM) U CIIyXOBOI'O aHAJIN3a;

. oOyueHue TMpaBWiIaM 3amucud (OpMyNl M CHEHUANbHBIX 3HAKOB IpHU
UCIIOJIb30BAaHUU pelibepHO-ToueuHol cuctemsl JI. bpaiins;

. (opMHpOBaHKE HABBIKOB OCSI3aTEIBHOTO OOCIEAOBAHMS U BOCHPUSITHS

penbedHBIX H300pakeHU# (MILTIOCTpAIUA, CXEeM, MaKETOB, YCPTEIKHBIX PUCYHKOB H
T.1L.);

. dbopMHpOBaHWE YMEHHUS BBITIONHITH MPOCThIC pelbedHBIC PUCYHKH M
MTOCTPOEHUS TIPH TIOMOIITH CIICIIHATBHBIX HHCTPYMEHTOB;

. oOydyeHHe TEeXHUKE TpeoOpa3oBaHusi (GOpMyNT W BBIPAXKEHUN TpHU
HCHOJIb30BaHuu cuctemsl JI. bpaiis;

. dbopMHupOBaHUE CHCIIMAIBHBIX MPUEMOB OOCIIEIOBAHUS U M300paKEHUS
M3y4aeMbIX 00bEKTOB JIOCTYITHBIMU CITIOCOOAMU;



. dbopMupoBaHre, YTOYHCHHE WM KOPPEKIHS TMPEACTaBICHUN O
IIpeaMeTax U IpoLeccax OKPYKAIOLIEN JEUCTBUTEIIBHOCTH;

. Pa3BUTHE U KOPPEKLHS MEJIKON MOTOPUKH;

. COBEPILIECHCTBOBAHUE YMEHUSI OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.

MecTto yueOHOTro npeamera «Ou3uKa» B y4eOHOM IJIaHe

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka sBisieTcss 00s13aTENbHBIM MPEIMETOM
Ha ypOBHE OCHOBHOTrO oOmiero oopasoBanus. JlaHHas nmporpaMma MnpeaycMaTpyuBaeT
u3zydeHue pusmku Ha 6a30BOM ypoBHE B 00beme 238 9yacoB 3a Tpu roja (COrjiacHo
AOOIT OOO) 1o 2 4aca B Hezento B 8 ¥ 9 kiaccax nepBoro roja o0yyeHus 1 no 3
4 B HEJIENIO B 9 KJacce BTOPOro rofia 00ydeHHs..

COAEPKXAHUE YYEBHOI'O IPE/IMETA «®U3UKA»

8 kiace
Pazges 1. ®u3uka u ee poJib B IO3HAHUHN OKPYKAKOIIET0 MUAPA.
®usuka — Hayka o mpupoae BieHus npupoipl. PU3UUECKUE SBIICHUSA:

MEXaHWUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.
®dusnueckne BeauuuHbL. 3Mepenue ¢usznyeckux BeauuuH. Puznyeckue
npuoopsl. [lorpemHocts u3mepeHnii. MexxayHapoaHasi cucTeMa euHULL.

Kak ¢usuka u jApyrue ecTeCTBEHHblE HAyKWM H3Yy4yaloT MPUPO.Y.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHUS: HAOIIOJEHUE, TOCTAHOBKA HAy4YHOIO
BOIIPOCA, BBIJBMKEHUE TUIIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOrogaeMoro sBieHus. Onucanne (pU3NUECKUX SABICHUM ¢ TOMOLIBIO MOJIEIEH.

Hemoncmpayuu (¢ noOpobHbIMU KOMMEHMAPUAMU nedazo2d, UCnOIb308aHUEM
COXPAHHBIX AHATUZAMOPOS, U3YUEHUEM MOOeell U MAKemos).

1. Mexanuueckre, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHSL.
2. duznueckre TpuOOPHI U MPOIEAYpa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM TPUOOPOM.

JlaGopatopHble pabOThl M OMBITHl MPOBOISATCS C yYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CIIENbIX 00yYarOUINXCS:

1. OnpeneneHue 1LEHBI JEJCHUS IIKadbl HU3MEpPUTENbHOro mnpubopa (cC
MCIIOJIb30BAaHUEM U3MEPUTENbHBIX UHCTPYMEHTOB C pelbe(HON MHIUKAIUEN ).

2. N3mepenne  paccTtossHuii  (C  KCHONB30BAHUEM  M3MEPUTENbHBIX
MHCTPYMEHTOB C pesibe(pHON MHIUKAIUEN ).

3. N3mepenne o0bemMa KUAKOCTH (C MCHOJB30BAaHUEM CTaKaHa C
penbedHON IIKaNol, WHAUKATOpPa YPOBHS >KUIKOCTH, B Iapax CO CIENbIMU C
OCTAaTOYHBIM 3PEHHMEM, KOHTPOJIb pe3yjbTaTa U3MEPEHHUs C MOMOILBIO NeAarora) u
TBEPAOro Tela (C MOMOIBI0 HHCTPYMEHTOB € pelibe(hHOM MHIUKaLKEH ).

4. OnpeneneHne pa3MepoB MalbIX Tell (C UCHOJb30BAHUEM MHCTPYMEHTOB
Cc penbepHON MHIUKAIIHEH ).



Pa3znen 2. [lepBoHauajibHbIe CBeJIEHUS O CTPOCHNH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HWX pasMepbl  OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JIBmxenne dyactul BemecTBa CBA3b CKOPOCTH JIBUKEHHS YAaCTHI[ C
temneparypoit bpoyHoBckoe nBmwkenue, auddysus BzaumonpeicTBue YacTHIL
BEIIIECTBA: MIPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperatHpie COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, XKUJKOCTEU W TBEPABIX
(kpuctamnuyecknx) Ted. B3auMOCBsI3b MEXIy CBONCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHHMSIX M WX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

Jlemoncmpayuu (¢ noOpobHLIMU KOMMeHmMapuiamu nedazo2a, UCHONb308AHUEM
COXPAHHBIX AHAUZAMOPOS, U3YUeHUEeM MoOenell U MAKemos).

1. Habntonenue OpoyHOBCKOTO ABUKEHUSI.
2. Habmonenune nuddysumn.
3. Habmronenne — sBieHui,  OOBSACHSIOMIMXCA  NPHUTSHKEHUEM WU

OTTaJIKUBAHUEM YaCTHI[ BEIIECTBA.

JlabopamopHvie pabomwl u onvimvl NPOBOOAMCS C YUEMOM KOMNEHCAMOPHBIX
B03MOHCHOCIEU CIENbIX 00VUAIOUWUXCSL:

1. OueHka quaMeTpa aToMa METOJIOM PSIIOB.

2. OnbITH 110 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Fa30B.

Paznen 3. /IBukeHue u B3auMoOAeCTBHE TeJl.

Mexannueckoe naBUkeHUE. PaBHOMepHOE U HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsii CKOPOCTh IIPU HEPAaBHOMEPHOM JBWKEHMHM. Pacyuer mytu wu
BPEMEHU JBUKCHHUS.

SlBnenne wuHepuuu. 3aKOH WHEpUMU. B3anmoaelcTBUE TeEN Kak MNpPUYMHA
M3MEHEHHS CKOPOCTHU JBUXKEHUS Tel. Macca kak Mepa UHEpTHOCTH Tena. [ImoTHoCcTh
BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJ B €IMHUIIE 00BheMa BEIIECTRA.

Cuiia kak XapakTepucTHMKa B3auMoneucTBus Teia. Cuia yrnpyroctd UM 3aKoH
I'yka. M3mepeHne cuibpl ¢ NMOMOIIBK JWHAMOMETpA. SIBJIEHHE TATOTEHUS W CHJIA
Tsokectd. Cuna Tspkectu Ha Apyrux roiadetax. (MC) Bec tema. HeBecomocTb.
CnoxeHue cui, HalpaBJICHHBIX MO OAHOW mpsiMoi. PaBHOzelcTByromas cui. Cuia
TpeHust. TpeHne ckobXeHus U TpeHue nokos. Tpenne B mpupoje u texuuke. (MC)

Lemoncmpayuu (¢ noOpoOHLIMU KOMMEHMAPUAMYU nedazoed, UCHONb308AHUEM
COXPAHHBIX AHATU3AMOPOS, U3YYEeHUEeM MOOeel U MAKemos).

1. Habmronenne MeEXaHHUECKOTO ABMKEHUS TeEa.

N3mepenne ckopocTH NMPSIMOJIMHEHHOTO JBUYKEHHUS.
HaOnronenue siBieHUsI THEPIUU.

HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEI.

CroxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

ﬂa60pam0pnbze pabomvl U ONbIMbL NPOBOOSIMCS C Y4EMOM KOMNEHCAMOPHbIX
B03MONCHOCHEU CIIENbIX 00YUAIOWUXCA:

SEGIESNEN



1. Ol'[peI[eJICHI/IC IUIOTHOCTH TBCPAOI'O TCJIA.

2. OnbITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTH pacTsDKeHHS (AedopMaiiun)
PYXUHBI OT TPUIIOKEHHOU CHUJIBI.
3. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT

BECAa TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHnne TBePAbIX TeJl, dKMAKOCTEN M ra30B.

Hasnenne. CriocoObl YMEHBIIICHHUSI U YBEJIMUYEHUs naBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJE€HHUS Ta3a oT o0beMa, TemrepaTypbl. llepemaua naBiieHHA
TBEPABIMH TEJAMH, >KHJAKOCTSIMM M razamu. 3akoH Ilackansa. IlneBmarnueckue
MalIfHbl. 3aBUCHUMOCTh JABJICHUS JKUIKOCTH OT TDIyOWHBI. ['mapoctaTuueckuit
napagokc. CooOuiaromuecs: cocyabl. [ uapaBinuecKue MEXaHU3MBbI.

Atmocepa 3eman u arMmocepHoe aAaBieHue. [IpUyYMHBI CylIecCTBOBaHUS
BO3aylIHOM o6onouku 3emiu. OmnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIrO JAaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuOops! 115 U3MEpEeHHst aTMOCPEPHOTO 1aBICHUS.

JleficTBHE KUIKOCTH M Ta3a Ha NOTPYKEHHOE B HUX Telo BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxonnaBanue.

Hemoncmpayuu (¢ noOpoOHLIMU KOMMEHMAPUAMU Nedazoed, UCHONb308AHUEM
COXPAHHBIX AHATU3AMOPOS, U3YYEeHUEeM MOOeel U MAKemOos).
3aBUCHUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nercTBUst aTMochEepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CUJIBI OT 00ObeMa MOTPYKEHHOW 4YacTu
TeJa U INIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BRITATKUBAOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcaoBue naBaHus TeIl: IUIABAHUE WJIU MOIPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOILUEHUS IJIOTHOCTEN TeJla U KUAKOCTH.

JlabopamopHvle pabomsi 1 OnbIMbL NPOBOOAMCA C YUEMOM KOMNEHCAMOPHbIX
B03MONCHOCHEU CIIENbIX 00YUAIOWUXCA!

oghkwbdE

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOrpyKeHHOM
B JKUJKOCTh YaCTHU Tea.

2. OnpeneneHue BBHITAIKMBAIOMIEH CHJIbI, JCHCTBYIOIIEHM Ha Telo,
MOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTM BBITAJIKUBAIOIIEW CHJIbL, JECWCTBYIOLIEH Ha
TEJIO B KHMJIKOCTH, OT MAaCChI Tea.

4, OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JICHUCTBYIOIIEH Ha TEJO B >KUAKOCTH, OT 00beMa MOTPY>KEHHON B KUIAKOCTh YaCTH
T€JIa ¥ OT IUIOTHOCTH KUIKOCTH.

S. KoncTpynpoBanne apeomerpa WIM KOHCTPYMPOBAaHHE JIOJKH W
ONPENEIICHUE €€ TPY30II0ABEMHOCTH.

Pa3zpnen 5. PaGora 1 MOIIHOCTB. DHeprus.
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Mexannyeckast pabota. MOITHOCTb.

[IpocTeie MeXaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecHs peryara. [IpumeHeHue npaBuiia paBHOBECHs pbluara K OJIOKy. «30J0Toe
npaBuiio» Mexanuku. KITJ] mpocteix mexaHu3moB. [IpocTbie MEXaHU3MBI B OBITY H
TEXHUKE.

Mexanndeckass dHeprus. KuHeTHdyeckas ©  TIOTCHIUAIbHAsS  JHEPTHSL.
[IpeBpaiienue 0HOTO BUIa MEXaHMYECKOW SHEPTUM B APYroid. 3aKOH COXpaHEHHS
DHEPTUU B MEXAHHKE.

Hemoncmpayuu (c noOpobHbIMU KOMMEHMApUAMU nedazoad, UCHOIb308aAHUEM
COXPAHHBIX AHANUZAMOPO8, U3YHUEeHUEeM Mooeell U MAKemos).

1.  IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomvl u onvimvl NPOBOOSAMCIL C YHEMOM KOMNEHCAMOPHbIX
BO3MONCHOCTET CENbIX 00YHAIOUWUXCL:

1. Omnpenenenre pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHUS pblyara.

3. N3mepenne KII/] HaKIOHHOW IIOCKOCTH.

4, N3yueHne 3aKk0Ha COXpaHEHUsI MEXaHUUYECKOM SHEPTUM.

9 kJ1acc (mepBblil T0X 00y4eHUs)

Paszneu 6. TeruioBbie sABJICHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU  CTPOCHMUS
BellecTsa. Macca u pasmepbl aTOMOB M MOJEKyd. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBepAOro, JKHAKOIO U Ta3000pa3HOrO0 COCTOSHUM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB ra3oB, XUIKOCTEH H
TBEPABIX TEJI Ha OCHOBE IIOJIOKEHHN MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaumBaHNe U KalmWUISIPHBIE sIBJICHUS. TermnoBoe paclliupeHne U CKaTHE.

Temneparypa. CBsi3p TeMHepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHS
YaCTHLI.

Buytpennsis  sneprusi. CnocoObl HM3MEHEHHS BHYTPEHHEW DHEPrUu:
TerIonepeaaya U CoBepIiieHne padoTel. Buabl Temionepeaadn: TEIONPOBOIHOCTD,
KOHBEKIUS, U3IIyYEHUE.

KomnyectBO TemsoTel. YaelbHAs TEIJIOEMKOCTH BeEIIECTBA. 1€IJI000MEH U
TEIJIOBOE paBHOBECHE. Y paBHEHME TEIIoBOro Oamanca. [1naBienue u orBep/ieBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa ruiaBieHus. [lapooOpa3zoBanue u
koHnaeHcamus. Mcnapenue. (MC) Kunenue. YnenbHas TemioTa mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(EpPHOro [aaBjieHUs. BiaxxHOCTH
BO3/lyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer padoTel TemmoBbix aurareneil. KIIJ[ TemmoBoro nBurarens.
TerutoBble ABUTaTENN U 3a1UTa OKpyxatouei cpeasl. (MC)

3aKOH COXpaHEHMs U MPEBPALLEHUs SHEPTUU B TEILIOBBIX Ipoueccax. (MC)



Hemoncmpayuu (c noopobHbIMU KOMMEHMAPUAMU Nedazo2d, UCNOIb308aHUEM
COXPAHHBIX AHATUANOPOS, U3VUEHUEM MOOeNel U MAKEmOs).

1. Habmronenue 6poyHOBCKOTO JABUKEHUS.

2. Habmonenue nuddysun.

3. HaGmoienue sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.

4. HaGumroieHne TermioBoro pacupeHust Tedl.

5. V3meHeHre naBieHHS raza Mpu U3MEHEHUW o0beMa M HarpeBaHUH WU
OXJIQKICHHH.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

1. Bue! Termonepenayn.

8. OxJtaXKIeHue IpU COBEPIIICHUH PaOOTHI.

Q. HarpeBanue nipu coBepIiieHMN paOOThl BHSITHUMHU CHJIAMHU.

10. CpaBHEHHE TEIUIO EMKOCTEH pa3IMYHBIX BEIICCTB.

11. HaOGmronenue KUmeHus.

12. HaGmroaeHue mocTosSHCTBA TEMIIEpaTyphl IIPH TIJIaBJICHUH.

13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamophvie pabomwl 1 onvimvl NPOBOOSIMCSL C YUEMOM KOMNEHCAMOPHBIX
B03MONCHOCIEL CLENbIX OOVUATOUWUXCSL:

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

2. OnpITHI IO BBIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.

3. OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUIAKOCTEH U
TBEPABIX TEI.

4, Omnpenenenue gaBiaeHUs BO3lyXa B OajUIOHE MIMPHULIA.

S. OnbITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00beMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. [IpoBepka rTHUMOTE3bl JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIEPATyPHI.

7. HaGmtonenne u3MeHeHUs: BHYTPEHHEH OHHEpPruM Teja B pe3yibTare
TeIuIonepeaay U paboThl BHEIIHUX CHJL.

8. HccnenoBanue siBIEHUS TEIIOOOMEHA MpPU CMELIMBAHUU XOJOIHOM M
ropsityer BOJBI.

Q. OnpeneneHrne KOJIMYECTBA TEIUIOTHL, IOJYYEHHOTO BOJOM mpu

TEIJI000MEHE C HAarpeThIM METALTUIECKUM UITUHIPOM.

10. Omnpenenenue yaeabHON TEMIIOEMKOCTH BEILIECTBA.

11. HccnenoBaHue mpoliecca UCImapeHusl.

12.  OmnpenenieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

13. Omnpenenenue yaeabpHON TEIIOTHI IJIABJICHUS JIbJA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. JIBa poma aieKkTpuuecKux 3apsgaoB. BzaumoneincTBue
3apsKeHHBIX Tell. 3akoH KylioHa (3aBUCHMOCTb CHIIBI B3AaMMOJICHCTBHSI 3aPSAKEHHBIX
TEJ OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKAY TETAMH).

Onextpuyeckoe mnoie. HampsokeHHOCTh 3nekTpuyeckoro noss. IlpuHumn
CYyHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenn 3yeKTpUYecKUX 3apsAoB. DJIEMEHTapHbIA 3JIEKTPUYECKHM 3apsi.
Crpoenue aroMa. [IpOBOTHUKH U IUAIEKTPUKH. 3aKOH COXPAHEHUS JICKTPUUYECKOTO
3apsaa.

ONEKTPUYECKUA TOK. YCJIOBUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKa.
HcTrouHrKyn TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas nenb. Cuina  TOKa.  DIEKTPUYECKOE  HAIPSIKCHHE.
CormnpoTuBiieHHE NPOBOAHUKA. Y IETbHOE CONMPOTUBIICHUE BellecTBa. 3akoH OMa Jyist
ydacTka nenu. [locnenoBarensHoe U napajuieIbHOE COEAUHEHNE POBOJHUKOB.

PaGota w MoOmHOCTh 3JeKTpuueckoro Toka. 3akoH Jkoyms— JleHra.
DNEKTPUYECKUAE MU U MOTPEOUTENN AIEKTPUIECKOW 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anmoaelncTBrE MMOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. MarauTHoe mosie 3eMJIM M €ro 3HaYeHUe 11 )KU3HU Ha 3emiie. OnbIT JpcTea.
MarHuTHOE o€ 3JIEKTPUIECKOro ToKa. [I[puMeHeHne 3MeKTpOMarHuToB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TOJiI HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIb
MIOCTOSIHHOTO ~ TOKa.  VICMONb30BaHWE  BJIEKTPOJBUTATENEM B TEXHHYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omnbitel @apanes. SBineHue 37eKkTpoMarHuTHON MHAYKUuU. [IpaBuno JleHmna.
DIIEKTpPOreHepaTop. Cnioco6b1 MOJTYYEHUS ANEKTPUYECKOM DHEPIUH.
DJIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpayuu (¢ noOpobHbLIMU KOMMEHMApUAMYU nedazoed, UCHONb308AHUEM
COXPAHHBIX AHATU3AMOPOS, U3YYEeHUEeM MOOeel U MAKemos).

DIIeKTpU3aLUS TEIL.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3AaUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpONCTBO U IEUCTBUE JNEKTPOCKONA
DIIeKTpOCTaTUYECKAsI HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY U JUBTIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

W cTOYHMKM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

0. DIEeKTPUYECKHI TOK B KHUJIKOCTH.

11. T 'a3oBwIit pa3ps.

12.  V3MepeHHe CUIIbl TOKA aMIIEPMETPOM.

13. HM3mepeHue 3IEKTPUUECKOTO HANIPSHKEHUS] BOJIBTMETPOM.

14. PeoctaT u MarasuH CONPOTUBIICHU.

15. BsaumoneiicTBre MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHUe HEBO3ZMOKHOCTU Pa3ICJICHUS TTOJIFOCOB MarHUTA.
17. MoaenupoBaHU€ MarHUTHBIX MOJEH MOCTOSIHHBIX MArHUTOB.
18.  OmmiT OpcTena.

19. MarauTHOE 1ojie TOKa DJIeKTPOMAarHuT.

20.  JleiicTBMEe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

21.  DnexTpoaBUTATENh MOCTOSIHHOTO TOKA.

HOoo~NoORWNE
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22. MHccnenoBanue sSIBIEHUS AIEKTPOMATHUTHOW WHIYKITHH.

23.  Omnprter dapajes.

24. 3aBHCUMOCTH HAaIlPaBJICHHS WHJIYKIIMOHHOTO TOKa OT YCIIOBHM €ro
BO3HUKHOBEHUS.

25. DuekTporeHeparop MOCTOSHHOTO TOKA.

JlaGopaTopHble PabOTBI M OMBITHI IPOBOJATCS C YYETOM KOMIICHCATOPHBIX
BO3MOYKHOCTEH CIICITBIX 00YJarOmuXCs:

1. OneITel MO HAONIONCHUIO DJCKTPU3ANMKM TEJI HWHAYKIMEH | TpHU
COTIPUKOCHOBCHHH.

2.  HccnemoBanme AEHCTBUSA SIEKTPUYECKOTO IO HA MPOBOJHUKH U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.

4.,  VI3MepeHue U PEeTyJIMPOBAHUEC CHJIBI TOKA.

5. HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, UIYILIETO Yepe3 Pe3UcCTOop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITHI, JIEMOHCTPUPYIOITUE 3aBUCUMOCTH AIIEKTPUYECKOTO
COTPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAN IONEPEYHOrO0 CEUYCHHS U
Marepuana.

8.  IlpoBepka mnpaBuiia CJIOXKEHHSA HANPSHKEHUW MPHU TMOCIET0BATEIHLHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia Iy CHJIBI TOKAa TPU IMAPAUICTLHOM COCAMHCHHH
PE3UCTOPOB.

10. Ompenenenue pabOTHI ACKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OmnpexaeneHre MOLIHOCTH 3JIEKTPUYECKOIO TOKa, BBIAEISAEMOM Ha
pe3ucrope.

12.  HWccnepoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HANpsHKCHUS Ha HEH.

13. Omnpenenenue KI1J] narpeBatens.

14. HccnepoBaHue MarHUTHOTO B3aUMOJIEHCTBUSI TOCTOSTHHBIX MAarHUTOB.

15. WM3yuyeHue MarHMTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB IMpH  HUX
O0OBEIMHEHUH U Pa3JICIICHUH.

16. HccnepoBanue AEMCTBUS SIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OnpITbl, AEMOHCTPUPYIOLIKE 3aBUCUMOCTh CHJIbI B3aUMOJACHCTBUSA
KAaTYIIKA ¢ TOKOM M MarHuTa OT CHJIbI TOKa M HAalpaBJICHUs TOKA B KaTYIIKeE.

18. M3yueHue AeCTBUS MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHe pabOThl AIEKTPOIBUTATENS.

20. UMsmepenue KII/] anekTpoaBuraTenbHOW YCTAaHOBKH.

21. OnbITel MO UCCIENIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM HMHIYKIIMH:
MCCJIEI0BAHNE U3MEHEHNI 3HAUYEHNS U HAITPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 knacc (BTOpOIi rog 00y4eHust)
Pasznea 8. Mexannueckue siBJICHHUS.
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Mexanuueckoe JABuwxkeHue. MarepuanbHas Touyka. (Cucrema orcyera.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUSA. PaBHOMEpHOE NpsAMOIMHENHOE
nBrokeHue. HepaBHOMEpHOe NpsAMOJIMHEWHOE ABrKeHue. CpenHss MU MIHOBEHHas
CKOPOCTH T€Jia IPU HEPAaBHOMEPHOM JIBUYKEHUU.

VYckopenue. PaBHOycKOpeHHOe mpsIMOJIMHEWHOe aBmkeHue. (CBoOOgHOE
nageHue. OnsIThl ['anues.

PaBHOMEpHOE ABM)KEHHE IO OKpYKHOCTH. Ilepmon um wactora oOpalieHus.
JIuHeHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

[lepBoiii 3ak0H Hprorona. Bropoii 3akoH Herotona. Tpetuit 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpeHHUS! CKOJIbKEHHUS, CUa
TPEHHUsI IOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue muaHer BOkpyr Cosmnma. IlepBasg kocMuueckass CKOpPOCTb.
HesecomocTh n neperpysku.

PaBHOBecue matepuanbHOM TOUYKU. AOCONIOTHO TBepaoe Teno. PaBHOBecue
TBEPJOIO TeJIa C 3aKPEINICHHON OCBhIO BpauieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. MI3MeHeHne umiynbca. VIMITynbCc chiibl. 3aKOH COXPAaHEHHMS
UMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexannyeckast pabota U MOIIHOCTb. PaboTa Cuil TSKEeCTH, yIPYyroCTH, TPEHUS.
CBs3p sHepruu U pabotTel. [loTeHumanbHash »HeEprus Tena, MOAHITOrO HaJ
ITIOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas 3HEPrus C:kaTou NpyxuHbl. KnHetnueckas
sHeprus. TeopeMa O KMHETHYECKOW HJHEPTHM. 3aKOH COXPAHEHMS MEXAaHMYECKON
DHEPIUHu.

Hemoncmpayuu (¢ noOpobHbIMU KOMMEHMAapUIMu nedazo2d, UCnoIb308aHUEM
COXPAHHBIX AHATUATNOPOS, UZYUEHUEM MOOEel U MAKEMOs).

1. HaGnronenne MexaHMYEeCKOTO JBMIKEHHUS Tella OTHOCHUTEIBHO pPa3HbIX
TEJI OTCUETA.

2. CpaBHeHUE MyTel W TPACKTOPUM ABUIKEHUSI OJHOTO U TOTO K€ Tela
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

4, HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

S. HaGnronenue nBuXeHUS Telia 1Mo OKPYKHOCTH.

6. HaOmronenne MeXaHMYECKUX SIBIICHHM, MPOUCXOJAIIUX B CHCTEME

orcuera «Tenmexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKHU.

7. 3aBUCUMOCTh YCKOPEHUS TeJIa OT MAacCChl TeJla U ACHCTBYIOIIECH HAa HETO
CHUIBI.

8. HaOmronenue paBeHcTBa CUJI IPU B3aMMOJICHCTBUM TEJI.

9. N3MeHeHue Beca Tela Mpyu yCKOPEHHOM JBUKECHUH.

10. Ilepemaua uMmrynbca Mpy B3aUMOJICHCTBUU TEIL.

11. IIpeoOpa3oBaHHs SHEPTUH NPU B3aUMOJIECUCTBUU TEIL.

12. CoxpaHeHue UMIyJbca MNPy HEYIIPYTOM B3aUMOICHCTBHUH.

13.  CoxpaHeHue uMIysabca npu abCONMIOTHO yIPYTrOM B3aUMOJICHCTBUU.
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14. HaOGmrogeHue peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU MTPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHe MEXaHWYECKONW HSHEPruu TMpu ABUKEHUU Tela TO0J
JEHUCTBUEM MPY>KUHBI.

JlabopamopHvie pabomvl u onvimvl NPOBOOAMCS C YUEeMOM KOMNEHCAMOPHBIX
B03MOIHCHOCMEU CIENbIX 00VUAIOUWUXCSL:

1. KoHcTpyrpoBanue TpakTa Uisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO
NBIDKCHUSI TIapUKa WM TENEXKKH (C MOMOIIBIO CHEHUATBHO aJallTUPOBAHHOTO
KOHCTPYKTOpA).

2. OrnpeneneHue CpeiHEM CKOPOCTU CKOJIbKEHUS OpycKa WM JBUKEHUS
[IAPUKA 10 HAKJIOHHOU IUIOCKOCTH.

3. OnpeneneHue yCKOpEHHUsI Tejla MpU PaBHOYCKOPEHHOM JABMKEHHUU IIO
HAKJIOHHOM TIOCKOCTH.

4, Hccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. [IpoBepka TUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBHXKCHUH 0e3
HayaJbHOM CKOPOCTH IIyTM OTHOCATCS KaK psii  HEYETHbIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKU BPEMEHU OJINHAKOBHI.

6.  HccinenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOIO JaBJICHUS.

7. Onpenenenne ko3 PUIEHTa TPEHUS CKOJIBXKEHUS.

8.  OmnpeneneHue KeCTKOCTU MPYKUHBI.

9.  Onpenenenue pabOTHI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKEHUU Tela

10 TOPU30HTAIBHOM MTOBEPXHOCTH.

10. Ompenenenne pabOTBHl CHUJIBI YIPYrOCTH TIPH TOABEME Tpy3a C
WCIOJIB30BaHUEM HETOIBUKHOTO U TIOJABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIMTyAa. MaremMaTudyeckuii U NpYKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU NP KOJIeOATETHHOM JIBIXKCHHH.

3aryxaomue — kojebaHus.  BwiHyxneHHele — konebanus.  Pe3onaHnc.
Mexannueckue BosiHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoonbHbIE U TTONepeyHbIe
BOJIHBL. J[JINHA BOJIHBI U CKOPOCTH €€ PacClpoCTpaHeHUs. MeXaHW4YeCKue BOJIHBI B
TBEPJIOM Telie, cericMuieckue BoJiHbl. (MC)

3Byk. I'pomkocTh 3Byka u BbIcOTa ToHA. OTpakeHue 3Byka. MH(pa3Byk u
YIbTPa3BYK.

Hemoncmpayuu (¢ noOpoOHLIMU KOMMEHMAPUAMYU nedazoed, UCHONb308AHUEM
COXPAHHBIX AHAU3AMOPOS, U3YYeHUEeM MOoOelell U MAKemos).

1. HaOmronenne kosiebanuii Te€a 104 AEUCTBUEM CHIIBI TSHKECTH M CHUJIBI
YOPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

3. Habmoienue BeIHYXI€HHBIX KOJIEOaHUI 1 pe30HaHCA.

4. PacnipocTpaneHne npo1oabHbIX U NONEPEYHBIX BOJIH (Ha MOJAEIIN).
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S. Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

JlabopamopHvie pabomwl u onvimvl NPOBOOAMCS C YUEemMOM KOMNEHCAMOPHBIX
B03MOIHCHOCMEU CIENbIX 00VUAIOUWUXCL:

1. OnpeneneHue 4YacToThl M Mepuoja KoJeOaHHM MaTEeMaTHYECKOTO
MasiTHUKA.

2. Omnpenenenre 4acTOThI ¥ Meproa KoJieOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH TIepuoAa KOJeOaHWW MOJBEIIEHHOTO K
HUTHU TPpy3a OT JJIMHBI HUTH.

4, HccnenoBanne 3aBUCMMOCTH  TepuoAa  KOJEOaHW  MPYKHUHHOTO
MasiTHUKA OT MacChl Ipy3a.

5. [TpoBepka HE3aBUCUMOCTH MEPHOJIa KoJeOaHUl Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneIThl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb TMEpHoJia  KoJieOaHUU
MPY>KUHHOTO MAasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTPOMarHuTHble  BosHBL.  (CBOMcCTBa

ANIEKTPOMArHUTHBIX BOJIH. [llkanma snekTpOMarHWTHBIX BOJIH. Mcmonp3oBaHME
AJIEKTPOMATHUTHBIX BOJH JUIS COTOBOW CBSI3U. DJIEKTPOMAarHUTHAs MPHUPOJA CBETA.
Cxopoctb cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu (c noOpobHbIMU KOMMEHMAPUAMU Neda2o2d, UCHONb308aHUEM
COXPAHHBIX AHATU3ATNOPOS, U3YHUEHUEM MOOENel U MAKEMOs).

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHoBbIE CBOWCTBaA CBETA.

JlabopaTopHble pabOThl M OMBITHI MPOBOJATCA C YYETOM KOMIIEHCATOPHBIX
BO3MOXKHOCTEH CIeNbIX 00yYarOUIMXCA:

1. N3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIIBbIO MOOUIBHOTO
tenedona.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas monens cBera. ctounuku ceeta. [IpsimonmHeiHOE pacipocTpaHEeHUE
ceera. 3atmenust Connua u Jlynel. Otpaxenue cera. [lnmockoe 3epkano. 3akoH
OTpPa)KEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpejomiieHUs cBera. l[lomHoe BHyTpeHHEe
oTpaxkeHue ceta. Mcrnonbp30BaHre MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. Ontuyeckas cuctema ¢oToarnapara, MUKpOCKONa
n Tteneckona. (MC) [I'ma3 xkak onrTuyeckas cucrema. biIuM3opykocTs
JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. Omnbitel Hptorona CroxkeHue
CHEKTpaJbHBIX UBETOB. J(Hcnepcus cBeTa.

Hemoncmpayuu (¢ noopobHbiMu KOMMEHMApUAMU nedazo2d, UCNno1b308aHUEM
COXPAHHBIX AHATUATNOPOS, U3YUEHUEM MOOEEl U MAKEMOs).

1. [IpssmMonMHEHOE pacIpOCTPAaHEHHE CBETA.
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OTtpakeHue cBeTa.
[Tomyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
Onrtuueckuii CBETOBO.
Xon nydyei B coOuparolei JImH3e.
XoJ JIydeu B paCCEUBAIOIICH JIUH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
0. Moguens riasa.
11. PaznoxeHue 6€10T0 CBETA B CIIEKTP.
12. Tlomydenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.
JlabopamopHvie pabomvl u onvimvl NPOBOOAMCSL C YUEmMOM KOMNEHCAMOPHBIX
B03MOIHCHOCIEU CENbIX 00YUAIOUWUXCSL:

BHOo~NOOTRWN

1.  HccnepoBaHue 3aBUCMMOCTHU yIjla OTPa)KEHMsI CBETOBOIO Jiyya OT yria
naJCHUSL.

2.  H3ydeHue XxapaKTepUCTUK U300paKeHUs IpeaIMETa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBHCHUMOCTH yTja MPEJIOMJICHHS CBETOBOIO Jiydya OT
yIIjia ajeHusl Ha TPAHULIE «BO31yX—CTEKIION.

4.  IlomyueHune n300paxeHU ¢ TOMOIIbIO COOMPAIOILEH JINH3BI.

5.  Omnpenenenve  (QOKYCHOTO  pPAacCTOSIHUSI M ONTHYECKOHM  CHJIBI
coOuparoniei JTUH3HI.

6. OnBbITHI IO Pa3IOKEHUIO OENIOr0 CBETA B CHEKTP.

7. OnbIThI IO BOCTIPUATHIO IBETA MPEIMETOB NPU MX HAOIIOACHUU uYepe3

L[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omneitel Peseppopna m nnanerapnas monenb aroma. Moxens aroma bopa.
Hcnyckanue u moryiomnieHue ceera aroMoM. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PannoaktuBHOCTE anb(a, 6eTa u raMma-usnydenusi. CTpoeHrue aTOMHOTO siIpa.
Hyknonnas moznens aroMHOro sapa. M30Tomsl.

PagnoaxktuBHble npespamienus. llepuon mnosypacmaga aTOMHBIX — SIAED.
SAnepHble peakyu. 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MAacCOBOTO YHUCEN. DHEPTHs
CBSI3U aTOMHBIX siiep. CBsi3b Macchbl M SHEPTUH. Peakuuu cuHTe3a U JIeJIeHUs SIep.
Nctounuku sHeprun. ConHIa U 3BE3/I.

SlnepHas osHepretuka. JIeWCTBHsS paaUMOAKTUBHBIX W3JIy4YEHUW Ha KUBbIC
OpTaHU3MBI.

Lemoncmpayuu (¢ noOpoOHbLIMU KOMMEHMAPUAMYU nedazoed, UCHONb308AHUEM
COXPAHHBIX AHATU3AMOPOS, U3YYeHUeM Mooeiell U MAKemos).

1. CrekTpbl U3TyYEHUS ¥ TIOTJIOIICHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buibcona.

Pabora cueTunka HOHU3UPYIOLIUX U3ITYYEHUH.

Peructpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U MPOLYKTOB.

ook wmn
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JlabopamopHvie pabomsi u OnbIMbL NPOBOOAMCA C YYEMOM KOMNEHCAMOPHbLIX
B03MOIHCHOCMEU CIENbIX 00VUAIOUWUXCL:

1.  HaGnropeHue CIUTONIHBIX U THHEWYATHIX CIIEKTPOB M3IYYICHUS.

2.  HccrnemoBaHue TPEKOB: U3MEPEHHE SHEPTUU YACTHUIIBI O TOPMO3ZHOMY
nyTH (1o gororpadusm).

3. N3mepenue pagnoakTUBHOTO (oHAa.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpHUTENHEHO 0000MIAIONIMI MOy IPEAHA3HAUEH JIJISI CUCTEMATH3AIMH U
0000IIEHUST MPEMETHOTO COJIEP)KAHUSA W OMbITA JAEATEILHOCTH, MPUOOPETEHHOTO
MpU K3YUYEHUM BCETrO Kypca (PU3MKHU, a Takke M1 NoAroToBku K OCHOBHOMY
rOCyJapCTBEHHOMY OJK3aMEHy M0 (U3HKEe ISl OOydYarolMXCs, BBIOPABIIMX STOT
y4eOHBIN NpEeIMET.

[Ipy M3ydYeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITETbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTUKEHUE TPEIMETHBIX U
METalpeIMETHBIX  IJIAHUPYEMBIX  PE3yJlbTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBSICHATH (U3HUECKHUE
SABJICHUS, TPUMEHSA TMOJYYCHHbIE 3HAHUS, pemarb 3aJayd, B TOM 4YHCIE
KaueCTBEHHBIC U SKCIIEPUMEHTAJIbHbBIE

[IpyHIMONATBHO JEATEIBHOCTHBIA XapaKTEP JaHHOIO pa3feia peaausyercs 3a
CYET TOT0, YTO yYAIlIMECs BHITIOIHSIOT 3aJJaHUsI, B KOTOPHIX UM IIpeiaraeTcs:

. Ha OCHOBE TMOJIYYEHHBIX 3HAHUW paclo3HaBaTh U HAYYHO OOBICHATH
(u3nyeckue SBJICHUS B OKPY Kalollel MPUPO/Iie U MOBCEAHEBHON KU3HU;

. HCIIOJIb30BaTh HAyUHbIC METObI UCCIEAOBAHUS (DU3NUECKUX SBJICHUH, B
TOM YHUCJIE JJIsl IPOBEPKHU TUMIOTE3 U MOTYUYCHUS] TEOPETUUECKUX BBHIBOJIOB;

. OOBSICHATh HAy4YHbIE OCHOBBI HambOoOJiee BaXKHBIX  JIOCTHUIKECHUM
COBPEMEHHBIX TEXHOJIOTMH, HAapUMeEp, MPAKTUYECKOTO UCIOIb30BAHUS Pa3IMYHBIX
HCTOYHUKOB JHEPrMM HAa OCHOBE 3aKOHA TNPEBpAlICHUS M COXPAHEHUSI BCEX
M3BECTHBIX BUJIOB SHEPTHUHU.

Kaxmas w3 TeM JaHHOrO paszfena BKIIOYAET OSKCIEPUMEHTAIbHOE
uccienoBaHue o0OoOmaronero xapakrepa. Pasnen 3aBepiiaeTcss MNpOBEACHHUEM
JTMArHOCTUYECKOMN M OLIEHOYHOM pabOThI 32 KypC OCHOBHOM IITKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YUYEBHOI'O
NPEAMETA «®U3UKA»

JINYHOCTHBIE Pe3yJIbTATHI

[TaTproTHYeCcKOE BOCITUTAHUE:

° NpOsIBJIEHWE MHTEpeca K HCTOPUM UM COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GrU3NIECKON HAyKH;

° IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.

['paxx1aHCcKOE U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

° TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyXICHUH
OOIIECTBEHHO3HAYMMBIX W OTUYECKUX TMPOOJIEM, CBS3aHHBIX C TMPAKTHYECKUM
MPUMEHEHUEM JOCTIKCHUI (PU3UKH;
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® OCO3HAHHUC BAXKHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIHUIIOB B ACATCIIBHOCTHU

YYEHOTO.
DcTeTU4eCKOe BOCIIUTAHUE:!
° BOCIPHUSTHE  OCTETUYECKUX  KayecTB  (u3MUEecKOoM  Hayku:  e€

rapMOHHUYHOI'O ITIOCTPOCHUA, CTPOT'OCTH, TOYHOCTH, JIAKOHHUIHOCTHU
HCHHOCTI/I HaY49HOI'O ITIO3HAHHA:

° OCO3HaHUE LIEHHOCTH (PU3NYECKOW HAYKH KaK MOLIHOIO MHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BaXXHEWIIEHW COCTAaBISIOLIEH
KYJbTYpBHI;

° pa3BUTHE HAy4YHOH JIHOO03HATEIBLHOCTH, NHTEPECA K HCCIIEN0BATENBCKON
NEeSATENbHOCTH

dopMUpOBaHUE KYJIbTYPhI 310POBbS U SMOLIMOHATIBHOTO OJIarONnoIyYus:

° OCO3HaHWE IIEHHOCTH O€30MacHOro o0Opas3a >KU3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHUpE, BAXKHOCTU MPaBUII 0€30M1aCHOTO MOBE/ICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAITHUX YCIOBUSIX;

° c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCUM, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY U TaKOTO e MpaBa y APYyroro yejaoBekKa.

TpynoBoe BocIUTaHUE:

° aKTUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIBI, TOpOJAa, Kpasi) TEXHOJOTUYECKOW ¢ COIMAIbHOM HAaNpaBJIEHHOCTH,
TpeOYyIOUIUX B TOM YUCIE U (U3NYECKUX 3HAHU;

° MHTEpEC K TMPAKTUYECKOMY H3Yy4YCHHUIO TMpodeccuii, CBA3aHHBIX C
(bu3uKON.

DKOJIOTHYECKOE BOCITUTAHHE:

° OpUEHTAIMs HA MpUMEHEeHUEe (U3NUYECKUX 3HAHUMN NJI PEIICHUs 3a7a4 B

00JIacTH OKpYXaIoIIeil cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OIIEHKH MX BO3MOMXHBIX
MOCJICICTBUI [T OKPY’KAIOLIEN CPELbI;

° OCO3HaHHWE TIO0OATBHOTO XapakTepa IKOJIOTHUECKUX MPOOJieM U IyTei
UX PELICHUS

Ananranys o0ydarmerocss K W3MEHSIONUMCS YCJIOBHUSIM COILMAIBLHON U
MIPUPOJHOM CPEJIBI:

° NOTPEOHOCTh BO B3aMMOJEWUCTBUU TNPHU BBIOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (PM3UUYECKOM HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

° NOBBIILIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NEeSTENbHOCTD;

° noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIE
(bopMyIupOBaTh UJI€U, TOHSATHUS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBJICHUSAX;

° OCO3HaHMUE JIePUIIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEW B
005acTH QU3HKHY;

° IUIAHUPOBAHHUE CBOEr0 Pa3BUTHUS B MPHOOPETEHUH HOBBIX (PU3MUECKHX
3HAHUU;

° CTPEMJICHHE AHAJIW3UPOBATH M BBIABIATH B3aUMOCBA3U IPUPOIBL,

O6HleCTBa N DKOHOMUMKH, B TOM YUCJIC C UCIIOJb30BaAHUCM (1)I/IBI/II-IGCKI/IX 3H3HHI>1;
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° OLICHKA CBOMX JEHCTBUM C YYETOM BIIMSHHUS HA OKPYKAIOLIYIO Cpeny,
BO3MO’KHBIX INTI0OAJIbHBIX MOCIEICTBUM.

CrnenuajbHble THYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICIIEHUIO U AU(PQPEpeHInanuy KapTUHbl MHpa, €€
BPEMEHHO-IIPOCTPAHCTBEHHOW OpPraHU3aluy;

° OMOLMOHAJIBHO-IIEHHOCTHOE ~ OTHOILIEHHE K OKpYJXKalIleh cpene,
HEOOXOAMMOCTH €€ COXPAaHEHMsI U PAllMOHAIBHOIO UCTIOIb30BaHUS;

° yMeHHe (OpMHpPOBaTH ICTETUYECKHE UYBCTBA, BIICYATICHUS OT
BOCIIPUATHS NIPEAMETOB U ABJICHUN OKPYKAIOIIET0 MUpa.

MeTanpeaMeTHble pe3yJbTaThl
YHuBepcaJibHbIe I03HABATEJIbHbIE 1eCTBUS.
Bba3zoswvie nocuueckue oeticmeusi.:

° BBISIBIISAITh W XapaKTCPHU30BaTh CYIICCTBCHHBIC IIPH3HAKH OOBCKTOB
(ssBNIEHU);

o yCTaHABJIMBATh CYIISCTBCHHBIH NpPH3HAK KIacCH(PHKAIUA, OCHOBaHHUS
JU1s1 0000ITICHUS U CpaBHEHUS,

° BBISIBIISATh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTPHBAECMBIX
(dakTax, JaHHBIX U HAOJIOICHHUSX, OTHOCAIIUXCS K (DU3UUCCKUM SBIICHHUSIM;

o BBISIBJISATh NTPUYMHHO-CJICJACTBCHHBIC CBS3U IPH H3YYCHHHM (PU3MYCCKHX

SBIICHUH M TIPOIECCOB; JeNaTh BBIBOABI C HCIOJIB30BAHUEM JECAYyKTHUBHBIX W
WHAYKTUBHBIX YMO3aKIIOYCHHH, BBIABUTATh THIIOTE3bI O B3aMMOCBS3SIX (PU3UUECKHUX
BEJINYMH;

o CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOU (u3nuecKon
3ajauyn  (CpaBHEHHME HECKOJbKHX BAapUAHTOB peEIIECHUs, BbIOOp HauOoiee
MOJIXOIAIIETO C YUETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB)

ba3oBble nccienoBaTenbCKue JENCTBUA:

o UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

o OPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIN (PU3NYECKHN SKCIEPUMEHT, HEOOJbIIOEe HCCIeoBaHUE (PU3UUYECKOTO
SIBJICHUS;

o OIICHWBATh HA TPUMEHUMOCTh H JIOCTOBEPHOCTh HWH(pOpMaImio,
MOJIYYEHHYIO B X0JI€ UCCIIEIOBAHUS WU YKCIIEPUMEHTA;

o CaMOCTOSITeNIbHO  (hOPMYJIMPOBATh  OOOOIIEHUST W BBIBOABI  TIO
pe3yibTaTaM NPOBEAEHHOTO HAOIIOACHMS, ONIbITA, UCCIEAOBAHUS;

o POTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (DUINUECKUX

MIPOIIECCOB, a TAKKE BBIABUTATH MPEIIIOIOXKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX
1 KOHTEKCTax

Paboma c unghopmayueri:

o MPUMEHSTH Pa3IUIHBIC METO I, THCTPYMEHTHI U 3aPOCHI MPU MTOUCKE U
otbope mHMOPMAIIMU WU JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (pu3nuecKon
3a/1a4u;

o aHAJTN3UPOBATH, CHUCTEMATU3UPOBATH u WHTEPIPETUPOBATH
UH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHUS;
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o CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYI0 (OpMY TPEICTABICHUS
uHboOpMaIlMM W WUIIOCTPUPOBATH pEIIaeMbIe 3a/ladyd  HECIOKHBIMU CXEMaMH,
auarpaMMaMu, HHOM rpaduKkoi U UX KOMOMHAIUSIMU

YHuBepcajJbHble KOMMYHUKATUBHBIE 1€HCTBUA.

Obwenue:

o B X0Ji¢ 00CY>KJeHUs1 yueOHOro MaTtepuana, pe3yJbTaToB Ja0opaTOPHBIX
paboOT W MPOEKTOB 3aJlaBaTh BOIMPOCHl MO CYIIECTBY OOCYXIaeMOM TeMbl H
BBICKA3bIBATh HJICM, HAICJICHHBIE Ha pEIICHUWE 33aJa4d W  MNOJJICpKaHUE
OJ1arokenaTeaIbHOCTH OOIICHUS,

o CONIOCTABIATh CBOM CYXKJEHHUS C CYXKICHUSAMH JPYTHX YYaCTHUKOB
auanora, OOHapyUBaTh Pa3IMYUe U CXOACTBO MMO3HIIMIA;

o BBIPAXKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U INCbMEHHBIX TEKCTAX;

o MyOJIMYHO TPENCTABIATh PE3yJbTaThl BBIIOJHEHHOIO (PU3UYECKOIrO

ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOCKTA)
Cosemecmuas desmenbHOCMb (COMPYOHUUECE0).

o NOHMMAaTh W  HWCIOJb30BaThb  IPEUMYLIECTBA  KOMAHJHOH U
WHJUBUTyaJIbHON PabOThI MPU PEIICHUH KOHKPETHOU (PU3UUECKOM MPOOIIeMBbl;
o OPUHUMATh L€ COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH

AeHCTBUSL TO €€ JOCTHXKEHUIO: DACIpEAeNsaTh PO, OOCYKIaTh NPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI; 000011aTh MHEHHS HECKOJIBKUX JIFOZIEH;

o BBINIOJIHATH CBOKO YacTh PadOTHI, IOCTUTasl KAYECTBEHHOI'O Pe3yJibTara
II0 CBOEMY HANPABJICHUIO W KOOPAMHUPYS CBOM JEHUCTBUSA C JIPYTHMMH YJICHAMH
KOMaH/bl;

) OLICHMBATh Ka4eCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO COPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS

YHuBepcaJbHbIe peryisiTUBHbIC 1eHCTBUSA

Camoopzanuzayusi:

o BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYaLUsIX, TPEOYIOIINUX
11 pelieHus: GU3NYeCKuX 3HaHUM;

o OPUEHTHUPOBATHCS B  PA3IMYHBIX [OAXOAAX [MPUHATHS PELICHUH
(MHIMBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIE, IPUHATUE PELICHUHN rpyIIoi);

o CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pelieHust (pu3nueckol 3aaauu
WIM TUTaHa UCCIENOBaHUS C YYETOM HMMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEJIaracMble BAPUAHTHI PELICHU;

o JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camokonmponw (peghnexcus):

o JaBaTh aJICKBAaTHYIO OILIGHKY CHUTyallud W Tpeajaratb IJiaH e€
MU3MEHEHMUS;

o OOBACHATH TPUYMHBI JOCTHXKEHUSA (HEIOCTHXKEHMs) pe3yJbTaToOB
JesITeIbHOCTH, AaBaTh OILICHKY PHUOOPETEHHOMY OIIBITY;

o BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBITOJIHEHHUS

(GU3MYECKOTO UCCIENOBaHMSI MM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallMid, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM.
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OMOYUOHATILHBIU UHMEILIEKM.:

o CTaBUTH ceOsl HA MECTO JPYTOro YeloBeKa B XOJIe CIopa WM JUCKYCCHU
Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ipunamue cebs u opyaux:

o npuU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU perieHuH (HU3UUSCKHUX 3aaad
VI B YTBEPXKACHHUAX Ha HAYYHBIE TEMBI M TAKOE )K€ MPaBO JIPYToro.

CHeIII/IaJILHbIe METaANPEAMETHLIC PE3YJIbTAaThI:

° HCIIOJIb30BaTh  COXPAHHbIE AaHAJIM3aTOPbl B Pa3jIMYHBIX  BUAAX
AesTenbHOCTH (yueOHO-II03HABATEIbHOM, OPUEHTHPOBOYHOM, TPYAOBOM);

° MPUMEHATh  OCSI3aTEIbHBII M CIYXOBOM  CIOCOOBI  BOCHPHUATHS
MaTepuana,

° YUTaTh U MHUCATHh C UCIIOJIb30BAHUEM pelibe(PHO-TOUeUHON cucTtemsl JI.
bpaiis;

° IPUMEHSTH COBPEMEHHBIE CpelcTBa KOMMYHUKAIUH "
TU(DIOTEXHUUECKUE CPEJICTBA;

° OCYLIECTBJIATH IIPOCTPAHCTBEHHYO " COLIMAJIbHO-OBITOBYIO
OpPUEHTHPOBKY, 00J1aJJaTh MOOMIIBHOCTBIO;

° OPUMEHATh IMpHEeMbl OTOOpa UM CHCTEMATH3allMd MaTepuana Ha
ONPEIECICHHYIO TEMY;

° BECTH CAMOCTOSITENIbHBINA TOUCK UH(OpMAIUH;

° npeoOpa3oBbIBaTh,  COXpPaHATbH M  MepeAaBaTh  UH(OpMaluio,
MOJIYYEHHYIO B pe3yJIbTaTe YTEHUS WIH ayAUPOBAHMUS;

° MPUHUMATh Y4acTHE B PEYEBOM OOIIEHHH, COOJI0as HOPMbI PEUEBOIrO
ATUKETA;

° aJIeKBaTHO MKCHOJb30BaTh MECThl, MUMHUKY B MPOLECCE pPEUYEBOTO
OOIIICHHS,

° OCYIIECTBIISITh  PEUEBOM  CaMOKOHTPOJb B  Ipouecce y4yeOHOH
JESATENBHOCTH U B TIOBCEJHEBHON KOMMYHUKALINH;

° OLICHMBATh CBOKO pe€Yb C TOYKH 3pPEHUSI €€ COACPKAHUS, S3BIKOBOTO
oopMIIEeHUS;

° HaXOJUTh I'PaMMaTHYECKHE U PEUeBble OUTMOKH, HEAOUYEThI, HCIIPABIIATH
ux;

° IUTAHUPOBATh, KOHTPOJUPOBATh M OLEHUBATH Yy4eOHbIE JCUCTBUS B

COOTBETCTBHMH C MOCTABJICHHOM 3aJa4eu U YCIIOBHUAMM €€ p€alin3alivu.

IIpenmeTHbIe pe3yJibTaThI
8 kiace

[TpenmMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

° UCTIONb30BaTh TOHATUS: (U3NYECKUE © XUMHYECKHE SBICHUS;
HaOJIoIeHUE, SKCIIEPUMEHT, MOJENb, T'MIIOTe3a; €AWHUIBl (PU3MUYECKUX BETUYMH;
aToM, MOJIEKyJa, arperaTHble COCTOSHHUS  BemecTBa  (TBEpAOE,  KUIKOE,
razoo0pa3Hoe); MeXaHW4YecKoe JBWKEHHE (paBHOMEpHOE, HepaBHOMEPHOE,
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NpSIMOJIMHEMHOE), TPAaeKTOpHs, paBHOACWUCTBYIOIIas cui, aedopmanus (ympyras,
IIacTHYecKasi), HeBECOMOCTb, COOOIIAIOIINECS] COCYbL;

° paznuyath sBieHus (Auddy3us; TEII0BOE IBIKEHUE YaCTHI BEIIECTBA;
PAaBHOMEPHOE IBHKECHHUE; HEPAaBHOMEPHOE JBWKCHHUE, MHEPLUS;, B3aUMOJICHCTBUE
TEJI; paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAllCHUS; IEpeaada TaBICHUS
TBEPIBIMU TEJIAMHU, KUIKOCTIMU U razaMu; aTMoc(hepHOe JaBJICHHE; TUIaBaHUE Tell;
IpeBpaIlleHUs MEXaHUYECKOW SHEPTHH) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

° pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKUX SBICHUM B
OKpY)XKalollleM MHUpe, B TOM 4HcCle (PU3UUYECKHE SBICHUS B MPUPOJE: MPUMEPHI
JIBWKECHUS C PA3JIUYHBIMU CKOPOCTSIMH B JKHBOM M HEXKHMBOM NIPUPOAE; IAECHCTBHUE
CWJIBl TPEHHS B MPUPOJE M TEXHUKE; BIUSHUE aTMOCPEPHOro JABJIEHUS Ha >KUBOU
OpraHu3M; IUIaBaHUE PbIO; phIYArd B TEJE€ YEJIOBEKAa; IMPU 3TOM INEPEBOJUTH
IPAKTUYECKYIO0 3aJauy B y4eOHYI0, BBLACIATH CYLIECTBEHHbIE CBOWCTBA/NIPU3HAKU
(bu3nyeCKuX SIBICHUN;

° ONUCHIBATh U3YYEHHbIE CBOMCTBA Te€l U (U3MUECKHE SIBICHMS,
UCHOJB3Ysl (PU3HUECKHE BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEAHSASA CKOPOCTh, CUJIA YIIPY-TOCTH, CUJIA TSHKECTH, BEC TEJIa, CUIA
TpeHMs], JaBieHue (TBEPAOro Tena, >KUJIKOCTH, ra3a), BbITAIKUBAIOLIAs CHJIA,
MexaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUIUCHT
MOJIE3HOrO JIEMCTBUS MEXaHU3MOB, KHHETUYECKAsl U MOTEHUUAJIbHAs 3HEPTrus); npu
OMKMCAHUM MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCHOJb3YEMbIX BEIUYHMH, HX
0003HAYEHUS U €ANHUIIBI PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIIHE
JaHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTUMU BEJIIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

° XapaKTepHU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBIICHUS M TMPOLECCHI,
UCIIONIBb3Yysl TIpaBWjia CJIOKEHUS CWiI (BAOJL OAHOW mpsMoii), 3akoH ['yka, 3akoH
[lackans, 3axkoH Apxumesna, MpaBUJIO paBHOBecHs pbluara (0JI0Ka), «30J0TOE
IIPABUJIO» MEXAHUKH, 3aKOH CO-XPAHEHUs MEXaHUYECKOM DHEPIUU; IIPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €M0 MaTEMaTHUECKOE BBIPAKEHUE;

° OOBSACHATh (PU3UYECKUE SBIICHUS, IMPOLECCHl U CBOMCTBA TEl, B TOM
YUCJIE U B KOHTEKCTE CUTYallui NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBIABIIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYecKHX IIaroB C
onopoil Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3MUECKUX SIBJICHHUM, (PU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

° pemate pacy€THble 3aAaud B 1—2 JEUCTBHS, MCHOJbB3Yys 3aKOHBI U
dbopMmyIibl, CBS3bIBalOIIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a YCIOBUS
3a/layd 3alKChIBaTh KPaTKOE YCIOBUE, MOJCTABIATh (PU3MYECKHE BEIMYMHBI B
(GbopMysbl M MPOBOAUTH PAC-YETHI, HAXOAUTH CIPABOYHbIC JIAHHBIE, HEOOXOANMbIE
IUIA  peuleHust 3ajad, OLCHUBATh pPEATUCTHUYHOCTh TMOJYyYECHHOU (QU3nUecKon
BEJINYHHBI;

° pacrno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MpPU TOMOIIU
bu3nyecKnx METOAOB; B ONUCAHUHM HCCIENOBAaHUS BBIICIATH MPOBEPIEMOE
MPEANOJOKEHHE (TUIOTe3y), paziuyaTh W HHTEPHPETHUPOBATH  MOJIYUYEHHBIH
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pe3yNbTaT, HAXOIUTh OLIUOKHU B XOJI€ OTbITA, /IEJaTh BHIBOJBI 110 €TI0 pe3yIbTaTaM;

° OPOBOJUTH ONBITBI 1O HAOMIOACHUIO (U3NYECKUX SIBICHUA WU
¢u3nueckux CBOWCTB Tel: (OPMYJIHpPOBaTh IPOBEPSEMBIE IPEAIOJIOKECHHUS,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOT0 00OpYy/I0BaHUs, 3alUChIBAaTh XOJ] ONbITA U
(GopMyJIMpOBaTh BHIBOBI;

° BBIIIOJIHATH IIPSIMBIE HW3MEPEHMS PACCTOSHUS, BPEMEHHM, MACChl TEIa,
o0béMa, CHUIBl M TEMIEpaTypbl C HCHOJIb30BAHUEM AaHAJIOTOBBIX U IM(PPOBBIX
npuOOpOB; 3aMUCHIBaTh MOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOW aOCOIIOTHOU
IIOIPEIIHOCTH U3MEPEHNN;

° MIPOBOJIUTH MCCIICIOBAHNE 3aBUCHUMOCTU OJHON (DU3UYECKON BEITMUUHBI
OT JPYrod C MCIOJIb30BAHUEM IMPSAMBIX U3MEPEHUN (3aBUCUMOCTU IIyTH PAaBHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHU JABUKEHUS Tella; CUJIbl TPEHHS CKOJIbKEHUS OT Beca
Tena, KayecTBa 0OpabOTKH MOBEPXHOCTEW TEJl MU HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IUIOMIA COIPUKOCHOBEHUS TEJ; CWIbl YIPYrOCTH OT YIUIMHEHUS [PY>KUHBL;
BBITAJIKMBAIOIIEH CUIBI OT 00bEMa NOTPYKEHHOM 4YacTh Tejla W OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIJIyOWHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO; YCIOBUM IUIaBaHUs TEJl, YCIOBUN paBHOBECHs pbluara U OJOKOB);
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOrO HCCIIEOBAHMs, COOMpPATh YCTAHOBKY U
BBITIOJHATh U3MEPEHHUS, Ceysl MPEIJIOKEH-HOMY IUIaHy, (PUKCUPOBATH PE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEJIUYMH B BUJE MPEAJIOKEHHBIX TAOJIUL U
rpaduKoB, AeNaTh BHIBOABI [0 pe3ybTaTaM UCCIIEI0BAHMUS;

° MPOBOJIUTh KOCBEHHBbIE HM3MEpPEHUs! (DPU3MUYECKUX BEIUMYHMH (IJIOTHOCTH
BEILIECTBA KUJKOCTU U TBEPAOIO TEJa; CUJIa TPEHUS CKOJIbXKEHUS; TaBJICHUE BO3/IyXa;
BBITAJIKMBAIOIIAS CWJIA, JCUCTBYIOIIAs HA TMOrPY)KEHHOE B KUAKOCTh TEJO;
KO3 PUIIMEHT MOJIE3HOTO AEUCTBUS MPOCTBIX MEXAHU3MOB), CIEys] MPEAIOKEHHON
MHCTPYKIMU: TIPpU  BBINOJHEHUU U3MEPEHUNA COOMpATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIUHCIIATH 3HAYEHNE NCKOMOM BEJTUYMHBIL;

° coOmo/laTh TpaBWja TEXHUKM O€30MacHOCTH Tpu  pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;
° yKa3bIBaTh MPUHITUILI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB:

BEChl, TEPMOMETp, IUHAMOMETpP, COOOIIAIOUINECs COCyAbl, OapoMmeTp, phlyar,
MOJIBWKHBIM M HEMOABMKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

° XapaKTepU30BaTh NPUHLMUIIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOW Ha WX OMHUCAHWS (B TOM YHCIE: TIOIIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA TMPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMET]), UCTIOJIb3YsI 3HAHUSI O CBOMCTBaX (PU3MUECKUX SBJICHUN
1 HeoOxoauMble (PU3UUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

° OpPUBOAUTH TpPUMEPbHl / HAaXOAUTh HWHGMOpPMAIUMIO O MpUMEpax
MPAKTUYECKOTO MCIIONBb30BaHMs (U3UUECKUX 3HAHWW B TIOBCETHEBHOW >KM3HH MJIS
obOecrieueHrss 0€30MaCHOCTH TIPH OOpaleHUHd C MPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMM, COXpPaHEHHUS 3J0pPOBbsI M COOJIOJEHUS HOPM 3KOJOTHYECKOTrO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

° OCYIIECTBIISATH OTOOP MCTOYHUKOB HMH(popmammu B ceTu MHTepHeT B
COOTBETCTBHUHM C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUHN 1
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NyTeM CpaBHEHUS pPa3IWYHBIX MCTOYHUKOB BBIACIATh HH(OpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOM;

° UCIOJb30BaTh IPU  BBINOJHEHMM  YYEOHBIX 3aJaHUM  HAy4YHO-
-IONYJIIPHYIO JIUTEPATYpy (PU3NYECKOTO COJAEPIKAHUS, CIPABOYHBIE MaTEpHAIIbI,
pecypcbl cetu MHTepHeT; BuaaeTh NpUEMAMM KOHCIEKTHPOBAaHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIUU (PU3UYECKOTO COJAEp>KaHUS, B TOM YHCIIE
nyOJIMYHO JiefaTh KpaTKWE COOOIIEHUS O pe3yiabTaTax MPOEKTOB WA Y4YEOHBIX
MCCIIEIOBAHN; TIPY 3TOM I'PAMOTHO MCIIOJIb30BATh U3YUYEHHBIN TOHATUMHBIN anmnapar
Kypca (pU3UKH, COMTPOBOXKIATh BBICTYIUICHHUE MIPE3CHTALINEH;

° IIPU BBIIIOJIHEHUH Y4Y€OHBIX MPOEKTOB M MCCIIECIOBAaHUN paclpeneiiarh
00s3aHHOCTH B TPYIIIE€ B COOTBETCTBUM C IOCTABJICHHBIMHM 3a/ladyaMu, CICAUTH 3a
BBINIOJTHEHUEM IIJlaHa JIeWCTBUM, a/leKBaTHO OLICHWBAaTh COOCTBEHHBIM BKJIaa B
NEATEIbHOCTD IPYIIIbI; BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUYUTHIBAS
MHEHHE OKPYKAIOLIUX.

9 kiace

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

° UCIIOB30BaTh IIOHATHs: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JIBWKEHUE aTOMOB M MOJIEKYJI, arpETaTHBIE COCTOSIHMS BEILIECTBA, KPUCTAIUINYECKHE
U aMop(HbIe Tejla, HACBIIICHHbIA W HEHACBIIICHHBIA Tap, BJIAXKHOCTh BO31yXa;
TEMIEpaTypa, BHYTPEHHSA OHEpPrus, TEIUIOBOM JBHUIarellb;, AJIEMEHTAPHBIN
DNEKTPUYECKUN 3apsl, OJJEKTPUYECKOE II0JIe, NPOBOJAHUKA U JIUAJIEKTPUKH,
ITOCTOSTHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TOJIE;

° paznuyaTh SBJICHUS (TEIJIOBOE paclIMpeHue/cxaThe, Tellonepenaya,
TEIUIOBOE pPAaBHOBECHE, CMAauyMBaHWUE, KANWUISIPHbIE  SBJICHUS, HCIApEHUE,
KOHJICHCalus, IUTaBJICHWE,  KpUCTauiM3aiusi  (OTBEpACBaHUE),  KHUIICHHE,

Teruionepenaya (TErIONPOBOAHOCTh, KOHBEKLMS, W3JIyuy€HHUE); DJIEKTpU3alus Tel,
B3aMMOJICICTBHE 3apsiioB, NEHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICIICTBIE MAarHUTOB, JEHCTBHE MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs UHIYKIIHS) TIO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

° pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PHU3UYECKUX SBICHUA B
OKpY>KaroIllleM MHpE, B TOM YHciie (U3MUECKUe SBICHUS B IPU-POJIC: TIOBEPXHOCTHOE
HATSHDKCHHUE W KaNWUISIPHBIE SIBJICHUS B TIPUPOJIE, KPUCTAJUIBI B IPUPOJIC, U3ITYUCHHE
Connila, 3amep3aHue BOJOEMOB, MOpCKUE OpHu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHes,
CHeTa; JIEKTPUYECKHE SBICHUS B aTMocdepe, dJICKTPUUECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE moJjie 3eMiid, JIpedd MOoJIF0COB, POJIb MArHUTHOTO TOJIS JJIsS JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHUE; IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3aJauy B yueOHYIO,
BBIJIEIISITh CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKY (PU3MUECKUX SBICHHUIA;

° ONMUCHIBATh HW3YYEHHbIE CBOWCTBA Tel W (PU3MYECKHE SIBICHUA,
UCIOJNB3YS (PU3MUECKHe BEIMUUHBI (TEMIIEpaTypa, BHYTPEHHSISI JHEPTHsl, KOJIUYECTBO
TEIUIOThI, YJAENbHAs TEIUIOEMKOCTh BEUIECTBA, YJENbHAs TEIJIOTa IUIABJICHMUS,
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yAenbHas TEIJIoTa NapooOpa3oBaHUsl, YJelbHAs TEIUIOTa CrOpaHUsl TOIUIMBA,
KO3 (DUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOW MAalllMHbI, OTHOCUTEIbHAS BIAXXHOCTb
BO3/lyXa, OJJEKTPUYECKUH 3apsil, CHJla TOKa, OJJEKTPUYECKOE HAaIpsKEHHUE,
CONPOTHUBJICHUE TMPOBOJIHUKA, YJEIbHOE CONPOTUBIEHUE BeElIecTBa, pabora u
MOIIIHOCTh  AJIEKTPUUECKOTO0 TOKa); TMpU ONUCAHUU TPABWIBHO TPaKTOBAThH
(U3UYECKUN CMBICI UCIIOJIb3YEMbIX BEJIMUMH, 0003HAYCHUS U €AMHUIIBI (PU3MUECKHUX
BEJIMYMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEITUYUHY C
IPYTUMHU BEJIUYMHAMH, CTPOUTH TpadUKH HM3yUYEHHBIX 3aBUCHMOCTEH (DHM3UMYECKUX
BEJINYUH,;

° XapaKTepHU30BaTh CBOMCTBA Tel, (U3MYECKUE SBJICHHUS M TIPOIIECCHI,
HCIIONB3YsSl OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHUS
BEIIIECTBA, MPUHIUIT CYMEPHNO3UIMUA TO-JIeM (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsiaa, 3a-KoH Oma [ yyacTka 1enu, 3akoH Jxoyns—IJIenna, 3akoH
COXpaHEHUs DPHEPruM; IMPU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

° OOBACHATH (PU3UYECKUE TMPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCT€  CUTyalluid  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BbISBIATH
MIPUYUHHO-CJICICTBEHHBIE CBSA3H, CTPOUTHh OOBICHEHHE U3 |—2 JIOTHYECKUX IIaroB C
ornopoil Ha 1—?2 U3yYEHHBIX CBOMCTBA (HM3MUECKUX SBICHUM, QU3HMUECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEN;

° peuarb pacyE€THhIE 3aJauud B 2—3 JCHUCTBUS, HCIOJIB3YSd 3aKOHBI H
(dhopMmyJibl, CBs3bIBAlOIIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a YCIOBUS
3a/1a4M 3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JJIS PEIICHUS
3a/1a4u, BBIOUPATH 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE ISl €€ PEIICHUS, TPOBOIUTD
pac-4€Thl W CpaBHUBATh TNOJYYEHHOE 3HaueHWe (UBUYECKOW BEIUYUHBI C
M3BECTHBIMU TAHHBIMU;

° pacno3HaBath MPOOJEMbI, KOTOPHIE MOKHO PEIIUTh MPU TTOMOIIA
(U3UYECKUX METOOB; UCIIONB3Ys OMMCAHUE UCCIEIOBAHUS, BBIICIATh MTPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHUBATh MPABUIIBHOCTh MOPSAKAa MPOBEACHUS HCCIEIOBaHMUS,
J€JaTh BBIBO/IBI;

° MPOBOJUTH OMNBITHl MO HAOMIOMEHUIO (U3UYECKUX SBICHUN WU
(U3UYECKUX CBOMCTB TeN (KamWJUISPHBIC SBJICHUSI, 3aBUCUMOCTD JIaBIICHUS BO3TyXa
OT ero o0beMa, TeMIlepaTyphbl; CKOPOCTH TPOIlecca OCTHIBAHMS/HATPEBAHUS TIPU
M3JIydEHUH OT 1IB€Ta H3JIY4alolllei/orIONalome MOBEPXHOCTH; CKOPOCTh
HCMApEeHHUsT BOJBI OT TEMIEpaTypbl KUJIKOCTH M IUIOIMIAAd €€ TMOBEPXHOCTH,
ANIEKTpU3AIM Tel U B3aUMOJECHCTBUE DJIEKTPUUYECKUX 3apsI0B; B3aUMOJECHCTBHUE
MMOCTOSTHHBIX MAarHUTOB, BU3YyaJU3alldsl MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB;
NEWCTBUSI MarHUTHOTO TIOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBAa JJICKTPOMAarHuTa,
CBOMCTBA DJICKTPOABUTATENSI IMOCTOSHHOTO TOKa): (POPMYJIUPOBATH MPOBEPSEMBIC
MPEANOJIOXKEHUS, CcOoOUpaTh YCTAaHOBKY U3 TMPEIIOKEHHOTO 000pYI0BaHUS;
OTHCHIBATH XOJI OTBITA U (DOPMYIUPOBATH BHIBOJIBI;

° BBIIIOJHATh  MOPSIMBIE  U3MEPEHUST TEeMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/lyXa, CHUJIbI TOKA, HANPSHKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX
MpUOOPOB U JATYMKOB (PU3MUECKUX BEIUYHH; CPABHUBAThH PE3YJIbTAThl U3MEPEHHM C

24



Y4eTOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;

° IPOBOJUTH MCCIIETOBAHUE 3aBUCUMOCTU OJHOM (DPU3MUECKON BETMYHHBI
OT JIpyrod C MCIOJNb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTbH CONPOTHUBIICHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIOIAAW IIONEPEYHOT0 CEYEHUsS U YACIBHOIO
CONPOTHUBJICHUS BEILECTBA IIPOBOJHUKA; CUJIBI TOKA, UAYIIErO 4yepe3 MPOBOIHUK, OT
HaIpPsDKEHUS Ha MPOBOJHMKE; MCCIECAOBAaHUE ITOCIIEI0BATEIBHOIO U MAPAJUIEIBHOTO
COEIMHEHUI MPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOMpATh YCTAHOBKY H
BBITIOJHATh U3MEPEHUs, CIeAysl MPEAJIOKEHHOMY ITUIaHy, (PMKCHUpPOBAaTh PE3yJbTaThl
MOJIyYUeHHOW 3aBUCHMOCTH B BHJE TaOmuIl U TpaQuKOB, JAeNaTh BBIBOJBI IO
pe3ynbTaTam MCCIIEIOBAHUS;

° MPOBOANTH KOCBEHHBIE H3MEPEHMs] (PU3NYECKUX BEIWYUH (yAeTbHas
TEIJIOEMKOCTh BEIIECTBA, COIMPOTHUBICHHE MPOBOJHMKA, pabOTa W MOIIHOCTb
AIEKTPUYECKOr0 TOKA): IUIAHUPOBATh W3MEPEHMs, COOUpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYsl PEUI0KEHHON MHCTPYKLIUH, U BEIYUCIIATh 3HAUCHUE BEJIMYNHBI;

° coOmo/laTh  TpaBuja TEXHUKH O€30MacHOCTH TpU  paboTe ¢
71a60paTOPHBIM 000PYAOBAHUEM;
° XapaKTepU30BaTh MPUHIUIBI JCHUCTBUS HW3YYEHHBIX MNPUOOPOB U

TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha UX omucaHus (B TOM YHCIE: CHCTEMa
OTOIUJICHUSI TOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETpP, BOJIBTMETP, CUCTUUK
ANEKTPUYECKOM DHEPIrHH, DJICKTPOOCBETUTENbHBIE TPUOOpPHI, HarpeBaTelbHbIC
ANEKTPONPUOOPHI (MPUMEPBI), JIEKTPUUYECKUE MPEAOXPAHUTEIHN; IICKTPOMATHUT,
AIEKTPOABUTATEIH TOCTOSTHHOT'O TOKA), UCTIOJb3YsI 3HAHUS O

° CBOMCTBax (pU3MYECKUX SBJICHUH U HeoOXxoaumble (usmyeckue
3aKOHOMEPHOCTH;
° pacno3HaBaTh MNPOCThIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIE

MpUOOPBI IO CXEMaM U CXEMaTUYHBIM PUCYHKAM (KUAKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOPaHUs, JJIEKTPOCKOII, PEOCTaT);
COCTABJISITh CXEMBbI JJEKTPUUYECKHUX LENEH C MOCIEAOBATENbHBIM M NapaJICIbHBIM
COCIMHEHHEM  JJIEMEHTOB, pasiiuyas  yCJIOBHblE O00O3HAYEHMsI  3JIEMEHTOB
BJICKTPUYECKUX LIETICH;

° OPUBOAUTH  NPUMEPBI/HAXOAUTh  HMHPOpPMALMIO O  [pUMEpax
MPAKTUYECKOTO MCIOJIBb30BaHMs (PU3UUYECKUX 3HAHUN B TMOBCEIHEBHOM >KM3HM AJIs
obOecrieueHrss 0€30MacHOCTH TIPH OOpalleHWH C TMPUOOpaMU U TEXHUUYECKUMH
YCTPOMUCTBAMH, COXpPAHEHUs 3J0pOBbS W COOJIOJAEHUS HOPM HSKOJIOIMYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIE;

° OCYUIECTBJIATh MOUCK MH(pOpMaK (HU3NUECKOTO COACpPKAaHUS B CETU
HNuTepHeT, Ha OCHOBE MMEIOIIUXCSA 3HAHUM U NYTEM CPaBHEHUs HOIOJHUTEIBHBIX
HMCTOYHHUKOB BBIIENATh WH(OpMAIUIO, KOTOpas SABISETCS MPOTUBOPEUYMBOM WM
MOKET ObITh HEIOCTOBEPHOM;

° UCIIONIb30BAaTh  IMPHU  BHINOJHEHUM  y4EOHBIX 3aJaHUNl  HaAy4yHO-
NOMYJISIPHYIO JIUTEPATypy (PU3WYECKOTO COJEp>KaHus, CIPaBOYHBbIE MaTepHabl,
pecypcbl cetu MHTepHeT; BiaaeTh NpUEMAMM KOHCIEKTHPOBAaHMS TEKCTa,
npeobpa3oBaHus HHGOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

° CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W KpPATKHUE YCTHBIE COOOILEHUS,
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0000mas nHGOPMAIUIO U3 HECKOJIBKUX UCTOYHHKOB (PM3MUYECKOTO COJEp)KaHusl, B
TOM 4HCIIE MyOJIUYHO NPEACTABIATh PE3YIbTAaThl IPOEKTHOM WJIM UCCIIE0OBATEIbCKOM
JESITEIbHOCTH; IIPU TOM I'PAMOTHO MCIIOJIb30BAaTh U3yUYEHHBINM MOHATHUIHBIN anmnapar
Kypca (pU3HMKH, CONPOBOXKIATh BBICTYINICHUE MPE3CHTALlUEH;

° IOpU BBINOJIHEHUH YYEOHBIX HPOEKTOB M HUCCIENOBAaHMM (PU3MUECKUX
IPOLIECCOB PACIPENEIATh 00S3aHHOCTHU B TPYIIE B COOTBETCTBUU C NTOCTABJIEHHBIMU
3aJjayaMM, CJIEIUTh 3a BBIIOJIHEHUWEM IUIaHA JIEHCTBUH U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B ACSITEIbHOCTb TPYIMIBI; BHICTPAUBATH
KOMMYHHKATUBHOE B3aHMMOJICHCTBHE, MIPOSBIISs TOTOBHOCTD pa3peniaTb KOH(PIUKTHIL.

°

10 xiace

[IpenmeTHbie  pe3ynbTaThl HAa 0a30BOM  YpPOBHE JIOJDKHBI  OTpaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOUTUXCS YMECHHIA:

° UCIOJb30BaTh IMOHATHS: CHUCTEMa OTCUeTa, MaTepuajbHas TOUKa,
TPAeKTOPHs,, OTHOCUTEIbHOCTh MEXAaHUYECKOIO JBIXKEHUS, Aedopmauus (ynpyras,
IUIACTUYECKasl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
NEPErpy3KH; LEHTP TSHKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP TAKECTH TBEPAOIO
Tela, paBHOBECHE; MEXAaHMYECKHUE KoJeOaHUsI M BOJIHBI, 3BYK, HH(]pa3ByK u
yJIBTPa3BYK; 3JIEKTPOMArHUTHBIC BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JIaIbHO30PKOCTh, CHEKTPbl MCIYCKaHWSI M MOTJIOLIEHUs; aibda-,
Oera- ¥ raMMa - U3ITy4eHUs1, U30TOIBI, SiFepHast YHEPTeTHKA,;

° pasnuyaTth SBICHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
IBWKCHHE, PABHOYCKOPEHHOE MPSMOJIMHEITHOE ABMKEHHE, CBOOOAHOE TaJIcHHe Ted,
paBHOMEpPHOE JBIKEHHWE 10 OKPYXKHOCTH, B3aWMOJCHUCTBUE TEJ, PEAKTHBHOE
JBUKEHUE, KoyieOaTeIbHOE JIBIXKEHHE (3aTyXarolulue M BBIHYXJACHHbIE KOJEOaHUs),
pE30HAHC,  BOJHOBOE  JIBIDKEHHE,  OTpPAKCHHE  3ByKa,  MPSMOJIMHEHHOE
pacnpocTpaHEHHE, OTpaK€HUE M MPEIOMJIEHHE CBETa, IOJHOE BHYTpPEHHEe
OTpaXCHUE CBETA, Pa3joKeHUE OEoro CBeTa B CIEKTP U CIOKEHUE CIEKTPaJIbHbIX
L[BETOB, JUCIIEPCHUsI CBETa, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHEMYaToro CHeKkTpa M3JIy4YeHHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

° pacrno3HaBaTh MPOSBIEHUE M3YYCHHBIX (PU3MUECKUX SBICHUM B
OKpy>XKarolieM MHupe (B TOM uucie (U3nUecKue SIBICHUS B MPUPOAE: MPUIUBBI U
OTJIUBBI, ABMKEHUE TutaHeT COJIHEYHOW CHCTEMbI, PEaKTUBHOE IBUKCHHE MKUBBIX
OpPTaHMW3MOB, BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHYECKHE
BOJIHBI, I[yHaMH, 9XO, IIBETa TeJl, ONTHYECKHE SBICHUSI B MPUPOJE, OMOIOTHIECKOE
JICHCTBHE BUIUMOTO, YIbTPa(PMONIETOBOTO U  PEHTICHOBCKOTO  H3JIYYCHHIA;
€CTECTBEHHBIN paIOaKTUBHBIN (POH, KOCMUYECKHUE JIyUH, PATMOAKTUBHOE H3ITyICHUE
OPUPOIHBIX MHHEPAJIOB; JIEHCTBUE PAIMOAKTUBHBIX W3Iy4YeHUH HaA OpraHU3M
YesioBeKa), MpPU 3TOM IEPEBOAUTH MPAKTUYECKYI0 33Jauy B y4eOHYIO, BBIICNATH
CYIIIECTBEHHBIC CBOMCTBA/MIPU3HAKY (PU3UYECKUX SIBJICHHUI;

° ONUCHIBATh HW3YYEHHbIE CBOWCTBA Tel U (U3MUECKHUE SBIICHUS,
UCTIONB3YSl (pU3MUecKre BETMYMHBI (CpedHssi U MTHOBEHHas CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JABW)KEHHUHU, YCKOpPEHHE, MEepEeMEIleHHE, MyThb, YIIoBas CKOPOCTh,
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CHJIa TPEHUS, Cujia YIPYroCTH, CHIIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMaeHHsI, BEC
Tena, WUM-IYJbC TeEla, HMIIYJbC CHJIbl, MEXaHW4YecKas padoTa M MOUIHOCTb,
HNOTEHUMANbHASL ~ SHEpPrus  Tejla, MOAHATOrO0  HaJ  IOBEPXHOCTHIO  3EMIIH,
NOTEHIMANbHAS HHEPrUsl CXKATOW NPYKHUHBI, KUHETUYECKash DHHEPIUsi, IOJIHAs
MEXAaHUYECKasi SHEPrusi, NEepUoJ] U 4YacToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTelb IPEJIOMJICHUS CPENbl); MpH
ONKCAaHUU TNPABUIBHO TPAKTOBATH (PU3MUECKUNA CMBICI MCIIOJNb3YyEMbIX BEJIUYHH,
0003HAYCHUS U €IUHUIBI PU3NIECKUX BEINYNH, HAXOIUTH (DOPMYJIIBI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTHMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUMH;

° XapaKkTepu30BaTh CBOMCTBAa TeJ, (PU3UYECKHE SIBICHUS U MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAaHEHHsI 3HEPrHH, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHLIHUII
CYNEPIIO3ULIMKA CHJI, IPUHIHUIT OTHOCUTENILHOCTH ['anunes, 3akoHsl HproTOHA, 3aKOH
COXPAaHEHUS MMIIYJIbCA, 3aKOHBl OTPAXEHUS U MPEIOMIICHHS CBETAa, 3aKOHBI
COXpaHEHUsS 3aps0BOrO M MAaCcCOBOIO YMCEN IIPHU SIEPHBIX PEAKUUAX; IPU 3TOM
JaBaTh CIIOBECHYIO (OpMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €ro MaTeMaTU4YeCcKOe
BBIPa)KCHME;

° OOBSACHATH (PU3UUYECKUE IMPOLIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CHUTyallUi  NPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:  BBIABIITH
INPUYUHHO--CJIEICTBEHHbBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C
Onopoil Ha 2—3 HU3y4YEHHBIX CBOMCTBA ()U3MUECKUX SIBJICHUM, (PU3MUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

° pemath pacy€THBIE 3aJadu (OMUparImuMecs Ha cucremMy u3 2—3
YpaBHEHUI), UCIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOUINE (PU3UUECKUE BETUUUHBI:
Ha OCHOBE aHalM3a YCJIOBHMS 3aJauyd 3alMChbIBATh KPATKOE YCJIOBHUE, BBIABISTH
HEJOCTAIOIINE WM W30bl- TOYHBIE JlaHHbIE, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOUMBIE JUIsl PEIICHMs, MPOBOAUTH Pacd€Thl M OLEHUBATh PEATUCTHUYHOCTD
MOJIyYEHHOTO 3HAUY€HHUs (PU3NUECKON BEIIUYUHBL;

° pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh NpU TOMOIIU
(bu3MYECKUX METOJIOB; UCTIONb3Ys ONMHUCAHUE UCCIIEI0BaHUS, BBIICIATh MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTh MOPSAAKAa NPOBEICHUS HCCIEIO0BAHMS,
JieN1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUH 1 ONIBITOB;

° NPOBOAMTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUM WiIH
(du3nUecKux CBOMCTB TeN (M3ydeHUe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUu; 3aBUCUMOCTh NIEPHOJIa KOJIeOaHM

° OPYXUHHOTO MasiTHUKa OT MAacChl rpy3a M JKECTKOCTH MPYKUHBI, U
HE3aBUCUMOCTh ~ OT  aMIUIMTYIbl ~ MalblX  KoJeOaHWil;  MpsSMOJMHEHHOE
pacnpocTpaHEHUE CBETa, pa3ioXKeHUE OelIoro CBETa B CIEKTpP; M3YyUEHUE CBOWCTB
M300pakKeHUsl B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs IpeMeTa B coouparoniei
JAUH3€; HAONIOEHWE CIUIOMIHBIX M JIMHEHYaThIX  CIEKTPOB  U3IYUYECHUS):
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOro Habopa 00OpyIOBaHMUS;
OTIHCHIBATh XOJ OTBITA U €T0 Pe3yJbTaThl, (HOPMYJIUPOBATH BHIBOIBI;

° MIPOBOAMTD NMPHU HEOOXOAUMOCTHU CEPUIO MPSAMBIX U3MEPEHUMN, OTPEeiss
CpeqHee 3HAauYeHHEe HU3MepsSeMOoi BeMMYUHBI ((POKYCHOE pacCTOsIHME COOMparoei
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JIMH3BI1); 000CHOBBIBATH BRIOOP CIIOCO0A U3MEPEHUS/U3MEPUTETHLHOTO TTPHOOPa;

° NPOBOJUTh HCCIICIOBAHUE 3aBHUCUMOCTEH (DM3MUECKUX BEIUYUH C
UCTIONb30BAaHUEM TMPSAMBIX HW3MEpPEHU (3aBHCHUMOCTh IIyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBIDKEHHWH 0€3 HaydaJbHOH CKOpPOCTH; TMepHoja KoJeOaHHi
MaTeMaTHYECKOTO MasTHUKA OT JITMHBI HUTH; 3aBUCUMOCTH YTJIa OTPa)KEHHUS CBeTa
OT yrja TMajgeHuss W Yyrjia TpeJoOMIICHUS OT Yyria TMajeHus): TUIaHUuPOBaTh
HCCIICJIOBAaHUE, CAaMOCTOSITEIbHO COOHMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThI
MOJTYYCHHOM 3aBUCUMOCTH (PH3NYECKUX BETUYMH B BHJIC TaOIHI] U TpauKOB, AeIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS,

° MPOBOJIUTh KOCBEHHBIC HW3MEPCHUS (UBMYECKUX BEITUYHH (CPEIHSS
CKOPOCTb W YCKOpPEHHE Tella TPH PABHOYCKOPEHHOM JBW)XKCHHUH, YCKOPCHHE
CBOOOJTHOTO TMAJeHUS, KECTKOCTh MPYXHHBI, KOIPQPHUIIMEHT TPEHUS CKOJIBKEHUS,
MexXaHWu4ecKas paboTa U MOITHOCTh, YACTOTA M MEPHUO KOJIEOaHUH MaTeMaTUIECKOTO
Y TPYXKUHHOTO MasiTHUKOB, ONTUYECKAs CUJia COOMpAIOIIEH JIMH3bI, PaIOAKTUBHBIN
(GoH): TUIAaHUPOBATH U3MEPEHUs; COOMpaTh DKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUS, CIeNysl MPEJIOKEHHON MHCTPYKIIUU; BBHIYHCIATh 3HAUCHUE
BEJIMYMHBI U AHAIU3UPOBATH IMOJYYEHHBIE pE3yJabTaThl C YYETOM 3aJaHHOU
MOTPENTHOCTU U3MEPEHHUI;

° coOmo/laTh  TMpaBuja TEXHUKH O€30MacHOCTH Tpu  paboTe C
71a60paTOPHBIM 000PYAOBAHUEM;
° pasnuyaTh OCHOBHBIC TPU3HAKKA HW3YYEHHBIX (PU3NYECKUX MOJCIICH:

MaTepuaabHas TOYKa, abCOMIOTHO TBEPIOE TENO, TOUCYHBIH MCTOYHUK CBETA, JIy,
TOHKAsl JINH34, TJIaHeTapHasi MOJIeNIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;

° XapaKTepHU30BaTh TMPHUHIIUIBI JACHCTBUS W3YyYEHHBIX TPUOOPOB M
TEXHHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHUS (B TOM YHUCIE: CIUIOMETD,
JATYUKA TIOJIOKEHUS, PACCTOSIHHSI U YCKOPEHUS, paKeTa, dXOJIOT, OYKH, MEPHUCKOIL,
¢doToanmnapar, ONTHUECKUE CBETOBOBI, CIEKTPOCKOII, TO3UMETpP, Kamepa Buiibcona),
UCIIONIBb3Ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBJICHUN M HEOOXOIUMBIE (pU3MUYecKue
3aKOHOMEPHOCTH;

° UCIIOJIb30BaTh  CXEMBI M CXEMaTHYHbIE PHUCYHKH  H3YYEHHBIX
TEXHUUYECKUX YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB
IpU PELICHUH y4eOHO-IPAKTHYECKHUX 3a/ay; ONTHYECKHUE CXEMbl JJISl MOCTPOCHHMS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOuparoiet JMH3e;

° NPUBOJUTH  NPUMEPBI/HAXOAWTh  HMHPOPMAIMIO O  IpUMEpax
MPAKTUYECKOTO MCIIONB30BaHMs (U3NUECKUX 3HAHWW B TIOBCETHEBHOW >KM3HH MJIS
oOecrieueHus 0€30MacHOCTH TpPH OOpalleHWH C MpUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpaHEHHUS 3J0pPOBbS M COOMIOACHHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIE;

° OCYIIECTBIISITh MOUCK WH(MOpManuu (PU3MUECKOro COAEpkKaHHUS B CETH
WNuTtepHeT, caMocToATeNbHO (GOpMyIUpyss TOWCKOBBIN 3ampoc, HAXOIUTh IYTH
OTpesieNieHUs] JOCTOBEPHOCTH TMOJYyYEeHHOW HMH(OpMAIMM HAa OCHOBE HMEIOLIMXCS
3HAHWH U TIOTIOJHATEIBHBIX HCTOYHHUKOB;

° WCIIOJTh30BATh npu BBITIOJTHEHU N y4eOHBIX 3aJlaHu’
HAYYHO-TIOMYJISIPHYIO ~ JIMTEpaTypy  (PU3UYECKOro  CoAep)KaHusl, CIPaBOYHBIC
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Marepualibl, pecypchl cetu «VHTepHeT»; BlaleTh NpuUEéMamMu KOHCIEKTUPOBAHUS
TeKCTa, peodpa3oBaHust HHPOPMAIIUH U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAIIMM U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COACpKaHUSA, MyOIMYHO
NPE/ICTABIIATh PE3YJbTAaThl MPOCKTHON WJIM MCCIEAOBATENbCKON JEATEIBHOCTH;, TIPH
ATOM TpPaMOTHO UCIOJIb30BaTh M3YUYCHHBIM TOHATUIHBIA ammapaT H3y4aeMoro
paznena GU3MKM W COMPOBOXKAATh BBICTYIUICHHE Mpe3eHTalueil ¢ y4éTom
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.

CrnenuajbHble pe3yJibTaThl:

Bnagenue mnpaBuiamu 3amucd  (OpMyd W CIEUMAIbHBIX 3HAKOB TIpU
MCII0JIb30BaHUU pelibeHO-TOUeuHOM cuctemsl JI. bpaiins.

Bnanenue ocsa3aTenbHbIM CIOCOOOM 00CIIEIOBAaHUSL M BOCIIPUATHUS pelIbe(PHBIX
M300paxeHu (MIUTIOCTpaLMid, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB U T.II.).

YMeHue BBIIOJHATH MPOCTbIE peNbe(HbIE PUCYHKU M IOCTPOCHUS MpH
ITIOMOIIY CIIEHUAIBHBIX HHCTPYMEHTOB.

Brnanenue texHukoi npeodpazoBanHusi GopMyJl U BRIPAXKEHUN MIPU
HCIOJIb30BaHUU cucTeMsl JI. bpaitns.
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TEMATHUYECKOE IIVIAHUPOBAHHUE 110 ITPEIMETY «®PU3UKA»
8 kuacc (68 4.)

TemaTnueckun
i 0JI0K, TeMa

OcHOBHOE coJiep:KaHue

OcHOBHBIC BU/IbI AESATEJIbHOCTH
00yYarImuxcs

Paznen 1. ®u3uka u e€ poiib B MO3HAHUM OKPY:Kalouero Mupa (4 4.)

duznka — duznka — Hayka O IIpUPOJIC. | ® BBIABICHHE  pa3IMuUM  MEXIy  (QU3MYECKUMH U
HayKa O SBnenuss npupoasl. dPuznyueckue XUMUYECKUMH npeBpateHusMu (MC — xumus);
npupose. (1 1.) P —— Mexannueckue, | ® DACTIO3HABAHUE U KJIaccupuKanus (QU3NIECKUX SBICHUMN:
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U
TETUIOBBIE, AJIEKTPUUYECKHE,
CBETOBBIX;
MarHUTHBIE, CBETOBBIC, 3BYKOBEIE.
’ » 3BY ® Ha0II0JICHUE C TOMOIIBI0 COXPAHHBIX AaHAJIU3aTOPOB M
onucaHue PU3NYECKUX SBJICHUM.
du3uUecKue duznyeckKue BEJIUUMHBI. | ® OINpEJeJIeHNUE IIEHbl JEeJCHUs IIKalbl H3MEPUTEIBLHOIO
BEJIMYMHBI. N3mepenne GU3NIECKUX BEIIMYMH. npuOopa, H3MEpCHHE JIMHCHHBIX pasMepoB Tel U
(24.) DU3HUecKHe PUOOPEL. HNPOMEIKYTKOB BPEMEHH C y4ETOM NOTPELIHOCTEH;
. ® u3MepeHue 00bEMa KUIKOCTH U TBEPIOTO TENa;
[TorpemHocTh W3MEPECHU.
M ® 3MEpECHUE TeMIepaTypbl MPU TIOMOIIU KHUJIKOCTHOIO
JKJTyHapOIHAsl CUCTEMA €IUHMUII.
CHAYHApONHAL CHCTCMA C/IMHULL TEpMOMETpA U JaTUUKaA TEMIICPATYPHI;
® BHINIOJTHEHHWE TBOPYECKMX 3aJaHUM 1O TOMCKY CIOCOOOB
U3MEPEHUS HEKOTOPBIX (PU3MUECKUX  XapaKTEPUCTHK,
HampuMep:  pa3MepoB  MaiblX  OOBEKTOB  (BOJOC,
MPOBOJIOKA), YAAIEHHBIX O0BEKTOB, OOJBIITUX PACCTOSIHUMH,
MaJIbIX MPOMEKYTKOB BPEMEHH;
® 00CYXJEeHUE MpeJIaracMbIX ClIOCO00B.
EcrecTtBennona Kaxk busuka u Jpyrie | ® BBIIBIKCHUE TUIOTE3, OOBSCHSIONIUX MPOCTHIC SIBJICHMUS,
YUHBIN METO €CTECTBEHHBIE HAYKHM  H3y4YaroT HallpuMep: MO4YCMY OCTaHaBJIIMBACTCA JBHXKYIICCCA II0

npupony. EcrecTBeHHO-Hay4YHBIN

FOpHBOHTaHBHOﬁ MMOBCPXHOCTHU TCJIO; IMOYCMY B JKAPKYIO
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no3HaHus. (1 4.)

MCTOJ IIO3HAHUAI: H&6JII-O,Z[CHHC C
IIOMOIIIBIO COXpPAaHHBIX
AHaJIN3aTOpPOB, ITIOCTAHOBKA

HAay4YHOI'o0 BOIIpOCa, BBIJIBHUKCHUC

TUIOTE3, AKCTIEPUMEHT o
MPOBEPKE THUMNOTE3, OOBICHCHHE
HA0JIF01aEMOTO SIBJICHUS.

Onucanne PU3NYECKUX SIBJICHUU C
OMOIIBIO MOJIEJIEH.

IOTOly B CBETJION OJEKJIE MPOXJIATHEN, YEM B TEMHOM;
MPEIOKEHUE CIIOCOO0B IMTPOBEPKH TUITOTE3;

MPOBEJCHNE HCCICIOBAHUS 110 IIPOBEPKE KaKOU-I1O0
TUIIOTE3bl, HampuMeEp: JAJIbHOCTh TMOJIETAa IIApHKa,
MYIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIlle, YeM OOJbIIe
BBICOTA MYCKa;

MOCTPOCHUE TMPOCTEUINX MOjAeNTel (PU3NUSCKUX SBICHHMA
(B BUJIE PUCYHKOB, amIUIMKalMi, pelbePHBIX PUCYHKOB
WJIU CXEM), HallpUMep MaJICHUE MpeaMETa; MPSIMOJIUHEHHOE
pacnupoCTpaHEHHE CBETA.

Paznen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUHM BelecTBa (S 4.)

Crtpoenue ATOMBI U MOJIEKYJIbI, UX pa3Mepbl. | ® HAONIOJCHUE C TOMOIIBI0 COXPAaHHBIX AHAIU3ATOPOB H
BCIIECTBA. OnbITHI, JIOKa3bIBAIOIIHUE MHTEPIIPETAMs  OINBITOB,  CBUJICTEILCTBYIOIIMX 00
(24.) JIHCKPETHOE CTPOEHIIE BEMECTBA aTOMHO-MOJICKYJIIPHOM CTPOCHUU BEIIECTBA: OIMBITHl C
PACTBOPEHHEM PA3JIMYHBIX BEIIECTB B BOJIE;
® OIICHKa pa3MepOB aTOMOB M MOJIEKYJ C HCIIOJIb30BaHUEM
dbortorpaduii, TMMOTYYCHHBIX HAa AaTOMHOM  CHJIOBOM
mukpockone (ACM), niu Mozenei;
® OIpe/CIICHIE PA3MEPOB MAJIBIX TEI.
JIBrxeHue JIBWokeHWe  YacTHI[  BEIISCTBA. | ® HAONIOACHHE C TIOMOIILIO COXPAHHBIX AHAIM3ATOPOB H
CBs13b CKOPOCTHU JIBUKEHUS YACTHIL OOBsSICHEHHE OpOYHOBCKOTO  JIBIDKCHHS UM SIBJIICHHSI
u . :
5 ¢ Temmeparypoil. BpoyHOBCKOE muddysuu;
B3aMMO/ICHCTB ® TmpoBe/eHUEe W OOBSCHEHHE OMNBITOB 10 HAOJIOJICHHUIO
JIBUKEHHE. Huddyzus.
W€ YaCTHII B . TEIJIOBOTO PACIITUPEHHUSI TA30B;
3aMMO/ICHCTBUE YaCTHI]
BEIEeCTRA. . ® IpPOBEJCHUE U OOBACHEHUE OIBITOB 110 OOHAPYKEHHUIO CHII
(24.) BCIICCTBA. HPUTHKCHAC H MOJIEKYJIIPHOTO MPUTSHKEHHUS U OTTAIKHBAHUS.
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OTTaJIKMBAHUC.

ArperatHbie ArperaTHble COCTOSIHUSI BEIIISCTBA: | ® OIKCaHWe (C  HCMIOJb30BAHUEM MPOCTHIX  MOJIEIICH)
COCTOSSHUYA CTPOCHHE Ta30B, )I(PII[KOCTGﬁ u OCHOBHBIX pastqHﬁ B CTPOCHHUHU TIAa30B, }KHHKOCTeﬁ u
BEIIECTBA. TBEPABIX (KPUCTAIMIECKHX) TEIL TBEPABIX TCIL, 5 5 )
. ® O0BsICHEHHE MaJOW CKUMAEMOCTH >KUJIKOCTEH M TBEPIBIX
(1u.) B3auMocCBs3p MEXy CBOWCTBAMU .
TeJ, OOJBIION CKUMAEMOCTH Ta30B;
BEIIECTB B PAa3HBIX arperaTHbIX .
m p p ® 00bsICHEHUE COXpaHEeHUs POPMbI TBEPIBIX TEJI U TEKYYECTH
COCTOSIHUSIX u 170.4 KITKOCTIL
aTOMHO-MOJICKYJISIPHBIM ® TIPOBEJCHUE OIBITOB, JOKA3bIBAIOIIMX, YTO B TBEPIAOM
CTPOCHHEM. Ocobennoctu COCTOSTHUM BOJIbI YACTHIIbI HAXOASATCA B CPEIHEM JajbIle
arperaTHbIX COCTOSIHUM BOJBI. JPYT OT Jpyra (IIIOTHOCTh MEHBIIE), YCM B JKUIKOM;
® YCTAaHOBJICHHE B3aMMOCBS3M MEXKIYy OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHUM BOJBI M CYIIIECTBOBAHMEM BOJIHBIX
opranuszMoB (MC — Ouosorusi, reorpadusi).
Paznen 3. JIBu:xeHue u B3anmojaeiicreue tes (21 4.)
Mexannueckoe MexaHnueckoe IBIKCHUE. | ® WCCIEIOBAHNE PABHOMEPHOTO JIBUKEHUS U OIpEIETICHUE
JIBUKCHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE €T0 NPU3HAKOB,
(4u.) nemwkenne. Cxopocts. Cpemmsis | ® HAOJIOZICHUE C TOMOIIBIO COXPAaHHBIX aAHAJIU3aTOPOB
HEPAaBHOMEPHOI'O JIBM)KCHUSI U OMNpEeIeHNUE ero OTIMYUM
CKOPOCTh TIpM  HEPABHOMEPHOM
_, OT PaBHOMEPHOTO JBHKEHUSI;
IBWKeHUU. Pacu€ér nytm u
® peclieHuEe 3ajad Ha OmpejelieHue MyTH, CKOPOCTH |
BPEMCHH NIBIDKCHUA. BPEMEHH PAaBHOMEPHOTO JBHIKCHUS;
® aHanu3 TpaUKOB 3aBUCUMOCTH IYTU U CKOPOCTH OT

BPEMEHU.
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Wneprus, SBnenue UHEPIIHH. 3akoH | ® OOBsCHEHUE u POTHO3UPOBAHUE SIBJIICHUU,
macca, AHEPLIUU. B3aumonelictBue Ten 06YCJIOBJI€HHBIX HHepHHeﬁ, HAIIpUMCP: YTO IIPOUCXOOUT
IJIOTHOCTb. KaK IPUYMHA U3MEHEHUS CKOPOCTH MPU  TOPMOKEHWH WIM PE3KOM MaHeBpe aBTOMOOWIS,
OYEeMYy HEBO3MOKHO MTHOBEHHO MPEKPATUTH JIBUIKEHUE
(44.) JIBWXEHHS Ten. Macca kak Mmepa
- Ha BEJIOCUIIE]IC UM CaMOKaTe U T [T
WHEPTHOCTH  Tea. JOTHOCTb
p ® TpPOBCICHHWEC W aHAJIM3 OMBITOB, JICMOHCTPUPYIOIINX
Bemectsa. CBA3b TIOTHOCTH  C MU3MCHEHHE CKOPOCTH JIBW)KEHHSI Tela B pe3ylbTare
KOJMYECTBOM MOJICKYJI B CIMHHUIIC JCHCTBUSA Ha HETO IPYTUX TET,
00BEMa BelecTBa. ® pelIeHHe 3a/1a4d Ha OIpeNeJICHHe MacChl Tela, ero o0bhEmMa
Y TUTOTHOCTH;
® TpPOBEJICHWEC W AaHAIW3 OIMBITOB, JICMOHCTPHUPYIOIINX
3aBUCUMOCThH U3MEHEHUSI CKOPOCTH Tela OT €r0 MacChl IIPH
B3aMMOJICUCTBUU TEIT;
® 3MEpPEHUE MACCHI TeJla PA3IMYHBIMU CIIOCOOAMU;
® OIlpejielieHHe TUIOTHOCTH Tejla B pe3yJibTaTe H3MEpeHus
€ro Macchl 1 00bEMa.
Cuna. Bunsr Cuna KaK XapaKTEPUCTHKA | ® U3YYCHHE B3aMMOJICHCTBUS KaK TPUYUHBI HU3MEHEHUS
cuia. (13 4.) B3aMMO/ICHCTBUS TEIl. Cuna CKOPOCTH TeJia WK €ro Je(opMarumy;
ynpyroctu  u  sakon I'yka. | ® OTHMCAHHME DEAlbHBIX CHTYallif B3AaMMOACHCTBUA Tel C
MIOMOIIIBI0 MOJIENICH, B KOTOPBIX BBOJUTCS TIOHITHE W
W3mepeHne CcuUabl €  TTOMOIIBIO
o U300paKeHNe CUJIbI;
WHAMOMETpA. SIBIIEHUE TATOTCHHUSI
A OMeTp CHHC TATOTC ® U3YYCHHE CHIbI YIIPYTOCTH;
M cuia TSOKECTH. CHila TSUKECTH HA | @ ycclieqoBaHME  3aBUCHMOCTH  CHIIBL  YIPYTOCTH  OT
Apyrux  IuiaHerax. Bec  Tena. YIJIMHEHUST PE3WHOBOrO IIHypa WM NOPYXKHUHBI (C
HeBecomocts. CrioxeHue  cui, MOCTpOEHUEM Tpaduka);
HAIPABJICHHBIX [0 OJHON mpsiMoif. | ©® AHAIN3 NPAKTHYECKHX CHTYAllHii, B KOTOPBIX MPOSBISETCS
PagHoneiicTByiomas  cu1  Cua JIEUCTBUE CUJIBI yIPYrocTu (ympyrocTb Ms4a, KPOCCOBOK,
BETOK JiepeBa u JIp.);
TpeHUs. TpeHHWe CKONBKCHHS | -
® aHaIN3 CUTYallud, CBSI3AHHBIX C SBJICHUEM TITOTEHUS
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TpeHHUe Mokos. TpeHue B mpupoje
U TEXHHKE.

OObsicHeHHME  OpOMTAJBLHOIO  JBIDKCHHS  IUIAHET  C
WCIIOJIb30BAHUEM SIBJICHUSI TATOTCHUS M 3aKOHA HWHEPIUU
(MC — actpoHomusi);

M3MEpPEHHE Beca Tejla ¢ MOMOIIbIO0 IMHAMOMETPA;
000CHOBaHHUE ATOTO CIIOC00a U3MEPEHHS;

AHAJIN3 U MOJICJIMPOBAHUE SIBIICHUSI HEBECOMOCTH;
SKCIIEPUMEHTAIBHOE TMOJIyYEHHE MPABUJIA CIIOKEHHUS CHII,
HAaIMPABJICHHBIX BJOJb OJTHOW MPSIMO;

ONPENECTICHUE BEIMYNHBI PABHOICVCTBYIOIIEH CUII,
W3yUYCHUE CHUJIbI TPEHUS CKOJIBKEHUSI WU CHJIBl TPEHUSA
MTOKOSI;

WCCIIEIOBAHUE 3aBUCUMOCTH CHJIBI TPEHHUS OT BEca Teja U
CBOMCTB TPYIIHUXCS IOBEPXHOCTEM;

aHaJIU3 MPAKTUYECKUX CUTYaALMid, B KOTOPBIX MPOSIBIISECTCS
JNEWCTBUE CHJIBI TPEHHUS, HCIOJB3YIOTCS CIHOCOOBI €&
YMEHBIIICHUS WJIM YBEJIMYECHHUsS (KaTaHME Ha JbDKax,
KOHBbKax, TOPMOXEHHE aBTOMOOWJIS, HCIIOJIb30BaHUE
MOAIIMITHUKOB, TJIAaBaHUE BOJHBIX JKMBOTHBIX M Jip.) (MC
— Ouonorus);

pelieHne 3ajady ¢ UCMojib3oBaHueM (opmyll i pacuéra
CHUJIBI TSKECTH, CHJIBI YIPYTOCTH, CUJIBI TPEHUS.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH 1 1a3oB (21 4.)

JlaBieHue.

[lepemaua
JIaBJICHUS

TBEPABIMUA
TEJIaMH,

JlaBnenue. CriocoObl yMEHBIICHUS
u YBEJIMYCHUS TaBJICHUS.
JlaBnenne raza  3aBUCHUMOCTH
IaBJeHUS Tasa oOT O00BéMa o
temriepatypsl. [lepenaya naBieHus

aHaJIM3 U OOBSICHEHHE OMBITOB U MPAKTHUECKUX CUTYAIIHH,
B KOTOPBIX MPOSBIISIETCS CUJIa TaBIICHMS;

000CHOBaHME CMOCOOOB YMEHBIIEHUS U YBEJIUYEHUS
JaBJICHUS;

U3y4YeHHE 3aBUCMMOCTH JAaBJIEHUS raza oT o0béMa u
TEMIEPATYPHI;
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KUAKOCTSIMU U TBEPJBIMU TEJIAMU, KUAKOCTSIMU U | ® U3yYeHHME OCOOCHHOCTEH IepeAauyd AaBJICHUs] TBEPABIMU
razamu. (3 4.) ra3amu. 3aKoH ITackamns. TeJIaMU, )XUJIKOCTSAMU U ra3aMu;
[THEBMATHUCCKIE MALIIHEL e 00OCHOBaHHME pE3yJbTAaTOB  OMNBITOB  OCOOEHHOCTSIMHU
CTPOEHHUS BELIECTBA B TBEPJOM, KHIKOM U Ta3000pa3HOM
COCTOSIHUSIX;
® DOKCIEePUMEHTAIBHOE JJOKA3aTeIbCTBO 3akoHa [lackars;
® peEIICHUE 3a7a4 HA pacy€T NAaBJIEHUs TBEPAOTO TEA.
JlaBnenue 3aBHUCHMOCTH TABJICHUS ® JCCIICIOBAaHNE 3aBUCUMOCTH JIABJICHUS IHKUAKOCTH OT
JKUIKOCTH. (Bq) JKUOKOCTH oT FJ'Iy6I/IHBI FJ'Iy6I/IHBI MOrpyKCHUA U INIOTHOCTH XKUJAKOCTH,
MOTPYKeHHS. ® HaOMIOCHWEe C TIOMOIIBI0 COXPAaHHBIX aHAJIM3aTOPOB C
T ——— MOMOIIBI0  COXPAHHBIX AaHAIM3AaTOPOB U OOBICHEHHE
TUAPOCTATUYECKOTO  Tapajiokca Ha OCHOBE  3aKOHa
Coobmaromuecs COCY/IBI. Tackans:
['unpaBnuyecKkrue MeXaHU3MBbI. ® U3yueHHE COOBIIAIONINXCS COCYI0B;
® pellleHUe 3a/1a4 Ha pacy€T AABJICHUS KUJIKOCTH;
® OOBSICHEHHWE TPUHIMMNA JEHCTBUA  THAPABINYECKOTO
npecca;
® aHaiM3 W OOBSICHEHWE  TPAKTUYCCKUX  CHUTYAIIHH,
JTEMOHCTPUPYIOIINX TPOSIBJICHUE NaBICHUS XUIKOCTH H
3akoHa [lackans, HampuMep MPOIECCOB B OPTaHHW3ME TPH
r11y00KoBOIHOM HbIpsiHUH (MC — Ouonorus)
ATtMochepHoe AtMocdepa 3emnau u aTMocpepHOE | ® DKCIEPUMEHTAIHLHOE oOHapyKeHHe aTMOC(EpHOTo
JIaBJICHUE. (5 q.) NaBJICHUC. HpI/ILII/IHBI JdaBJICHUA AHann3 1 00BSICHEHHUE ONBITOB U MMPAKTHYCCKUX
CyILECTBOBAHHS BO3/LyILHO CUTyallMii, CBS3aHHBIX C JCHCTBUEM aTMOC(EPHOTo
000JIOYKH 3emin. OnsIT AdBJICHHA,
® OO0BsICHEHHE CyIIecTBOBaHMS arMmochepsl Ha 3emie u
Toppuienin M3mepeHue HEKOTOPBIX TIJIaHeTaX WM €€ OTCYTCTBUS Ha JPYTrUX
aTMOC(epHOro AABIICHHAL. ranerax u Jlyane (MC — reorpadusi, acTpoHOMHUS ),
3aBUCHMOCTH aTMOC(HEPHOTO | e OOBACHEHHE U3MEHEHHMS TIJIOTHOCTH aTMOC(EPHI C BHICOTOM
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AaBJICHUA OT BBICOTHI HAaZl YPOBHCM

N 3aBUCHUMOCTH aTMOC(bepHOFO JaBJICHUA OT BBICOTHI,

Mops. IIpuGopsl 1 WM3MepeHus | ® DPCLICHHC 33j1a4 HA Pacy€T aTMOC(EPHOTO NABJICHHUS,
aTMOC(hEPHOTO JIABIIEHHS. ® U3y4yeHHE YCTpoiicTBa OapoMeTpa-aHepoua.
Hencrtaue JleficTBUE >KHUJKOCTM M ra3a Ha | @ DKCIEpUMEHTaIbHOE OOHApYy>KEHHE JCUCTBUS KUIKOCTU U
JKUIKOCTU M ra3a | IOTPYKEHHOE B  HHUX  TEJO. rasa Ha HOrpyXEHHOE B HUX TEJO;
Ha NOrpy’kéHHOe | BuiTankuparomas — (apxumenopa) | © ONPEACiIeHHe "BLITaJIKI/IBa}OHIGﬁ CUJIBI, JCUCTBYIOLICH Ha
B HUX Telno. (84.) | cuia. 3akoH Apxumena IlinaBanue TEJ10, TIOTPYCHHOC B AKHKOCTD,
® [pPOBEJCHUE U OOCYXIEHUE OMNBITOB, AEMOHCTPUPYIOIIHNX
tein. Boznmyxonnasanue. . o o
3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIbI, JEUCTBYIOIIEW Ha
TEJIO B JKUJIKOCTU, OT 00bEMa MOrPYXKEHHON B KUIKOCTb
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUIKOCTH;
® JCCIIEJOBaHUE 3aBHCHMOCTH Beca Tejla B BOJIe OT 00bEMaA
IIOTPYKEHHOM B KUJKOCTb YaCTH TEIIA,
® pelleHME 3a/Jad Ha IIPUMEHEHUE 3aKkoHa ApxuMena u
yCIJIOBHUS IIJIABAHUS TEI;
° WIH

KOHCTPYHPOBAHUE apeoMeTpa KOHCTPYUPOBAHUE
JIOJIKUA U ONIPEJICIIEHUE €€ TPY30II0IbEMHOCTH.

Pa3znen 5. PaGora u momHoCcTh. JHeprus (12 4.)

PaboTa u Mexanudeckast pabota. MOITHOCTh. | ® DJKCHNEPUMEHTAIBHOE OMPEEICHINE MEXaHUYECKON pabOoThI
MOIIHOCTb. CWJIBl TSDKECTH NpPU TMAJCHUU Tela W CWIbl TPEHUS TpHU
(3u.) PaBHOMEpPHOM TIEPEMENICHUM Tejla MO TOPU30HTAIBHOMN
MTOBEPXHOCTH;
® pAacyéT MOIIHOCTH, pPa3BUBAEMOW MPU TMOIABEME MO
JIECTHULIE;
® pelleHUEe 3aJay Ha pacyéT MeXaHW4yeckKoh paboTel U
MOIIHOCTH.
IIpoctsie [IpocThle  MEXaHU3MBL:  pblUar, | ® OIPEACICHUE BBIUIPHINIA B CUJIE MPOCTHIX MEXAHU3MOB HA
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MEXaHU3MBI. OJIOK,  HAKJIOHHAasi  IUIOCKOCTb. IpUMepe phluara, MOJBUKHOTO U HEMOJABHKHOTO OJIOKOB,
(74.) [IpaBuiio paBHOBECHS. HaKJIOHHO¥H TIOCKOCTH;
® JCCIIEIOBAaHUE YCIIOBUS PAaBHOBECHS pblUara;
Ppryara. IlpuMeHeHHne TIpaBuiia | e OOHAPY)KEHHE CBOWMCTB MPOCTHIX MEXaHU3MOB B Pa3IMIHBIX
paBHOBECHS pblyara K OJIOKY UHCTPYMEHTAX M MPUCHOCOOJIEHUSAX, HCIOJIb3YEMBIX B
«30510TOC  TPABUIO» MEXAHHKH. OBITY M TEXHHKE, a TaKKe B JKUBBIX opranmsmax (MC —
KIII nOpocThiX  MEXaHHU3MOB. Guonorus);
® HSKCIEPUMEHTAIBHOE JOKA3aTeIbCTBO PABEHCTBA padoOT Mpu
[Ipoctbie MexaHU3MBbl B OBITY U
p IPUMEHEHUU MPOCTHIX MEXaHU3MOB;
TEXHUKE. bIMaril B TCIC 9CJIOBCKA. | o orpenenenne KI1J] HAKIOHHOM MIOCKOCTH;
® pCEIICHME 3aJa4 Ha NPUMEHEHHE IIPAaBWJIa PABHOBECHS
pbruara u Ha pacuét KIIJ]

Mexanunueckas Kunernueckass M NOTCHIMAIBHAS | ® SKCIEPUMEHTAIBHOE OIIPENICIICHUE U3MEHEHHUS
DHEPIuUs. (3 "I.) DHEPIHUs. HpeBpaH_[eHHe OJIHOT'O KHUHETUYECKON M HOTGHHI/IaHBHOfI OQHCPIuM TCJjia IIpU C€Io
BUIA MEXAHHUECKOH OSHEPruH B CKaTBIBAHWH 110 HAKJIOHHOM IIJIOCKOCTH;

. e (opmynupoBaHHE Ha OCHOBE HCCJIEIOBAaHUS 3aKOHA
JIpyro. 3aKOH COXpAaHEHUs U -
COXPAaHEHUS MEXaHUUECKON YHEPTUH;
VU3MEHEHHS DHEPTUH B MEXAHUKE.
® O00CYyXJIeHHE TpaHULl MPUMEHUMOCTH 3aKOHA COXpPaHEHUs
SHEPTHH;
°

pelIeHre 3a7ad C HCIOJb30BAaHUEM 3aKOHA COXPaHEHMs
SHEPruu

PesepBHoe Bpems. (44.)

9 kyacc (mepBbiid 1o o0yuenust) (68 u.)

TemaTnueckum
0JIOK, TeMBbI

OcHOBHoOeE coJep:kaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
o0y4aromuxcs
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Pa3nen 6. TensioBble siBjenus (32 4.)

Ctpoenue
CBOMCTBA

BelecTna. (4 4.)

nu

CrpoeHnue OnbITHI,
JIOKa3bIBAIOIINE aTOMHOE CTPOCHHE
BEIIECTBA. JBUKEHUE
aTOMOB U MOJEKyJI. bpoyHOBCKoe

Hubdysus B

KHUIKOCTAX " TBCPAbIX

BEILlECTBA.
TemmoBoe

JIBUKCHUE. rasax,
Tenax.
B3anMopelicTBue 4acTHI BEHISCTBA.
ArperatHbleé COCTOSIHHSI BEIIECTBA.
Moaenu CTpOEHHsI TBEPABIX Tell,
JKUakocrteili M ra3oB. OObICHEHUE
CBOMCTB Tra3oB, JKHJAKOCTEH WU

TBEPAbIX TCJI Ha OCHOBC

MOJICKYJISIPHO-KUHETUYECKHUX
MPEJICTABIICHU.

HAOJIOJICHUE C TIOMOIIbI0 COXPAaHHBIX AaHAIU3ATOPOB C
IOMOIIBIO COXPAaHHBIX AHAJIN3AaTOPOB M HMHTEpIIpPETALUsA
OIBITOB, CBHJIETEIBCTBYIOUIUX 00 AaTOMHO-MOJIEKYJISIPHOM
CTPOCHUH BEILECTBA: OIBITBI C PACTBOPEHHUEM pPa3INYHBIX
BEILECTB B BOJIE;

peluieHre 3a1ad M0 OLCHHWBAHUIO KOJIMYECTBA aTOMOB WU
MOJIEKYJI B eJuHUIIE 00bEMA BEILIECTBA;

OLIEHKa yOeIUTEIbHOCTH 3TUX O0OCHOBaHUM;

00BbsCHEHHE OPOYHOBCKOIO JBUKEHUS, ABJIeHU TudPy3uu;
OOBACHEHHE OCHOBHBIX pa3jJM4Mii B CTPOEHUU Ta30B,
KUIAKOCTEN U TBEPIBIX TE;
IPOBEICHUE ONBITOB IO
IIOBAPEHHOM COJIM WJIM caxapa,
IpOBEJCHUE U OOBACHEHHE OINBITOB, JAEMOHCTPUPYIOIINUX
KalWUISIPHBIC SIBJICHUS U SIBJICHHE CMAYBAHUS;

OOBSICHEHUE POJIH KallWJUIIPHBIX SBJICHUH AJI MOCTYIIICHUS
BOJBI B opranusm pacrenuii (MC — Ouosnorus);
HAOJIIOJIEHUE C TIOMOIIbIO COXPAaHHBIX AaHAJIU3AaTOPOB C
NOMOIIBIO COXPaHHBIX AaHAJIU3aTOPOB, IIPOBEIACHUE U
OOBSCHEHHE  ONBITOB IO  HAOJMIOJEHUIO  TEIJIOBOTO
pacUIMpEeHHUsl ra30B, KUIKOCTEH U TBEPABIX TEI;

00BACHEHHE COXpaHEHHsS] O00BbEMA TBEPABIX TN, TEKYy4eCTH
KUIAKOCTH (B TOM YHCIIE, Pa3HULBI B TEKYYECTH ISl PA3HbIX
KUJKOCTEH), TaBJICHUS Ta3a;

IPOBEICHUE OMBITOB, JIEMOHCTPUPYIOLIUX 3aBUCUMOCTH
JaBJIEHUS BO3JyXa OT ero oObEéMa M HarpeBaHus WU
OXJIQXKJICHHSI,

BbIpallIUBAHUIO  KPHCTAJJIOB
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AHAJIN3 MIPAKTUYECKUX CUTYyalllid, CBA3aHHBIX CO CBOMCTBAMHU
ra3oB, JKUJKOCTEU U TBEPJBIX TEJL.

TemnoBrle
npo1ecchl. (244.)

Temneparypa. Cas13b

TEeMIIEPaTypsl  CO  CKOPOCTBIO

TCIIJIOBOI'O JABHKCHUA qacCcTHIl.

Buytpennsis sHeprus. CrocoOsl

W3MEHEHHsS] BHYTPEHHEU HDHEPIUM:

TCILIOIICpCaAa4a MW COBCPHICHHUC
pa6OTI>I. BI/II[LI TCILIONIICpCaa4Yn:
TCILIOIIPOBOIHOCTD, KOHBCKIIHA,

n3nydyeHue. KonmyecTBo TEIIOTHI.
VYV nennHas TEIIIOEMKOCTh
BCIIIECTBA. TemmooOmeH 1
TEIUIOBOE paBHOBECHE. YpaBHEHUE
TemioBoro Oamanca. IlnaBieHue u
OTBEpACBAHHE KPHUCTAIMUCCKUX

BEIIECTB.  YJEIbHAas  TEIUIOTa
iaBieHus. [lapooOpazoBanue u
KOHJICHCAIIUSI. Ucnapenne

Kunenue. VnenpHass  TermioTa

napooOpa3oBaHus. 3aBUCHUMOCTH
TEeMITepaTypbl KUTICHUS oT
aTMOC(EpHOTO

BO3/yXa.

VYnenpHas

JIABJICHHUSI.
BrnaxHocTtb DHeprus

TOIIJINBA. TCIIIIOTa

000CHOBaHUE NPABUI U3MEPEHMSI TEMIIEPATYPHI;

CPaBHEHHE pAa3JIMYHBIX CIOCOOOB M3MEpPEHMs] M LIKal
TEMIIEPATYPHI;

HAOJIIOICHHE C TMOMOINBI0 COXPaHHBIX aHAJIM3aTOPOB C
NOMOIIBI0  COXPAaHHBIX AHANU3aTOPOB U  OOBSCHEHHUE
ONBITOB, JEMOHCTPUPYIOIIUX HW3MEHEHHE BHYTPECHHEHN
SHEpPruM Tejla B pe3yJbTaTe TeIvionepenadyd u padboThl
BHEIIIHUX CHIT,

HAOJIOJICHUE C TIOMOUIbI0 COXPAaHHBIX AaHAIU3ATOPOB C

IIOMOIIBKD  COXPAHHBIX  AHAJIN34aTOPOB H 00BICHECHHUE
OIIBITOB, O6CY)K,ZI€HI/I€ IMPAKTHYCCKUX CI/ITyaHI/Iﬁ,
ACMOHCTPUPYIOIINX  PA3JIMYHBIC BHAbI TCILIOIICPCAAYM:

TEILIONPOBOHOCTh, KOHBEKIUIO, U3TTyUYCHHE;

UCCJICIOBAHUE SIBJICHHUS TEIJIOOOMEHa TPH CMEIIMBAaHUU
XOJIOJHOW U TOPSTYEU BOJIBI;

HaOJII0JICHHE C TIOMOIIBI0 COXPAaHHBIX AHAJIM3ATOPOB
YCTAHOBJICHUsI TEIUIOBOTO PABHOBECHUS MEXKIY Tropsiued u
XOJIOTHOM BOJIOM;

OTIpeICJICHHE (u3MepeHue) KOJIMUeCTBa  TEIUIOTHI,
MOJIyYEHHOTO0 BOJIOM TMpH TEIIOOOMEHE C HarpeThiM
METAJTUYECKUM ITUITUHIPOM;
ompeaeaeHne  (M3MEpPEHue)
BEILIECTBA;

pellIeHHuEe 3a/Jay, CBSI3aHHBIX C BBIUHUCICHHEM KOJIMYECTBA
TETJIOTHI ¥ TETUIOEMKOCTHU TIPH TETNIOOOMEHE;

aHaJiu3 CUTYyallui MPAKTUYECKOTO UCIOIb30BAHUS TEILIOBBIX
CBOWCTB BEIIECTB M MATEPUAJIOB, HANPUMEpP, B UEIAX

YAEIBHOW  TEIIOEMKOCTH

39




cropanusi. IlpuHumnel  paGoOThI
TEIUIOBBIX  JIBUTATEJICH. KII/I
TEIUIOBOI'O JBUTraTensa. TemnaoBbIe
JIBUTATEITH u 3alura
OKpyXKaromel  cpeiapl.  3aKoH
COXpaHEHHSI U  MPEBpaILCHUS

9HCPIrun B MECXaHHNYCCKUX u

TCIJIOBBIX IIPOOCCCax.

SHEProcOepeKEeHUs: TEIUIOM30JISIIMS, dHEeprocoeperaromme
KPBILIH, TEPMOAKKYMYJISTOPBI U T [I;
HAOJIOJIEHUE C TIOMOIIbI0 COXPaHHBIX
SBJICHUN UCIApEHUs U KOHJICHCAIUH;
UCCIIEJOBAaHHUE IPOLECCa UCTIAPEHUS PA3IMYHBIX KUIKOCTEH
OOBbsicHEHUE SBJICHUI UCTIAPEHUS M KOHACHCALIMM Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YYEHUS;

HAOJIOJEHUE C TOMOINBIO COXPAaHHBIX aAHAJIM3aTOPOB U
00BACHEHHE TMpOIecca KUMIEHUS, B TOM YHUCJE 3aBUCUMOCTHU
TEMIIEpaTypbl KUTIEHUS OT J1aBJICHUS;

AHaJIN3aTOPOB

omnpeneyieHUe (MU3MEPEHUE) OTHOCUTEIBHON  BIAKHOCTH
BO3/yXa;

HAOJIOZICHHE C TIOMOINBI0 COXPAaHHBIX AaHAJIM3AaTOPOB
mpoliecca  TUIABJIGHHMSI  KPUCTaJUIMYECKOTO  BEIECTBA,

HaIpuMep, JbJa;
CpaBHEHHME TIPOIIECCOB IUIABJICHUS KPUCTAUITMYCCKUX TET U
pa3MsArYeHUs NPy HarpeBaHUKM aMOP(HBIX TEJ;

omnpeelicHue (M3MEpPEHHE) YASIbHON TEIIOThI IIJIABJICHHS
abaa

OOBSCHCHHE SIBIICHUW TUTABJICHWS W KPUCTAJUIM3AIlMU Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YICHHUS;

peleHue 3aaad, CBSA3AHHBIX C BBIYHCICHHEM KOJUYECTBA
TEIJIOTHl B TpoIleccax TeIUIoNepeadd MpH IUIABIICHUNA W
KpUCTAUTA3AIUH, NCTIAPCHUH U KOHJICHCAIINH;

aHAJIM3 CHUTYyallMd TPAKTHYCCKOTO TPHUMCHEHUS SBIICHUN
IUTABJICHUS W KPUCTAUIM3AIMMA, HAMpUMEp MOJIyYeHUe
CBEPXYHUCTHIX MaTEPHAIIOB, COJIEBAsI TPEIKa U JIp.;

aHamu3 paboThl M OOBSICHCHHWE MPHUHIUIA JACHCTBHS
TEIIOBOr'O JBUTATEIIS;
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BBIYKCIICHUE KOJIMYECTBA TEIUIOTHI, BBIACISIOMIETOCS MpPU
CrOpaHuM pa3INYHbIX BUAOB TorunBa, U KIIJI nBurarens;
00CyX/IeHHE HKOJOTHYECKUX IOCIEICTBUM HCIOJIb30BAHUS
JBUTATEJIE  BHYTPEHHETO  CrOopaHus, TEIJIOBBIX H
ruapoasiekTpoctaniiuit (MC — skomnorus, Xumusi).

Pazgen 7. JaekTpuyeckue 1 MarHuTHbIe siBjieHus (34 4.)

DIIEKTPUYECKHE Onektpuzauus Ten. JIBa poxa | e HaONIOJAEHHWE C TOMOIIBIO COXPAaHHBIX aHAIU3AaTOPOB H
3apsAabl. DJIEKTPUYECKHUX 3apsI0B. ITPOBCACHUC OIIBITOB I10 QJICKTPHU3alU TCI Ipu
3apsKEHHBIE BsaumoelicTeue 3apSUKEHHBIX CONPUKOCHOBCHIN M MHIYKIINCH,
® Ha0II0JICHUE C TOMOUIBIO COXPAHHBIX AaHAJIN3AaTOPOB U
Tena u 104 TE. 3aKkoH Kynona. s
. 3 1 00BSICHEHHE B3aMMOJICHCTBUSI OJTHOUMEHHO M Pa3HOUMEHHO
B3aUMOJICHCTBHE. .
3aUMOJIEUCTBUE JEKTPUYECKOE TI0JIE PUHIIUIT 3APSIKCHHBIX TEIT;
(6 4.) CyHEPIIO3ULIAN JJICKTPUICCKUX | @ (OpsCHEHHE IPUHIIUIIA JCHCTBHS IIEKTPOCKOIIA;
nosieid. Hocurenu snekTpuueckux ® OO0BsICHEHUE SIBJICHUMN DJIEKTPU3AINH MTPU COMTPUKOCHOBEHUU
3aps10B. DJIeMEHTApHBIN TEJI U UHAYKIUEHU C UCIIOJb30BAHUEM 3HAHUM O HOCUTEIISIX
anekTpudyeckui 3apsan. CrpoeHue SJICKTPUICCKUX 3apAN0B B BCLIECTBEC,
ATOMA. TTpOBOTHHKH a | ® PacrosHaBaHie H OOBSICHEHHUE SIBICHHUM DJIEKTpU3AIMN B
ITIOBCEIHEBHOM KU3HU,
JADJICKTPUKU. 3aKOH COXPAHEHUS
® Ha0JII0JICHHE C TMOMOUIBI0 COXPAHHBIX AaHAJIU3aTOPOB U
SNCKTPUHICCKOTO 3apAna. 00BSICHEHUE OMBITOB, UUTFOCTPUPYIOIIUX 3aKOH COXPaHECHHUS
BJIEKTPUYECKOTO 3aps/a;
® Ha0II0JIeHHE C TIOMOIIBID COXPAaHHBIX  AHAJIM3ATOPOB
OTIBITOB o MO/JICTTUPOBAHUIO CUJIOBBIX JIMHUAIN
3JIEKTPUYECKOTO MOJIS;
® LCCIICIOBAHUE  JCUCTBUS  DJEKTPUYECKOTO TOJIST  HA
ITPOBOJTHUKH U TUIJICKTPUKH.
DIIEKTPUYECKHI DnexkTpudyecKuid TOK. YcCoBusi | ® HAONIOJEHWE C TIOMOIIBI0 COXpPaHHBIX AHAIMU3aTOPOB
CYILIECTBOBAHUS  DJIEKTPUUYECKOI'O Pa3IndHbIX BHUIOB HeﬁCTBHH QJICKTPUYICCKOIO TOKa H
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TOK. (19 u.)

Toka. MCTOYHHMKH ITOCTOSIHHOTO
TOKa. JIEWCTBUA BICKTPUYECKOTO
TOKa (TEIJIOBOE, XHMMHYECKOE,
MAarHuTHOE). DJIEKTPUYECKUM TOK
B KUIKOCTSIX u rasax.

Onextpuyeckas nenb. Cuia TokKa.

DIIEKTPUYECKOE HaIlpsKECHUE.
ConportusiieHne IIPOBOJIHUKA.
Y nensHOE COIPOTHUBJICHUE

BemiecTBa. 3akoH OMa 11 ydyacTka

ETIH. IlocenoBarensHOE U
napasuiesibHOE COETUHEHUE
MIPOBOIHUKOB. Pabora wu

MOIITHOCTh AJICKTPUYECKOTO TOKa.
3akoH Jxoyna—Jlenna.
DIEeKTPONPOBOAKA U MOTPEOUTEIH
AIEKTPUYECKOM DHEPruu B OBITY.

KopoTkoe 3aMbIkaHueE.

oOHapyXeHHE OJTHX BHJIOB [JEHCTBUS B IIOBCEIHEBHOM
KU3HY;

cOOpKa M HCIBITAHUE 3JIEKTPUUECKOM LEMU IMOCTOSHHOTO
TOKA;

WU3MEPEHUE CUJIBI TOKA aMIIEPMETPOM;

U3MEPEHUE IIEKTPUUYECKOTO HAIIPSHKEHUS BOJIBTMETPOM;
IPOBEICHUE U OOBSICHEHUE OIBITOB, JAEMOHCTPUPYIOIIHUX
3aBUCHUMOCTB JJIEKTPUYECKOTO CONPOTHUBIICHUS NMPOBOJHUKA
OT €ro JUIMHBI, IUIOMAAM TOMNEPEYHOr0 CEUYCHHS W

MaTepHuaa;
UCCJIEIOBAHUE 3aBHUCHUMOCTH CHWJBl TOKa, IPOTEKAIOLIETO
4yepe3 Ppe3UcCTop, OT CONPOTUBIIEHUA peE3UCTOpa H

HaNpsHKEHUS Ha PE3UCTOpE;

OpoBepKa  MpaBWJIa  CIOXKEHUS  HaNpPKEHHH
NOCJIEI0BAaTEIbHOM COEUHEHUH JIBYX PE3UCTOPOB;
NpoBEpKa TNpaBWiIa s CUJIBI TOKAa MPH MapalieIbHOM
COETMHEHUH PE3UCTOPOB;

aHaJIU3 CUTYyallUd TOCIENOBAaTENbHOIO M MapajljIeIbHOTO
COCMHEHUS] TPOBOJHUKOB B JIOMAIIHUX DJICKTPHUECKUX
CeTsIX;

pelIeHre 3a/1a4y ¢ MCIONb30BaHueM 3akoHa OMa u Gopmyn

npu

pacuéra JIEKTPUYECKOTO COMPOTUBJIECHUS npu
IOCIIEOBATEIbHOM W MapajuleJIbHOM  COEIMHEHUU
IPOBOJTHUKOB;

omnpeesieHre paboThl AIEKTPUUECKOTO TOKA, MPOTEKAIOIIETO
yepes pe3ncTop;
ONPEAEIICHUE MOIITHOCTH
BBLJICJISIEMOM HA PE3UCTOPE;
VICCJIEIOBAHUE 3aBUCUMOCTH CHJIBI TOKA Y€pEe3 JAMIIOUKYy OT

QJICKTPUICCKOI'O TOKa,
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HaIpsKEHUS Ha HEW;

onpenenenne KIIJI narpesarens;

UCCJIeIOBAaHUE TIPeo0pa3oBaHusl JHEPrUU MpU TOIBEME
rpy3a 3JIEKTPOJABUTATEIEM;

00BACHEHHE YCTPOMCTBA U MPUHIIUINA JAEUCTBUS TOMAIIHUX
AJIEKTPOHATPEBATEIHHBIX TPHOOPOB;

0OBSICHEHHE TPUYMH KOPOTKOTO 3aMbIKAaHUSI U TPUHIIUIA
JNEUCTBHUS TJIABKUX MPEIOXPAHUTEIICH;

pelIeHne 3aJad C HCHOJIb30BaHMEM 3akoHa JIKoyis—
JleHa;

HaOJIIOJICHUE C TIOMOINBI0 COXPaHHBIX AHAIM3ATOPOB
BO3HUKHOBEHUS 3JICKTPUYECKOTO TOKA B )KUIKOCTH.

Marautsebie
sBieHus. (6 4.)

DJIEKTPOMaruiuTH
ast nHayKous (34)

[locTostHHEIE MAarHuTEIL.
B3aumoeiictBue OCTOSTHHBIX
MAarduToOB. MarautsHoe  110JI€E.

MarautHoe moje 3eMJIM U €ro
3HAaUCHUE )19 >KU3HU Ha 3eMIie.
OneiT Opcrena. MarautHoe mosne
AIEKTPUYECKOTO TOKA.
[IpumeHeHue 3JIEKTPOMAarHuToB B
TeXHUKE. JleWcTBME MarHUTHOIO
MoJisi Ha MPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATElh  MOCTOSIHHOTO
TOKA. HMcnons3oBaHue
DJIEKTPOABUTATENIEN B

TEXHUYECKUX YCTPOMCTBaX M Ha

WCCIICIOBAaHNE MAarHUTHOTO B3aWMOJCUCTBUS TOCTOSHHBIX
MarHUTOB,;

M3y4EeHUE MArHUTHOTO TOJI TIOCTOSTHHBIX MarHUTOB TIPH WX
00BbEIMHEHUH U Pa3/ICIICHUN;

IIPOBEJICHHUE OIBITOB IO BH3YaJIH3AI[UU IOJISI TTOCTOSHHBIX
MarHUTOB,;

U3yYCHHUE SBJICHUS HAMAarHUYMBAHHS BEILICCTRA;
UCCIIC/IOBAHUE  JICHCTBUS  DJIEKTPUYECKOTO
MarHUTHYIO CTPEJIKY;

IPOBEJCHUE OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCHMOCTH
CHJIBI B3aMMOJICHCTBHMS KATyIIKKM C TOKOM M MarHuTa OT
CWJIBI M HAITPABJICHUS TOKA B KaTYIITKE;

aHaJN3 CUTYyaIui IPAKTHYECKOTO IPUMCHCHUS
AJICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHX YCTPOMCTBAX,
IPOMBIIIJICHHOCTH, METUITUHE);

U3yYeHUE JCHCTBHS MAarHUTHOTO TIOJS Ha TPOBOJHUK C
TOKOM;

TOKa Ha
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TpaHCIOpTE.

W3YUYEHHUE JICUCTBUS IEKTPOJBUTATEIS;

n3Mepenue KII/] snekTpoaBuraTenbHON yCTaHOBKY;
pacro3HaBaHWE W  aHAJIU3  Pa3IMYHbIX PUMEHEHUI
ANEKTPOJIBUTaTENCH (TpaHCIIOPT, OBITOBBIE YCTPOMCTBA WU

Ip.).

PezepBHOe Bpemst (3 4.)

9 kaacc (Bropoii rox 00yuyenus)(102 4.)

TemaTuueckui OcHOBHOe coJiep:KaHue OcHOBHBIE BU/IBI IEATEJIbHOCTH
0J10K, TEMa o0yvaromuxcs
Pa3nen 8. Mexanuueckue siBjenus (40 4.)

MexaHnudeckoe MexaHudeckoe JIBIDKCHUE. | ® aHauu3 ©W  OOCYXKICHHE  pa3IMYHBIX  MPUMEPOB

JIBHOKCHHUE U Marepuansnas touka. Cucrema MCXaHUYCCKOI'0O IBUKCHUA,

CIIOCOOBI €70 OTCUéTa. OrHocutenshocts | ® 00CYyxaeHne TpaHuILL pUMCHIUMOCTH Moaem

«MaTepuabHas TOYKA,

ornucanus. (10 4.) MEXaHUYECKOTO JIBUKCHUS.

p . ® OIHUCAHWE MEXaHWYECKOTO  JBWKEHUS  Pa3IUYHBIMU
aBHOMEPHOE PSIMOJIMHENH
P PAMOIMHCEHHOC croco0amu (ypaBHEHHE, TaOuIIa, TpauK);
ABIKCHUC. HepaBHOMEPHOE | o apanus KM3HCHHBIX CUTYAaUWH, B KOTOPBIX MPOSIBISETCS
IIPSIMOJINHEWHOE HABUIKCHHUC. OTHOCUTEIFHOCTh MEXAaHUYECKOT'O JBUKECHUA,
CpenHsis 1 MTHOBEHHAss CKOpPOCTh | © HAONIOJEHHE C IIOMOILBIO COXPAaHHBIX AaHAJIN3aTOPOB
Telna TPU  HEPaBHO-  MEPHOM MEXaHUYECKOTO JBUKEHUS TeJla OTHOCUTEIHHO Pa3HBIX TEI
JBUKCHUH. YcKopeHue. OTCHCTa, 5 5
® CpaBHCHHE IMyTeH W TPACKTOPHUH JBMXKCHHS OJHOTO M TOTO
PaBHOyCKOpEHHOE «
B e TeJla OTHOCHTEIIEHO Pa3HBIX TEJT OTCYETA;

NpAMOJIMHEHHOC ABIDKCHUC. | o  apamm3 Texcra [amiiest 00 OTHOCHTEIBHOCTH ABHIKCHUSL
CBoboziHOE  mazieHue. OnbIThI BBINIOJIHEHUE 33/IaHUM 10 TEKCTY (CMBICIOBOE YTEHUE);
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[Nanunes. PaBHOMEpHOE IBUYKEHUE
no okpyxHoctu. Ilepuon wu
yacToTa oOpareHus. JluHelHas u
yIJIOBas CKOpPOCTH.
LleHTpOCTpEMUTEIIBHOE
YCKOpPEHHUE.

ompeJieleHue CpeIHe CKOPOCTH CKOJIBXKEHHUSI OpycKa Win
JIBWKEHUS IApUKa N0 HAKJIOHHOM TIOCKOCTH;

aHau3 ®W  OOCYyXJCHHE CIIOCOOOB  MPHUOIMKEHHOTO
ornpe/ereH!s MTHOBEHHOU CKOPOCTH;

ompe/ieleHue CKOPOCTH PAaBHOMEPHOIO JIBHXKEHHUS (IIapuKa
B KHUIKOCTH, MOJIEIH SJIEKTPUUECKOTO aBTOMOOUJIS U T. I1.);
ONPENECITICHNUE MMYTH, MPOUJICHHOTO 3a JTAHHBIM NPOMEKYTOK
BPEMEHH, U CKOPOCTHU TeJia Mo TpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBWKEHUS OT BPEMEHH;

oOcy>XJieHIEe BO3MOKHBIX MPUHITUIIOB IEUCTBUS MPUOOPOB,
U3MEPAIOIINX CKOPOCTh (CIIUIOMETPOB);

BBIUMCJIICHHE TYTH M CKOPOCTH TPU PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JIBUKEHUU TeEa;

olnpezesieHue MPONUJEHHOIO IMMyTH U YCKOPEHHUS JABHKEHUS
Tena 1o rpaduky 3aBHUCHUMOCTH CKOpOCTH
PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO NBWKEHHS Tella OT
BpPEMEHU;

Olpe/iefieHUe YCKOPEHMsI Tejla MpH PaBHOYCKOPEHHOM
JIBKEHUH TI0 HAKJIOHHOM TUIOCKOCTH;

U3MEpEHUE TNEepHoJa M YacTOThl OOpalieHusi Tela Io
OKPY>KHOCTH;

OnpeaereHue CKOPOCTH PABHOMEPHOI'O JBUKEHHUS Teja 10
OKPYXKHOCTH;

penieHre 3ajad  Ha  ONpelesieHHEe KUHEMaTUYECKUX
XapaKTEPUCTHK MEXaHUYECKOTO JBMKCHHUS Pa3IUIHBIX
BU/IOB,;

pacro3HaBaHWe U TMPUOIMKEHHOE OINMMCAHUE Pa3TUYHBIX
BUJIOB MEXAHMYECKOTO JIBIKCHUSI B MPHUPOJIE M TEXHUKE
(Ha mpuMepax CBOOOJHO TAJAOMIMX TEJN, JIBUKEHUS
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YKUBOTHBIX, HEOECHBIX TeJl, TPAHCIOPTHBIX CPEJICTB U JIP. ).

B3aumoneiictBue
Ten. (20 4.)

ITepBbiii 3akoH HproToHa. Bropoit
3akoH Hprotona. Tperuit 3akoH

Hprorona. [TpunIMI
CYNEpIO3ULIUA  CHIL Cuna
ynpyroctd. 3akoH [I'yka. Cuna

TPCHUA: CUJIa TPCHUS CKOJIbKCHUS,
Cujla TPCHHU:A ITOKOA, APYIUC BHUIAbLI

TpeHus. Cuna TSKECTH U 3aKOH
BCEMUPHOT'O TATOTEHUS.
YckopeHrne CBOOOAHOTO NaJCHUS.
JIBr>keHune IIJIAHET BOKpPYT
Comuna. IlepBas kocMuueckas
CKOpPOCTb. HesecomocTh u
[IEPETPY3KHU. PaBHOBecue

MaTepHaTbHOU TOYKH. AOCOIIOTHO
TBEpPIOE PaBHOBecue

TBEPJIOTO TeJla C 3AKPEIVIEHHON

TCJIO.

OChIO BpallleHUA. MOMEHT CHJIBI.
LlenTp TsIKECTH.

HAOJIOICHUE C TIOMOUIBI0 COXPAHHBIX AaHAJIM3aTOPOB H
00Cy>X/IeHHE OTBITOB C IBU’KEHUEM TeJla MPU YMEHbIIICHUU
BIIUSIHUSA JPYTUX TN, MPENATCTBYIOMUX ABUKEHUIO;
aHanu3 Tekcra [amuies ¢  ONMMCaHUEM MBICIEHHOIO
AKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH  WHEPIIHH;
BBITTOJIHEHUE 33JJaHHI TIO0 TEKCTY (CMBICIIOBOE YTEHHE);
o0Cy>XJIeHEe BO3MOXHOCTHU BBITIOJTHEHUS 3aKOHA WHEPIIUU
B Pa3JIMYHBIX CUCTEMAX OTCYETA;

HAOO/ICHNE C TOMOIIBI0 COXPAaHHBIX AaHAU3aTOPOB U
o0CYXXJIeHe MEXaHHYECKHUX SIBICHUN, MPOUCXOIANINX B
cucteme otcuéta «Temexka» mpu €€ pPaBHOMEPHOM U
YCKOPEHHOM JIBUKEHUHM OTHOCUTEJIBHO KaOMHETa (PU3MKY;
JEHCTBUSL C BEKTOPAMM CHJI: BBIIIOJIHEHUE 3aJaHUl IO
CJIOKEHMIO U BBIYMTAHUIO BEKTOPOB;

HAOJIIOICHHUE C TMOMOIIBIO COXPAHHBIX aHAIM3AaTOPOB /WK
IPOBEJCHUE OIbITOB, JAEMOHCTPUPYIOIIUX 3aBUCHUMOCTh
YCKOpEHUs Teja OT MPUIOKEHHOW K HEMY CHJIBI U MaccChl
Tena;

aHanmu3 u OOBSCHEHWE SBJICHUH C HCIIOJIB30BAHUEM
BTOPOro 3aKkoHa HproTOHA;

pelieHrne 3aJad  C HCIOJB30BAHMEM BTOPOTO 3aKOHA
HproToHa ¥ TpaBMIIa CIOXKEHUS CHIT;

OIIPEAEIICHUE KECTKOCTHU NPYKUHBI,

aHaJIM3 CHUTYyalli, B KOTOPBIX HAOIIOJAIOTCS yNpyrue
nedopManmm, 1 uX 00BSICHEHHE C UCIIOJI30BAaHUEM 3aKOHA
I'yk;

pellIeHre 3a1a4 ¢ UCMoIb30BaHNeM 3aKkoHa ['yka;
MCCJIEJOBAHNE 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIbXKEHHS OT
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CWJIBI HOpMaJIbHOTO AaBiieHus OOCyXkaeHue pe3yibTaToB
UCCIIEJOBAHMUS;

omnpezaeneHue Ko3(pPpUIreHTa TpeHUs CKOJIbKEHUS;
U3MEPEHHE CUJIbI TPEHUS TIOKOS;

pelIeHre 3ajad C MCMOJb30BaHUEM (DOPMYINbI JJIsl CHIIBI
TPEHUS CKOJIBKEHUS;

aHaJIU3 JBW)XEHHUS TEN TOJbKO MOJ JEWCTBHUEM CHJIBI
TSYKECTU — CBOOOJIHOTO NaJCHUS;

OOBSICHEHHE HE3aBUCHUMOCTH YCKOPEHHsS CBOOOAHOIO
naJieHusl OT MacChl Tela;

OLICHKA BEJIMYHMHBI CUJIbI TSATOTEHUS, IEUCTBYIOIIEH MEXIY
JBYMSI TEIaMH (JJ1s1 pa3HbIX Macc);

aHaJIU3 JIBIDKEHUST HEOECHBIX TeJ MOJ JACUCTBUEM CHUJIbI
TATOTeHUs:  (C  HMCHOJb30BAaHUEM  JONOJHUTEIBHBIX
UCTOYHUKOB UH(POPMALIIH)

peuieHre 3a1ad C MCIOJIb30BAHMEM 3aKOHAa BCEMHUPHOIO
TATOTEHUS U POPMYJIbI JUIs pacuéTa CHIIbI TSKECTH;

aHaJIM3  OPUTMHAIBHOTO  TEKCTAa,  OINHCHIBAIOIIETO
IPOSIBJIICHHSI 3aKOHA BCEMHUPHOI'O TATOTEHHS; BBIITOJIHEHHE
3a/IaHHUi 110 TEKCTY (CMBICJIOBOE YTEHUE);

HAOJIIOJIEHUE C IOMOIIBI0 COXPAaHHBIX AHAIU3AaTOPOB U
0o0Cy)X/IeHHE OIBITOB [0 HW3MEHEHUI0 Beca Tela IpH
YCKOPEHHOM JIBUKEHUU;

aHaJIM3  yCJIOBUM  BO3HUKHOBEHHS HEBECOMOCTH M
neperpysKu;

penieHre 3a7a4 Ha ONpEJEJCHUE Beca Tella B Pa3IudHbIX
YCIIOBHSIX;

aHaJIu3 CWJI, ACHCTBYIOUIMX Ha TEJNO, MOKOsAIEecs Ha
orope;
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OIIPCACIICHUC LICHTPA TAXKCCTH PA3JIIMYHBIX TCII.

3aKOHBI
coxpanenus. (104.)

Nmrynbec Tena. N3meHenue

uMmIyibca. UMmynbsc cuiibl. 3akoH

COXpaHEHHUS UMITYJIbCA.
PeakTtuBHOE JIBUOKCHHE.
Mexanuueckas pabota u
MOIIHOCTh. PaboTa cui TshKecTH,
YIPYTOCTH, TPEHUSL. CBs3b
SHEPIUu u paboOThI.
[loTeHumanpHast dHEPrus Tea,
MOJHSATOIO HaJ TOBEPXHOCTHIO

3emui. lloTeHumaneHass sHEprus
CKaToM mpykuHbl. KuHeTmueckas

DHEPIUsl. Teopema 0
KMHETUYECKOW DSHEpPruu. 3aKoH
COXpaHEHUs MEXaHUYECKON
DHEPIHUU.

HAOJIOICHHE C TOMONIBI0 COXPaHHBIX AHAIMU3ATOPOB HU
0o0CyX/IeHHE OMNbITOB, JEMOHCTPUPYIONIMX Tepenady
UMITYJIbCa TPU B3aUMOJICUCTBUU TEJ, 3aKOH COXPAHEHHS
UMIyJdbca TpH abCOMIOTHO YOPYTOM H  HEYIPYyroM
B3aUMOJICHCTBHUU TEJI;

aHanM3  CUTyauud B OKpPYXalolled  JKU3HH  C
VICIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA;
pacro3HaBaHUE SIBJICHUS PEAKTUBHOIO JIBUOKECHUS B
npupojie u Texuuke (MC — ouosnorus);

IIPUMEHEHHUE 3aKOHA COXPAHEHUS UMITYJIbCa JUIA pacyéra
pe3yibTaTOB  B3aUMOJIEHCTBUS Tel (Ha  IpUMepax
HEYIIPYroro B3aUMOJCHCTBUs, YHNPYroro LEHTPAIBHOIO
B3aUMOJCUCTBUS ABYX OJMHAKOBBIX TEJI, OHO U3 KOTOPBIX
HETOJBHKHO);

pelIeHne 3a7a4 C HUCIOJIb30BAaHUEM 3aKOHA COXPAHEHUSA
UMITYJIbCA;

onpeaeneHne padoThl CUIIbI YIIPYTOCTH IPU MOABEME Ipy3a
C UCIOJIb30BAaHUEM HEMOJBH>KHOTO U MOABUKHOTO OJIOKOB;
U3MEPEHUE MOITHOCTH;
U3MepeHue MMOTEHIHAIBHOU
ne(opMUPOBAHHOU MPYKUHBI;
U3MEPEHUE KUHETUYECKOM DJHEPTHM Telna N0 JJIMHE
TOPMO3HOTO ITyTH;

JKCIEPUMEHTAIIBHOE CpaBHEHHE M3MEHEHUS
MOTCHIIMAJIBHOM W KUHETHYECKOW DSHEPrud Tejia IpHU
JBUKEHUU IO HAKJIOHHOM IIJIOCKOCTH;
SOKCIIEPUMEHTAJIbHAS ~ NPOBEpPKAa  3aKOHA

DHEPTUHU yIpyro

COXpaHEHUS
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MEXaHUUYECKOM YHEPTUH MPU CBOOOTHOM TaJICHUH;
MPUMEHEHHUE 3aKOHA COXPAHEHUSI MEXAHUYECKOW SHEpruu
JUIA pacyéra IOTCHUMAIbHOM W KUHETUYECKOM SHEPTUU
Tena;

pellleHue 3a7ad C MCIIOJb30BAHMEM 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPTHUHU.

Pa3nen 9. Mexannuyeckue koJie0anus v BOJHbI (15 u.)

MexaHndeckue
kosiebanus. (7 4.)

KomnebarensHOE JIBHOKEHHE.
OcHOBHBIE XapaKTEpUCTUKU
KOJieOaHU: Tepuoj, 4YacroTa,
aMIuIMTyna. MaremaTuueckuii U
PY>KUHHBIH MasITHUKH.
[IpeBpaiiene  SHEPrud  IpHU
KoJie0aTeIbHOM JIBUKECHUH.
3aTyxatonue KOJIeOaHus.
BbIHyX1€HHbIE KOJIeOaHHUSI.
Pe3onanc.

HAOJIOIGCHHE C TIOMOIIbI0 COXPAHHBIX aHAJIU3aTOPOB
KOJIeOaHU MoJ JEHCTBUEM CHJI TSKECTU W YIPYTOCTH U
oOHapyXeHHE TMOJOOHBIX KOJEOAHH B OKPYKaIOIIEM
MHPE;

aHaJIu3 KoJeOaHMil rpy3a HA HUTH U Ha MIPYKUHE;
ONpeJeeHNEe YacTOThl KOJIEOAHWH MAaTeMAaTHYEeCKOro H
IPYKMHHOTO MasATHUKOB;

HaAOJIIOJIEHUE C TOMOIIBI0 COXPAaHHBIX AHAIU3aTOPOB U
0OBSICHEHHE SIBJICHUSI PE30HAHCA;
VCCIICJOBAHUE  3aBUCHMOCTH  Ilepuoza
IIOABEILIEHHOIO K HUTH I'Py3a OT JJIMHBI HUTH;
IpOBEpKa HE3aBHUCUMOCTH Tepuojaa KojebaHui rpysa,
IIOABEILLIEHHOIO K JIEHTE, OT MAaCChI IPy3a;

HAOJIOICHHE C TOMOUIBI0 COXPAHHBIX AHAJIU3ATOPOB H
00CYX/ICHHE OIBITOB, JIEMOHCTPUPYIOLIUX 3aBUCUMOCTb
nepuojia KoJieOaHUM MPYKUHHOTO MAasATHHUKA OT MAacCChl
rpy3a U )KECTKOCTH IIPYKUHBIL;
IIPUMEHEHUE MaTeMaTU4EeCKOro u
MasTHUKOB;

B KayeCcTBe MOJeJIed [JIsi OmucaHus KojebaHuii B
OKPY’KalOILEM MUPE;

KOJIcOaHMid

IPYKUHHOTO
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pelIeHre 3a7a4, CBA3aHHBIX C BBIYMCICHUEM WM OIICHKOU
4acTOTHI (Iepruojia) KojaeOaHu.

Mexanuueckue
BOJIHBIL. 3BYK. (8 4.)

CBoiicTBa MEXaHMYECKUX BOJIH.

JliimHa  BOJIHBI  MexaHW4YecKue
BOJIHBI B TBEPIOM Tene,
CEICMUYECKHE  BOJHBL.  3BYK.

['pOMKOCTB 3ByKa M BBICOTA TOHA.
Otpaxenue 3Byka. WH(ppa3zByk u
YIIBTPa3BYK.

oOHapyXeHHe U  aHaJIu3 ABJICHUH B
OKpY>KaIoIlleM MUDE;

HaOJIOJIEHUE C TIOMOUIbI0 COXPAHHBIX AaHAJIU3aTOPOB
pacnpocTpaHeHusl MPOAOJbHBIX W MOINEPEYHBIX BOJH (HA
MOJIeIM) U OOHapy>KEHHWE aHAJIOTMYHBIX BHUIOB BOJH B
npupo/ie (3ByK, BOJSHbBIC BOJIHEI);

BBIYKCIICHUE JIJTUHBI BOJIHBI U CKOPOCTH PaCIpOCTPAHECHHUS
3BYKOBBIX BOJIH;
AKCIIEPUMEHTAJILHOE  OIPEACIICHUE
CJIBIIIMMBIX 3BYKOBBIX KOJI€OaHUH;
HaOJIOJIEHUE C TOMOUIbI0 COXPaHHBIX AaHAJIU3aTOPOB
3aBHCHMOCTH BBICOTBI 3BYKa OT YacTOTHI (B TOM 4YHCIE C
UCII0JIb30BAaHUEM MY3bIKaJIbHBIX UHCTPYMEHTOB)
HaGuntonieHne ¢ MOMOIIBIO COXpPaHHBIX aHAJIU3aTOPOB U
O0OBSICHEHHE SIBJICHUSI aKyCTHUECKOI'O PE30HAHCA;

aHaIu3 OpPUTHMHAIBHOTO TEKCTa, HOCBSILUEHHOTO
UCIIOJIb30BAaHUIO 3ByKa (WJIM YJIbTpa3ByKa) B TEXHUKE
(9X0JI0KALMSL, YIBTPA3BYK B MEAUILIMHE U JIP ); BBIMIOJHEHUE
3a/IaHU 10 TEKCTY (CMBICJIOBOE YTEHHE).

BOJIHOBBIX

I'paHuIq q9aCTOThbI

Paznen 10. DiieKTpOMAarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI (10 4.)
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DIeKTpOMarHuTH
oe ToJie U
AJICKTPOMAarHUTH
bI€ BOJIHBL. (6 4.)

DJIEKTPOMArHUTHOE ToJIE.
DJIEKTPOMAarHUTHBIE BOJIHEIL.
CBoiicTBa AJIEKTPOMArHUTHBIX
BoiH. Illkanma 37I€KTPOMAarHUTHBIX
BOJIH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX ~ BOJIH  JUIsS
COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupojaa

ceeTa. CkopocTh cBeTa. BoHOBBIE
CBOICTBA CBETA.

TIOCTPOCHHUE paccykJIeHUH, 000CHOBBIBAIOIITIX
B3aMMOCBSI3b JICKTPHUECKOTO ¥ MATHUTHOTO TOJICH;
AKCIIEPUMEHTATILHOE U3yYCHUE CBOWCTB
AJIEKTPOMArHUTHBIX BOJH (B TOM YHCJIE€ C IOMOIIBIO
MOOMIBLHOTO TenedoHa);

aHaJIW3  PEHTICHOBCKUX  CHUMKOB  YEJIOBEYECKOIO
OpraHH3Ma;

aHaJIN3 TEKCTOB, OMKCBIBAOIINX IPOSBICHHUS
ANEKTPOMATHUTHOTO M3JIyY€HHs] B MPUPOAE: IKHUBBIC

OpraHu3MBbl, Ten (CMBICIOBOE
YTEHUE);

pacriozHaBaHHE€ M AHAJIU3  Pa3IUYHBIX
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE;
pelIeHre 3a7a4 ¢ UCIOJIb30BaHUEM (POPMYJT AJIsi CKOPOCTH

QJICKTPOMAIrHUTHLBIX BOJIH, JJIMHBI BOJIHBI 1 9YaCTOTHI CBCTA.

M3JIy4eHUs HeOeCHBIX

IIPUMEHEHUN

DJIEKTPOMarHuTH OnbIThI dapaes. SIBnenue OneIThl 1O HCCJIEAOBAHMUIO SIBJICHUS AJICKTPOMArHUTHOU
as WHIYKIISL. BHeKTPOMaFHHTHOﬁ WHIYKIUH. HWHAYKIHH: HUCCIICA0BAHUC W3MEHEHUN 3HAUYCHUA u
(4u.) TTpasuio Jlenma HanpaBJEeHUS UHIYKIIMOHHOTO TOKA.

DJIEKTPOTeHepaTop. Cnoco0b1

MOJTyYECHUS ANEKTPUIECKOU

SHEPrUM. JEKTPOCTAHIIMM  Ha

BO300OHOBJISIEMBIX HCTOYHMKAX

DHEPIUH.

Paznen 11. CeroBble siBjenus (15 4.)

3aKOHBI HUcTounuku CBeETA. JlyueBast | ® HaOmIOACHHWE C TIOMONILIO COXPAHHBIX AHAIU3aTOPOB
pacrpoCTpaAHECHUS Mozenb cBera IIpsmonuHenHoe OMBITOB, JIEMOHCTPUPYIOUIUX SIBJICHHUE TPSIMOJIUHEHHOTO
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cBera. (6 4.)

pacmpocTpaHeHue
3aTMEeHUA
OTtpaxeHue

CBeETa.
Comana wu  JlyHbL
CBETA. IImockoe
3epKajo. 3aKOH OTPaKCHUS CBETA.
[Ipenomnenue 3akoH

IlomHOE

CBCTA.
MNpCJIIOMJICHHA  CBCTA.
CBCTa.

BHYTPEHHEE OTpaXKEHUE

Hcnonp3oBaHue BHYTPCHHCTO
OTPAKCHHUA B OIITHYCCKUX

CBCTOBOAX.

pacnpocTpaHeHUs cBeTa  (BO3HMKHOBEHHE TEHU W
NOJYyTE€HU), M UX HHTEpHpETanuss C HUCHOJb30BaHUEM
IIOHATHUS CBETOBOTO JIy4a;

OOBSICHEHHME M MOJAEIUPOBAHUE COJHEYHOTO M JIYHHOI'O
3aTMEHUM;

UCCJIEIOBAHUE 3aBHCHUMOCTH YIUVIa OTPA)XEHUS CBETOBOIO
Jy4a OT yria MaJcHHUs;

U3Y4YEHUE CBOWCTB H300paXeHHUs] B IUIOCKOM 3€pKaje C
UCIIOJIb30BAaHUEM CXEMATUYECKUX PHCYHKOB B TOM YHCIIE
penbeHBIX;

HAOJIOICHHE C TOMOUIBI0 COXPAHHBIX AHAJIU3ATOPOB H
OOBACHEHHE OIBITOB MO TMOJYYEHUIO HU300paKEHUN B
BOTHYTOM H BBIITYKJIOM 3€pKaJIax;

HaOJIIOJIEHUE C TOMOIIBI0 COXPAaHHBIX AHAJIU3AaTOPOB U
OOBSICHEHHE OMBITOB IO MPEJOMJICHUIO CBETa Ha IPAHULIE
pa3IMYHBIX Cpel, B TOM YHCJIE OIBITOB C IOJHBIM
BHYTPEHHHUM OTPaKECHUEM;

UCCJIEIOBAHNE 3aBUCUMOCTH YIUIa IPEJIOMIICHHS OT yIJia
NaJIeHUs] CBETOBOTO JIy4a Ha FPaHULE «BO31YX—CTEKIION;
pacno3HaBaHME SIBJICHUI OTPaXEHUS U MPETOMIICHUS CBETa
B TIOBCEJIHEBHOM JKU3HU;

aHau3 U OOBSCHEHUE SBJICHUS ONITUYECKOTO MUPAXKa;
pelIeHne 3a/1ad ¢ UCIOJIb30BAHUEM 3aKOHOB OTPAKEHUS U
IIPEJIOMJIEHUS CBETA.
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JInH3BI 151
ONTHYECKHE
puOopHI. (6 4.)

JluH3za, Xo; JIyyem B JIMH3€
Onrtuueckas cHCTEeMa.
OnTuueckue IPUOOPHI:
doToammapaTr, = MHUKPOCKOI |

TeJiecKom. [J1a3 Kak onThudeckas

MOJIyYeHHE H300paKeHUM C MOMOINIbI0 coOuparolei u
pacceuBaronie JMH3 (MPUMEHEHUE MPaBUI TMOCTPOCHUS
M300paKEHUI C TOMOIIIBIO JIMH3 Ha TOTOBBIX YepTEXkKax);
onpejeneHrue GOKyCHOTO PACCTOSTHUSL U ONITUYECKOU CHUJIbI
coOuparoien JMH3bI;

aHaJIM3 YCTpPOMCTBA W NPHUHIMMNA JEHCTBUS HEKOTOPBIX

CHCTEMA. BimsopykocTh u ONTHYECKUX TMpHOOpOB: (oToammapaTa, MHKPOCKOIA,
AAITbHO30PKOCTE. teneckona (MC — OGuosiorus, acTpOHOMUSA);
aHalIu3 SABJICHUA OJU30PYKOCTH M J1aJbHO30PKOCTH,
npuHIMna aercTBus oukoB (MC — Ouosorus).
Paznoxxenue Paznoxenue Oenoro cBera B HAOJIOICHHE C TIOMOIIbI0 COXPAHHBIX aHAJIU3aTOPOB
Oejoro cBeTa B CIIEKTD. OnBITHI HreroTona. pasJioKeHus OEJIoro CBeTa B CIeKT;
criekTp (3 4.) CJl0%eHHe CHEKTPATbHBIX 1[BETOB. HaOJIIOJIEHUE C TOMOIIBIO COXPAaHHBIX AHAIU3AaTOPOB U
JTHCIIepCHs CBeTa. OOBSICHEHHE OMBITOB IO MOJYYEHHUIO O€loro cBeTa mpu
CJIO’KEHUH CBETA Pa3HBIX LIBETOB;
IPOBEJCHUE U OOBSICHEHUE OIBITOB MO BOCHPUSITUIO LIBETA
IPEeIMETOB MPU UX HAOIOEHNUN Yepe3 LIBETOBbIE (PHIIbTPbI
(LIBETHBIC OYKH).
Paznen 12. KBanToBbie siBjieHus (17 4.)
Hcnyckanue u | OnpIThI. Peszepdopaa u | ® o0cyxaeHue 1enu onbiToB Pesepdopaa no mccieaoBaHuio
MOTJIONICHUE CBETA | INIAHETapHas MOJEJIb aToMa. 4ATOMOB, BBIABHIKCHHEC TMIIOTC3 O BO3MOJKHBIX PE3YyJIbTaTax

aTomMoM. (4 4.)

Mogens atoma bopa. Mcnyckanue
U TIOTJIOUIEHUE CBETAa aTOMOM.
KBanTe! JInHEHUaTbie CIEKTPHI.

ONBITOB B 3aBUCHUMOCTH OT MPEAIOIAracéMoro CTPOECHUs
aToMOB, (OpPMYyJIHpPOBAHUE BBIBOJAOB M3 PE3YJIHTATOB
onbITOB OOCYKeHNE TPOTUBOPEUH TJTaHETAPHON MOJEH
aToMa ¥ OCHOBAHUMW IS TUIIOTE3bl bopa 0 cTanroOHapHBIX
opOuTax 3JIEKTPOHOB;

HAOJMIOJIEHNE C TIOMOUIIbI0 COXPaHHBIX AaHAJIMU3aTOPOB
CIUIOIIHBIX W JIMHEMYaThIX  CHEKTPOB  M3JIYyYEHHMs
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Pa3JINYHBbIX BCUICCTB,
00BICHCHHUE JIMHEHYATHIX CIICKTPOB U3JTy4YCHUSI.

Ctpoenue
aTOMHOTO  sifipa.

(61.)

PannoaktuBHOCTh Asb(a-, OeTa- u

ramma- u3inydeHus.  CTpoeHue

sapa.
MOJIENIb aTOMHOTO siipa. M30TOIIBL.

aTOMHOI'0 Hyxionnas

PagnoakTuBHBIE ~ TpEBpaLICHUS.
Ilepuon nmonypacnana. JlencrBus
PaJIMOAKTUBHBIX M3JIyYCHHM Ha
YKUBBIE OPTAHU3MBI.

00CyX/IeHHE BO3MOXHBIX THUIIOTE€3 O MOJENSAX CTPOCHHUS
anpa. OnpeneneHne cocTaBa siiep N0 3aJJaHHbIM MaCcCOBBIM
Y 3apAJIOBBIM YUCJIAM U O MOJIOKEHUIO B MEPHOIAYECKOM
cucreme 31eMeHToB (MC — xumus);

aHaJIM3 W3MEHEHHsI COCTaBa spa W €ro IOJOKECHUS B
NEPUOJUYECKON CcUCTEME TMpHU ajb(a-pajruoaKTUBHOCTH
(MC —xumus);

UCCJIEIOBAHUE TPEKOB  alb(a-yacTul 1o
(doTorpagusaM Ui MOJENIIM;

oOHapyXeHHE€ U W3MEpPEHUE pagualMoHHOro (oHa ¢
IIOMOIIBIO TO3UMETPA, OLICHKA €r0 UHTEHCUBHOCTH;

aHaiau3 OMOJIOTUYECKUX W3MEHEHHH, MPOUCXOISIINX IO
JNEUCTBUEM  PaJMOAaKTUBHBIX  m3nydyennt (MC —
ounomnorus);

UCIIOJIb30BaHUE PAMOAKTUBHBIX HM3JIyYECHUNH B MEJIULIMHE
(MC — 6uomnorus).

IOTOBbBIM

Snepnsbie
peakiuu. (7 4.)

Snepublie 3aKOHBI

COXPaHEHUs

pEaKLUN.

3apsA10BOTO 151
MacCOBOT0 YMCEJI. DHEpPrusl CBS3U
aToOMHBIX siep. CBA3bp Maccel U

sHepruu. Peaknuu cuHTE3a U
JEJIEHUS aaep. HNcTtounnku
sHeprum  ConmHma W 3BE3.

SnepHas sHepreTuka.

pelieHrue 3aad C KMCMHOJIb30BAHUEM 3aKOHOB COXPAaHEHUS
MacCOBBIX W  3apsIOBBIX 4YHCENl Ha  ONpeAciiCHUE
pPe3yJbTATOB SIEPHBIX PEaKIIMi; aHAJIU3 BO3MOKHOCTH WJIU
HEBO3MOKHOCTH SIIEPHOMN peaKInu;

OIIEHKA DHEPTUM CBS3U SJEP C UCMOJIb30BaHUEM (HOPMYJIIbI
OUHIITEHHA;

00CYX/ICHHE TEpPCIEeKTHB WCIOJb30BaHUS YIPABIIEMOTO
TEPMOSJIEPHOTO CUHTE3a;

00CYX/ICHHE TPEUMYIIECTB M JKOJOTHYECKUX TPOOIIeM,
CBSI3aHHBIX C sifiepHOil 3HepreTukon (MC — skosorus).
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IHoBTOpPHTEIHLHO-00001AOIIUI MOAYJIb (5 4.)

Cucremaruzanus
51 000011IeHNE
PEAMETHOTO
COJICp)KaHMS U
OITBITA
JIEITEJILHOCTH,
pUOOPETEHHOTO
pu U3YICHUU
BCETrO Kypca

busuku

O0600111eHNE COAEPKAHUS KAXKIOTO
U3 OCHOBHBIX pa3leioB Kypca
bu3uKu: MEXaHUYECKHUE,
TEIUIOBBIE,  JJIEKTPOMAarHUTHBIE,
KBAaHTOBbIC sABIcHUA. HayuHbli

MECTO ITIO3HAaHUuA )51 €ro

peanm3anus B bu3nYeCcKux
uccnenoBanusix. Cs3b (U3MKU U
COBPEMEHHBIX  TEXHOJOTUH B
obyactu mepenadyd HHpopMaIuy,

OHCPI'CTUKC, TPAHCIIOPTC.

BBIIIOJTHEHNE y4eOHBIX 3a1aHUH, TpeOYIOINX
JEMOHCTPALlUM  KOMIIETEHTHOCTEH,  XapaKTepU3YIOLINX
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb: PUMEHEHUS
NOJyYEHHBIX 3HAHUW JUII  HAY4YHOTO  OOBACHEHUS

¢usznyeckux SBJIEHUH B OKpYXKawolled MNpupone U
IIOBCE/IHEBHOM JKM3HU, a TAK)KE BBIABICHUS (PU3NUECKUX
OCHOB psiIa COBPEMEHHBIX TEXHOJOTWH; IPUMEHEHHUS
OCBOCHHBIX AKCIIEPUMEHTAIIbHBIX YMEHUI IS
UCCJIENOBAHUS (DU3NYECKUX SIBJICHUI, B TOM YHUCIE IS
IPOBEPKH T'MIIOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEN;
peumieHue  pacy€THBIX  3aJad4, B TOM  YHCIE
IPEINOJIAraloIIUX HUCIOJIb30BAHUE (PU3NYECKON MOJEIU U
OCHOBAaHHBIX Ha COJIEPAHUU PA3JIMYHBIX Pa3/iesioB Kypca
busuKy;

BBINIOJIHEHHE W 3alIUTa TPYNIOBBIX WU WHIAUBUIYAJIBHBIX
IPOEKTOB, CBSI3aHHBIX C COACPKAHUEM Kypca (PU3UKH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsn4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 o - 1
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I ITO3HAHUSA 1 bubmorexa HOK
' e A https://m.edsoo.ru/7f416194
Hroro no pazneny 4
Pa3nes 2.1lepBoHauyanbHble CBeeHHs O CTPOCHUH BellecTBa
bu6nmoreka [JOK
2.1 2 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTOARAA Betectsa https://m.edsoo.ru/7f416194
Hror no pasgeny 6
Paznen 3./IBu:xeHre U B3auMo/ielicTBHE TeJl
3.1 MexaHH4eCcKOe IBMKEHNE 4 bubnnorexa [IOK
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bubmuorexa [JOK

3.2 Huepuits, Macea, ILIOTHOCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cua. Bt i 13 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nes 4./laBnenne TBEPABIX TeJI, AKUAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alapretiite JuakoCTH 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBcHie > https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 8 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazueny 20
Pa3nes S.PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
>1 Pabora # MompocTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexarireckast SHepris 3 https://m.edso00.ru/7f416194
Hroro no pazneny 13
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC (ITEPBBIV 'Ol OBYYEHUSI)

KoJsn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TenoBuiesiBJIeHUS
. bubnuorexa [JOK
11 (CTpociHe H CBOHCTB BeluiecTBa 4 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 24 1 1 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 6 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 ITocTOSHHBIN NEKTPUYECKUI TOK 19 1 4 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 3
IEKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 34
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 6
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9 KJIACC (BTOPOI1 TOJ1 OBYUYEHUSI)

KounyecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.MexannuecKuesiBJeHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE Te) https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 1
CXAHHMCCKNE KONCOaNIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 2
CRAMITCCKHE BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4.CBeToBbBI€ IBJICHUSA
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bubmuoreka [JOK

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 8 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 1 1 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pazgea S.KBaHTOBBICSIBIICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMOM 4 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu ! 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOPUTEIBHO-0000 A0 IIMIEMOLYTb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bee Konrpoapueie  Ipakrueckue u3ydeHusi o0pa3oBaTesIbHbIE
ro padoThI padoTshI pecypes!

BBOHBIN HHCTPYKTaX 110 TEXHUKE

0€30MacCHOCTH. 1

®u3nka — Hayka o npupoje. SIBienus

IIPUPOJIbI

Ou3nyeckue BEINYMHBI U KX U3MEPEHHE 1

Jlaboparopras pabota «OnpeneacHre EeHbI

JIeJIEHUS] U3MEPUTENILHOTO LIMJIMHAPA U 1 1

U3MEpEHUE C ero MoMoluIbio oobema

KUAKOCTH»

EcTecTBeHHO - Hay4HBIIl METO/ TO3HAHUS 1 bubmorexa HOK
https://m.edsoo.ru/ff09f72a
bu6mmorexa [IOK

Crpoetiite Beitiectsa. Moseiy. L https://m.edsoo.ru/ff09fe0a

JlaGopatopHnas pabora «3mepenue 1

pa3MepoB MasbIX TEI»

JBrxenue monekyi. Auddysus B razax, 1 bubnmnoreka [JOK

JKUJIKOCTSIX ¥ TBEPIBIX TEJax. https://m.edsoo.ru/ff0a013e

B3aumozeictsue MoseKyi1 1

Tpu cocTosinus BeniecTa. Paznuuns B

MOJIEKYJISIPHOM CTPOE€HUHU TBEPJBIX TEIL, 1

JKMJKOCTEH U Ta30B
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10 O6o6menue no pa3neny «llepBoHadanbHbIe bubnmoreka [JOK
CBEJICHUS O CTPOCHUH BEILIECTBAY https://m.edsoo.ru/ff0a0378
11 Mexanunueckoe aBrKeHuEe. PaBHOMepHOE U bubnnoreka [HOK
HEPAaBHOMEPHOE JIBUKEHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
12 Cropocte. Enuuipt ckopoctu https://m.edsogru/ff0a079c
13 Pacyer myTu v BpeMeHH JIBHKCHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
14 Hnepus https://m.edsogru/fanOclo
15 BzaumopeiictBue Ten
16 Macca rena. EquHuiiel Maccel
17. ILnoTHOCTH BelieCTBa
18, Pemenue 3amay Ha pacyeT MJIOTHOCTH
BEIIECTBA
19 Jlaboparopnast pabora Ne4 «3mepenue bubnuoreka [JOK
o0beMa Tejla HeMpaBUIbHON (POPMBI https://m.edsoo.ru/ff0a0fee
20 Ha60paT0pHas.1' paborta «Ornpenenenue
IUIOTHOCTH TBEPJIOTO TEJIa
21 Pacuer macchl 1 00beMa Tena 1o ero bubmuorexa [JOK
IUIOTHOCTH https://m.edsoo.ru/ff0al23c
Pemenne 3amau «MexaHndecKkoe
22 JBIDKEeHUEY, «Maccay, «I1lI1oTHOCTh
BEILIECTBAY
KonTponbnas padora Ne 1 «Mexanuueckoe
23 IBHKEHHEY, «Maccay, «I1moTHOCTh 1

BEIIECTBAY
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Cuina. SBnenue tarorenus. Cuiia TSKECTH

24 Cuna TsKeCTH Ha IPYTUX IUIaHeTax.
25 Cuna ynpyroctu. 3akoH ['yka
26 CBs13b MEX]ly CHJION TSKECTH U Maccou bubnmoreka [JOK
tena. Bec tena. HeBecomocTs. https://m.edsoo.ru/ff0al1778
97 CnoxxeHue IByX CHJI, HAallpaBJIECHHBIX 10 bubnmoreka [JOK
OJHOU mpsiMOM. PaBHOAEMCTBYIOIIAS CUIT https://m.edsoo.ru/ff0a1502
Jlaboparopnas pabota Ne6 «CroxeHue
28 JIBYX CHJI, HAITPABJICHHBIX IO OHOM bubnnorexa [IOK
N https://m.edsoo.ru/ff0al8cc
MIPSIMOI»
. bubmuorexa [JOK
29 Chuta TpeHUA 1t €€ BHIEI https://m.edsogru/ff0a1778
Jlaboparopnas pabota «M3yueHue
30 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnmnoreka [JOK
IJTONIAX CONPUKOCHOBEHUS TEI U https://m.edsoo.ru/ff0ala70
MIPYKAMAFOTIEH CHITBI»
31 3auet no Teme «B3aumopeiicTBue Temn» 1
39 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
bubnmnorexa [JOK
33 flapnertne rasa. https://m.edsogru/ff0a2376
34 [lepenaya naBiaeHust TBEPABIMU TellaMH, bubmuoreka [IOK
JKUJIKOCTSIMH ¥ razamMu. 3akoH [lackams https://m.edsoo.ru/ff0a25b0
JlaBiieHune B KUIKOCTH U raze. Pemenue bubnmuorexa [JOK
36 3a7a4 1o Teme «/laBiaeHue B )KUAKOCTH U https://m.edsoo.ru/ff0a2826
rasze. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2718
37 CooOrmarommuecs cocyabl bubmmorexa [JOK

https://m.edsoo.ru/ff0a2970
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bubmuorexa [JOK

38 Bec Bosnyxa. Atmoceproe pasenne https://m.edsoo.ru/ff0a2b5a
39 N3mepenue atMochepHOro AaBJICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
Bbapomerp-anepoun. AtmochepHoe bubnnoreka [HOK
40
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Manometpsl. KpaTkoBpemeHnHast
41 KOHTpOJbHas paboTta No2 «aaBiieHUE B 1
KHUJIKOCTH U Ta3e»
42 I'mppasnuueckuii npecc. [lopuineBoit bubnuorexa [JOK
SKUIKOCTHBIN HAacocC https://m.edsoo.ru/ff0a3136
43 JleiicTBHE KUIKOCTH U Ta3a Ha bubnuorexa [JOK
MOrPY’KEHHOE B HUX TEJNO. https://m.edsoo.ru/ff0a3276
44 3akoH Apxumena
Jlaboparopnas pabota «Onpenenenue
45 patop pv vp a 1 bu6mmoreka [IOK
BRITATKHBATOTICH CHITBL, ACHCTBYIOMICH https://m.edsoo.ru/ff0a33fc
TEeJO0, IOTPYKEHHOE B KUJIKOCTh
46 H bu6mmoreka [IOK
JTABATHe Te https://m.edsoo.ru/ff0a3a96
47 Pemenwue 3ama4 mo Temam «ApxumeoBa
CHUJIa U TJIaBaHUE Tel»
48 [InaBanue cynoB
49 BosnyxomnnaBanue
Pemenne 3amau no remam: «llnaBanue
50 B B g Tlasnerne bubnmnoreka [JOK
CYHOB. OgﬂyXOHHaBaHHf>>’ “asit https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIKOCTEH U Ta30B)»
52 KonrtponsHas pabora o Teme Ne3 1
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«/laBneHue TBEPABIX TE, KUIAKOCTEH U
ra3oBy

Mexanunueckast pabora. MOIHOCTb.

bu6mmoreka [IOK

53 Eanauner Momuaoctu https://m.edsoo.ru/ff0a3f82
54 [Ipocteie MexaHnu3mbl. Peryar. PaBHoBecue
CHJI Ha pblyare
55 Pemenue 3amay Ha paBHOBECHE pbIyara bubmmorexa [JOK
https://m.edsoo.ru/ff0a48a6
Prruaru B TexHuke, ObITY U IPUPO/IE.
56 JlaboparopHnas pabora «MccnenoBanue bubmorexa LHOK
. https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECUS pbIYaray
57 broku
58 «30J10TO€» MPABUIIO MEXAHUKHU
59 KoaddutnmenT mone3noro neicTBust
MeXaHH3Ma.
60 Ha60paT0;U)Haﬂ pabora «3mepenune KII1J{
HAKJIOHHOH TUTOCKOCTH TIPH IMTOAbEME TelIa »
61 Pemenue 3amau mo reme "Pabora, bu6mmorexa [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernueckas u bubnnorexka [JOK
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
63 [IpeBparmienue 011vHoro BUJIa MEXaHUYECKON bubmuoreka [IOK
SHEPIrUU B IPYrou https://m.edsoo.ru/ff0a4360
64 KonTponpHas pabota o Teme «Pabora u 1
MOIIHOCTb. DHEPIHsI»
65 PesepBHblit ypok. Pabora ¢ TekcTamu 1o bubnnorexka [JOK

TeMme "MexaHn4eckoe aBHkeHne"
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PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

bubmuorexa [JOK

66 TEME ",Z'['ElBJ'IeHI/Ie TBEPJBIX T, )KUIKOCTEH 1 https://m.edsoo.ru/Ff0adffe
Y Ta30B
67 PesepHblil ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MomHocTs. JHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC (ITEPBBIV 'Ol OBYYEHUSI)

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoxa KonTposabubie IIpakTnyeckmue Aara unpposkIe
Bcero u3ydyeHusi obOpa3oBaTe/ibHbIE
padoThI padoTshI

pecypchbl

OCHOBHBIE TIOJIOKCHUS

MOJICKYJISIPHO-KUHETHUECKON TEOPHH 1 bubmuorexa [JOK

Y WX ONBITHBIE MOATBEPKICHUS https://m.edsoo.ru/ff0a5256

Macca u pa3Mep aTOMOB U MOJIEKYT

Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK

ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e

Kpucrannndeckue u amopdHbie Tena 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a5800

CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK

IToBEpXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530

Temmnepatypa. CBsi3b TEMIIEpaTYyphl

CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS 1

YaCTHI]

Buytpennss sneprus. CrocoOsl 1 bubnuoreka [IOK

W3MEHEHUS BHYTPEHHEN SHEpruu https://m.edsoo.ru/ff0a5c60

Buasl Tennonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
bubmuorexa [JOK

Konperkua. Usnyserne. 1 https://m.edsoo.ru/ff0a65c0
KoauuecTBo TennoTsl. EquHuis 1 bu6nmoreka [JOK
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KOJIMYCCTBA TCIIJIOTHI.

https://m.edsoo.ru/ff0a6976

10. Y nenpHas TEIIOEMKOCTh
Pacuer konuuecTBa TEIIOTHI,
11 HEOOXOAMMOT0 JIJIsi HarpeBaHMs Teya buGnnorexa LIOK
https://m.edsoo.ru/ff0a7088
U BBIJICISIEMOTO UM MPU OXJIAXKICHUN
JlaboparopHas pabota
12 "UccnenoBanue sBICHUS bubmuoreka [JOK
TEIJI000MEHa MTPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit BobI"
Pewenne 3anau Ha pacuer
13 KOJIMYECTBA TEIUIOTHI, HEOOXOIUMOTO
JUTSL HATPEBAHUS TeJa U BBIICISIEMOTO
UM TIPU OXJIKICHUU
Pemenue 3aga4u Ha npUMEHEHUE
14 ypaBHEHUS TEIIJIOBOTO OajiaHca mpu
CMEIIMBAHUH BOJBI Pa3HON
TEMIIEPATYPHI
15 OHeprus TOIMBA. Y ielbHasl TEII0Ta bubnuoreka [IOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
16 Pemenue 3a1ay Ha ypaBHEeHUE
TEIUIOBOTO OanmaHca
17 [InaBneHue u oTBEpICBaHIE bu6mmorexa [IOK
KPHUCTAJUIMYECKUX TEJI. https://m.edsoo.ru/ff0a71d2
18 VY enbHas TEIIoTa IIaBICHHS bubmmorexa [JOK
https://m.edsoo.ru/ff0a72fe
19 [TapooOpazoBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
20 Kunenwne. Y genbHas Temnora bu6nmoreka [JOK
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napooOpa3oBaHUs U KOHJICHCALIUH.
3aBHCUMOCTh TEMIIEPATyPhI KATICHHSI
OT aTMOC(EPHOTO JTABICHHS

https://m.edsoo.ru/ff0a786¢

Brnaxxnocts Bo3ayxa. JlabopaTopHas

bubmuorexa [JOK

21 abota "Onpenenexue
P peal . https://m.eds00.ru/ff0a7628
OTHOCHUTEIILHOM BJIIAYKHOCTH BO3yXa
[TpunHLIMIIBI paOOTHI TEIIIOBBIX
22 nsurateneif. [lapoBas TypOuna.
JlBurarens BHYTPEHHETO CrOpaHUS
KIIJI TenmoBoro gBurarers.
23 TerutoBble IBUTATEIN U 3aIATA Bubmorexa ITOK
N https://m.edsoo.ru/ff0a7c7c
OKpYXKarolIei cpebl
24 Pemenue 3amau no teme «M3meHenue
arperaTHbIX COCTOSTHUI BEILIeCTBa»
o5 Pemenne 3amau no teme «M3mMenenne
arperaTHeIX COCTOSIHUM BEIIECTBA»
26 Pemenue 3amau no teme «M3meHenue
arperaTHbIX COCTOSTHUI BEIIeCTBa»
97 3aKOH COXpaHEHMsI U ITPEBPALLCHUS
SHEPTUU B TEILIOBBIX MPOIIECcCax
KonTposnbHas pabora no teme
" bubnuoreka [IOK
28 TerutoBsie siBeHUs. M3MeHeHne 1
. " https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSTHUH BEIIeCTBA
29 Dnekrpu3aius Ten. J[Ba poga
ANEKTPUUYECKUX 3aPsIOB
30 B3anmopencTere 3apsyKeHHBIX TEIL. bubnnorexka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
31 DIIeKTPUUIECKOE TTOJIE. bubnuotexa [JOK
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Hanpsi>keHHOCTB 3IeKTPUYECKOTo
nosist. [IlpunHnun cynepno3unuu
JIEKTPUUYECKUX MOJIeH

https://m.edsoo.ru/ff0a8a0a

Hocurenn SJICKTPHUYCCKUX 3apsA10B.

32 DnemeHTapHbIii 3apsn. CTpoeHue
aToMma

33 ITpoBOAHUKY U TUDIEKTPUKHU bubmmorexa [IOK

pOBOZ A p ’ https://m.edsoo.ru/ff0a8ef6

34 3aKOH COXpaHECHHSI JICKTPHIECKOTO
3apsa
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

35 cyliecTBoBaHusa. McTouHnku bubnnorexa [IOK

y ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA

36 DJIEKTPUUYECKUHN TOK B )KHIKOCTAX

37 DneKTpudecKas 1enb U € COCTaBHbBIS
yacTu. JlelictBus Toka. Cuia Toka
Cuna Toka. JlaboparopHas paboTa

38 "N3MmepeHne U peryaIupoBaHue CUIIBI bubmnorexa [IOK

" P peryimp https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsHKEHHE.

39 Bonbr™merp. JIabopaTopHas pabora bubnnorexka [JOK
"M3MepeHune U peryJinpoBaHue https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ComnpoTHuBieHNE TPOBOJHUKA.
3aBHCHMOCTD CHJIBI TOKA OT bubmmorexa LOK

40 https://m.edsoo.ru/ff0aa44a
HanpsokeHus. 3akoH Oma aiis
y4acTKa [enu

41 VY nenbHoe conpoTtuBieHue. Pacuer bubnnorexka [JOK
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COIIPOTUBJICHUA ITPOBOAHUKA

https://m.edsoo.ru/ff0aa738

42

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CUJTBI
TOKa, HJIYIIETO Yepe3 Pe3UCTop, OT
COIMPOTHBIICHUS PE3UCTOPA U
HaIpsKeHus Ha pe3ucrope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

43

44

HOCJ’IGZ[OB&TGJ'IBHOC COCAUHCHUC
IMPOBOAHUKOB

Hapanﬂenbﬂoe COCANHCHUC
IMIPOBOAHHNKOB

45

Pemenue 3a1au Ha coeIMHEHNE
HpOBOl[HI/IKOB

46

47

Pemenne 3a1a4 Ha MpUMEHEHUE
3akoHa OMa AJis pa3IuyHOTro
COCINHCHUA ITPOBOAHHUKOB

PaGora u MOIITHOCTD 3JICKTPUUCCKOTO
TOKa.

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

48

HarpeBanne npoBoIHUKOB
AIIEKTPUYECKUM TOKOM. 3aKOH
xoyinsa -Jlenna

49

JlaGopaTtopHast pabota "Onpeznenenue
pa6OTBI 1 MOIIHOCTH JJICKTPHUICCKOI'O
TOKa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

50

51

Pemenue 3a1au Ha pacdyeT MOIIHOCTH
1 pabOTHI STEKTPUIECKOTO TOKA

DJeKTpuYecKue eny U MoTpeduTenn
AIIEKTPUUYECKON IHEPTUH B OBITY.
Kopotkoe 3aMbikanue
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52

KontponsHast pabora o Teme
"DneKTpuYecKue ABICHU»"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

53

54

55

ITocTostHHBIE MATHUTBI, KX
B3aNMOJICHCTBHEC

MarauTHOE 110j1e. MarauTHoe nosie
3eMIu B ero 3HadeHHe JJIsd >KU3HU Ha
3emie

OnbIT OpcTeaa. MaraHuTHoe nose
3JICKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

56

MarsnuTtHO€ 1oJ1€ KaTyIIKU ¢ TOKOM.
[IprMeHeHne 21eKTPOMaraiuToB B
TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

57

58

59

JlelicTBE MAarHUTHOTO ITOJIS HA
MIPOBOJIHUK C TOKOM"

DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Miconp3oBanue
3JIEKTPOIBUTATENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Onsitel ®apanes. 3akoH
3JIEKTPOMArHUTHOW MHYKLIHH.
IIpaBuino Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

60

Dnektporereparop. CrocoOs
MOJTYYEHUS DIIEKTPUICCKON IHEPTHUH.
DIEKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX
SHEPTUU

61

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIeKTpuIecKue u
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MArHUTHBIE BJIcHUSA"

KonTponbhas pabota no teme

bu6mmoreka [IOK
62 "DNEKTPUYECKHUE U MAarHUTHBIC 1 1
p” https://m.edsoo.ru/ff0ach14
SIBIICHUS
63 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnmoreka [JOK
1o reme "TenoBsble sABICHUS" https://m.edsoo.ru/ff0acc5e
64 PesepsHblii ypok. Pabota ¢ TekcTamu
1o Teme "TensoBble ABICHUS
65 PeseprHblit ypok. Pabora ¢ Tekctamu
10 TeMe "DJIEKTPUUECKHE 3apsbl’
PesepBHelit ypok. Pabora ¢ Tekctamu
66 no TeMe "[locTosHHBIH 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0acdc6
3JIEKTPUUYECKUNA TOK
67 PeseprHblit ypok. Pabora ¢ Tekctamu 1
1o teme "MarHuTHele SBICHUS"
68 PesepsHblit ypok. Pabora ¢ Tekctamu
o Teme "MarHuTHbie SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 3

I[TPOTPAMME
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9 KJIACC (BTOPOI1 TOJ1 OBYUYEHUSI)

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
Jara nudpoBbie
Nen/m Tema ypoka Konrpoabubie  IIpakTuyeckue p
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoThI padoThI
pecypcbl

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTD bubnunoreka LIOK

2 1
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK
OKpykHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76
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oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEeMUTENBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyrocth. akon I'yka https://m.edso:;.[ ru/ff0aeca2
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperns https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUsD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuna TsKecTH ¥ 3aKOH BCEMUPHOTO bubmuoteka [IOK
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TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrkeHue et

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemenue 3agau no teme "Cuna
24 TSDKECTH U ?jKOH BCEMHPHOT'O bubamorexa LOK
) p https://m.edsoo.ru/ff0af5f8
TSATOTCHUS

o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHON TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHOW OCBIO BpAIllCHUS

27 MowmeHnT cuisl. LeHTp TsKEeCTH

28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

29 Tehfe "MexaHquc:))e BI/I)KCEI/IG brbmmorexa LTOK

. A ) https://m.edsoo.ru/ff0b0408
Bzaumoneiicteue Ten"
Kontponbhas paboTa mo teme
30 "™ P o fe crite 1 bubmuoreka [{OK
KO€ JBIKEHUE.

exaHqu g https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmnynbe Tena. UMiynbe cuiibl. 3aKoH

31 Y y v oo bubmuoreka [{OK
COXpAHCHIA HMHYHBCUa' 1pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE

32 Pemenue 3aia4d nmo reme "3akoH but6mmoreka [IOK

COXPAaHEHHUs uMIysbca"
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VYpoxk-koHpepenuus "PeakTuBHOE

33 JIB)KECHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTb https://m.edsoo.ru/Ff0b0agA
PaboTa cHIIbI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 3HEpruu U paboTHI.
[TorennuanpHast SHEprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 Pewrenne 3ana4d Ha npuMeHEHNE bubmmnoreka [HOK
3aKOHA COXPaHEHUs YHEPIrUuu https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoreka IIOK
XapaKTEPUCTUKU https://m.edso0o.ru/ff0b1858
42 3aryxaromue KonedaHusl. bubmuoreka [IOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBIA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
. bubnuotexa [JOK
44 nepuoja KojebaHui OT KECTKOCTH

NPY>KUHBI U MAaCChI Tpy3a»
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45

[IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46

47

48

49

Jlaboparopuas pabota «Onpenenenue
94acTOTHI U TIepuoja KojaeOaHmii
IIPY’KUHHOI'O MAsITHUKA»

JlabGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJIeOaHMi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MTONIEPEYHBIE BOJIHBI

Ypok-koHpepennus "MexaHnnyeckue
BOJIHBI B TBEpIOM Teie. CeilcMuueckue
BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubmuoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

52

Ypoxk-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

53

VYpok-koHpepenius "YIbpTpa3ByK U
UHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAHCHHS.
Mexannyeckue KojiebaHusl U BOJTHBI"

KonrtponsHas pabora no teme

78
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"3akoHbI coxpaHeHusl. MexaHuueckue
KOJIeOaHUA U BOJIHEI"

DNEeKTPOMarHuTHOE MoJIe.

bubnmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoIiCcTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpoxk-koupepenuus "Llkana
59 ANIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHMe JIEKTPOMArHUTHBIX
BOJIH JUISI COTOBOH CBSI3U
VYpok-uccienosanue "M3yuenue
60 CBIZ)P'ICTB DJIEK OMaFHI/ITHy;X BOJIH C bubnnorexa [JOK
P " https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3ana4 Ha onpeneneHme
61 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHEI
ONeKTpOMarHuTHas IpUpoJa CBETA.
62 Cko OI;TL cBeTa BOJ‘III;O]l:BIe CBOMCTBa bubmmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
63 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa HOK
pactpoctp ’ https://m.edso0o.ru/ff0b3658
Connua u Jlynst
64 3aK0H OTpaKEHHS CBETA. 3epKalia bubmorexa TIOK
P - 3P ) https://m.edsoo.ru/ffOb38c4
65 Pemrenue 3amau Ha mpuMeHEHUE
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3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3akoH

bu6nmoreka [IOK

66
MPETOMJIEHUSI CBETA https://m.edsoo.ru/ffOb3aea
67 Pemrenue 3a1au Ha mpuMeHeHNe
3aKOHA MPEJIOMJICHHS CBETa
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
b K
68 Hcnonb30BaHKe MOHOTO BHYTPEHHETO htPtI;iJ-I/P/IrZTee(;(:)(])lr(j /FOb3C5C
OTpa)KEHMsI B ONTUYECKUX CBETOBOJAX T '
Ypok-koHpepernus "Micnons3oBaHue
69 MIOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bubmuoreka [{OK
70 Jlunazel. O €cKasi CUJIa JIMH3
FHSBL AITTHECCRAT CHIA JHHSE https://m.edsoo.ru/ffOb3f2c
bubmuoreka [IOK
71 [TocTpoenue n3o0pakeHuil B JIMH3AX
P p https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabora "Onpenenenue
b K
72 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM nomorexa LO
S https://m.edso0.ru/ff0b4206
73 Ypok-koHpepenmus "OnTudeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
b K
74 I'ma3 kak ontudeckas cucreMa. 3peHue nomorexa LO
https://m.edsoo.ru/ff0b4684
BosiHOBBIE CBOlICTBaA CBETA:
75 aucriepcus, HHTepQepeHns u
T paKIus
but6mmorexa [IOK
76 OnbiTel Pesepdopaa.
pdopx https://m.edsoo.ru/ff0c12a8
77 [Inanerapnas moziens aToma
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[Tocrynater bopa. Moaens aroma bopa

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

bub6nmmoreka [IOK
7 . K . I
9 aromom. Kpantl. Jluneitiarsie https://m.edsoo.ru/ff0cl144c
CHEKTPBI
80 PannoakTUBHOCTE U €€ BHUIBI bubmmorexa HOK
A A https://m.edsoo.ru/ff0c1672
81 Ctpoenue atoMHOTO s1pa. HykiionHas bubnmnoreka HOK
MOJEINb https://m.edsoo.ru/ffOc18ac
82 PannoakTuBHBIC MpEeBpaIcHUsI. bubnunoreka LIOK
H3oTomnsr https://m.edsoo.ru/ff0clal4
Pemenue 3agau o teme: bubmuoreka [IOK
83 n n
PannoaktuBHbIE TpEBpaALICHUS https://m.edsoo.ru/ffOclb4a
84 [lepuon monypacnana
VYpoxk-koHdepenius "PagnoakTHBHBIE
85 I/IBI?'I eHI/I:Ib Bpn I/III oJIe MI; HWIHE bubsmorexa [IOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakuy. 3aKOHbI
86 ccflx paHeHIEH 3aHs{ 0BOT'0 ¥ MacCOBOTO bubmorexa LIOK
P DAL https://m.edsoo.ru/ff0c1c58
qHCen
87 DHeprus CBA3U aTOMHBIX siaep. CBsi3b bubnmnorexa [JOK
MacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a
88 Pemenue 3ampau no reme "SnepHeie
peakuun"
89 Peakuunu cuHTe3a U qeneHusd saep. but6mmorekxa [IOK
Ucrounnku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
90 Ypok-koudepenmus "Anepras

sHepreTuka. JlencTus
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PaINOAKTUBHBIX U3Ty4YEHUN HA HKUBbBIC
OpraHu3Mbl"

[TonroToBka K KOHTPOJIBHOU paboOTeE 1O
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bu6nmoreka [IOK

91
ONEeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KsanToBric sBncHus"
Kontposbhas pabota mo teme
92 "DJIeKTPOMarHuTHOE TOJIE. 1
DNEKTPOMAarHUTHBIE BOJHBI.
KsanrToBric sBineHus"
[ToBTOpEeHME, 0600IIECHHE.
93 JlabopaTopHbIe pabOTHI IO KypC bubmorexa LIOK
P pv P | pey https://m.edsoo.ru/ff0c245a
"B3anmoAeHCcTBHE TSI
[ToBTOpenue, o6o0menue. Pemenue
94 ACUYCTHBIX M KaUeCTBEHHBIX 33124 I10 bubmorexa HOK
P | " 8 https://m.edso00.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06o61eHue. Peenne
95 ACUYCTHBIX M KaUeCTBEHHBIX 3a/1a4 I10 bubmorexa [OK
P | 8 . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATENICH
[ToBTOpenue, 06o61eHue. Pemenne
96 ACYETHBIX M KaUYeCTBEHHBIX 3a/1a4 I10 bubnmorexa IOK
P " | https.//m.edso00.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
IToBTropenue, o6o0menue. Pabora ¢ bubmuorexa [JOK
97 N
TekcaMi "MexaHUdecKkoe JBMKEHIE https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o0o6meHue. Pabora ¢
98 TeKCTai)JH 1mo TeMe "3aKOHEBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
99 [ToBTOpenue, o600menue. Pabora ¢ bubmmoreka [JOK
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Tekctamu 1o Teme "Konebauus u
BOJIHEI"

https://m.edsoo.ru/ff0c2e82

[ToBTropenue, o6o0menue. Pabora ¢

bu6nmoreka [IOK

100 TEKCTAMH 110 Teme "CheToBbie 1 https://m.eds00.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
101 Tekctamu 110 Teme "KBaHnToBas u 1
sanepHas Gpusnka"
102 IToBTOpEeHUE 1
OBLIEE KOJIMYECTBO YACOB I10 102 3 29

[NPOTPAMME
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