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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE IMOJOXEHUH M TpeOOBaHWW K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamme mo (u3uKe yIUTBHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yJbTaTaM 00ydYeHUsl, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gu3Mke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
no rojgam oOyudeHus (MO Kjaccam), MpeajaraeT IpUMEpPHYIO MOCIeA0BaATEIbHOCTh
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOIO COJIEp)KaHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MOMOIIIM YYUTEINIO B CO3JJaHUH paboveil MporpaMMsl 10 yueOHOMY IpeaMETYy.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
OPEeIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouomoruen, acTpoHoMuend u Qu3nIecKoi
reorpaduel, BHOCHUT BKJAJ B E€CTCCTBEHHOHAyYHYI0 KapTHHY MHpA,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
MO3HAHUS, TO €CTh CIIOCO0a MOMYy4EHHUsI TOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TaBHBIX 3a/a4 (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHOM I'PaMOTHOCTU H
UHTEpeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAINOiaraeT OBJaJICHUE
CIEIYIONIMMU KOMIETEHTHOCTAMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;

e UHTEPIPETUPOBATH  JaHHBIE HW  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

lenu wusydeHus QuU3UKK Ha ypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX oOpranu3anusx Poccuiickoit ®Denepanuu, peamTu3yrommx
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OCHOBHBIE  001I€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKIAEHHOW peEIICHUEM
Komnernn MunucrepctBa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadps 2019 r. Ne [IK4BH).

Hesun uzyyeHus pusuku:

NPHOOpPETCHHE WHTEpeca W CTPEMJICHHS OOydYalomUXCsS K HAayIHOMY
U3YYCHUIO TPUPOJbI, Pa3BUTHE HMX HHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUH 0 HAYYHOM METO/IC MO3HAHUSA B (OPMUPOBAHNE
UCCIIEZIOBATEIIHCKOTO OTHOMIECHUS K OKPY)KAIOIIUM SIBJICHHSIM;
dbopMuUpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yjbTaTa HW3yUeHHUs
OCHOB CTPOCHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEJACTABICHUNA O POMM (U3NKH IS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHA;

pa3BUTHE  TIPEICTABICHHA O  BO3MOXHBIX  cdepax  Oymymien
poeCCHOHATIBHON JACATEIILHOCTH, CBI3aHHOW ¢ (DM3HMKOM, IMOATOTOBKA K
JaJIbHEHTIIEMY 00 yICHHIO B 3TOM HaIpaBJICHHH.

JlocTKeHHME 3THX IIelield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O
o01rero ooOpazoBaHusi 00OECIICUUBACTCS PEIICHUEM CIEAYIOMNUX 3a1a4:

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBbIX, JJIEKTPUUYECKMX, MAarHUTHBIX U KBAHTOBBIX
SIBIICHUSIX;

NpUOOPETEHUE YMEHUHN OIUCHIBATH U OOBICHATH (DM3HUECKHUE SIBICHUS C
MCIOJIb30BaHUEM MOTYYCHHBIX 3HAHUM;

OCBOCHHME METOJOB pELICHUs IMPOCTEUIINX pPacyETHBIX 3amad C
UCIOJIb30BaHUEM buznyeckux MOJIENeH, TBOPYECKUX u
MPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HaOMI0aTh NPUPOIHBIC SIBICHUS U BBIMOIHATH OMBITHI,
nabopatopHble  pabOTBl W AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

ocBOoeHHE MPUEMOB pabOThl ¢ MHPOpManuen (HU3MIECKOTO COACpPKAHMUS,
BKJIIOYAsi UH(POPMAIIMIO O COBPEMEHHBIX JIOCTMXKEHUSIX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO €O chepamu npodeccuoHanbHOM 1eITEIbHOCTH, CBA3aHHBIMU
C (Qu3uKOi, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSIX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoauTCs 238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8
Kjacce — 68 yaco (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HEeIO).



[Ipennaraemsiii B nmporpamme 1no (Gpusuke nepedyeHb J1ad0paTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHAATENLHBIN XapaKkTep, YUUTENb JIeJaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMNBITOB C YYETOM HHAMBUIYAIBHBIX OCOOECHHOCTEU
0o0y4Jaromuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 33/IaHHM, MpejuiaraéMbIX B pamKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aMEHa MO (hU3HKE.



COJEPXXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ posib B NIO3HAHUM OKPYKAOUIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHbL. M3MmepeHue Quanyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemuocts n3Mepenuii. MexayHapoiHas CucTeMa €IUHUIL.

Kak d¢wusmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcTecTBeHHOHAYYHBIM METOJ] TO3HAHUS: HAOJIOJCHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HaOmogaemoro sBieHus. Onucanne (GU3NIECKUX SIBICHUMA C TIOMOIIBI0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue MpuOOPHl U MPoLeypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U
UU(ppPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue IIEHBI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.
2. H3mepeHune paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OmnpeneneHne pasMepoB MajbIX TElL.
5. M3mepeHne TeMnepaTypbl HPU TMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue wuccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANbHOCThH MOJETA
IapyKa, MyIneHHOTO TOPU30HTAILHO, TeM OOJbIle, 4eM OOJbIle BBICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI O CTPOEHHUH BelecTBA.

CrpoeHue BellecTBa: AaTOMbl U MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenne wyactui] BemecTBa. CBs3b CKOPOCTH JBHXKEHUS YacTHI[ C
Temrieparypoil. bpoyHoBckoe nBkenue, nuddysus. BzaumopeiicTBue vacTuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHbi€ COCTOSHUS BEIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(KpUCTa/NIMYECKUX) Ted. B3auMOCBsI3b MEXIY CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HaGmonenune OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaOmronenue SIBJICHUH, OOBSACHAIOIINXCS MPUTSIKEHUEM WA

OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuovie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAA0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI MO HAOJIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI MO OOHAPYKEHUIO NEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKCHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMojielicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUA.
SBneHne uHEpUMU. 3aKOH HHEpUMU. B3anMoneicTBuME Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTM JBWKEHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[TnotHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
0o0BEMa BelIECTBA.
Cuila Kak XapakTepUCTUKa B3auMojercTBusA Tel. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cUJibl C MOMOIIBIO AUHAMOMETpa. SIBJIeHUE TATOTEHUS U CUJia
TskecTH. Cuila TSDKECTH Ha Ipyrux mnaHerax. Bec tena. Hesecomocts. CrioxkeHue
CHWJI, HaIpPaBJICHHBIX MO OJHOW MpsAMoil. PaBHoxaelcTByromas cui. Cuiia TpeHuUs.
TpeHue CKOIbXKEHUS U TPEHUE MOKOs. TpeHne B IPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HalGmronenune MmexaHW4YeCKOro IBUKEHUS Tela.
2. M3MepeHne cKopoCcTH NPSMOJIMHEMHOTO JBUKCHUA.
3. HabGmronenue siBIeHUS HHEPLIMH.
4. HabGmronenue n3MeHeHUs! CKOPOCTU MPU B3aUMOICHCTBUH TEJI.
5. CpaBHEHHE MacC MO0 B3aUMOJECHCTBUIO TETl.
6. Cno)xeHHe CuJl, HaPaBJICHHBIX 110 OJHOW MPSIMOM.
Jlabopamopuuvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOI'O JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOM IOCKOCTH.
Ornpezenenue IIOTHOCTU TBEPAOTO TeIa.

4. OmbBITHI, JTEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (nedopmariun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbXXEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOLIUXCA TOBEPXHOCTEM.



Paznen 4. JlaBjienre TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

Jasnenune. CriocoObl yMEHBIIICHHS U YBEJIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3za OT 00béMa, Temmeparypbl. llepemaua naBieHus
TBEPABIMU TEJAMH, XUAKOCTAMH M razamu. 3akoH llackang. [lneBmaTmueckue
MalIHbl. 3aBUCUMOCTb JAaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocrarnyeckuii
napazgokc. Coobuiaromuecs cocyasl. ['napaBinyeckue MeXaHU3Mbl.

AtMmocdepa 3emun u atmochepHoe namineHue. [IpuunHBI CylIecTBOBaHUS
BO3YIIHON 000s0uku 3emiu. OnbiT Toppuuemmu. M3mepenue armocdhepHOro
JaBJiIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO /1aBJICHUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

A T o

N

3aBUCUMOCTb JABJICHUS a3a OT TEMIEPATYPBI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mapaBnnueckuii mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO AaBIECHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA MOTrPYKEHHOW 4YacTH
TeJa U IJIOTHOCTU KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.
VYcnoBue 1utaBaHus TN IUIABAHUE WINA NOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEU TEJA U )KUIKOCTH.

Jlabopamopuosie pabomel u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHOM B
KUJIKOCTb YaCTH TeJa.

OnpeneneHre  BHITAIKUBAIOIIEH  CHJbL, JEHUCTBYIOIIEH Ha  TeJo,
IIOIPY>KEHHOE B JKUJKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CUJIBL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TEJIa.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKMBAIOLIECH  CHIIBI,
JEUCTBYIOIIE Ha TeJlO B JKUAKOCTH, OT OOBEMA MOrpyKEHHOHM B
JKHAJIKOCTh YaCTH TENA U OT IJIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeomerpa WJIM  KOHCTPYMPOBAaHHE JIOAKH U
ONpeNeIICHUE €€ TPY30M0IbEMHOCTH.

Pasznea 5. PaGora u MmomHoCTb. JHEPrus.

Mexanunueckas padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus peluara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
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«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBMKCHUHU TeJa

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue ycliOBUM PaBHOBECHS pblUuara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPIHH.
8 KVIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >XKHUIKOIO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHHH MOJIEKYJIIPHO-KUHETUYECKONH TEOPHUH.
CMmaunBaHME U KallMJUBIPHBIE SBICHUS. TerIoBoe pacllupEHUE U CKATHE.

Temneparypa. CBs3b TemIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBUXKEHUS
yactull. Buyrpennsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
Terionepeaayda U COBEpIIEHUE paboThI. Bunsl TEIUIONEPEAAYH:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4ECHHE.

KonnuectBo Temnotel. YaenbHas TEMIIOEMKOCTh BenlecTBa. TeniaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemuoBoro OanaHca. IlmaBneHue
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenune. Kumnenue. YienpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CrOPAHMUS.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIIEHUS SHEPTUU B TEIJIOBBIX IIPOLECCAX.

Jemoncmpayuu.



vk winNe

w L N o

10.
11.
12.
13.

Ha6mroienre 6poyHOBCKOT'O IBUKEHUS.

Hab6monenne nuddysum.

Hab6mtonienue siBeHUM cMaurBaHUs M KaWJUISIPHBIX SBICHUMH.
HabroieHre TermioBoro paciuupeHust Tell.

N3MmeHenue naBieHUsl rasa Npy U3MEHEHUM O0OBbEMA M HArpeBaHUM WIIU
OXJIAXKICHHU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunsl Trermonepenaumn.

OxJtaXkieHue MpU COBEPIISHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHUE TEMIIOEMKOCTEN PA3IMUHBIX BEUIECTB.
HaGmronenne kuneHus.

Habro1eHre nocTossHCTBA TeMIIEPATYPhl TIPH TUIABJICHUU.
Monenu Tena0BBIX JABUTATEIICH.

Jlabopamopusie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUII MOJICKYIISIPHOTO TIPUTSYKEHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOW COJIM WJIM caxapa.
OnpITEl 10 HAOIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEJL.

Omnpezenenue naBjaeHUS BO3AyXa B OaJlJIOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro
00béMa M HArpEeBaHMS WU OXJIAXKICHUS.

[TpoBepka rUnoTE3bl JUHSHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MEHEHHS BHYTPEHHEW OJHEpruu Tela B pe3yibTaTe
TeTIonepeauu U padOThl BHEITHUX CHIL.

HccnenoBanue SBIICHUS TEIMJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsiuer BOJBI.

OnpeneneHre  KOJMWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  IIpHU
TEIIO00MEHE C HArpEThIM METAUIMYECKUM LIMITHHAPOM.

OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXA.

OrnpeneneHue yaeabHON TEIUIOTHI TIJIABJICHUS JIbA.

Pazgen 7. Jiekrpudeckre 1 MAarHUTHBIE SIBJICHMS.
Onektpuzauus Tena. [[Ba pona 3nekTpuyecKkux 3apsnoB. BzaumonenicTBue
3apsoKEHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS

3apsKCHHBIX TCJI OT BEJIMYHHBI 3apsAa0B U PACCTOAHUSA MCKIY TCHaMI/I).



Onektpuueckoe mnosie. Hanpsok€HHOCTH diiekTpuueckoro mojs. [IpuHiun
CYINEPHO3UIIUU PIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsAaoB. DIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXpaHEHHS
3JIEKTPUYECKOTO 3apsia.

DNEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOIO TOKA.
HcToYHUKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima Toka.  DJIEKTPUUECKOE  HaNpshKEHUE.
ConpoTuBieHre TPOBOAHUKA. Y ICIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Oma
o ydactka uenu. [locnemoBarenibHOE W MAPAJLIEIBHOE  COCIWHEHUE
MPOBOJHUKOB.

PaGota u MOITHOCTH »dJEKTpUYECKOro Toka. 3akoH JDxoyma—JIenna.
DNEeKTPUIECKUE TIENMU U MOTPEOUTEH dIECKTPUICCKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHuThl.  B3auMMozeMcTBHE  IOCTOSIHHBIX ~ MAarHWTOB.
MaruauTtHoe nosne. MarauTHoe noJjie 3eMJIM U €r0 3HAYEHUE JJIs1 )KU3HHU Ha 3eMUle.
OnbiT  Opcrega. MarautHoe mMoJe  3JIEKTpHuUeckoro Toka. [IpuMeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. [[€fiCTBHE MarHUTHOTO IMOJIA HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO ToKa. lcmosib30BaHME »IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue 31eKTpoOMarHuTHON MHAYKIUU. [IpaBuno Jlenna.
DJIEKTpOTreHepaTop. Cnoco0Ob1 MOJTYYEHUS AIEKTPUIECKOU SHEPIHUH.
DJIEKTPOCTAHIIMY Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

DJIeKTpu3anus Tel.
JIBa poJa 3NEKTPUYECKUX 3apsiI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U AENUCTBHE JIEKTPOCKOMA.
DJIEKTPOCTATUYECKAS MHIYKITUS.
3aKOH COXpaHEHUS FJCKTPUUECKUX 3apsiIOB.
ITpOBOJHUKH U JURICKTPUKH.
MoaenupoBaHue CUIIOBBIX JUHUM JEKTPUUECKOTO TTOJIS.
HcToYHUKHM TTOCTOSIHHOTO TOKA.
JIerCTBUS 3IEKTPUUYECKOro TOKA.

. DNEKTPUYECKUAMN TOK B )KUJKOCTH.

. I'a30BbIi pazpsn.

. I3mepeHue Cuitbl TOKa aMIepMeTPOM.

L ® N o v kR wWwN R
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. I3mepeHue 31eKTprudecKoro Hanps>KEeHUsI BOJIbTMETPOM.
. Peocrar u MarazuH cOnpOTHUBIICHHUM.

=
S
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BianMopeiicTBre TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AECiICHUS MOJFOCOB MarHura.
MoenupoBaHuE MarHUTHBIX MTOJIEN MTOCTOSSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oje ToKa. JIEKTPOMAarHuT.

JlercTBMEe MarHMTHOTO TOJI Ha MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW MHTYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

DJIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO HJICKTPU3ALMU Tel WHAYKIHEH U mOpu
COIPUKOCHOBEHHUH.

HccnenoBanne JEWCTBUSL SJIEKTPUYECKOTO TIOJSE HA MPOBOJHUKH U
JIADJIEKTPUKHU.

COopka 1 nmpoBepKa padOThI JIEKTPUUECKOM IIEMH IMOCTOSHHOTO TOKA.
N3mepeHue u peryaupoBaHue CUJTBI TOKA.

N3mepenue u peryimpoBaHUe HANIPSIKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4Ye€pe3 pe3ucTtop, OT
CONPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUST Ha PE3UCTOPE.

OT1BITHL, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD 3JIEKTPUUYECKOTO
COMPOTHUBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, TUIONIAAU TIOMEPEUHOr0
CEUYEHMS U MaTepuaa.

[IpoBepka mpaBUsia CIOKEHHUS HANpPSKEHUM TIPU TOCIEI0BATEIbHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Jsi CHJIbl TOKA MPU MAapaUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenennie pabOTHI JIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHre MOIIHOCTH  JJICKTPUYECKOIO TOKA, BBIACISEMON Ha
pe3ucrtope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HanpsHKEHUs Ha HEl.

Onpenenenne KII/ narpesarens.

HccnenoBanne MariHuTHOIO B3aUMOJICHCTBHS IIOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TP UX
O00BEIMHEHUH U pPa3JICJICHUU.

HccnegoBanue NEUCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
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17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue v nuzydeHue padoThl dJEKTPOABUTATES.

20. U3mepenne KII1 anekTpoaBUraTteabHOU yCTAHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCHUTENLHOCTh MEXaHWYECKOI'o JIBM)KEHHsS. PaBHOMepHOE MNpsSMOIMHEITHOE
nBwxeHue. HepaBHoMepHOE TpsAMoiMHeiHOe aBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMonimHelHOe JBuKeHue. (CBoOOIHOE
nagenue. Onwitel ["anuies.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBeiit 3akoH Hprorona. Bropon 3axkon Herotona. Tpernii 3akon HeroToHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JIBwkenue mianer BOkpyr Connna. IlepBas xocMuueckasi CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. M3meHeHue umnyinbsca. Mnyiabe cuibl. 3aKOH COXpaHEHUs
UMITYJIbCa. PE€akTUBHOE IBH>KEHUE.

Mexanudeckass pabora ¥ MOLIHOCThb. PaboTa CHil TSKECTH, YHNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIManpHas 3HEPrusl CKaTou NMpyKUHbl. KuHeTnueckas
sHeprus. TeopeMa 0O KMHETHYECKOM DHEPTHMM. 3AKOH COXPAHEHHS] MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmronenrne MEXaHWYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCu€Ta.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKopoCTH U YCKOPEHUS MPSIMOIMHEMHOTO JIBUKEHHS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHIIBI.

Habmronenne paBeHCTBa CUJT TIPU B3aUMOCHCTBUN TE.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTroM B3aMMOIEHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHnEe MEXaHUYECKOM SHEPTUU TIPU IBUKECHHUU TEJa MO JCHCTBUEM

MIPY>KUHBL.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IAPUKA WA TEJICKKHU.

Ornpenenenne cpeHed CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT  CHJIbI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.
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10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEIMOJIBMXKHOTO U MOJABUKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyJAa. MaremMaTHudecKUuil U NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3atyxawmue — KojeOaHusa.  BbeIHyXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuuecKkue BOIHBI B TBEPAOM TeJI€, CECMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxenue 3Byka. UHdpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W Tepuoja KojeOaHWW MaTEeMaTUYECKOTO
MasiTHUKA.

2. Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

o v oA W

4. HccnenoBaHue 3aBUCMMOCTHU Mepuoja KojJeOaHul MPYyKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpHOJia KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  Mepuoaa  KosueOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOJHOTO MaJACHHUS.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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DnekTpoMarHuTHas npupona ceera. CkopocTh cBeTra. BoaHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBoICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBbIe IBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnipoctpaneHue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue csera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHue cBeTa. Mcnoib30BaHME TMOJHOTO BHYTPEHHEro OTpPAaKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xom mydeit B smH3e. Onruueckas cucrema (poroammapara,
MHKpPOCKONIa M Tejleckoma. ['Jla3 Kak onTuyeckas cuctema. biaumzopykocTe u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBerta B croekTtp. OnbiTel HeioTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpayuu.

IIpssmonrHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonydyenne n3o0paxeHUi B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xoq ny4yer B pacCEenBAIOLIEN JINH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mojens riasa.

11. Pa3noxxeHue 0eaoro cBeTa B CHEKTP.

L 0 N Uk wWN R

12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydeHue xapaKTepuCTUK U300paKeHUs MpeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».
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4. TlomyyeHue n300pa>keHUM C MOMOIIBIO COOUPAIOIEH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI cOOMparomien
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa m nmnanerapHas moxaenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHEeHYaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOIO
anpa. HykmonHas wMopens aromHoro saapa. Msorombel.  PannoakTuBHBIE
npespamenus. llepron monypacnana aTOMHBIX SAED.

SnepHble peakuvu. 3aKOHbI COXPAHEHUS 3apsAIOBOIO M MacCOBOIO YMCEIL
DOHeprusi CBSI3M aTOMHBIX saep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JI€MCTBHsS paAWOAKTUBHBIX H3IIYYEHHW HA JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOUIEHHUS.

2. CnekTpsl pa3jIM4YHbIX T'a30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus n3ny4yeHust IpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGmroneHue CIUIONMIHBIX U TMHEHYATBIX CIIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHME JHEPIMM YacCTULBI 110 TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONUH MOAYJIh MIPEIHA3HAUYEH JJIsi CHUCTEMaTU3al|U
u  0000mIeHUsT MOPEIMETHOTO  COACpKaHMS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUHU BCErO Kypca (PU3MKH, a TaKKe IJIs1 MOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABUINX 3TOT y4EOHBIN NMpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NeSTEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB HCCIEAOBAHUSA
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ABJICHUI TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (PU3NUYECKUE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

IIpyHIMIMATBHO NEATEIBHOCTHBIA XapaKTep NaHHOI'O pas/iesia pealn3yercs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPELJIaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(duznyueckue sIBICHMS B OKpYKaIOILEeH PUPO/IE U MMOBCETHEBHOMN KU3HH;

UCIOJIb30BaTh Hay4yHbIE€ METO/IbI UCCIEOBAHUS (PU3HMUECKUX SBIICHUN, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPALIEHUsS U COXPAHEHHUs BCEX U3BECTHBIX BUJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JOCTHXXCHHEC JIMYHOCTHBIX, MCTAIIPECAMETHBIX U ITPEAMCTHBIX 06pa3OBaT€J'IBHBIX

pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOydaromierocsi 0ynyr copMHUpOBaHbI CICAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

- NPOSIBJICHWE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3MYECKON HayKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
busuky;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHLUIIOB B JEATEIbHOCTH
y4€HOI0;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

- BOCIIPUSITUE 3CTETUYECKHX KauyecTB (PU3MUECKOM HAyKu: €€ TapMOHHYHOIO
IIOCTPOEHMS], CTPOTOCTH, TOYHOCTH, TJAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KAaK MOUIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaXKHEHMIIEH COCTABJISIOLICH
KYJIbTYPBI;

- pa3BUTHE HAy4YHOU IFOOO3HATENFHOCTH, WHTEpPeca K HCCIE0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3I0POBbS W  3MOUHOHAJIBHOIO
OJlaromosyyms:

- OCO3HAHHME IIEHHOCTH O€30MacHOro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBuil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, Ha JIOpOrax, C 3JIEKTPUUECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIIOBUSAX;

- c(hOpMHUPOBAHHOCTh HaBblKa pe(JIeKCUU, MNpPU3HAHHME CBOEro IpaBa Ha
OLIMOKY M TaKoTo K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTMBHO€ Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHu3alMM, TOpoAa, Kpas) TEXHOJOTUYECKOW U
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COLMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PUINYECKUX
3HAHUU;

e - MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MpodeccHil, CBI3aHHbBIX C PUINKON;

e 7) 3KOJOrM4€CKOro BOCIIMTAHMSA:

e - OpUEHTAlMUsl Ha NpUMEHEHUE (PU3MYECKUX 3HAHUM JI1 pElleHUs 3aaad B
o0acTu OKpy’Karoulel cpeapl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

e - OCO3HaHHE TNOOATBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed HuX
peuieHus;

e §8) agjanTanMM K M3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBHITIOJHEHUU WCCIECIOBAHUNA U
MPOEKTOB (M3UYECKONM HANpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYTux;

e - TIOBBIICHWE YPOBHSI CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUYECKYIO
NeSITEIbHOCTD;

e - THOTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE€ (POPMYINPOBATH
UJICU, IOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

e - O0CO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00J1acTU
busuky;

e - IUIAHMPOBAaHUE CBOErO pa3BUTUS B MNPUOOPETEHUH HOBBIX (PUINYECKHUX
3HAHUU;

e - CTpEMJICHHE aHAIM3UPOBATH U BBIABIATH B3aMMOCBS3M IPUPOIbI, 0OIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHNEM (PU3MUECKUX 3HAHUI;

e - OIICHKAa CBOMX [JEHUCTBUM C YYETOM BIMSAHHS HAa OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynapTate OCBOCHHMsS TporpaMMbl 1O (PU3WKE HA YpPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydaromierocss 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBUA,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHHUBEPCATbHBIC YIeOHBIC TCHCTBHSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble JJornueckue aeiicTBUS:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(ssBEHUN);
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yCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KiIaccU(PHUKAIIMKM, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IMTPOTUBOPEUHS B pacCMaTpUBACMBbIX (pakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIEC CBSI3M TMPU HM3y4CHUH (DU3UICCKUX
SIBJICHUW U MPOIIECCOB, JIENaTh BHIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
U MUHIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW ¢u3nuecKkon
3aa4u (CpaBHEHUE HECKOJBKMX BapHAHTOB PEIICHHs, BBIOOpP HamOolee
MOJIXOJIAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIEHHOMY ILIaHY OIBIT, HECIOKHBII
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE UCCIeloBaHue (PU3UYECKOro
SBJICHUSL;

OLICHMBAaTh HAa MPUMEHUMOCTH M  JIOCTOBEPHOCTh HH(pOpMaIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIOICHHSI, OTIbITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEIIONOKEHNSI 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH Pa3JIMYHbIC METO/bI, MHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
oTOope MHGPOPMALMK WM JNaHHBIX C Y4ETOM MPEJIOKEHHON y4eOHOM
bu3ngecKoil 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH MH(POPMAITHIO
Pa3IUYHBIX BUIOB U POPM MPEIACTABICHHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHMAIBHYIO (OpMY MpeacTaBICHUS
UHPOPMALIMM M HMJUTIOCTPUPOBATh peEIIacMbie 3aJauyd  HECIOKHBIMH
cXeMaMHu, JJHarpaMMaMHt, HHOU TpaduKOi ¥ X KOMOMHAITUSIMHU.

KOMMyHHKaTI/IBHBIe YHUBEPCA/IBHBIC yqeﬁnble IleﬁCTBHﬁ:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepualia, pe3yibTaToB JIabOpaTOPHBIX
paboT 1 TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HAa PEIICHHE 3aJlauyd U TOJICP)KaHUE
01aro)KeaaTebHOCTH OOIICHUS;

COIIOCTAaBJIATh CBOM CYXJICHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Juanora, 0OHapyXKHBaTh Pa3IU4Ke U CXOJICTBO TTO3UITUN;
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BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIIATH PE3YJILTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCnIeprMeHTa, UCCIEA0BaHMS, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMYILIECTBA  KOMAaHIHOW MU
WHJUBUIYaIbHOM pabOThl MpH pEUIeHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESTEIILHOCTH, OPraHW30BbIBATH JEHCTBUS
no e€ JOCTIXKEHHMIO: paclpeleNsaTh poJid, OO0CYXAaThb MPOLECCHl U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIlPaBJIEHUI0O W KOOPJIWHHUPYS CBOM JIEUCTBHUS C JPYyrUMU
YJIEHaMH KOMAaH/Ibl;

OLICHMBAaTh Kaye€CTBO CBOETO BKJAJa B OOIIMHA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYIOIIUX
JUIs perieHust (U3NYECKUX 3HaAHUM;

OpPUEHTHPOBATBHCS B  PA3NIMYHBIX [OAXOAAX IMPUHATHS  PEIICHUU
(MHIMBUYyalbHOE, MPHUHATHE DPELICHUS B TpyIIe, NMPUHSATHE pElIeHUM
rpymmoii);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WIn
IUTaHa HMCCIEAOBaHUS C Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATh MPEJIaracMbl€ BApUAHTBI PEIIEHUN;
JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUW U IIPeAJiaraTh IJIaH €€ U3MEHEHUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  pe3yJbTaToB
JeSTeNbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEIATEILHOCTh (B TOM YHWCJE B XOJ BBINOJHEHUS
(Gu3NYeCKOoro HCCIEAOBAHMUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
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MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelieHu: (PU3NYECKUX 3a7a4d Win
B YTBEPXKJCHHUSIX Ha HAYYHBIE TEMbI U TAKOE K€ MPABO JPYroro.

INPEAMETHBIE PE3YJIbTATBI

K xonity o6y4uenust B 7 kijiacce rpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCS YMCHUI:

UCIOJIb30BaTh  MOHATHUS:  (U3MYECKHE W  XUMHYECKHE  SIBJICHMS,
HaAOJII0IeHNe, HKCIIEPUMEHT, MOJENb, THIOTE3a, CAUHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpIOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBH)KEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuJIa, nedopManus (ympyras, MJIacTUYEeCcKasi), HEBECOMOCTb,
COOOIIAIOIINECA COCYIBI;

paznuuath sBieHus (auddys3us, TEMIOBOE ABUKEHUE YACTHI] BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBI)KCHHE,  WHEpLMS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHUsI, Mepefadya JaBJIeHUs TBEPABIMU TEIaMH, >XHAKOCTAMH U
razamu, aTrMoc(epHOe JaBi€HWE, I[UIABaHUE TeJ, MPEeBpaLIECHUs
MEXaHUYECKOM PHEpruM) Mo OMHCAHUIO MX XapaKTepHBIX CBOMICTB U Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBJICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpy)KarouieM MHpe, B TOM uucie (U3MUECKUE SBJICHUS B TMPUPOIE:
IpUMEPHl ABMKCHUS C PA3TMYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
NpUpPOJE, NEWCTBHE CWJIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMOc(epHOro JaBjieHUs HA KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe YeJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B y4EOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUECKUX SBIICHUH;
OINKCHIBATh U3YyYEHHBIC CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
¢usnyeckue BeMMYMHBI (Macca, 00BEM, TMIIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJa TSXKECTH, BEC
Telna, CWJa TpeHWs, JAaBieHue (TBEPAOro Teja, MKUIAKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBL,
MOMEHT CHWJIbI, KO3(Q(QUUHUEHT TMOJIE3HOrO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass M MOTEHIMaIbHAsl SHEprus), IpHU OMUCAHUU TPaBUIBHO
TPAKTOBAaTh  (PU3MYECKUIN  CMBICA  HCIOJNb3YEMbIX  BEJIIMYUH, UX
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYI0 BEIWYUHY C JAPYTUMHU BETUUHMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BETUYMH;
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XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SBICHUS W MPOIECCHI,
UCIIONb3Ysl MpaBUjIa CIOKEHUS Cui (BIOJb OOHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHS priuara (OJoKa),
«30JI0TOE TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3UUECKHUE SIBJICHHUS, TTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCT€ CHUTyallMii MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pelmarb pacyéTHele 3aJaud B |—2 JeHCcTBHSA, HUCHOJB3YyS 3aKOHbI U
bopMyJbl, CBsI3bIBAIOIINE (DU3MUECKHME BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHS 33/1a4 3aIUCHIBATh KPaTKOE yCIIOBHE, MOJICTABIATh (DU3HUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH Pacd€Thl, HAXOJIUTh CIPABOYHbBIC
JaHHBIC, HEOOXOAUMBIC JJISl PELICHUS 3a]a4, OI[CHUBATh PEaTuCTHYHOCTD
MOJTy4EeHHON (DU3NUECKOU BEJTUUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MpPU TOMOIIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISTH IPOBEPSIEMOE
npennoioxkenue  (TUIOTe3y),  pasnuyaTh W HMHTEPIPETHPOBATH
MOJIYyYCHHBI pe3yJIbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

MPOBOAUTH OMBITHI MO HAOMIOACHHUIO (U3MYECKUX SIBICHUM WU
buznIecKuX CBONCTB Tel: dbopMyIIUpoOBaThH MPOBEPAECMBIE
IPEINONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYy10BaHMS,
3aMKChIBATh XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSAMBbIE U3MEPEHUS PACCTOSHUS, BPEMEHHM, MacChl Tela,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nudpoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUs NPUOOPOB € YUETOM
3aJJaHHOI a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKON BEJIMUUHBI OT
JIpYrod € HCIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIDXKYIIEroCcsl Tejla OT BPEMEHHM [BUKEHUS Tela, CHIIbI
TPEHUS CKOJIBKEHUSI OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJN COIPUKOCHOBEHUS TEJl, CUJIbI
VIIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAJIKUBAIOIICH CUIBI OT 00BEMa
NOrPYKEHHOM YacTu Tejda U OT MNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
MJIaBaHUSl TEJI, YCJIOBUN paBHOBECHUS phluara W OJOKOB), y4acTBOBATh B
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IUTAHUPOBAHUM Y4E€OHOT'O0 HCCIENOBaHUS, COOMpaTh YCTAaHOBKY H
BBHITIONTHATh W3MEPEHUs, CIeNys MNPeIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYHMH B BHJE
MPENJIOKEHHBIX Ta0MUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICZIOBAHMS,

MPOBOAUTh KOCBEHHBIE H3MEpPEHHUS (U3MYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPIOTO TeNa, CUJIAa TPEHUS] CKOJIbXKECHHS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHWJIA, JEHCTBYyIOIas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTHIX MEXaHWU3MOB), CJenysd TPEIIOKCHHON WHCTPYKIUU: TIpU
BBIMIOJIHEHUN HW3MEPEHHM coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEITUYNHBI,

COOJTIO/IaTh MTpaBHJIa TEXHUKHU OE30MIaCHOCTH MPH padoTe ¢ J1ab0paTOpHBIM
000pyJI0BaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JWHAMOMETP, COOOILAIOIIMECS COCYAbI, OapomeTp,
phIYar, MOABMKHBIN M HETIOJBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OIMOpOM Ha WX oOmucaHusi (B TOM 4YHCIE:
HNOJUINITHUKY, YCTPOHCTBO BOJONPOBOJAA, TUAPAaBIMYECKUN  Tpecc,
MaHOMETp, BHICOTOMEp, TOPIIHEBO HACOC, APEOMETP), HCITIONb3Ysl 3HAHUS
O CBOWCTBAaX (PM3MYECKUX SIBJICHUNU U HEOOXOIUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJINUTHL  MpUMEphl  (HAXOauTh  WHOpMaIMI0O 0  TIpuMepax)
MPAKTUYECKOTO HCIIONBb30BaHUS (PU3NYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HU JUIs obecrieueHus: 0€30MmacHOCTH IpU 0OpallleHUH ¢ TIpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3[0POBbS U COONIONEHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBISITH OTOOP HWCTOYHUKOB WHpopMaimu B MHTepHeTe B
COOTBETCTBUHU C 33/IaHHBIM MTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpaBHEHHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
uH(GOpPMAIUIO, KOTOpasi SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh MPH BHITIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHMs, CIPaBOYHBICE MaTepHalbl,
pecypcel cetn MHTEepHeT, BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHHUKOB MH(OpMAIuu (PU3NIECKOTO COACPKAHUSI, B TOM
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qycie MyOJauYHO JAeNaTh KpaTKHUE COOOIIEHHS O pe3ysibTarax IMpPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, HpPU H3TOM TIPaMOTHO HCIOJb30BaTh
W3YUYEHHBIM TMOHATUHHBIA amnmapar Kypca (U3UMKH, CONPOBOXKIATh
BBICTYIUICHUE ITPE3EHTALIUEN;

IpU BBIMOJTHEHUH YYEOHBIX NPOEKTOB W HCCIENOBAHUMA pacIpenessiTh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIICIUTH 3a BBIIIOJIHCHUEM IUIaHA JEWCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJ, B  JIEATEIBHOCTb  [PYIIbI,  BBICTPAUBaTh
KOMMYHHMKAaTHUBHOE B3aUMOJCUCTBHE, YIUTHIBAsi MHEHHUE OKPYKAIOIIUX.

K koH1y 00yueHus B 8 ki1acce npeaMeTHbIEC pe3ybTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUM:

UCIIOIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEILIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILECTBA, KPUCTAIUIUYECKUE U
aMmop(HbIe Teja, HACBHIIICHHBI W HEHACBIIEHHBIA mMap, BIAKHOCTD
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSA OHHEPrus, TEIUIOBOM JIBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, INEKTPUUECKOE T0JI€, MPOBOJHUKHU
U TUBJICKTPUKH, TOCTOSTHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpucTaumsainus (OTBEpACBaHUE), KHUIICHUE,
Terionepeaayda (TEerI0MpPOBOHOCT, KOHBEKIHS, U3IIy4EHHUE),
AIEKTPU3ALMS TEJ, B3aUMOJECHCTBHUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJCICTBUE MAarHUTOB, JICHCTBUE
MarHUTHOTO TMOJISi Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITHUS)
[0 ONUCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JAHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpY)XaroleM MHpe, B TOM uucie (U3NUECKUE SBICHHUS B TMPHUPOJE:
MIOBEPXHOCTHOE HATSXKEHUE W KalWUIIPHBIE SABJICHUS B MPHUPOJE,
KpUCTalIbl B npupozae, uznydeHue ConHIA, 3aMep3aHuEe BOJOEMOB,
MOpcKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSHUE, IPU ITOM MEPEBOAUTH MPAKTHYECKYIO 3a7a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKHU) (U3UUYECKUX
SIBIICHUU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCTIOIb3Ys
dbu3nYeckre BeIUYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBAa, YAElbHAsA TEIJIOTA
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IUTaBJICHUS, YIENbHas TEIUIoTa napooOpa3oBaHMs, YAeNbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA((ULUUEHT TOJE3HOro JAEMCTBUS TEIIOBOM
MAIlIMHbI, OTHOCUTEJIBHAsS BIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHU 3apsl,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSHKEHUE, CONPOTUBIICHUE IIPOBOJIHUKA,
yIEeIbHOE  CONMpPOTUBJIEHUE  BEIIECTBA, pabdora ©U  MOIIHOCTb
ANIEKTPUYECKOIO0  TOKAa), MpU ONUCAHWM [PABWIBHO  TPaKTOBATh
¢u3nyecKuil CMbICT UCHOJIb3YEMbIX BEJIMYMH, 00O3HAYCHHS] U €IMHMIIBI
(bu3MYEeCKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
Gu3MYEeCKyI0 BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHUS M MPOLECCHI,
UCIIOJIb3ySd OCHOBHBIE€ IOJOKEHHSI MOJIEKYJISIPHO-KHMHETUYECKOW TEOPUHU
CTPOEHHUSI BEILLECTBA, IPUHLHUII CYNEPNO3ULUN TMosed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEpPIMM, IIpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAYKEHUE;

OOBACHATh (PU3NYECKUE TPOIIECCHl M CBOWCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OObICHEHUE U3 1—2 JOrnYecKux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacyéTHble 3aJaud B 2—3 JEHCTBUA, HCHOJB3YS 3aKOHBI M
dbopmyIibl, CBs3BIBaIONIME (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUS 3aJa4M 3aluChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUIsl pElIeHMs] 3aJayd, BBIOMPAaTh 3aKOHBI W (OPMYJIBL,
HEOOXOoAMMBbIE N1 €€ pelleHus, MPOBOAUTH pPACYEThl M CPaBHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH,
pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MpU IOMOIIU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHCAHWUE HCCIEAOBAaHUSA, BBIICIATH
IIPOBEPSIEMOE  NIPEIIIOJIOKEHUE, OLEHMUBATh IPABUIBHOCTh  IOPSAKA
MPOBEJICHUS UCCIEAOBAHMUS, 1€TaTh BHIBOJIBI;

NPOBOAUTH OMBITBI IO HAOMIOAECHUIO (U3MYECKUX SBJICHUWA WJH
(¢u3nYeCcCKuX CBOMCTB TeJl (KalUJUIIPHBIE SIBIICHUS, 3aBUCHUMOCTb J1aBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOILECCa OCTHIBAHUSA U
HarpeBaHus NpPU M3JIYYEHHU OT I[BETa M3Iydarollel (MOrjIouaromiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIEPATYypbl KUAKOCTH U
IJIOMAan €€ IOBEPXHOCTH, OJJEKTpU3alUs TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAllOB, B3aWMOJECHCTBHE IOCTOSIHHBIX MAarHUTOB,
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BU3yaIM3alldsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MAarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA 3JEKTPOJBHUIarTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaTh
MpOBEpsieMbIe MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMbITA U (DOPMYJIMPOBATH BBHIBO/IBI;
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHUS  TEMIEPAaTypbl,  OTHOCUTEIbHOMN
BIIQ&KHOCTH BO3/1yXa, CHJIbl TOKa, HANPSOKEHUS C MCIOJIb30BAaHUEM
aHAJIOrOBbIX MPUOOPOB M AATYMKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH
PE3yJIbTAaThl U3MEPEHUH C yU4ETOM 3aJaHHOU a0CONMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOU (PU3NUECKOU BETMUUHBI OT
Jpyrol ¢ UCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTh
COMPOTHUBIICHHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUJIOIIAJA TOMEPEYHOro
CEUYEHUS U YJIEJIbHOrO CONPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUJIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HaNpsbDKEHUsS Ha  MPOBOJHUKE,
UCCIEAOBAHUE IIOCJIENIOBATENBHOTO M  MAapajuIeIbHOTO  COCIMHEHUU
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAyd MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBAaTh
pe3yJbTAaThl TMOJY4YEHHOM 3aBUCHMOCTH B BHUAEC TaONUI] U TpaduKoB,
JieJaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIE H3MEpeHUs (PU3NYeCKUXx BeMMUuH (yJaeiabHas
TEMJIOEMKOCTh  BELIECTBA, CONPOTHBJIEHUE MPOBOJHUKA, padoTa H
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAYys MPEIJIOKEHHON WHCTPYKIUHU, U
BBIYUCIISATh 3HAUEHUE BEJINYMHBI;

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA HMX oOMmUcCaHus (B TOM YHCIE:
CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMETD,
BOJIbTMETP, CUETUUK DJJIEKTPUUYECKONM IHEPrUM, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPUUECKUE
MIPEAOXPAHUTEIH, SJICKTPOMArHuT, SJEKTPOABUTATEb MOCTOSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBAaX (DU3UYECKUX SIBICHUM U HEOOXOAUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIbHbBIC
npuboOpel MO CXeMaM ¢ CXeMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JBUTaTelb BHYTPEHHEIO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTAaBJATh CXEMbI JJIEKTPUUECKUX

27



LENEN ¢ MOCAeAOBATENbHBIM U MAPAUIETbHBIM COCIMHEHUEM 3JIEMEHTOB,
pas3inyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JIEKTPUUYECKUX LIETICH;
OPUBOJIUTH  MpUMEpPbl  (HAXOAUTh  HMHGMOpPMAIMI0O O  MIpHUMEPax)
IPAaKTUYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU N1l oOecrieueHrs 0e30MacHOCTH MpU OOpallleHUH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3[0pOBbS U COOJIOEHUS
HOPM 3KOJIOTHYECKOI0 IIOBEACHUS B OKPYXKAIOIIEN Cpele;

OCYIIECTBJIATh MOUCK HHPOpMauuu (U3HYECKOTO COJAEpKAHUS B
HNHTepHere, Ha OCHOBE HWMEIOLIMXCSA 3HAHUW W IIyTEM CpaBHEHMS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMALMIO,  KOTOpPAs
SBIISIETCS] POTUBOPEUUBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBHINOJHEHUU Y4EOHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (usmyeckoro copepikaHus, CIOPaBOYHBIE MaTEpUaAIbI,
pecypebl cetn MHTEpHET, BilageTs npuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE W KpAaTKUE YCTHBIE COOOILEHUS,
0006mass uHGOpPMAIMIO M3 HECKOJbKUX MCTOYHUKOB (HU3UUECKOTO
COZepXaHMsl, B TOM YHCIE€ MYyOJIMYHO TMPEACTABIATh PE3yIbTaThl
ITPOEKTHOM WJIM HCCIENOBATENBCKON JEATEIBbHOCTH, MIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA ammapaT Kypca (QU3MKH,
CONPOBOXIATh BHICTYIJIEHUE MPE3ECHTALNEM;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUNA (PU3MUECKHUX
IPOIIECCOB paclpenelisiTh O005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 3aJJa4aMH, CICOUThH 3a BBINOJHEHUEM IUIAHA JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaJa B
JIEATENIbHOCTD IPYIIIbL, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
MPOSIBJISISt TOTOBHOCTH pa3periarbh KOH(IUKTHL

K xoniy o0yuenus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIONb30BaTh TMOHATHS: CUCTEMa OTcu€ra, MarepualbHash TOYKa,
TPaeKTOpPHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWKEHUS, AedopManus
(ynpyrasi, macTuyeckasi), TpPEeHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTpP TsHKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M yIbTPa3BYK, DJIECKTPOMATHUTHBIC BOJIHBI,
IIKajga dJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M J1abHO30PKOCTb,
CHEKTPbl UCMYCKAHUSI W TOTJIONIeHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIBI, SIFICPHAs SHEPTEeTHKA,
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pa3nnyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE IBM)KEHHE, CBOOOAHOE
NaJieHUue Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, pPEaKTUBHOE JBI)KEHUE, KojeOaTellbHOE ABMXKEHUE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JIBUJKEHHE, OTPAKEHUE
3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE U IPeoMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jiokKeHHe OeIoro cBera B
CIEKTp H CJOXEHHE CIEKTpajJbHBIX I[BETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BO3HMKHOBEHHE JMHEMYATOro CIEKTpa
U3TYYCHHS) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHWE M3YyYEHHBIX (U3MYECKUX  SBICHUN B
OKpy)KarollleM Mupe (B TOM 4uciIe (PU3MYECKHE SBICHHUS B IPUPOJE:
MNPUIUBBL U OTJIMBBI, IBUKEHHE T1aHeT COTHEYHOM CHCTEMBbI, pEaKTHBHOE
JBUKEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBIICHUS B MPHUPOJE, OMOJOTUYECKOE NEHCTBHE BUIAMMOTO,
yIbTPa(PUOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTEeCTBEHHBIN
panMoOaKTUBHBIA (DOH, KOCMHUYECKHUE JITY4H, PaJUOAKTUBHOE H3IIyuCHHE
OPUPOJHBIX MHUHEPAJIOB, JEMCTBUE pAJUOAKTUBHBIX U3JIy4EeHUH Ha
OpraHu3M YelOBeKa), MPH ITOM TMEPEBOJIUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICISATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUIECKUX
SIBIICHUM;

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel U (PU3UYECKHE SIBICHUS, UCTIONB3YS
¢usnyeckue BETUMYMHBI (CpPEeOHSSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM [JBUKEHHM, YCKOPEHME, INEpPEMEIIECHUE, MyTh, YIJIOBas
CKOpOCTb, CHUJIa TpPEHUs, CWJIa YOPYTOCTH, CHUJia TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYIbC Tela, HUMIYJIbC CHUJIB,
MeXaHn4yecKkass paboTa M MOIIHOCTb, MOTEHIMAJbHAs DSHEPIus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS DHEPIUs CXKaTou
OPY)XUHBI, KHUHETUYECKas DSHEprus, IOJIHAs MEXaHUYecKas DSHEpIus,
NEepPHOJ M YacToTa KojeOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUS CPEIbl), MPU ONHUCAHUU
NPaBUJIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIUYMH,
0003HAaYEHUS! M €IUHULbl (U3HMYECKUX BEJIMYUH, HAXOAUTh (HOPMYJIBI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMH,
CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BETNUHH;
XapaKTepHu30BaTh CBOWCTBAa Tel, (DU3WUECKHUE SIBICHHUS M MPOIECCHI,
UCIOJIb3Ysl 3aKOH COXpPAHEHHs] 3HEPruu, 3aKOH BCEMHUPHOIO TSATOTEHHUS,
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OPUHIUIT  CYNEpPHNO3UIMKA CUJI, TPUHIMI OTHOCUTENbHOCTU [ ammies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpPaHEHUS HMMITYJbCA, 3aKOHBI OTPAXKECHUS U
MPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOr0 U MacCOBOT'O YHUCEI
IpU SJAEPHBIX PEaKLUAX, NP 3TOM J1aBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alKChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBSICHATh (PU3NYECKUE TPOLIECChl M CBOWCTBA TEJ, B TOM YMCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHO-CJIEJICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMopoil Ha 2—-3 W3YYECHHBIX CBOMCTBA (PU3NYECKUX SIBICHU,
(bU3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTE;

pemaTh pacu€THble 3ana4yd  (OMHUparoluecss Ha cucrtemMy u3 2-3
YpaBHEHUI), UCTONb3Yys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHall3a YCJIOBMS 3a7aud 3alHChiBaThb KPAaTKOE
YCIIOBUE, BBISBIATh HEAOCTAIOIINE WU U30BITOYHBIE TAHHBIE, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS (PU3NUYECKON
BEJIMYMHBL;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH TOMOIIU
(U3HYECKUX METOAOB, HCIONb3Ysl ONHUCAHUE HCCIEIOBAHMS, BBIIEIAThH
IIPOBEPSIEMOE  NPEIIIOJIIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAIKA
NPOBEJCHUS  MCCIEIOBAaHUA, JieJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOJEHUI U OIBITOB;

OPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (U3UYECKUX SABJICHUN WM
(bu3MUecKuX CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHUs! IHEPruH, 3aBHUCUMOCTb IEpHOJa KOJICOaHUM TNPYKUHHOTO
MasTHHMKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYABI MAJIBIX KOJCOAHMM, IPIMOJIMHEHOE PacCIpOCTPAaHEHUE CBETA,
paziiokeHue Oenoro cCBeTa B CHEKTP, U3YUYECHHE CBOWCTB M300pakeHHUs B
IJIOCKOM 3€pKajie M CBOMCTB HM300paKE€HHUs IMpeAMeTa B coOuparoiien
JauH3e, HAOMIOJCHHE CIUIOIIHBIX W JUHEHUYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ CcOOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
0o0Opy/IOBaHMs, ONUCHIBaTH  XOJ  ONbITA W  €ro  pe3yibTaThl,
(dhopMyIIUpoOBaTh BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, Onpenemss
CpelHee 3HaueHHe U3MepAeMOM BeNIUYMHBI ((POKyCHOE paccTosiHuE
coOuparorieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a HM3MEpEeHUs
(u3MepuTeIIbHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3MYECKHMX BEJIUYHUH C
UCIIOJIb30BAaHUEM IPSAMBIX HM3MEPEHHMI (3aBUCMMOCTH IIyTH OT BPEMEHHU
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Py PAaBHOYCKOPECHHOM JIBIDKEHHWH O€3 HadaJlbHOW CKOPOCTH, IIEpHOjIa
KoJieOaHMii MaTeMaTHYSCKOI0 MasgTHHKAa OT JJIMHBI HUTH, 3aBUCHMOCTHU
yrila OTpaXEHHUs CBETa OT yria MajeHUus W YIja MPEIOMJICHUS OT yIJa
MajieHus1): TUTAaHUPOBAaTh HKCCIIECIOBAHHME, CaMOCTOSATEIIBHO COOHpaTh
YCTaHOBKY, (HUKCHPOBATh pe3yibTaThl TOJYUYCHHOW 3aBUCHUMOCTH
(bU3UYECKUX BEIWYWH B BUJE TAONMI] U TpadUKOB, JEJaTh BBIBOABI I10
pe3yabTaTaM MCCIICIOBAHMS;

MPOBOANTh KOCBEHHBIC W3MEpPEHUS (U3NYECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJHOrO MaJeHUsl, KECTKOCTb MPYXKUHBI, KO3(DPUIMEHT
TPEHUS CKOJBKEHHUS, MEXaHWYecKas padoTa W MOIHOCTh, YaCTOTa U
neproj; KoJie0aHW MAaTeMaTHUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa coOWparomeld JMH3BI, pPaTUOaKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPCHUS, CISAyS IMPEIIOKCHHON MHCTPYKIIUH, BBIYHCIIATH
3HAYEHWE BEIMYMHBI U aHAJTM3UPOBATH TIOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUN;

coOJIr0/1aTh TIpaBujia TEXHUKH 0€30MMacHOCTH IMPH padboTe ¢ 1abopaTOPHBIM
000pyZ10BaHUEM;

pa3auyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTeprallbHas TOYKa, aOCONIOTHO TBEPAOE TEJI0, TOYCYHBIM HCTOUHHK
CBeTa, Jy4, TOHKas JIMH3A, IJIaHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJICIb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIMUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OmucaHus (B TOM 4YHUCIE:
CIUIOMETp, JATYMKHU TIOJOXKEHHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJOT, OYKH, TMEpPUCKOM, ¢oToanmapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PHU3MYSCKUX SIBICHUH M  HEOOXOAHMMBIC (DU3UUCCKUC
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMBl U CXCMaTHYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPONCTB, M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
IpU PEIICHUH YYEOHO-TIPAKTUICCKUX 3a/Jad, ONTHYECKHE CXEMBI IS
MTOCTPOCHHS N300pakKeHUH B INIOCKOM 3epKajie U coOMparoliei JuH3E;
NPUBOINUTH  MpUMEphl  (HAXOAUTh  WH(OpPMAIMI0O O  TpUMEpax)
MPaAKTHYECKOTO HKCIOJb30BaHUS (DU3NUECKUX 3HAHUN B ITOBCEIHEBHOMN
KU3HH JJ1s1 oOecrieueHrs 0€30MacHOCTH MPU OOpAaIlICHUH ¢ MPUOOpamMu U
TEXHUYECKUMH YCTPONUCTBAMH, COXPAHCHHUS 370POBbSI M COOIOACHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;
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OCYIIECTBJIATh TOMCK HHPOpMauu (U3NUECKOTO COJAEpKaHHUS B
HuTtepHeTe, caMOCTOATENBHO (GOPMYIUPYsl OUCKOBBIN 3aIIpOC, HAXOJIUTh
MyTU ONpPENENIEHUsI TOCTOBEPHOCTH MOJyY€HHON MH(OpMAaIMi Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTEIBbHBIX UCTOYHUKOB,

WCTIOJIHb30BaTh MPH BBHIMOJHEHUU Y4EOHBIX 3aJaHUi HAaydYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypcbl cetu VIHTepHeT, BiIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIC U YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3NYECKOTO COJEpIKAHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThl MPOSKTHOW WU UCCIIETOBATEIbCKON
NESATeNbHOCTA, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yYEHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszena (QU3MKU M COIMPOBOXKIAThH
BBICTYIUICHUE TPE3CHTAlMEl ¢ y4€TOM OCOOCHHOCTEH ayauTOpUHu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecrBo yacos DJIEKTPOHHBIE
Ne (uugposbie)
HaumeHoBaHue pa3aesioB U TeM NPOrpPaMMbl Konrpoanubie | Ilpakruueckue
n/n Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6mmoreka [JOK
1.1 O} - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;;?(jg:ogru 17£416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
2.1 1
CTpoctiie belllecTsa https://m.edso0.ru/7f416194
but6moreka [JOK
2.2 i 2 1
JIBr>KeHUe U B3aUMO el CTBHE YaCTHUII BEI[ECTBA httos://m.edsoo.ru/7f416194
bu6moreka I[IOK
2.3 Ar 2
PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. JIBu:keHue U B3auMo/ielicTBUE Tel
bu6 OK
3.1 MexaHn4YecKOe IBUKEHNE 3 nommorexa L

https://m.edso0.ru/7f416194
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bu6morexa IIOK
3.2 Hrepuis, macea, n10THOCT 4 ! https://m.edso0.ru/7f416194
bu6moreka [JOK
: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Hroro no pasaeny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenayva naBnenus: TBEPIABIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 5
Jlarere KiKOCTH https://m.edso0.ru/7f416194
bu6moreka [JOK
4.3 A 6
TMOC(EpHOE AaBICHUE https://m.edsoo.ru/7f416194
44 JleificTBHE )KMJIKOCTH M ra3a Ha MOTPyKEHHOE B 7 3 bubmmoreka [IOK
' HHX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 5. Pabora u MoiHOCTB. JHeprust
bu6moreka [JOK
51 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6moreka [JOK
5.2 IT 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHMADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KUIIACC

KoanyecTBo yacos DJIeKTPOHHBIE
OBbI€
Ne n/mn HanmeHoBaHMe Pa3ae/i0B U TeM IPOrpaMMbl KouTposbhbie | [IpakTHuecKme (undposeie)
Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
. bu6moreka [JOK
1.1 7
Crpoettiie i cpofictsa betectsa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CIUIOBHIC TPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHBIE SIBJICHUS
21 DJIEKTpUYECKHE 3apA/Ibl. 3apsHKEHHBIE Tela U UX 7 1 bu6morexa [IOK
' B3aMMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHBIH SICKTPHHCCIIT TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITHBIE ABICHIA https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 C) 4
HICKTPOMATHITTHAR HEAYICHIA https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 145
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9 KUIIACC

KoauuecTBo 4yacoB DJIeKTPOHHBIE
ndpoBbie
Ne m/m HaumeHoBaHMe pa3ieioB U TeM MPOTrPaMMbIl Kountpoabnsbie | IlpakTuueckue (uncpp )
Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Mexanundeckue siBJIeHUS
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
OIHCAaHUA https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AIOHBL COXPAHCHIT https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanndeckne KoJ1e0aHHSA U BOJHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAHIHACCKHIC KOTCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAHITACCKHC BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DiiekTpoMarHuTHOE 1MoJie U DJIeKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMArHUTHOE TI0JIC ¥ DJICKTPOMArHUTHBIC 6 9 but6moreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3znen 4. CBeToBbBIC ABJIEHUSA
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK
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Bbu6morexa IIOK
4.2
JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 3 2
AIONCHHE OEN0r0 CBETA B CICKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
5.2 C 6 1
TPOCHIE ATOMHOTO pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHUE U 0000IICHHE CONlEpPIKAHUS Kypca 9 5 bu6moTteka [JOK
' ¢uzuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecrBo yacos
Ne i/ Tema ypoka Konrpoabnsie | IIpakruyeckue UIEKTPORHBIC HPPOBLIC
Bcero oOpa3oBaTe/bHbIC PeCypchl
padoThI padoThI
1 ®usuka — Hayka O mpupone. JSBieHus 1
npupoasl. Puznueckue sIBICHUs
5 MexaHndeckue, TeIIOBbIE, 3SJIEKTPUUYECKHUE, 1
MarHUTHBIE, CBETOBbIE, 3BYKOBbIE SIBJICHUS
3 ®u3nyecKkrne BEINYNHBI U UX U3MEpPEHUE 1
VYpok-uccienoBanue "U3mepenue
4 TEMIIEpaTypbl TPH TOMOIIM KHIAKOCTHOI'O 1 1
TepMOMETpa U JaTYuKa TeMIepaTypsl"
Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAyKH
5 M3y4alT MNOpuponay. EcTecTBeHHOHAy4YHBIN 1 bubmmorexa [{OK
Meron mo3HaHus. Omnucanue ¢GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUI C IOMOIIbIO MOJIEJIEH
VYpok-uccnenosanue "lIIpoBepka THMIOTE3BI:
6 JaJbHOCTh TMOJETA  MIApUKA, MYHIEHHOTO 1 1
TOPU30HTAIBHO, TE€M OOJblle, YeM OoJblle
BBICOTA MycKa"
7 Crtpoenue BeniectBa. ONBITHI, JOKa3bIBAIOIINE 1 bu6morexa [IOK
JIUCKPETHOE CTPOCHHE BEIllECTBA https://m.edsoo.ru/ff09fe0a
8 JIBH>KeHHEe YacTHUIl BEIICCTBA 1 bubmiorexa TIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «ONBITH o 1 1
HaOJII0/ICHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B»
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10

ArperaTHbl€ COCTOSIHUS BEIIECTBA

B3auMocBs3p Mexay CBONCTBAMM BEILIECTB B
pa3HBIX arperatHbIX COCTOSIHUAX M HUX

but6mmoreka [JOK

11 ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edso0.ru/ff0a0378
OCco0EHHOCTH arperaTHhIX COCTOSTHUM BOJTbI
12 Mexannueckoe nBUxeHue. PaBHOMepHoe U bu6moTteka [JOK
HEPaBHOMEPHOE IBUKEHUE https://m.edsoo.ru/ff0a05c6
but6moreka [JOK
13 CkopocTtb. Equnuiiel ckopoctu httos://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU ABUKEHUS bubamorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH uHepuuu. BzaumoneiictBue
15 Te€Jl Kak IpPUYMHA H3MEHEHUs CKOpPOCTH Bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JIBAKCHHSI T
16 [ImoTHOCTH, BemiecTBa. Pacuer macchl U bubmmoreka [IOK
o0beMa Tena 1o ero MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «Ompenenenue
MJIOTHOCTH TBEPIOTO T
18 Pemenne 3amau  mo Tteme "IlmoTHOCTH bubmnoreka [IOK
Bemecrsa" https://m.edsoo.ru/ff0al23c
19 Cuna kak XapaKTepUCTHKA B3aUMOJEHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTopHas pabora «3yuenne
20 3aBHCHMOCTH  pacTsDKeHus  (medopmanun)
MPY>KUHBI OT ITPUIIOKECHHON CHITBD)
21 SIBnenue TaroreHus. Cuia TSHKECTH
29 CBs13b MEX]ly CHUJION TSDKECTH U MAacCOW Tea. bubmmorexa [{OK

Bec Ttema. Pemenne 3amay mo teme "Cuia

https://m.edsoo.ru/ff0al778
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TsHKecTn"

23 Cuna TsOKECTH Ha  JpYrux  IUIaHeTax. bu6motexa [IOK
duznyeckne XapakTepUCTUKHU NIJIaHET https://m.edsoo.ru/ff0a1502
but6mmoreka [JOK
24 Msmepertite ci. Jliamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
25 Bec Tema. Hepecomocts https://m.edsoo.ru/ff0al1778
26 CnoxxeHue JABYX CHJI, HalpaBJIEHHBIX [0 bubmmorexa [IOK
OJIHOM NpsiMoil. PaBHOMEICTBYIOIAS CUIT https://m.edsoo.ru/ff0ala70
7 Pewenne 3agau no reme "PaBHopeicTByromas
cun"
98 TpeHue CKONbXEHUS U TPEHHUE MOKOos. TpeHue bubmmorexa [IOK
B MIPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabora «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT bu6mmorexa [IOK
CHJIBI JIaBJICHUS u XapakTepa https://m.edsoo.ru/ff0alcc8
COIPHKACAIOLINXCS TOBEPXHOCTEI»
30 Pemenue 3a/1a4 Ha orpezeeHue
PaBHOACHCTBYIOLIEH CHIIBI
Pemenne 3amau mo Ttemam: «Bec Temay,
31 «['paduueckoe m3obpaxenue cum», «CHIBIY, Bu6mmorexa [IOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOMIAS CHID»
KonTponbHas pabota o TEMaM:
32 «Mexanmyeckoe JBYDKCHUEY, «Macca,
mI0THOCTEY, «Bec Temay», «['paduueckoe
n3o0pakeHue cuiny, «CHUIbD)
33 JlaBnenwue. CrmocoObl ~ yMEHBIIGHUS | bubmumoreka [IOK

YBCIMYCHHUA OJaBJICHUA

https://m.edsoo.ru/ff0a20a6
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34 JlaBnenne raza. 3aBUCHUMOCTH JaBJICHHS Tasa bu6mmoreka [JOK
oT 00bEMa, TeMITepaTyphbl https://m.edsoo.ru/ff0a2376
35 [lepenaua maBneHuWss TBEPABIMH  TEJIAMHU, but6mmoreka [JOK
KUJKOCTAMM U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHne B JKUJAKOCTH W Ta3e, BBI3BAHHOE but6mmoreka [JOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mno Tteme «JlaBneHue B but6mmoreka [JOK
JKUIKOCTH U raze. 3axkoH Ilackansa» https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobuaiomytecs cocyst https://m.edsoo.ru/ff0a2970
39 [ManpaBardeckuii mpecc Bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopiiiHEBOH XKUAKOCTHBIA HACOC
Atmocdepa 3emun. [IpuunHbl cyecTBoBaHus
a1 BO3JIyIITHONH O0O0JIOUKH 3eMiu. 3aBHUCHMOCTH bu6moreka [JOK
aTMOC(EpHOTrO JaBJIEHUS] OT BBICOTHI HaJl https://m.edsoo.ru/ff0a2b5a
YpOBHEM MOpS
42 Bec Bo3nyxa. ATMochepHoe TaBieHne E’[I:S;/I;Ir?ﬂfgjo?z}:f 0a2b5a
43 W3mepenne atmocdepHoro nasiaeHus. OnbIT bu6motexa [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpPHOTO JIaBJICHUS OT bubmmorexa [IOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. ATmMocdepHOe TaBiIEHHE bu6mmoreka [TOK
Ha pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Tteme "ATmocdepHOE
naBieHue"
47 JleficTBrE KUAKOCTH U T'a3a Ha MOTPYKEHHOE B bu6mmoteka [IOK
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HUX TeJI0. ApXuMenoBa CHila

https://m.edsoo.ru/ff0a3276

JlaGopaTopHas pabora «Omnpenenenue
48 BBITAJIKUBAIOIIEH CHUJIbI, JEWUCTBYIOIIEH Ha buomiorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPYKEHHOE B KHUIKOCTH)
JlabopaTtopHas pabota no TeMe
49 «HccnemqoBanne 3aBUCHMMOCTH Beca Tella B bu6moreka [JOK
BOJIe OT 00BEMA MOTPYKEHHOW B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YJaCTH Tellay
but6moreka [JOK
>0 Hnagarie Ten https://m.edsoo.ru/ff0a3a96
Jlabopatopnass pabora "KouctpympoBanme
o1 apeoMeTrpa WIM KOHCTPYHPOBAHHE JIOAKU U
onpenenenune eé rpy3onoabLEMHoOCT "
Pemenue 3amau mo temam: «llnaBanue cymos.
52 BoznyxomnnaBanuey, «JlaBnenue TBep)JnyTen, buomorexa LIOK
N https://m.edsoo.ru/ff0a3654
KUIKOCTEH U TA30BY»
bu6mmoreka [JOK
53 Mexanuieckas pabora https://m.edsoo.ru/ff0a3f82
but6mmoreka [JOK
54 MomHocTh. EqUHUIIBI MOIITHOCTH https://m.edsoo.ru/ff0a3fe?
55 VYpok-uccinenopanue  "Pacuér  MoIHOCTH,
pa3BHUBaEeMOM MpH MoabEME 10 JiecTHHIIE"
56 IIpocteie Mexanu3Msbl. Peraar. PaBHoBecue cui
Ha pbIyare
Konrponenass pabora mo Tteme «/laBnenwue
57 TBEPABIX TeJN, OKUAKOCTEH W Ta3oB» /
Bcepoccuiickas mpoBepodHas paborta
58 PesepBHbiii ypok. PaboTa ¢ TekcTtamu 1o teme bubmmorexa [{OK
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«/laBiaeHue TBEPABIX T, )KUJIKOCTEH U ra30B)»
/ Beepoccuiickast mpoBepoyHas paborta

https://m.edsoo.ru/ff0a4ffe

Peruaru B TexHuke, OBITYy © TpPUPOJE.

bub6mmoreka [JOK

59 Ha6opaT0pHa${ pabora «HccnenoBanue 1 0.5 httos://m.edsoo.ru/ff0ad78e
YCIIOBUI paBHOBECHS pbluara

50 Pemenne 3amau  mo  Teme  «YCJIOBHSA 1 bubmmoreka [IOK
paBHOBECUS pblUara» https://m.edsoo.ru/ff0a48a6
Koadpdunment MOJIE3HOT O JIeH CTBUS

61 MEXaHU3Ma. JlaGopaTropHas pabora 1 0.5
«3mepenue KIIJI HakTOHHOM MJIOCKOCTH»

62 Pemtenue 3amau mo teme "Paborta, MOIIHOCTD, 1 bu6moreka IIOK
KIIa" https://m.edsoo.ru/ff0a4c48

63 Mexanundeckass JHeprus. KuHernueckas u 1 bu6morexa [IOK
MOTEHIIUAJIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUs MEXaHUUECKOH 3Heprun 1 Bu6mmorexa [IOK

https://m.edsoo.ru/ff0a4360

VYpok-3KcnepuMeHT o TeMe
"DKcnepruMEeHTalIbHOE onpenencHue

65 W3MCHEHUS! KUHETUYECKOW W TIOTCHIIMAIBbHOMN 1 1
SHEPrUuu NpPU CKATBIBAHMM TeJla 110 HAKIOHHOMN
njaockocTu”

66 Konrponpnas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPIUsI»

67 PesepBHbIii ypok. PaboTa ¢ TekcTtamu 1o teme 1 bu6motexa [IOK
"MexaHudeckoe aBuxenue" https://m.edsoo.ru/ff0adeeb
PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o teme

68 1
"PaboTa. MomtHocTh. DHEprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoanuyecTBo 4acoB

DJIeKTPOHHBIEe HU(POBbIE

Ne n/m Tema ypoka KonTpoabubie | IlpakTuuyeckue
Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoThI
OcHoBHBIE MTOJIOXKEHUS MOJIEKYJISIPHO-
1 KMHETHYECKOW TEOpPUM M HUX  OIBITHBIE 1 brtamorexa [IOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Monenu TBEpAOrO, )KUAKOTO M Ta3000pa3HOTO 1 bubmioreka [IOK
COCTOSIHM BelllecTBa https://m.edsoo.ru/ff0a540e
OObscHeHHE CBOICTB TBEPIOTO, XKHUAKOTO H
4 ra3zoo0pa3HOro  COCTOSHUM  BellecTBa Ha 1
OCHOBE MOJIOKEHU MOJIEKYJISIPHO-
KHUHETUYECKOU TEOpUHU
bu6mmoreka [JOK
5 Kpucrammueckue n amopgHbIe Tena 1 https:/m.edsoo.ru/ff0a5800
5 CmauuBaHue u KaluJJISIPHOCTb. 1 bubmotexa [JOK
[ToBepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmMpeHue u cxarue 1 brbmorexa [TOK
https://m.edsoo.ru/ff0a5a26
3 Temnmepatypa. CBsi3pb  TemmepaTypbl €O 1
CKOPOCTBIO TETJIOBOT'O ABUKEHUS YaCTHI]
9 Buyrpennsis sHeprus. CriocoObl HU3MEHEHHS 1 bubmotexa [JOK
BHYTPEHHECH SHEpPrun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buget remionepenau 1 https://m.edsoo.ru/ff0a6412
11 Ypoxk-koH depeHmus "IIpakTHyUeckoe 1 1 bubmmorexa [IOK
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WCIIOJIb30BAHUE TEIIOBBIX CBOMCTB BEIECTB U
MaTepHaJioB B LIENIX dHeprocOepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KommuectBo TETLIOTHI. VnenpHast bubmoteka [JOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TermnooOMeH bubmotexa [JOK
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora "UccnenoBanue
14 SIBJIGHUSI TEMJOOOMEHAa TIpH CMEIIMBAaHUU bubmorexa [JOK
. N " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU M TOpstueil BOJIBI
Pacuer xommuectBa TENJIOTHI, HEOOXOAUMOTO
15 JUTSL HarpEBaHUs TeJla M BBIIEISEMOT0 UM TIPH
OXJIQXKICHUH
16 JlabopaTopHas pabora "Onpenenenue bubmmorexa [IOK
yACIbHOM TEMJI0EMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 DOHeprus  TOIIMBA.  YJelbHas  TemioTa bubmotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpAEBaHNE KPUCTAIIIMYECKUX bubmmoreka LIOK
Tell. YIelbHas TEIJIoTa JIaBIEHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTopHas pabora "Onpenenenune bubmotexa [JOK
yAEIbHOM TEIIOTHI IUIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3zoBanue u KOHJI€HCallUsl. bubmuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. VY nenbHas TEI0Ta
21 napooOpa3oBaHus u KOH/ICH CallhH. bubmuoreka LIOK
3aBUCHUMOCTb  TEMIIEpaTypbl KHUIIEHUS  OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO JaBICHUS
99 Brnaxxnocts BO3myxa. JlabopatopHas paGora bubmoteka IJOK

"OmnpeneneHre OTHOCHUTEIBHOW BIIAXKHOCTH

https://m.edsoo.ru/ff0a7628
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Bo3ayxa"

Pemenue 3amay Ha omnpeneiacHUE BIIAXKHOCTH

23
BO3/yXa
[IpuHuuner pabOTHl TEIMJIOBBIX JBHUTaTeNeH.

24 [TapoBass TypOuHa. [IBuraTenp BHYTPEHHETO
CropaHus

95 KIIZ{ TennoBoro naBuratens. TenmoBbie bubmotexa [JOK
JIBUTATENIM U 3alUTa OKpY:Karoleil cpensl https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHEHUS U MPEBpALICHUsI SHEPTHH B
TEMJIOBBIX MPOIECcCax
[TonroroBka K KOHTPOJBHON paboTe Mo Teme

27 "TemnoBsle siBIeHUS. 3MeHeHue arperaTHBIX bubmmorexa [IOK

. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIeCTBA
Kontponbnas pabora no Teme "TemnsoBble
. bu6mmoreka [JOK
28 sIBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSHUMN
. https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Onextpuzanus Ten. J[Ba poma 31IEKTPUUECKUX
3apsa0B

30 Vpok-uccinenopanue  "OnexkTpuzanus — Te
UHIYKIMEN U U CONIPUKOCHOBEHUU "

31 B3aumoneiicTBue 3apsyKeHHBIX Tell. 3aKOH bubmioreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DneKTpudecKoe noJie. Hanpspxkennocts

32 AIIEKTPUIECKOT O oISt punun butmmorexa [IOK

' . https://m.edsoo.ru/ff0a8a0a
CYIEPITO3UIIUN ITIEKTPUIECKUX MTOJICH
33 Hocurenu AIEKTPUIECKUX 3apsiaoB.

DOnemeHTapHbId 3apsia. CTpoeHue aToma
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34 [IpoBogHUKHN u JIADJIEKTPUKH. 3akoH bu6mmoreka [JOK
COXpPaHEHHMS DJICKTPUUECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha TIPUMEHEHHE CBOWCTB bubmmorexa [IOK
BIEKTPUY ECKUX 3apsJI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKU TOK, yCIOBUS €ro
36 cyliecTBOBaHMs. VICTOUHUKM 3JEKTPUYECKOTO brbamorexa [IOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefCTBUS DIEKTPHIECKOTO TOKA bubmorexa [JOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccienopanue "JlelictBue
38 AIIEKTPUYECKOrO0 TIOJS HAa TPOBOJHUKUA U 1
JTUJIEKTPUKH"
39 DNEKTPUYECKUN TOK B METAJLIIAX, KUJKOCTAX U bubmmorexa [IOK
raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYEcKasi 11eNb U €€ COCTaBHbBIC YaCTH
41 Cuna TOKa. JlabopaTopHas pabora 05 bubmmorexa [IOK
"N3mepeHne u peryJmpoBaHue CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HampsbkeHue.  BombTMmerp.
42 JlabopatopHast  pabora  "U3mepenue u 0.5 brtamorexa [IOK
" https.//m.edsoo.ru/ff0ade14
peryIMpOBaHKE HATIPSK CHUS
43 ComnpoTuBiieHME  MPOBOJHHUKA.  YIEJIbHOE bubmmorexa [IOK
COIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 3JEKTPUYECKOr0 COMPOTUBJICHUS] NPOBOAHUKA 1 bubmotexa [JOK
OT €ro JUIMHBIL, IUIOLIAJAM TIONEPEYHOro https://m.edsoo.ru/ff0aa738
Ce4eHHs U mareprana'
45 3aBUCUMOCTh CHJIBI TOKa OT HampsDKEHHS. bubmmorexa [IOK

3akon Oma s ydacTka 1enu

https://m.edsoo.ru/ff0aa44a
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JlabopaTopHas pabora "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKa, HAYHICTO 4YCpE3

bu6mmoreka [JOK

46 pe3UCTOp, OT CONPOTUBIIEHUS pE3UCTOpa U https://m.edsoo.ru/ff0aa04e
HarnpspKeHHs Ha pe3ucTtope”
47 [TocnenoBarenbHOE u napassenbHoe
COEIIMHEHUSI TPOBOTHUKOB
JlaGopatopHast paborta "IlpoBepka mpaBuia
48 CIIOKEHUS HaNpsKEHU N npu bubmuorexa [JOK
MOCJIEA0BATEIbHOM COEAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlabopatopHast paborta "IIpoBepka mpaBuiIa
49 TUTST ’ CI/IJI'I)BI foxa an/Ip Hr;pa.]'l.]lepJ'IbHOM bubmorexa [JOK
" https://m.edsoo.ru/ff0aadle
COCAMHEHHUH PE3UCTOPOB
50 Pewenne 3amau Ha npumeHenue 3akoHa Oma bubmotexa [JOK
JUISL pa3JINYHOTO COEIMHEHNS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora u MOIIHOCTH AJEKTPUUECKOTO TOKAa. bubmoteka IJOK
3akon [xxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTopHast pabota "Onpenenenue padOThI bubmotexa [JOK
1 MOIITHOCTH 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUyYecKue enu W ToTpedurenu
53 3neKT;1/IquKOI71 3H:pr1/m B OBITY. I]ZOpOTKOC bu6amorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIC
55 Ypok-uccinenopanue "U3yueHue noJjein bubmuorexa [IOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe mosie. MarautHoe moJjie 3eMiau U bu6mmoreka [JOK
€ro 3HaueHHe JUIA )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
o7 [TonroroBka K KOHTPOJBHON paboTe Mo TeMme bubmmorexa [IOK
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"DnekTpuyeckue 3apsabl. 3apsHKEHHbIE TENna U
ux B3aNMOJICHCTBUS. IlocTosHHBII
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c

58

KonTtponphas pabota 1o Teme

"DnekTpuyecKkue 3apsabl. 3apsHKEHHbIE Tena U

ux B3aNMOJICHCTBUSL. ITocTostHHBIN
n

JJIEKTPUYECKUHA  TOK /" Bcepoccuiickas
npoBepoyHas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

Pe3epBHblii ypok. Pabota ¢ Tekcramu 1o teme
"[locTosiHHBIA ~ 3neKTpudyeckuit  Tok"  /
Bcepoccuiickas mpoBepounas pabota

bubmioreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OIEBIT Opcrena. MaruutHoe [1oJIe
JNEKTPUUECKOrO0 TOKa MarHuTHoe  ToJie
KaTYLIKHA C TOKOM

bu6moreka [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpumeHeHne D>IEKTPOMAarHUTOB B TEXHUKE.
JlabopatopHast pabora "M3yueHue nencTBUS
MAarHUTHOTO MOJI Ha TPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTATED MTOCTOSTHHOTO TOKa.
Hcnons3zoBanue AJICKTPOBUTATETEH B
TEXHUYECKHX YCTPOMCTBaX M Ha TpaHCIIOpTE.
JlabopaTtopHasi pabora "KoHCTpynpoBaHue U
u3yueHue paboThl 3JEKTPOABUTATENS"

bubmioreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Onbitel @apaness. 3aKOH 3IIEKTPOMArHUTHOM
naaykuun. [Ipasuno Jlenna

64

Onextporenepatop. CrnocoObl  MmoTydeHUS
ANEKTPUUECKOW PHEPruu. DJIEKTPOCTAaHIIUU Ha
BO300HOBJIIEMBIX HCTOUHUKAX SHEPTUH

65

[TonroroBka K KOHTPOJBbHON paboTe Mo Teme
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"DNEeKTPUYECKUE U MArHUTHBIE SABJICHUS"

KonTponbHas pabota o TeMe bubmmorexa [IOK
66 1
"DNEeKTPUYECKUE U MAaTHUTHBIE ABJICHUS" https://m.edsoo.ru/ff0acb14
PezepBHbiii ypok. PaGoTa ¢ Tekcramu 1o teme bubmotexa [JOK
67 1
"TemuioBele siBJIeHUA" https://m.edsoo.ru/ff0accse
68 PesepBHblii ypok. PaboTa ¢ Tekctamu mo teme 1
"MarHuTHbI€ SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 14.5
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9 KUIIACC

KoanuecTBo 4acoB

Ne JJIeKTPOHHBIe HUu(poBbIE
w/n Tema ypoxa Beero KonrTpoabubie | IlpakTuyeckue 06pa3oBATEBHEIE PECYPChI
padoThI padoThI
1 Mexanndeckoe aBHKEHHME. MarepuanbHas 1
TOYKa
5 Cucrema oTcyeTa. OTHOCUTENBHOCTD 1 bubmmoreka [IOK
MEXAHUYECKOI'O IBUKEHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIIMHENHOE IBUKECHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NpAMOJMHENHOE IBUKEHUE. 1
Cpennsisi 1 MTHOBEHHAs! CKOPOCTh
5 [IpsiMmonuHEetHOE PaBHOYCKOPEHHOE JIBUKEHUE. 1 bubmorexa [{OK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOJIMHENHOT 0
6 PaBHOYCKOPEHHOT O JIBUKEHUS. I'padux 1
CKOpOCTHU
JlabopaTopHas abota "Omnpenenenue
7 yCKOIf)eHI/IfI) Tena ’ pu paBHoycicopeHHOM 1 1 bubamorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHUU IO HAKJIIOHHOM TIOCKOCTH
8 CBobOonHoe nagenue tein. Onbitel [anuines 1
PaBHOMEpHOE JABMXKEHHE TIO0 OKPYKHOCTH.
9 [Mepuox m wacrora oOpamenus. JluHeiHas u 1 Bubmorexa [TOK
https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 LleHTpOCTpEeMHUTEIIBHOE YCKOPEHUE
11 [Iepasriit 3akoH HeroTOHA. BekTop cuibl 1 bu6mmoteka [IOK
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https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Herotona. PaBHoxelcTByronas bu6mmorexa [IOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akon Hetotona. Cyneprno3uius cui Egg;;;fg:oggﬁf 020982
14 Pemienne 3amau Ha TpUMEHEHHE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmmorexa [IOK
15 Cuna ynpyroctit. 3akon 'yka https://m.edsog ru/ffOaeca2
16 Pemenue 3anay no reme «Cuiia ynpyroctum»
17 JlabopatopHas pabora «OmnpeneneHue bu6motexa [IOK
YKECTKOCTH TIPY>KUHBDY https://m.edsoo.ru/ff0aee28
bu6mmorexa LIOK
18 CHa Tpeti https://m.edsog ru/ff0af738
bu6morexa [IOK
19 Pemenue 3amau mo reme «Cuina TpeHUsI» httos://m.e dsocI)J.:ru /Ff0afa26
20 JlaGopartopHas pabora "Onpenenenue bubmumoreka [IOK
KO3 dUIMEHTA TPEHUS CKOJIbKCHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau mo teme "3akoHsl HproToHa. but6mmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuma TSOKECTH W 3aKOH  BCEMHUPHOTO bubmmorexa [IOK
TATOTEHUs. Y CKOpEHHE CBOOOAHOIO NaJAeHus https://m.edsoo.ru/ff0af044
Ypok-koHpepenuus "JIBukeHHEe Tea BOKPYT
23 I'PaBUTAIMOHHOTO LeHTpa (Conneunas
cucrema). ['amakTuku"
24 Pemenne 3agau mo Teme "Cuia TSKECTH H Bbu6morexa IIOK
3aKOH BCEMUPHOr0 TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMuueckas ckopocts. HeBecomocTs bu6morexa [IOK
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U IIEPETPYy3KHU

https://m.edsoo.ru/ff0af33c

PaBHoBecue MaTepruaIbHOW TOYKH.
AbGcomoTHO TBEpHmoe Tenmo. PaBHOBecue

but6mmoreka [JOK

26
TBEPAOrO Tela C 3aKPEIUVIEHHOW  OChIO https://m.edsoo.ru/ff0afe36
BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTr
PaBHOBeCHE MaTepuagbHON TOYKH.
27 AbcomotHO  TBEpHoe Teno. PaBHOBecue
TBEPAOrO Tela C  3aKPEIUIEHHOW  OCBIO
BpaieHusi. MomeHT cuiibl. LleHTp TsxecTn
98 Pemenne 3amauy mo Tteme "MOMEHT CHIIBL bubmumoreka [IOK
entp tsoKecT" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe Mo Teme
29 "MexaHn4eckoe OBIDKEeHHE. B3aumopencTsue bubmotexa HOK
. 8 ' https://m.edsoo.ru/ff0b0408
TeJ
30 KontponbsHas padorta mo teme "MexaHnueckoe bu6morexa [IOK
nBmkenne. Bzaumopeiicteue ten" https://m.edsoo.ru/ff0b06ec
Nmnynec  Tema. HWMnynsc  cuisl.  3aKoH
31 COXpaHEHHSI UMIyJIbca. YIPYroe U HEynpyroe bubmorexa [JOK
panen YR TPV YipYY https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBHE
39 Pemienne 3agay mo teme "3akOH COXpaHEHHS bubmmorexa [IOK
uMIysbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koH(pepeHuus "PeakTuBHOE IBH)KEHUE B
MIPUPOAE U TEXHUKE"
but6moreka [JOK
34 Mexanudeckasi paboTa ¥ MOILTHOCTh
P H https://m.edsoo.ru/ff0b0a84
PaGoTta cumbl TSOKECTH, CHUIIBI yIPYrocTH M bubmmorexa [{OK
35
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlabopaTtopHas pabota «OrmnpeneneHue padOThI
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CIJIBI TPEHHUsS MPH PABHOMEPHOM JIBH)KCHHUH
TeJa 0 TOPU3OHTATILHON TOBEPXHOCTH

Cesi3p sHepruu u pabotel. [loTeHunambHas

37
SHEPTUs
38 Kunernueckas SHEPrusl. Teopema 0 bu6mmoreka [JOK
KMHETHYE€CKOW DHEPIUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SJHEPTHUH B MEXaHHUKE
40 JlabopatopHast pabGota «l3ydyeHue 3akoHa bubmotexa IIOK
COXPaHEHUS YHEPrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoe JIBHKCHU C u ero bubmmoreka [IOK
XapaKTepUCTUKHU https://m.edso00.ru/ff0b1858
42 3atyxatomue  KoneOaHus.  BBIHYXIEHHBIE bubmmorexa [{OK
konebOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKuil U PYKUHHBIA MasiTHUKU
VYpok-uccinenopanue «3aBUCUMOCTh IEpPHOJA
44 KOJIeOAHWH OT KECTKOCTH TMPYKHUHBI M MacCChl bubmorexa HOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamienne sSHeEpruM MNpU MEXaHUYECKUX
KOJeOaHUSIX
JlabopatopHas pabora «OnpeneneHue 4acToThl
46 u nepuoja KoJeOaHui MPY>KUHHOTO bubmorexa [JOK
pEoA 24 https://m.edsoo.ru/ffOblaec
MasITHUKA
JlabopatopHas abota «[IpoBepka
47 HGSaBII)/ICI/H\EI)OCTI/I ne 1/1130 a KoneGaHHﬁp r p3a bubamorexa LIOK
PrOA py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOT'0 K HUTH, OT MacChl I'py3a
48 MexaHu4JecKue BOJIHEL CsoiicTBa bu6moreka IIOK
MeXaHu4yeckux  BomH.  IIpomonsHble WM https://m.edsoo.ru/ff0b21fe
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TONCPCUYHBIC BOJTHBL

Ypok-koHpepenuus "MexaHUYeCKHe BOJIHBI B

49 " .
TBEpIIOM Tese. CeilcMUUecKre BOJIHBI"
50 3Byk. PacnpocTpanenue u oTpaxeHue 3ByKa
51 Ypok-uccinenopanue "HabGmroneaue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'pomkocts  3Byka W BBICOTA  TOHA.
AKyCTUYECKHI pE30HaHC
53 Ypok-koHpepeHIus "VbTpa3Byk u bu6moteka [IOK
nH(}pa3ByK B IPUPOJC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIIBHOM paboTe MO Teme
" bubmmorexa [IOK
54 3aKOHbI COXpPaHEHHS. MexaHnnueckue
., https://m.edsoo.ru/ff0b25f0
Kos1e0aHMs U BOJIHBI
Kontponenass pabora mo Teme "3aKOHBI
95 coxpaHeHHs. MexaHMUecKue KoJieOaHHs |
BOJIHBI"
56 DJIEKTPOMArHuTHOE ToJje. DIEKTPOMArHUTHBIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koHpepeHIus "[lIkana
but6mmoreka [JOK
58 JJIEKTPOMAarHuTHeIX BOJIH. Vcnosib3oBaHue
. " https://m.edsoo.ru/ff0b2fe6
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3HU
VYpok-uccinenopanue  "M3yueHue  CBOWCTB
bu6moreka IIOK
59 JJIEKTPOMAarHUTHBIX ~ BOJH C  [OMOIIbIO
" https://m.edsoo.ru/ff0b2c6c
MOOHJIbHOTO TelieoHa
50 Pemenue 3amau Ha ompeneneHHE YaCTOTHI U

JJINHBI BHCKTPOMaFHHTHOﬁ BOJIHBI
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DnexTpoMarHuTHas npupoaa cseta. CKopocTh

bub6morexa IIOK

61
cBera. BomHoBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku CBETA. [Ipsmonuneiinoe
62 acpocTpanenne csera. 3atMenus ComHia u bubmotexa [IOK
pacripoctp ) H https://m.edsoo.ru/ff0b3658
JIyHb1
3aKOH OTpa)keHusl cBera. 3epkana. PemieHue
63 3a7ad Ha IPUMEHEHHE 3aKOHA OTPaKEHHUI bubmiorexa [OK
p P https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomnenne cBeta. 3aKOH TPEIIOMIICHHS but6mmoreka [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
[lomnoe BHYTpeHHEEe  OTpakeHHE  CBeETa.
65 Hcnons3oBanue IIOJIHOT'O BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaXKEHUS B ONTHYECKUX CBETOBOJAX
JlaGopatopHas pabota "UccnenoBanue
66 3aBUCHUMOCTH yTJia TIPEJIOMJICHHS CBETOBOTO
Jy4ya OT yIJla NaJeHus Ha rpaHulle "BO3oyX-
crexkiao""
Ypok-koHpepenius "M crnonp30BaHNUEe MOTHOTO
67 BHYTpPEHHETO OTpakeHUSI: CBETOBOJIBI,
OIITHKOBOJIOKOHHAA CBS3b"
but6mmoreka [JOK
68 JInu3el. OnTuueckas criia JUH3GI
https://m.edsoo.ru/ff0b3f2c
bu6moreka IIOK
69 ITocTpoenue n300pakeHnil B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTopHast aboTta "Onpeneienue
70 ok I(jHOFI()) accmsﬁmz u OHTH‘ICCII)<OI>'I CHJIBI brubmiorexa LIOK
Y P " https://m.edsoo.ru/ff0b4206
cobuparomei JTUH3bI
71 Ypok-koH(pepennus "OnTuyeckue JIHUH30BBIC bu6morexa [IOK
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puOopsr"

https://m.edsoo.ru/ff0c0a7e

bubmmoreka [IOK

72 I'ma3 kak ontuyeckas cuctema. 3peHue https://m.edsoo.ru/ffobA684
73 Ypok-korpepenus "ledekrer 3penus. Kak
COXpaHUTh 3peHue"
Pasznoxxenue Genoro ceera B crekTp. OMNBITHI
74 HerotoHa. Crio)keHHE CHEKTpaJbHBIX IIBETOB. bubmorexa [JOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaGopaTopHast pabota "OnbITbI o
75 pasnoXKeHuI0 0Oenoro cBera B CHEKTPp U bu6mmoreka [JOK
BOCIIPUATHIO IIB€TAa MPEIMETOB IpU HUX https://m.edsoo.ru/ff0c0e2a
Ha0JII0IEHUH Yepe3 LIBETOBbIE PHILTPHI"
76 VYpok-nnpaktriky™m "BoiHOBBIE CBOMCTBa CBeTa:
nucrepcusi, uHTeppepeHus u qudpaxmus”
77 Oneitel Pesepdopna m mimanerapHas Mojeb bu6moreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue M NOIJOLIEHHE CBETa aTOMOM. bubmoreka [IOK
KBaHTeI. JIMHE4aTBIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-npaktrikym  "HaOmogeHue  cekTpoB bu6motexa [IOK
80
ucryckaus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenne atoMHOrO0 sipa. Hykiionnas monesns buomorexa LIOK
https://m.edsoo.ru/ff0c18ac
bubmmoreka [IOK
83 PannoaktuBHbIE peBpaiieHus. M30Tomns httos://m.edsoo.ru/ffoc1ald
84 Pemntenune 3amau mo TteMme: "PagmoakTHBHLIE but6moreka [JOK
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npeBpauieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmnama

86 Ypok-koHbepeHIus "PannoakTuBHBIE bubmmorexa [{OK
W3IIy4eHHs B IPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepubie peakuuu. 3aKOHBI COXpaHEHUS bu6moTteka [JOK
3apsiIOBOTO M MAaCCOBOTO YK CEN https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsi3u aTOMHBIX sifiep. CBS3b Macchl U bu6moTteka [JOK
SHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenne 3anau no teme "Anepusie peakuun"

90 Peakuuu cuntesa u nenenus suep. Mcrounuku bubmmorexa [IOK
sHepruu CoJHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koH(pepenuus "SnepHas sSHepreTuka.

91 JleicTBUSL pajlMOAKTUBHBIX U3JIYYECHHH Ha
JKUBBIC OPraHU3MbI"

[ToaroToBka K KOHTPOJIBHOH paboTe mo Teme

92 "DNEeKTPOMarHuTHOE noJe. bubmmorexa [{OK
DJeKTpOMarHuTHele  BOJHBL. ~ KBaHTOBBIE https://m.edsoo.ru/ff0c223e
saBjeHus"

KonTponpHas pabora o TEME
"DneKTpOMarHMTHOE oJIE.

93 DneKTpoMarHuTHele  BOJHBL. ~ KBaHTOBbIE
siBeHuA"

94 [ToBTopenue, o006o06menne. JlabopaTopHbie bu6morexa [IOK
paboTsl o Kypcey "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpEHUE, 0000111eHYE. Pemenue

95 pacuyeTHBIX M KA4YECTBEHHBIX 3a7ad MO TeMe bubmmorexa [JOK

"TeroBbie Tiporiecch”

https://m.edsoo.ru/ff0c2572
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[ToBTOpEHue, obobuieHue. Pemenue
96 ACUETHBIX M Ka4eCTBEHHBIX 3a7ad MO TeMe 1 bubmiorexa LIOK
p . A https://m.edsoo.ru/ff0c2a22
"KIIJI TenyoBwIX nBUratenci'
[ToBTOpEHue, 0bob11eHue. Pemenue
but6moreka [JOK
97 pacyeTHBIX M KA4eCTBEHHBIX 3a/ad IO TeMe 1
https://m.edsoo.ru/ff0c2b30
"KIII anexTpoycTaHOBOK"
08 [ToBTOopenue, o06oOmenue. JlaGopartopHbie 1 1 bu6moTteka [JOK
paboTel o Kypcy "CBeToBbI€ SIBICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6ob6menune. Pabora ¢ Tekctamu 1 bu6motexa [IOK
1o TemMe "3aKOHbI COXpAaHEHHS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menne. Pabora ¢ Tekcramu 1 bu6moreka IIOK
o teme "Konebanus u BoHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6obmeHne. Pabora ¢ Tekcramu bu6morexa [IOK
101 1
o reme "CBeToBbI€ SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, obobmenue. Pabora ¢ Tekcramu 1
o Teme "KBanToBas u simepHas puszuxa'
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iinyaThb SABJICHUA 110 OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (bHSI/I‘IeCKOC SBJICHUC

1.3

paciiodHaBaTb IIPOABIICHUC H3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX SIBICHUM B
OKpyXKaromemM MHPE, B TOM 4YUCIIC (1)I/ISI/ILICCKI/IC SABJICHHA B IIPpUPOIAC,
IIpHu 3TOM IEPCBOJUTH IMPAKTHUYCCKYIO 3a1a4y B y‘Ie6Hy10, BBIICIATH

CYILIECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUECKUX SBICHUN

1.4

ONUCHIBATh M3y4YCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCHOJNBb3ysl (U3NYECKHE BEJIMYHMHBI, NP OMNHMCAHUM TPABUIBHO
TPaKTOBaTh (PU3NYECKUH CMBICI HCIOJNb3YyEMbIX BEIUYUH, HX
0003HaUEHUS U €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOINE JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTMMHU
BEIMYMHAMH, CTPOMTh TpaUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(U3NYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJIEHUS U IPOLECCHI,
UCIOJIb3Ysl M3YYECHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHAa M  3alUChIBaTh €ro MaTeMaTHYeCKoe

BBIPAKCHUEC

1.6

OOBSICHSITh (PU3UYECKHUE SBIICHUS, MPOLECCHI U CBOHCTBA TEJ, B TOM
9UCclie W B KOHTEKCTE CHUTyallUld IMPAKTUKO-OPUCHTHPOBAHHOTO
XapakTepa: BBISBIATh IMPUYMHHO-CICICTBCHHBIC CBSI3H, CTPOUTh
oObsicHeHne M3 | — 2 JIOTMYEeCKHX IIMaroB ¢ omopod Ha 1 — 2
M3YUYCHHBIX CBOMCTBA (DM3UUECKUX SBJICHUH, (DU3NUYCCKUX 3aKOHA WJIH

3aKOHOMEPHOCTHU

1.7

pemath pacyéTHble 3a1auyd B 1 — 2 AeHCTBHUS, UCMONb3Ys 3aKOHBI U
(bopMyIbl, cBsi3bIBaIONMEe (U3NIECKUE BEITMYUHBI: HA OCHOBE aHaJM3a

YCJI0BUsA 3ada4d  3allMCbIBATBH KPATKOC YCJIOBHC, IIOJACTABJIATH
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¢bu3nyeckue BEMMYUHbBI B (OPMYIIBI U TPOBOAUTH PACYETHI, HAXOIUTh
CIpaBOYHBIE JTAHHBIC, HEOOXOAMMBIC JJIs PEIICHUsS 33]a4, OIlCHHBAThH

PEATMCTUYHOCTD OJIYYCHHOW (PU3NYECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PELIMTh IMPU MOMOIIU
(GU3NYECKNX METO/OB, B OINUCAHUU HWCCIENOBAaHUS BBIIEIATH
MpOBEpsSIEMOE  MpennojokeHue  (TUMOTE3y), pasiuyarb u
WHTEPIPETUPOBATh TMOJYUYCHHBIH pPE3yJIbTaT, HAXOAUTh OIIMOKH B

X0 OIIbITa, A€JIaTh BBIBOJLI 11O €T'0 PC3yJibTaTaM

1.9

MPOBOAUTH OMBITHI O HAOMIOMCHUIO (QU3UYCCKUX SIBJICHHA WIN
¢busznyeckux  cBoMcTB  Tem:  (OpMynIMpoBaTh  IpOBEpSIEMbIe
NPEANONOXKEHUsl, COOMpaTb  YCTAaHOBKY U3  IMPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIlIMCbIBATh X0/ OIIbITA U q)OpMy.]'II/IPOBaTI) BBIBOJIbI

1.10

BBITMIOJHATD MPSAMBbIE U3MEPEHUS C UCIOJIb30BAaHHWEM AaHAJIOTOBBIX U
u(ppOBLIX MPUOOPOB, 3aMHUCHIBATH MOKAa3aHHS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHHIMA

1.11

MPOBOJUTh  KMCCIICIOBAHME 3aBUCUMOCTH  OJHOW  (pu3MUYECKOM
BEJIMYMHBI OT JPYrod C HCHOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM Y4E€OHOTO HCCIIEIOBaHUs, COOMpaTh
YCTAHOBKY U BBITIOJHATHh U3MEPEHUS, CIAEAYS MPEIJIOKEHHOMY ILJIaHy,
(UKCUpPOBaTh PE3yNbTATHl TOJYYEHHOW 3aBUCHMOCTH (PU3UYECKUX
BEJIMYWH B BHJIC MPEIIJIOKEHHBIX TAaOIHUI] ¥ TPpaUKOB, J1€TIaTh BHIBOIBI

0o pC3yJjibTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHbIE HM3MEpeHHs] (U3UYECKUX BEJIWYMH, CIeys
IPEJI0KEHHON UHCTPYKIMU: MIPU BBIITIOJHEHUN U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HCKOMOM

BCIIMYHHBI

1.13

coOyrolaTh NIpaBUJa TEXHUKM O€30MacHOCTH Mmpu  pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

yKa3blBaThb INPUHLIMIBI  JEHCTBUA NpUOOPOB M TEXHHUYECKHX
YCTPOMCTB, XapaKTepU30BaThb IPUHLHUIBI JEHCTBHS HW3Y4EHHBIX
npuOOpOB M TEXHUYECKHX YCTPOHCTB C TOMOINBIO HMX ONHUCAHUSA,
UCTONB3ysl 3HaHMS O CBOWCTBaXx  (U3MYECKUX SBICHUM U

HeoOXoauMble (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOAUTHL MPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpHUMEpax)

MPaKTUYCCKOI0 MCIIOJIb30BAHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUHU B HOBCC}]HCBHOﬁ
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KU3HU A1 oOecriedyeHus: 0Oe30MacHOCTH TIpH  OOpalleHHH ¢
npudopamMu U TEXHUUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U

COOJIIOIEHHUSI HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cperie

1.16

OCYIIECTBJIATh OTOOP MCTOYHHKOB MH(popmanuu B cetu MHTEepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOUMXCA 3HAHUM M NYTEM CpaBHEHUs pPa3JIMUHBIX HCTOYHHUKOB
BBIJICIIATh MH(POPMAIIMIO, KOTOpas SBISIETCS TPOTHBOPEUUBOU WIIU

MOKET OBITEH H CAO0CTOBCPH ol

1.17

HCIOJIb30BaTh npu BBITIOJTHECHUH y4eOHBIX 3alaHui
HAyYHONOMYJSIPHYIO  JHUTepaTypy  (usuueckoro  couepikaHus,
CpaBOYHBIE MaTepuajbl, pecypchl cetu VHTepHET, BiaueTh
npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHus HHGOpMaAIIUU

13 OZIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HHpopManuu (HU3HIECKOTO
COZIEp)KaHMS, B TOM YHUCJIE MYyOJMYHO AeNaTh KPaTKUE COOOMICHHS O
pe3ynbTaTax NPOEKTOB WM Y4YEOHBIX HCCICAOBAaHUN, IMPU ITOM
TPAaMOTHO MCHOJb30BaTh H3YUYEHHBINM MOHATHIHBIN ammapaTt Kypca

(U3MKH, COMPOBOXKAATH BBICTYIIJICHUE TTPE3CHTAIINEH

1.19

IIPU BBIMOJIHEHUH y4eOHBIX IPOEKTOB M MCCIEI0BaHUI pacrpenensiTh
0053aHHOCTH B I'pyIIIE€ B COOTBETCTBUH C MOCTaBICHHBIMH 3a/auyaMH,
CIIEIUTH 3a BBIIOJHEHUEM ILJIaHA JEHCTBHUM, aJ€KBAaTHO OLICHUBATh
COOCTBEHHBII BKJaJ B JEATEIbHOCTh TIPYIIBbl, BBICTPAaUBATh
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUYHUTBIBAs MHEHHE

OKPY’KaIOIIUX

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

11

HUCIIOJIb30BaTh IOHATHA

1.2

pa3jr4aTh ABJICHUA IO OMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX NTAaHHOC (1)I/ISI/I‘ICCKOC SABJICHUC
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1.3

pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (pu3nueckue SBICHHUS B MPUPOJE,
IpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIACIATH

CYILIECTBEHHBIE CBOICTBA (TTPU3HAKH) (PU3NUYECKUX SBICHUN

1.4

ONUCHIBATh M3y4YCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCTIONB3Ysl (HU3UYECKHUE BEIWYMHBI, MpPU ONHUCAHUHM TPABHIBHO
TPaKTOBaTb  (U3UYECKHH  CMBICT  MCIOJBb3YEMBIX  BEJIMYHH,
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUUH, HAXOAUTH (HOPMYIIbI,
CBS3bIBAIONINE JAHHYI (U3MUECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TIpaUKM  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKNX BEJIMYUH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHHUS M IPOLECCHI,
WCIIONb3Yysl W3YYEHHbIE 3aKOHBI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa W 3alUCHIBATh €0  MaTEeMaTHYECKOe

BBIPAJKEHUE

1.6

OO0BSICHATH (PU3MUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCT€ CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 |
— 2 JIOrMYeCKUX MIaroB ¢ momompio 1 — 2 u3ydeHHBIX CBOWCTBA

(bU3NYECKUX SABJICHUH, PU3NIECKUX 3aKOHA MIJIH 3aKOHOMEPHOCTH

1.7

pemath pacy€THbIe 3a1ayd B 2 — 3 JEHCTBHUA, UCHOJb3Ys 3aKOHBI U
(bopMyIbl, cBsi3bIBaIONIME (U3NISCKUE BETMYUHBI: HA OCHOBE aHaJM3a
YCJIOBUS 3a[]a41 3aMKMChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
JaHHBIX [JJIs1 pelleHus 3aJadyd, BBIOMPAaTh 3aKOHBI U (POPMYIIBI,
HeoOXoAuMble g e€ pelieHusi, IPOBOAUTh pacuéThl U CPaBHUBATH
MONy4YeHHOe 3HauyeHHe (U3HUECKON BENIWYMHBI C HW3BECTHBIMU

JaHHBbIMH

1.8

paciio3HaBaTb HpO6J’I€MbI, KOTOpPBIC MOKHO pPCHIUTL IIPU ITIOMOIIA
(bI/ISI/I‘{eCKI/IX MCTOAOB, UCITIOJIb3Ys OIMMCAHUC UCCICAOBAHNUA, BBIACIIATD
IMPOBEPACMOC MPCAIIOJIOKCHNUEC, OUCHHUBATH IPABHUIIBHOCTH IIOPAJAKA

MPOBEACHUS UCCICAOBAHUA, NCIATh BHIBOJAbL

1.9

MPOBOAUTH OMBITHI MO HAOMIOACHUIO (QHU3UYECKUX SIBJICHHA WIN
¢u3nueckux  CBOMCTB  Ten:  (opMymuMpoBaTh — MpOBEpsieMbIe
MPEIOIOXKEHUS, COOMpaTh  YCTAaHOBKY W3  MPEIJI0KEHHOTO

060py)1013aH1/151, OIIMCBIBATh XOJ OIIbITa U (bOpMy.]'IPIpOBaTI) BBIBOJbI
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1.10

BBIIIOJHATH IIPSAMBIE M3MEPEHHS C HCIIOJb30BAHUEM aHAJIOTOBBIX
npuOOPOB M TaTYMKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YIIbTATHI

HU3MEpPEHUH ¢ y4E€TOM 3aJJaHHOM aOCOIFOTHOM MOrPENIHOCTH

1.11

MPOBOJIUTh  MCCIICIOBAHME 3aBUCUMOCTH  OJHOW  (pu3HMUeCcKOM
BEJIMYMHBI OT JAPYTOM C MCIOJB30BAHUEM MPSIMBIX H3MEPECHUM:
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpAaTh YCTAaHOBKY W BBIOJHSATH
U3MEpPEHUs, Cleays TPeAIOKEHHOMY TIUIaHy, (QHUKCHpPOBATh
pe3ynbTaThl MOJYYECHHONW 3aBUCHMOCTH B BUJE TaOJHI] M rpadUKoOB,

ACJIAaTb BBIBOJBI I1O PE3YyJIbTaTaM UCCICIOBAHUA

1.12

MMpOBOJAUTH KOCBCHHBIC HN3MCPCHUA (bPISI/I‘IeCKI/IX BCJIMYHNH:
IIaHUPOBATh U3MCEPCHUA, COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CIICays npez[non(eHHoﬁ HHCTPYKIIMHM, HW BbIYUCIEITb 3HAYCHUC

BCIIMYHHBI

1.13

CO6J'IIOI[aT]':> npaBujia TCEXHHUKH 0e30macHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh MNPUHIUIB JEUCTBUS HU3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HX OIUCAHUSA, HCHOIb3YS
3HaHUSI O CBOMCTBax (DU3MYECKUX SBICHUA © HEOOXOIUMBIS

¢u3nyeckre 3aKOHOMEPHOCTU

1.15

pacimiozHaBaTbh MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I Mo CXeMaM U CXEMATHYHBIM PHCYHKAM, COCTABJIATH CXCMbI
QJICKTPUICCKHX mened ¢ MOCHeAoBaTeNIbHBIM M napajajcJIbHbIM
COCAUMHCHUEM 3JICMCHTOB, pas3iimvdasi YCJIOBHBIC 0003HaUYEHUS

9JICMCHTOB 3JICKTPUICCKUX I.ICHGfI

1.16

NPUBOJIUTh TpPUMEpbl (HAXOMUTh HWHOOPMAIMIO O TPHUMEpPaXx)
MPaKTUYECKOr0 MCIOJIb30BaHUS (DU3UUYECKUX 3HAHHI B ITOBCEIHEBHOM
KU3HM 11 o0OecriedyeHus O€30MacHOCTH TP OOpalieHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 370POBbS U

COOJIIOJIEHUS. HOPM IKOJIOTHYECKOT0 MTOBEICHUS B OKpY Kaloleil cpene

1.17

OCYIIECTBJIATh MOUCK MH(POPMALIUU (PU3UUECKOTO COJEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW M IMYyTEM CpaBHEHUS
JIOTIOJIHUTENIbHBIX MCTOYHUKOB BBIAEIATh HH(OpPManMio, KoTopas

SIBIISIETCS TIPOTHBOPEUNBOI HIIM MOXKET OBITh HEIOCTOBEPHON

1.18

HCIIOJIb30BATh IIPU  BBIIOJIHCHUH y‘le6HBIX BaJIaHI/Iﬁ Hay4YHO-

MOMYJISIPHYIO JIUTEpaTypy (pu3nueckoro conepkaHusi, CIpaBOYHbBIC
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MaTepuaibl, pecypchl cetu HWHTepHer; BiageTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMH U3 OTHON

3HAKOBOW CHCTEMBI B JIPYTYIO

1.19

co3JaBaTh COOCTBEHHbBIC TUCbMEHHbBIC U KPATKHE YCTHBIC COOOLICHUS,
0000m1ast nHMOPMAIUI0O M3 HECKOJIBKUX HCTOYHHUKOB (U3UIECKOTO
cColiepXaHUsl, B TOM YHCIE MyOJMYHO TPEACTABIATh pPE3YIbTAThI
MPOCKTHOW WJIM HUCCIICAOBATEILCKOM JEATSIbHOCTH, TIPH ITOM
IrPaMOTHO WCIIOJb30BaTh HM3yYEHHBIM MMOHATHHHBIN ammapaT Kypca

(I)I/ISI/IKI/I, COIIPOBOXAATH BBICTYIIJICHHUC HPCSCHTaHHeﬁ

1.20

MpU BBHIMOJHEHUH Y4eOHBIX MPOEKTOB U HCCIENOBaHUI (PU3HMUecKuX
MPOIIECCOB pacCHpeieNiaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMUA 3aJlayaMHy, CJIEIUTh 3a BBIIOJIHEHUEM I[LJIaHa
JNEUCTBUM W KOPPEKTUPOBATh  €ro, aJ€KBaTHO  OLICHHUBATh
COOCTBEHHBI BKJIAJ, B JAEITEIbHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCHCTBUE,  MPOSABISAS  T'OTOBHOCTH

paspemaTh KOH(IUKTHI

9 KUIIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIC Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATUSA

1.2

pas3jinyaThb SABJICHUA 110 OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TAaHHOC (bHSI/I‘IeCKOC SABJICHHUC

1.3

pacinodHaBaTb IIPOABIICHUC H3YUYCHHBIX (bl/ISI/I‘IeCKI/IX SIBICHUM B
OKpyXKaromemM MHPE, B TOM 4YUCIIC (1)I/ISI/ILICCKI/IC SIBJICHUS B IIPUPOAC,
IIpHu 3TOM IEPCBOJUTH IMPAKTUYCCKYIO 3a1a4y B y‘Ie6HYIO, BBIICIATH

CYILECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUECKUX SBICHUN

1.4

ONUCHIBATh M3y4YCHHbIE CBOWCTBA Tel U (u3nyeckue sBICHHUS,
UCTIONB3YSl (U3UYECKHME BEIWYMHBI, MpPU ONHUCAHUHM TPABHIBHO
TPakTOBaThb  (U3UYECKHH  CMBICA  MCIOJBb3YEMBIX  BEJIMYHH,
0003HaUEHUS U €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTUMHU

BEIMYMHAMH, CTPOMTh TIpaUKH  HM3YYCHHBIX  3aBUCHMOCTEH
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(bl/ISI/I‘IeCKI/IX BCIIMYNH

1.5

XapaKTepru30BaTh CBOWMCTBA Tel, (PU3MUECKHE SBJIICHUSI M TPOIECCHI,
WCIOJIb3Ysl M3YYCHHBIE 3aKOHBI, MPU OTOM JIaBaTh CJIOBECHYIO
GOopMyTUPOBKY 3aKOHAa M  3alUChIBaTh €ro MaTeMaTHYeCKoe

BBIpaKEHUE

1.6

OOBSICHATH (U3NYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CHTyallull IPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISBJISITh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKHMX MIaroB € TMOMOIIbI0 2 — 3 H3YYCHHBIX CBOWCTBA

q)HSI/I‘IeCKI/IX HBHCHHﬁ, (1)I/ISI/II{GCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTH

1.7

pemaTh pacyéTHbIe 3a1a4yu (omupamiuecs Ha cucremy w3 2 — 3
YpaBHEHUH), WCIONB3YsSd 3aKOHBI M  (OPMYIIbI, CBS3BIBAIOIINE
¢du3nuecKkue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3ajauu
3allUChIBATh KPATKOE YCJIOBUE, BBISABISITH HEAOCTAIOIIUE HWIIU
M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUIL PEUICHHS, MPOBOJUTh PACUYETHl M OLECHUBATH PEATHUCTUIHOCTH

MOJTy4YE€HHOT0 3HaueHUs! (PU3NYECKON BETMUUHbI

1.8

pacriozHaBaTh MHpPOOJEMbI, KOTOpbIE MOXKHO pPEIIUTh MPHU MOMOILU
($U3NYECKUX METOJIOB, MCIIOJIB3YS ONHCAHUE HCCIEAOBAHUS, BbIICIATH
MIPOBEPSIEMOE MPEATOI0KEHUE, OLICHWBATh IPAaBUIBHOCTh IOpPSJIKA
IIPOBEICHNUS HUCCIICAOBAHUSA, JElaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOJIIOICHHI 1 OIBITOB

1.9

IPOBOJUTH ONBITHl IO HAOMIONEHUIO (U3NYECKUX SBICHUH WM
(GU3NYECKUX CBOICTB TEJI: CAMOCTOSATEIbHO COOMpPATh YCTaHOBKY M3
n30BITOYHOTO Habopa 00OpyIOBaHUS, ONUCHIBATH XOJ ONbITA M €ro

pe3yibTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOAUTh TP HEOOXOAMMOCTH CEpPUI0 NPSMbIX HU3MEPEHUH,
Ompezenssi CpeAHee 3HaueHHe Hu3MepseMoil BenuuuHbl ((oKycHOe
paccTostHue coOuparomeil JMH3bI), 00OCHOBBIBATH BBHIOOD criocoba

u3MepeHus (M3MEPUTEIILHOIO MPUOopa)

1.11

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYHUH C
WCIIOJb30BAaHUEM MPAMBIX U3MEPEHUHN: MIAHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENTbHO COOMpPaTh YCTAaHOBKY, (DUKCHPOBATH PE3YJIbTaThI
MOJIY4CHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHUJE TaOJIUIU

rpaduKoB, AeTaTh BRIBOIBI 110 PE3yJIbTaTaM HCCIEIOBaHUS
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1.12

NPOBOAUTH  KOCBEHHBIE  M3MEpeHUs  (U3HUecKux  BEJIMYUH:
IUTAHUPOBATh M3MEPEHHUs, COOMPATh HKCIEPUMEHTAIBHYIO yCTaHOBKY
U BBIIOJHATH U3MEPEHUs, Cleays IPEAJOKEHHOW HHCTPYKLHUH,
BBIYUCIATh 3HAYEHHE BEIMYUHBI M AHAJIUM3UPOBATh I1OJYYEHHbIE

pe3yJIbTaThl C YYETOM 3aJIaHHON MOTPENTHOCTH U3MEPEHUIM

1.13

coOronaTh TpaBWa TEXHUKHA O€30ImacHOCTH TIpH  paboTe ¢

1a00paToOpHBIM 000PYJOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU H3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepuajbHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOUEUHBIH NCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IIJaHETapHas MOJENb aToMa, HYKJIOHHAs

MO/JICJIb aTOMHOT' O sAapa

1.15

XapaKTepU30BaTh MPUHLMIBI JEHCTBUS H3Y4YEHHBIX HpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa MX OIMCAHUSA, HCIIOIb3Ys
3HAHUS O CBOMCTBaxX (U3MYECKUX SBICHUH U HEOOXOIUMBIE

¢buznyecKre 3aKOHOMEePHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HM3y4CHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJIOIMYECKUX IPOIECCOB MPU PEHIeHUH Y4eOHO-TIPAaKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBbI JIJIS MOCTPOCHUS 300paKeHH B IIIOCKOM

3epKajie U COOMparoIIei JINH3e

1.17

NPUBOAUTH MPHUMEPHl (HAaXOAUTh HHPOPMALMIO O TpHUMEpax)
MPAKTUYECKOT0 MCIOJb30BaHUs (PU3NUECKUX 3HAHUI B MOBCEIHEBHON
KM3HM Ais  oOecriedyeHMs 0O€30MaCHOCTH IpH  OOpalleHUuH ¢
pubopaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U

COOJIFOZIEHUSI HOPM 3KOJIOTMUECKOT0 MOBEICHUS B OKPYXKAIOIIEeH cperie

1.18

OCYIIECTBJIATh MOUCK MH(POPMALIUU (PU3UIECKOTO COJEP)KAHUS B CETH
WNutepner, camocroaTenbHO (QOpMyIUpysi TOUCKOBBIM  3ampoc,
HAaXOJWTh IYTH  ONPEAECICHUs  JOCTOBEPHOCTH  IOJYYEHHOH
nH(pOpMaIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW W JIOMOJHHUTEIBHBIX

HCTOYHUKOB

1.19

WCIOJIb30BaTh TPU  BBHIMOJHEHWUH Y4YEOHBIX 3aJlaHWil  HAy4HO-
MOMYJISIPHYIO JIUTEPATYpPy (U3UUECKOTO COJEPIKAaHMS, CIPaBOYHBIC
Marepuaibl, pecypcbl cetu HMHTepHer; Bianers npuémamu
KOHCIICKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIMH U3 OTHON

3HAKOBOW CHCTEMBI B JPYT'YIO
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1.20

co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(OpPMAIMA W3 HECKOJIbKUX MCTOYHHUKOB (HDU3HUECKOrO
cofiep)aHusi, MyOJIUYHO MPEACTABIATH PE3yJIbTaThl MPOCKTHOW WU
UCCIIEZIOBATEIbCKOM  JI€ATEIbHOCTH, MNpPH  3TOM  I'PaMOTHO
WCIIOJB30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasziena
¢U3MKM M CONMPOBOXIATh BBICTYIUIGHHWE IMpEe3eHTalue ¢ yd4éTom

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MIpU BBIMOJHEHUHN Y4eOHBIX MPOEKTOB W HCCIENOBaHHUM (pu3nueckux
IPOLIECCOB pACIpPENeNaTh 0053aHHOCTH B IpyIIE B COOTBETCTBUM C
IIOCTABJICHHBIMHA  3aJladyaMH, CIECIUTHh 33 BBIIOJHECHHEM IIIaHA
JNEUCTBUH W KOPPEKTUPOBATh  €ro,  aJeKBAaTHO  OLICHMBAThb
COOCTBEHHBIN BKJaJ B JEATEIbHOCTh TIPYIIBbl, BBICTPAaUBAThH
KOMMYHHUKaTUBHO€  B3aUMOJCWUCTBHE,  IPOSABIAS  TI'OTOBHOCTb

pa3pemaTh KOHQIUKTHI
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IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3nena

Kon
3JIEMEHTAa

IIpoBepsiemble 3jIEMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B IO3HAHNM OKPYXXAIOIIEIO MUPA

11

®uszuka — Hayka O Ipupoge. SBiIeHUS NPUPOIBL.
duznueckue SBICHUSA: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPUYICCKHUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

dusnueckue BeMUMUMHBL.  M3MmepeHue  (U3NYECKUX
BenmunH.  Pusnyeckue  npubopsl.  IlorpemHocts

HSMCpeHHﬁ. MC)KIIYHapOI[HaH CHUCTCEMA CAMHUI]

1.3

EcTtecTBeHHOHay4YHBIE METOA NO3HAHUS: HAOIIO/EHUE,
IIOCTaHOBKA HAy4YHOr'0 BOIPOCA, BBIABM)KEHUE THIIOTES,
SKCIIEPUMEHT [0 IPOBEpPKE TUIOTe3, OObICHEHHE

Ha0JIFO1aEMOr 0 SIBJIEHUS

14

Onucanve GU3NIECKUX SIBJICHUH C ITOMOIIBIO MOJIEIICH

1.5

[IpakTueckue paboTHI:

#H##Par###113mMepenne paccTosHUN.
#H##Par##l13mepenie o0bEMa KUIKOCTH U TBEPIAOTO
Tena.

#H##Par###OnpenencHre pa3MepoB MaJIbIX TEJl.
#H##Par##lI3mMeperre  TemmnepaTypsl IpU  TTOMOIIA

KHUIAKOCTHOI'O TCPMOMETPA U IATYHUKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJEHIA O CTPOEHNHN BEILIECTBA

2.1

###Par##H##CtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepel.  OmBITBI,  JOKa3bIBAIOIIME  JIUCKPETHOE

CTPOCHHC BCHICCTBA

2.2

#H#Par###]IBrokeHe  4acTHMI[  BeEIISCTBa. CBi3b
CKOPOCTH  JBW)KCHHMSI YacTHI[ C  TEMIIepaTypoi.

BpoyHoBckoe aBuxenue, nudhysus

2.3

B3aHMOHeﬁCTBHe YacTull BEUIECTBA: IMTPUTKECHUE U

OTTAaJIKUBaAHUC

24

#H##Par##H# ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHUE
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ra3oB, >XUAKOCTEH U TBEPABIX (KPUCTALUIMUECKUX) Tell.
BzauMocBs3b MeEXJy CBOWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbpIX COCTOSHUSIX U MX aTOMHO-MOJICKYJISIPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI

2.6

[IpakTueckue paboTHI:

#H##Par##H#Onenka [uameTpa aToMa METOJIOM psAAoB (c
MCIONb30BaHUEM (POTOTpadHii).

H#H##HPar###OnpiTel MO0 HAOJIOJEHUIO  TEIJIOBOTO
paciupeHus ra3os.

#H##Par###OnbITel IO  OOHApPY)KEHHWIO JIEUCTBHS  CHII

MOJICKYJIAPHOI'O IIPUTXKCHU A

JIBIDKEHUE U B3BAUMOJENCTBUE TEJI

31 MexaHnnueckoe JIBUKECHHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBUKEHUE
#H##Par###CkopocTs. Cpennsis CKOPOCTh npu
3.2 HEPABHOMEPHOM JABWXKEHUU. Pacuér mytm m BpemeHu
JBUKECHUSI
SBnenne mHepuuu. 3aKOH uHepUUH. B3ammoneiicTBue
3.3 TeJl KaK MPUYMHA U3MEHEHUS CKOPOCTH ABM)KECHHUS Tell
Macca kak Mepa HHEpPTHOCTH Tela
34 ###Par##H## lnotnocty BemiectBa. CBsA3b MJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B AMHHUIIE 00BEMa BellecTBa
3.5 Cuna Kak XapakTepUCTHKA B3aUMOJEHCTBUSA Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiel ¢
' ITOMOIIBIO TUHAMOMETPA
37 ###Par##H SIsnenne Tarorenust u cuia Tsbkectu. Cuiia
' TSDKECTH Ha Ipyrux ianerax. Bec tena. HeBecomocTh
38 Cuna TpeHusi. TpeHUE CKOJIBXKEHHS U TPEHUE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 #H##Par###Cnoxenue CcuJ, HaNpaBICHHBIX MO OJHOMN
. npsiMoil. PaBHOAEHCTBYIOIIAs CUIT
3.10 [IpakTueckue paboTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JBUKECHMS
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(mapuka B KHMJKOCTH, MOJEIU  3JIEKTPUUECKOIrOo
aBToMoOMJIsT M Tak jganee). OmnpeneneHue CpeaHer
CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka [0
HAaKJIOHHOW  1IocKocTu. OnpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOH CTPUPYIOIINE
3aBUCUMOCTb pacTshKeHHs (nedopmaniu) MpyXUHbBl OT
NPWIOKEHHOW  cuiibl.  ONBITBL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbl TPEHHUSI CKOJBKEHUSI OT Beca Teja U

XapaKkTepa COMPUKACAIOIIUXCsI TOBEPXHOCTEN

dusndueckue SIBICHUSI B npupoaec: NpuMeEpbl IBUKCHUSA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B KUBOW M HEXHMBOU IIPUPOJE,
NeWCTBUE CUJIBI TPEHUS B IPUPOE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: ITMHAMOMETP, MOAILUITHUKI
JIABJIEHME TBEPJIbIX TEJI, )KMIKOCTEI U TA30B
41 HaBnenue tBEpHoro Ttena. CrnocoObl yMEHBbUIEHUS H
' YBEJIWYCHHUS TABIICHUS
4 JlaBnenue ra3za. 3aBUCHMOCTD JIaBJICHUsSI Ta3a OT 00bEMa,
' TEMIIEPATYpPBI
43 [lepenaua naBneHust TBEPABIMHU TeJaMH, )KUJIKOCTSIMH U
. razamu. 3akoH [lackans. [THeBMaTHUEeCKHe MaIIMHBI
3aBUCHUMOCTb  JIaBIEHUS JKUJIKOCTH OT  TJIyOWHBI.
4.4 IMuapoctatnueckuii mapagokc. CooOImaIIMecs: COCYIbI.
I'unpaBnnyeckre MeXaHU3MBI
Atmocdepa 3emin u aTmMmochepHoe naBieHue. [IpuauHb
45 CYLIECTBOBAHMS BO3IYIIHON 000s0uku 3emiu. OmnbIT
' Toppuuenmu. 3aBUCUMOCTh aTMOC(EPHOro NaBICHUS OT
BBICOTHI HaJ] YPOBHEM MOpPs
46 N3mepenne atMmocdepHoro mamieHus. IIpubGopsl as
' U3MEpEeHUs aTMOC(HEPHOTO 1aBIICHUS
JlelicTBUE XKUJKOCTH W Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BelTankuBaronias (apxumenoBa) cuiia. 3aKOH
Apxnmena
4.8 IInaBanue Ten. Bo3gyxomnaBanue
4.9 [IpakTueckue padoTHI:
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UccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOAE OT
o0béMa TOrpy)KEHHOH B JKHJIKOCTH 4YacTH Teja.
Ornpenenenre BHITAJKUBAIONICH CHIIBI, ICUCTBYIOIIEH HA
TE€N0, NOrpyxkEHHOE B  KUAKOCTb.  [IpoBepka
HE3aBHCHUMOCTH BBITAJKUBAIOUIEH CHJIbI, JACHCTBYIOLIECH
Ha Tel0 B JKUAKOCTH, OT Macchl Tena. OIMbITHI,
JEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIKMBAOLIEH
CHJIBI, JICUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT 00bEMa
MOrPYKEHHOW B MKUJKOCTh YacCTH Te€Ja U OT IJIOTHOCTH
KUIKOCTH. KoncrpynpoBanue  apeomerpa  WiH

KOHCTPYHUPOBAHUC JIOJAKH u OIMPECACIICHUC eé

Ipy30MoAbEMHOCTU

Ousnueckue  ABIEHUS B TNPUPOAE:  BIHUSHUE
4.10 aTMOC(EpHOr0 JaBJICHUs HA )KUBOH OpraHU3M, IIJIABAHHUE

pBIO

TexHudyeckre YCTPOWCTBA: COOOMIAIOIIMECS COCY/IbI,
411 YCTPOMCTBO BOJIONPOBOAA, THIPABIMYECKUN Mpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBO Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTb, DHEPI' 1A

5.1 Mexannueckas paborta
5.2 MexaHnueckas MOIIHOCTb
£ 3 [IpocTbie MeXaHWU3MBL: pblYar, OJOK, HaKJIOHHAA
' iockocTh. IIpaBuio paBHOBecHs phluara
5.4 [IpumeHeHue npaBua paBHOBECHUS pbldara K 0JIOKY
«3on0T0€  mpaBwiIo»  MexaHukd.  Koadduuumenr
5.5 10JIE3HOT 0 JeicTBUs MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHKE
5.6 [ToreHunanbHas SHEPrUU TeJa, TOAHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
- [TomHast MexaHWuyeckas HSHeprus. 3aKOH H3MEHEHUS U
. COXPaHEHUS] MEXaHUYECKOW PHEPIrUU
£ 9 [IpakTueckue paboTHI:

#H##Par##H#Onpenenenrie  pabOThl CUJBI TPEHHUS TIpU
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PaBHOMEPHOM JBHKEHUM Tejla 110 TOpPU30HTAJIbHON
nopepxHoctu. MHccrenoBaHue yCIOBHM paBHOBECUS
peiuara. HMsamepenme KIIJ[ HakI0OHHOM TJIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUSI MEXaHUYECKOW YHEPTrUH

@u3snyeckue SBJICHUS B MPUPOAE: pblYard B Tele

5.10
YyeJIoBeKa
TexHuueckne yCTpOWCTBA: pblYar, IOABUXKHBIM W
511 HEMOJIBM)KHBIA OJIOKHM, HAKJIOHHAs MJIOCKOCTh, IIPOCTHIE
MEXaHMU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTHI COAEP KAH U
pa3aena 3JIEMEHTA
TEITJIOBBIE SIBJIEHM A
OCHOBHBIC  TOJIOXKEHHUS  MOJICKYJISIPHO-KHHETHYECKOM
61 TEOPUH CTPOCHHMS BellecTBa. Macca W pa3Mepsl
' MoJieKyJl.  OMNBITBI,  MOATBEPXKIAIONINE  OCHOBHBIC
MTOJIOKEHUST MOJICKYJIIPHOKHUHETUYECKON TeOpun
Mogenun  TBEpAOro, IKHAKOIO W  Tra3zo000pa3HOro
6.2 COCTOSIHMM BemiecTBa. Kpucraumueckue ¥ aMopQHBIC
Tela
OOBsICHEHUE CBOMCTB ra30B, XKHUIKOCTEH M TBEPABIX TEI
6 6.3 HA OCHOBE TIOJOXKCHHA MOJEKYISIPHOKHHETUICCKOU
TEOpUH
6.4 CMmaunBaHue U KalWJUIIPHBIE SIBJICHUS
6.5 TemnoBoe pacimpeHue u cxaTue
66 Temnepatypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO
' TEIJIOBOI'0 JIBYDKCHUS YaCTHUII
57 Buytpennsist sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEN
' SHEPTUU: TEIIonepeaavya U COBEPIIeHNE padoOThI
6.8 Bunbl temonepenayu: TEMIOMNPOBOJAHOCTh, KOHBEKIIHS,
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U3Iy4eHue

KomnuectBO  TEIMIOTHL ViaenpHasd  TEIIOEMKOCTH

6.9
BEIlleCTBA
TemmooOMEH ¥ TEIJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TErJIoBoro OanxaHca
511 [1naBneHue u oTBEpAEBaHNE KPUCTAIIIMUECKUX BEILIECTB.
' VYaenbHas TEIIOTA TUIABJICHUS
[Tapoobpa3oBanne U  KoHAeHcauusa. Vcmapenwue.
5.12 Kunenue. VYpaenbHas TemnoTa  mapooOpa3oBaHUS.
' 3aBUCHMOCTbh TEMIIEpaTypbl KUIIEHHUSI OT aTMOc(epHOro
JaBIICHUS
6.13 BnaxxHoCcTh BO3ayXa
6.14 DHeprus TOIIMBA. Y IelIbHAS TEIJIOTa CTOPAHUS
[Ipunuuner  paGotel  TemmoBbix aBurarenend  KIIJ]
6.15 TEIJIOBOTO JBHrarens. TenjoBble IBUTaTeNd W 3alluTa
OKpY’KaIOIIEH CpeJibl
3aKOH COXpaHEHHs U MPEeBPAICHUS YHEPTUU B TEIIOBBIX
6.16
mporeccax
[TpakTiaeckue paboTHI:
#H#HPar#H##OnBITEI IO  OOHAPY)KEHUIO JCUCTBUS CHII
MOJIEKYJIIPHOTO MPUTSKEHUS.
H#HA##Par###OnbITel 0 BBIPAIMBAHMIO  KPUCTAJIOB
IIOBAPEHHOU COJIM MJIU caxapa.
#HHPar###OnbITE o HaOJIFO JEHUTO TEMJIOBOTO
517 pacIIupeHus ra3oB, KUAKOCTEH U TBEPABIX TeIl.

###Par###OnpeneneHye AaBleHUs BO3Ayxa B OajuioHe
HINpHIIA.

#HH#HPar###OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTD
JIaBJICHUST BO3AyXa OT ero o0béMa M HarpeBaHMs WU
OXJTaXKCHHUSL.

###Par###1poBepka TUIOTE3bl JTUHEHHONW 3aBUCHMOCTH

JUIMHBl  CTOJIOMKA >KUJKOCTH B TEPMOMETPHYECKOM
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TpyOKe OT TeMIEepaTyphl.

###Par##Habmonenue W3MEHEHUS BHYTpPEHHEH
DHEPruu TeJla B pe3yjbTaTe TeILIonepenadyd u padoThl
BHECIIIHUX CHIIL.

###Par#t#ccnenoBanue SIBJICHUS TEIJIOOOMEHA TIPH
CMEILIMBAHUH XOJOJHOW U TOPSIYEil BOBI.
#H##Par#H#Onpenenenue KOJINUECTBA TEIIOTHI,
MOJIYYEHHOTO BOJIOM MpHU TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITHIIHHPOM.

###Par###Onpenencaue yAEIbHOMN TEJI0EMKOCTHU
BEIIECTBA.

###Par#t#lccnenoBanue nmpoiecca ucrnapeHusl.
###Par###OnpeneneHue OTHOCUTEIBHOH  BIIAXKHOCTH
BO3/TyXa.

#H##Par###Onpenenenrue yneapHON TEMIOTHI TJIABIICHUS

Jpaa.

6.18

dusnueckue SBIEHUS B IMPUPOJE: IOBEPXHOCTHOE
HaTSDKEHUE U KalWUIIpHbIE SIBJIEHUS B MPUPOJE,
KpHUCTaJUIbl B pupoAe, nsnyuenue CosHua, 3amMep3aHue
BO/I0EMOB, MOPCKHE OpuU3bl; 00pa3oBaHUE POCHL, TyMaHa,

HWHes, CHera.

6.19

TexHuueckne  yCTPOWCTBA:  KalWULAPBI, IPUMEpPHI
UCIOJIb30BaHUS KPUCTAJUIOB, XUAKOCTHBI TEPMOMETP,
JaTYNK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOILICHHS
JIOMOB, THIPOMETpbI, ICUXPOMETpP, HapoBas TypOuHa,

ABUTATCIIb BHYTPCHHETO CrOpaHus.

SJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHMA

7.1 DnekTpu3zanus Ted. JBa poja 3JIeKTpUUEeCKUX 3apsaaoB
B3aumoneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCHMOCTD CUJIbI B3aUMOJICHCTBHS 3apSKEHHBIX TE OT
BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMH )

7.3 OnexTpuyeckoe mojue. HanpskEHHOCTh AJIEKTPUUIECKOrOo
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noyst. [IpuHnun cynepnosuuuy 37€KTPUYECKUX IOJIEH

(Ha KAYECTBEHHOM YPOBHE)

Hocurenmn sieKTpuYecKuX 3apsioB. JJIeMEHTapHbIN

7.4 anekTprueckuil 3apsa. Ctpoenue atoma. [IpoBonHuKYN 1
JUAJIEKTPUKHI
7.5 3aKOH COXpaHEHUS AJIEKTPUUECKOr 0 3aps/ia
ONEeKTpUYECKUd  TOK.  YCIOBHS  CYILIECTBOBAHHUS
7.6
IEKTPUYECKOT0 TOKA. VICTOYHUKH ITOCTOSTHHOTO TOKa
HeiicTBus 3JIEKTPUYECKOr0 TOKa (TemnoBoe,
7.7 XUMHYECKOE, MAarHUTHOE). OJIEKTPUYECKUH TOK B
JKUJKOCTSIX U razax
. Onextpuueckass uenb. Cuna Toka. DJIEKTPUUYECKOE
HaIpsHKCHUE
9 Conpotuienue MPOBOJIHUKA. VYnenbHoe
7.
COIPOTHBJICHUE BEIECTBA
7.10 3akon Oma 1Jis ydacTKa L enu
[locnenoBarenbHOE W MapajulelibHOE  COEIUHEHHUE
7.11
MIPOBOJTHUKOB
PaGota w MOIIHOCTH DJIIEKTPUYECKOrO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
OneKTpuyecKue Lenu U HOTPEOUTENH AIIEKTPUYECKON
7.13
sHepruu B 0bITy. KopoTkoe 3aMbIkaHuE
[TocrossHHBIE MarHuThl. B3anMonelrcTBHE IMOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnoje. MarautHoe mnoje 3eMIM U €ro
7.15
3HAYEHHUE JJIs1 )KU3HU Ha 3emMiie
216 OnbiT Opcerena. MarHuTHOE 1OJIE MIEKTPUYECKOrO TOKA.
[IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE
JelicTBUE MarHMTHOTO MOJII HA MPOBOJHHUK C TOKOM.
7.17 DJIEKTPOABUTATENh TOCTOSHHOTO TOKa. Mcronp3oBaHue

IEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX M Ha
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TpaHCIIOpTe

Onbitel  @apaned.  SIBieHHe  3JIEKTPOMArHUTHOU

18 nHaykuuu. [Ipasuno Jlenna
DJIeKTpOreHepaTop. CrocoOsI MIOJTYYEHHUS
7.19 ANEKTPUYECKOM SHEPruu. DJIEKTPOCTAaHUMM  Ha
BO300HOBJISIEMBIX HCTOUHHUKAX 3HEPIUH
[TpakTyeckue paboTHI:
OnbITH 110 HAOJIOACHUIO AJIEKTPU3ALNN TET UHAYKIHEH
Y TIPU COIIPUKOCHOBEHUH.
UccnenoBanue neWCTBUS IJIEKTPUYECKOTO TOJS  Ha
MPOBOJHUKH U AUDIEKTPUKH.
COopka u mpoBepka pabOTHl AIEKTPUUYECKOW IIemU
MOCTOSIHHOI'O TOKA.
W3mepeHue U peryJupoBaHue CUJIbI TOKA.
W3mepenre u peryIupoBaHue HAIPSKCHUSI.
HccnenoBanrie 3aBUCUMOCTU CUJIBI TOKA, UIYIIETO uyepes
PE3UCTOP, OT CONMPOTUBICHUS PE3UCTOpaA M HAMPSKEHUS
Ha pe3nucTope.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
7.20 JIEKTPUYECKOIO0 CONPOTUBJIEHUS] MPOBOJHUKA OT €ro

JUTHHBI, TIJIOIA/IH ITOTIEPEYHOr0 CEYCHHUS U MaTepHaa.
[IpoBepka mpaBuiIa CHOXKEHUS HAINPSKEHUM  Mpu
MOCJIEIOBATEIbHOM COCIMHEHUHM [IBYX PE3UCTOPOB.
[IpoBepka mpaBwmiia Uisi CUJIBI TOKA MPU HapaiIeIbHOM
coemuHeHHH  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTrO TOKa, MAYIIEr0o 4Yepe3 PEe3UCTop.
OmpenesieHne  MOIIMHOCTH  DJEKTPUYECKOTO  TOKa,
BBIJIEISIEMOM Ha pe3ucTtope. MccnenoBanre 3aBUCUMOCTH
CUJIBI TOKA, UIYLIEro 4Yepe3 JaMIO4YKy, OT HamlpsKeHUs
Ha Heit. Onpenenenne KI1JI narpeBarens. UccinenoBanue
MarHUTHOTO B3aMMOJEHCTBUSA IMOCTOSHHBIX MAarHHUTOB.
N3ydyeHre MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TIPU

nx 00b CAUMHCHHUHN u pa3aciiCHUN. I/ICCJICI[ OBaHUC
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JEHCTBUA JIEKTPUYECKOI0 TOKAa HA MATHUTHYIO CTPEIIKY.
OneITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHIJIBI
B3aUMOJEHCTBHS KaTyLIKA C TOKOM M MAarHuTa OT CHUJIBI
TOKa M HalpaBlIeHUs TOKa B Karyuke. M3ydeHue

I[Cf/iCTBI/ISI MAarHMuTHOTO IOJIA Ha MNPOBOJHHUK C TOKOM.

KoncrpynpoBanue u U3y4eHue paboThI
JJIEKTPOABUTATEIIA. H3mepenune KIII
IEKTPOJBUTATEIBHON YCTaHOBKH. OneiTel 1O

HUCCIICAOBAHHNIO ABJICHUSA SHGKTpOMaFHHTHOﬁ HHIAYKIOIHUN:
HUCCIICAOBAHHUC U3MEHEHUI 3HAYeHUS U HaIlpaBJICHUA

HHAYKIIUOHHOI'O TOKa

7.21

dusnueckue SABICHUA B MPHPONE: DIEKTPUUECKUE
SABJICHUS B aTMocq)epe, SJICKTPHUICCTBO JKHNBbBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOIIOCOB,
POJIb MaroHuTHOIrO IoJid AJid )KU3HKU Ha BCMJIG, IMOJIAPHOC

CHUAHHUC

7.22

TexHuyeckrue yCTpOMCTBA: 3JJIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOM DHEPIUH,
AJIEKTPOOCBETUTEIbHBIE  MPHOOPHI, HArpeBaTeIbHBIC
AIEKTPONIPUOOPHI (mpumMepsr), 3JIEKTPUYECKHE
MPENOXPAHUTENH, JJIEKTPOMArHUT, JJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, IrCHEPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kop a;iemenra [IpoBepsiemble 271€MEHThI COAEPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHU A
8.1 Mexannueckoe JBUXKEHME. MarepuainbHas TOYKA.
8 . Cucrema otcuéta
8.2 OTHOCHUTENHLHOCTh MEXAHUYECKOI'0O IBIKEHUS
8.3 PaBHOMEpHOE NPsAMOJIMHENHOE ABUKEHUE
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###Par###HepaBHOMEpHOE MPAMOJUHEHHOE JIBUKCHHE.

8.4 CpenHsis W MrHOBEHHas CKOpPOCTh Teja  MpH
HEPaBHOMEPHOM JIBI)KEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE
' JIBUKCHHE
8.6 #H##Par##H#CBobonnoe nagenue. OneiThl [anumnes
###Par###PaBHOMEpHOE NBI)KEHUE 10 OKPYKHOCTH.
8.7 Ilepuon u yactota oOpamieHusi. JluneiiHas u yriosas
ckopoctu. LleHTpocTpemMuTeNnbHOE YCKOpEHHE
8.8 [Tepaerii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3axkon HproToHa
8.11 HH##Par##H# [puHIIUTI CYTIEpIIO3UIIMK CHIT
8.12 Cuna ynpyrocrtu. 3akon ['yka
813 #H##Par##H#Cuna TpeHMs: CuJla TPEHUSI CKOJIbXKEHHS,
1 CHJIa TPEHUS TIOKOS, IPYyTUe BUIBI TPEHUS
314 ###Par##H#Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
' TSATOTEHUS. Y CKOpEHHE CBOOOIHOTO TaICHHSI
N JBwxenune muaner  Bokpyr  Comnma.  IlepBas
815 KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 TIeperpy3Ku
8.16 PaBHOBecue MaTepuanbHONW TOUKU. AGCOMIOTHO TBEPIOL
' TEN0
8.17 ###Par##HPaBHoBecue TBEPIOro Tela € 3aKperI€HHOM
' OCbI0 BpauieHuss. MoMeHT cuiibl. LIeHTp TsokecTn
8.18 Nmmnynbc Tena. 3Menenue ummnyibca. IMITyabc CHITbI
8.19 3aK0H COXpaHCHHS UMITYJIbCa
8.20 #H##Par###PeakTHBHOE IBHDKEHUE
8.21 Mexanundeckast paboTta ¥ MOIIHOCTh
892 PaGota cun Tsxkectu, ympyroctd, TpeHus. CBA3b
. SHEPruu u padoThl
893 [lorennmanbHass dSHEprusi Tena, MOAHITOTO  Haj
' MIOBEPXHOCTBIO 3eMIIN
8.24 [loTeHnmanbHas 3HEPrus CKATOU MPYKUHBI
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8.25

#H##Par###Kunernueckass ~ SHeprus.  Teopema o

KHHETUYECKON SHEPruun

8.26

#H##Par####3aKkoH coxpaHeHHs] MEXaHUYECKOW SHEPIUH

8.27

[IpakTueckue paboTHI:

Ompenenenre cpemHel CKOPOCTH CKOJNBXEHHsI Opycka
WM JBVDKEHUS IIapuKa [0 HAKJIOHHOW TIJIOCKOCTH.
Ompenenenrue yCKOpPEHHUs Tela MPH PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JBHKEHUH 0€3 HayaJlbHOW CKOPOCTH.
[IpoBepka THUMNOTE3BI: €CIM NpPU PABHOYCKOPEHHOM
IBUKEHUM 0e3 HadajJbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psAo HEYETHBIX YHCENI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS
OT CWibl HOpMajbHOro jJaeieHusd. OmnpeneneHue
kodpduIeHTa TpeHus CKoJbkeHus. OnpenencHue
KECTKOoCTH TpYykuHBL. OnpeneneHue padOTHl CHITBI
TPeHHs] TPH PABHOMEPHOM [BIDKCHHUU TeJa II0
TOPU30HTATBHOW MOBepXHOCTH. OmnpeneneHne pabdoThI
CWJIBl  yOpyrocTd  MNpu  moabéMe  Tpy3a ¢
WCIMOJIb30BAHUEM  HEMOABUKHOTO M TOJBHUXKHOTO

0JIOKOB

8.28

®duznuyeckue SBICHUS B IMpUpoOAC: MPUIMBLI U OTIIUBBI,
JABMKCHHUC IIJIAHCT ConneuHoi CHUCTCMbI, PCAKTUBHOC

ABWIKCHUC )XUBBIX OPraHU3MOB

8.29

TexHuyeckne  yCTpoOCTBA:  CHOUAOMETP, JATYUKHU

IIOJIOKEHUS, PACCTOSHUSA U YCKOPEHM S, PAKEThI

MEXAHMYECKHWE KOJIEBAHNM A 1 BOJIHBI

Konebartensnoe aBuxenne. OCHOBHBIE XapaKTEPUCTUKH

- KonebaHuil: mepruos, 4acTora, aMIUIUTyja

9.2 MaremaTudeckuii 51 MPYKUHHBIN MasITHUKHU.
' IIpeBpalenne sHEpPruu Npyu KouedaTeIbHOM JIBHKEHUU

93 3aryxatome KosnebaHus. BbIHYyXIeHHBIE KOJIeOaHMS.

Pe3onanc
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94

Mexanundeckue BonHbl. CBOWCTBA MEXAHMYECKUX BOJIH.
[IpononbHble M TMoOnepedHble BOJMHBL. [[MHA BOJMHBI U
CKOpPOCTh €€ pacnpocTpaHeHus. MeXxaHU4YeCKue BOJHBI B

TBEPJIOM TeJI€, CEUCMUYECKHUE BOIHBI

9.5

3Byk. ' poMKoCTh 1 BbIcOTa 3ByKa. OTpaxkeHHe 3ByKa

9.6

Wndpas3Byk 1 yabTpa3ByK

9.7

[IpakTueckue paboTHI:

OmnpeneneHue 4acToTel M Nepuoja  KosieOaHUi
MaTeMaTUYeCKOro MasiTHUKA.

OnpeneneHne 4yacToThl UM Iepuoja  KoJieOaHMi
IPY>KMHHOT' O MasiTHUKA

HccnenoBanue 3aBUCHUMOCTM  Ilepuoja  KoJyieOaHMM
NOJBEUICHHOIO K HHUTH TIpy3a OT JJMHBl HHTH.
HccnenoBanue 3aBUCHMOCTH  IepHOAa  KosieOaHUi
IIPY’)KMHHOTO MasiTHUKa OT Maccel TIpysa. IIposepka
HE3aBUCUMOCTH nepuoja KosnebaHun rpysa,
ITO/IBEIIEHHOI0 K HUTH, OT MAacChl I'py3a U KECTKOCTH

MpYXUHBI. MI3MepeHue yckopeHus: CBOOOIHOTO MaJIeHus

9.8

®usnyeckue SBJICHHUS B MPUPOJE: BOCHPUITUE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJIHBI,

LIYHaMH, X0

9.9

TexHuyeckre yCTPOWCTBA: DJXOJOT, MCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATHUTHOE IIOJIE 1 OJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOG IIoJIC. BHGKTPOMaFHI/ITHBIC BOJIHBI.

104 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [Ikana 37€KTpOMarHUTHBIX BOJIH

103 DnexkTpomMarHuTHas npupoja cera. CKOpPOCTb CBeTa.

' BosnHoBBIE cBOMCTBA cBETa

[IpakTraeckue padoThI:

10.4 N3yyenne CBOHCTB  DIEKTPOMATHUTHBIX BOJH C
MTOMOIIIEI0 MOOUITLHOTO TesedoHa

105 @dusnueckre SABJICHHA B TPHpPOJE: OHMOIOrHYEcKOoe

JecTeue BHJIMOTO, yIbTPauOIETOBOTO u
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PEHTICHOBCKOI'O U3JIYy4 SHUM

106 Texunueckue yCTpOMCTBA: UCIIOJIb30BAHUE
' AMIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSA3U
CBETOBBIE ABJIEHUA
111 JlydeBas Mmogens cBera. MIcToYHMKH cBETa
11.2 [IpssmonnHelHOE pacnpoCTpaHEHUE CBETA
Otpaxenue ceeTa. [Imockoe 3epkano. 3akoH OTpakeHUS
11.3
CBeTa
114 [Ipenomiienne cBeTa. 3aKOH MPEJIOMJIEHUS CBeTa.
' [TonHOE BHYyTpEHHEE OTpa’keHUE CBETA
11.5 JIunza. Xon jrydeil B TuH3€E
116 OnTtuyeckass cucrema ¢oToamnmnapata, MHUKPOCKOINA M
' TeJlecKona
117 'maz kak onTudeckas cHcTeMa. bIM30pyKOCTh W
' JTaJIbHO30PKOCTh
118 Pa3znoxenue Oenoro csera B criektp. OnbiTel HbtoTOHA.
' CrnoxeHue CreKTpalbHBIX IBETOB. Jucmepcus cBeTa
11 [Ipaktuyeckue paboOTHI:
#H##HPar###ccienoBanue 3aBHCHMOCTH yria
OTpa’KEHHUs CBETOBOIO JIy4a OT YIJa MaJeHHUs.
###Par##H#I3yuenre  XapaKTepUCTUK  H300pa)KeHUs
MpeaMeTa B III0OCKOM 3epKaje.
#H##Par###ccienosanue 3aBUCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOI'O Jyda OT yrja MaJeHus Ha
119 TPAHMIIE «BO3YX — CTEKJIION.
' ###Par###lonydyenue w300paXeHUH C  TIOMOIIBIO
coOuparomeil JIMH3HI.
###Par###Onpenenearie  (OKYCHOTO PACCTOSHUS |
ONTUYECKON CHJIBI COOMPAIOIIEH JINH3BI.
#H##HPar###OnbITEl O Pa3OKEHUIO OEJIOro CBETa B
CIEKTP.
#H##HPar###OnbIThl 10 BOCHPUATHIO I[BETA IPEIMETOB
MIpU WX HAOJTIOICHUU Yepe3 I[BETOBbIE (QUIBTPHI
11.10 ®dusnyeckue ABjieHUsA B npupone: 3atMenuss CoiaHna u
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.HyHLI, OBC€Ta TCJI, OIITHYCCKUC SBJICHUSA B aTMOC(bepe

(uBet HeOa, pedpakius, paayra, MEPaK)

11 Texunueckue yCTpOICTBA: OYKH, IIEPUCKOIL,
' ¢doroannapat, ONTUYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
121 OmnbiTl Pesepdopna m mnnmanerapHas MoJenb aToMa.
' Monens aTtoma bopa
129 Hcenyckanne u mnoryomeHue cBera aromoMm. KBaHTEIL
' JIluHelyaTbie CIEKTPHI
12.3 PannoaktuBHOCTB. Anb(a, OeTa- U raMma-u3ITydeHUs
194 Crpoenne aromHoro szapa. HykiaonHas wmoznens
' aTOMHOTO snpa. M3oronsl
125 PagnoaktuBHbie npespamienus. llepuon momypacnana
' aTOMHBIX SAEP
126 SnepHble peakuuu. 3aKOHbI COXpaHEHMS 3apsA0BOro U
' MaccOBOI'0 YHCET
12.7 OHeprust CBsI3U aTOMHBIX sjiep. CBs3b MacChl U SJHEPrUU
198 Peakuuu cuHTtesa n neneHus saep. VICTOYHUKH 3HEprun
12 ' ConHna u 38€37
199 AnepHas oHepretuka. JleiicTBME  paguOaKTHUBHBIX
' W3Iy4YeHHUH Ha )KUBbIE OPraHU3MbI
[IpakTueckue paboTHI:
HaOmoneHne CrHUIOIIHBIX M JMHEWYaThIX CHEKTPOB
U3ITy4CHHUS.
12.10
HccnenoBanue TPEeKOB: M3MEPEHUE JHEPIrUU YACTULBI
10 TOPMO3HOMY NyTH (110 (poTorpadusam).
W3mepenue paanoakTUBHOTO poHa
®duznyuecKkue SBJIEHUS B TPUPOJIE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMUYECKHE Jy4H,
12.11 pPaaMOaKTUBHOE H3JIYYEHUE MPUPOAHBIX MHUHEPAJIOB,
JCICTBUE PpAJUOAKTUBHBIX H3JIy4YCHUH Ha OpraHu3M
4eNI0BeKa
1212 Texuuueckue YCTPOUCTBA: CIIEKTPOCKOII,

WHJMBUAYalIbHBIN JO3UMETp, Kamepa Buibscona
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HPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHON
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

Kona
NPoBepPsIeMOro
TpeOoBaHMs

IIpoBepsieMble TpeGOBaHUsI K PeAMETHBIM pe3yJibTaTamM
0a30BOr0 YPOBHS 0CBOEHHS OCHOBHOM 00pa3oBaTe/1bHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopa3osanus Ha ocHose ®I'OC

[Tonumanue pomu  Qu3uku B HAYYHOH  KapTHHE  MHpA;
cOopMHUPOBAHHOCTb GA30BBIX MPEICTABIECHUI O 3aKOHOMEPHOW CBS3U
U II03HABAaE€MOCTH SBJIGHUU MPUPOJABI, O POJIM SKCIEPUMEHTa B
¢usuke, o0 cucremooOpasywomeil poiu (QUIMKK B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTWi, 00 SBOIIOIHUH
($U3MYECKMX 3HAHUM M MX POJIM B IEOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIQJAE POCCHHUCKUX M 3apyOCKHBIX Yy4EHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOL[ECCOB OKPYXKAIOLIETO

MHpa, pa3BUTUC TEXHUKHU U TEXHOIOTHI

3HaHUA O BUJAX MaTepuu (BEIIECTBO M TMOJE), O IBMKEHUU KaK
croco0e CyIIecTBOBaHHUS MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHONW TEOpUu
CTPOEHHSI BEIIECTBA, O (U3MUECKOW CYIIHOCTH SIBIICHUW TPUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHHUE Pa3IN4aTh SIBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOE SIBJICHHE;
YMEHHUE PACIIO3HABATh MPOSBJICHUE U3YUYEHHBIX (DU3HUECKUX SBJICHUM
B OKpYXalolleM MHpE, BBIAESIsI HMX CyIIeCTBEHHBIE CBOMCTBA

(Tpu3HaKHU)

Brnanenne ocHOBamMM MOHATHITHOrO ammnaparta M CHMBOJUYECKOTO
s3bIKa (PU3MKU M UCIOJB30BaHUE WX JUI pEIIeHUs y4eOHBIX 3a7ady;
YMEHHE XapaKTepHU30BaTh CBOWCTBA Tel, (PU3MUECKHE SBJICHUS H

MIPOIIECCHI, UCTIONB3YS PYHIAMEHTATbHBIE U IMITHPUICCKHIE 3aKOHBI

VYMeHue onuckeiBaTh HU3YYCHHBIC CBOMCTBA TEN U (I)I/IBI/I"IGCKI/IG SABJICHUA,

HCIIOJIb3 YA (I)I/IBI/ILICCKI/IG BCJIIMYMHBI

BJIaILCHI/IC OCHOBaAaMH MCTOAOB HAYYHOIoO IIO3HAHUA C y‘-IéTOM
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coOroIeHUsT TIpaBuiI O€30MacHOr0 Tpyja: HaOJoJAeHUEe (PU3NYECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh JKCIEPUMEHTANBHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpYIOBaHUS MO WHCTPYKIMHU, OMUCHIBATH X0
OIBITA U 3aMTMCHIBATh €T0 PE3yJILTAThI, (POPMYIUPOBATH BHIBOIHI,
MPOBEJICHHUE MPSAMBIX U KOCBCHHBIX U3MEPEHUN (DU3HUECKUX BEIMIHH:
YMEHHE I[UJIAHUPOBATh HM3MEPEHHS, CAMOCTOSITENIEHO COOMpaTh
OKCHEPUMEHTANBHYIO YCTAHOBKY 110 WHCTPYKIIMH, BBIYHCIATH
3HAaYeHHE BEIMYMHBl U aHAIM3HPOBATHh IMOJTYYCHHBIE PE3yIbTAThI C
y4€TOM 3aJJaHHOW MOTPEIIHOCTU PE3YIbTATOB U3MEPEHU;
MPOBEICHUE  HECIOXKHBIX  OSKCIIEPHUMEHTANbHBIX  HCCIEJOBAHMIA;
CaMOCTOSITENTbHO ~ COOMpaTh AKCIHEPHUMEHTAJbHYIO YCTAaHOBKY U
MPOBOJMUTh  HCCIENOBAHWUE  TI0O  HWHCTPYKIHMH,  IPEACTABIAThH
MOJTyYeHHBIC 3aBUCUMOCTH (PH3UYCCKUX BEIMYMH B BUAC TaOIHIl U
rpaMKoB, YYUTHIBATH MOTPEITHOCTH, JAENIATh BBIBOJIBI 10 Pe3yJIbTaTaM

HCCIICAOBaHHUA

[ToHumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  Mojesel
(MaTepuasibHasi TOUKa, aOCOMIOTHO TBEPAOE TENO, MOJEIH CTPOCHHUS
ra3oB, >KMJIKOCTEH M TBEPABIX TeJ, IJIAHETapHas MOJEiIb aToMa,
HYKJIOHHasi MOJI€JIb aTOMHOIO $iApa) U yMEHHME NPUMEHATh UX s

00BbsICHEHHSI (PU3MYECKHUX TPOIIECCOB

YMeHue oO0BICHATh (PM3NYECKHE MPOIECCHl M CBOWCTBA Tel, B TOM
qyycie W B KOHTEKCTE CHUTyalUll MpPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTh OOBSICHEHUE C ONOPOH Ha M3ydEHHbIE CBOIMCTBA (pu3HUecKuX

HBHGHHﬁ, q)HSI/I‘IeCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MO CIIN

YMmeHue pemath pacu€THble 3amayu (Ha Oa3ze 2 — 3 ypaBHEHUi),
UCTONB3Ysl 3aKOHBI H  (OPMyJbI, CBSI3bIBaOLIME  (DU3HUYECKUE
BEJIMYMHBI, B YACTHOCTH, 3aMHMCBhIBaTh KpPATKOE YCIOBHE 3a/ayu,
BBISIBJISITh HEIOCTAIOIIME JaHHbIE, BbIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXOoAuMble A €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHbIE JAHHBIE,
MIPOBOJUTH PACUETHl M OLEHHUBATh PEATUCTUYHOCTh IOJYYEHHOIO
3Ha4YeHUs1 (PU3NYECKOIl BEIMYMHBI, YMEHHUE ONpENesiTh pa3MepHOCTh

(bU3NYECKOI BETMYHHEI, TOJYICHHOH MPU PELICHUH 3a/1a4u

YMeHue XApPaKTCpHU30BaTh  IMPUHIUIIBL 216171 CTBHUsA  TEXHHYCCKHUX
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YCTPOKMCTB, B TOM 4YHCJE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJOTMYECKUX MPOIIECCOB MO UX OMHCAHUIO, UCIOJIB3YS 3HAHHS O
CBOMCTBaxX (U3NYECKUX SIBJICHHUH M HEOOXOoauMble (U3HYECKHE

3aKOHOMEPHOCTHU

10

YMeHHe WCIOoNb30BaTh 3HAHHS O (PU3UYECKUX SIBJICHUSAX B
MOBCETHEBHOM KHM3HU s obOecredeHuss 0€30MacHOCTH  IMPHU
oOpamieHu ¢ OBITOBBIMH  NPUOOpPaMH U TEXHUYCCKHUMHU
YCTPOWCTBAMH, COXPAaHEHHUs 370POBbS M  COOJIIOJACHUS HOPM
9KOJIOTUYECKOr0 TOBEACHUS B OKPYXAIOIICH cpeae; MOHUMaHUE
HEOOXOIMMOCTH TMPUMEHEHUS JOCTHXKEHUH (PHU3MKH M TEXHOJIOTUU

JUISL PALIMOHATIBHOTO PUPOIOIOJIb30BAHUS

11

OnpIT moucka, npeoOpa3oBaHHs U MPEACTaBICHUS HHGOPMAIIH
(¢u3nUecKkoro coaepKaHus C MCHOJIb30BAaHWEM HWH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
MOJIy4YCHHOW WH(GOpPMAIMM HAa OCHOBE HMEIONIMXCS 3HAHUN U
JOTIOJIHUTENIbHBIX ~ MCTOYHMKOB;  YMEHUE  HUCHOJb30BaTh  IpU
BBITIOJIHEHUH YYeOHBIX 3a/laHull HayYHO-TIOMYJSIPHYIO JIHTEpaTypy
(U3NYECKOTO CONEp)KaHUsI, CIPABOYHBIE MATEpPHANbI, PECYPCHI CETH
WNutepHer; BiageHue 0a30BBIMM  HaBBIKAMH  MPEeOOpa3OBaHU S
uH(popMaMu W3 OJHOW 3HAKOBOW CHCTEMBI B JAPYTYyH; yMEHHE
CO3/aBaTh COOCTBEHHBIC IHMCHMEHHBIC W YCTHBIC COOOICHUS Ha

OCHOBC HH(bOpMaI_IHH N3 HECKOJIBKUX HCTOYHHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKHUE SABJIEHUA
11 Mexanuueckoe JaBIKeHUe. MarepuanpbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIILHOCTh IBMYKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBmxkeHHe. CpenaHsas ckopocts. Dopmyna s
1.2 BBIYHCIICHHS CPEIHEH ckopocTh: V = S/t
PaBHOMepHOE MpSIMOIMHENWHOE IBUYKEHUE. 3aBUCUMOCTb KOOPAUHATHI Te€la OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSAMOJIMHEHHOT O IBUKCHHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BpEMEHH Ui MPOEKIMH CKOPOCTH, MPOEKIUU
NepeMelieHus, IMyTH, KOOPAMUHATHI TMPU PABHOMEPHOM IPSIMOJIUHEHHOM
JIBUKEHUHT
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUXKEHUS:
7
S =vg # i+ ay = ;
2
@®opmynbl IS MPOEKIUU TEPEeMEIICHUsI, MPOEKIMH CKOPOCTH U TMPOEKIIHUH
YCKOPEHMS IPU PaBHOYCKOPEHHOM IMPSMOIMHEIHHOM JBUKEHHMU:
1.4 s.(D=v,, -t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'padukn 3aBHCHMOCTH OT BpPEMEHH ISl MPOEKIUH YCKOPEHHS, MPOCKIUU
CKOPOCTH, TPOCKIMH TEPEeMEIICHUs, KOOPIMWHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHEUHOM JABUKEHUU
Cpobonmnoe nagenne. @opmyIibl, ONMUCHIBAIOIIME CBOOOAHOE IMAaJICHWE Tea ITI0
15 BEPTUKAIN (JIBM)KEHHE TeJa BHU3 MU BBEPX OTHOCHUTEIIbHO IMOBEPXHOCTH

3emum). ['paduky 3aBUCHMOCTH OT BpPEMEHHM /Ui TPOCKIHUU YCKOPEHUS,

87




MNpOCKIOUKU CKOPOCTU U KOOPJAHWHATBI IIpH CBO60,Z[HOM nagcHuM TCjia II0

BEPTUKAJIU

CKOpOCTb paBHOMEpPHOIO JBI)KEHHMS Tella MO OKpykHoctu. Hampasienue
CKOPOCTH.

dopmyna Ui BHIYUCICHHUS CKOPOCTH 4Yepe3 pPaJuyC OKPYKHOCTU U TEPUO

oOpalieHus:
2nR
L=
T

HCHTPOCTpeMI/ITCJ'II)HOG YCKOpPCHUC. HanpaBneHHe HECHTPOCTPEMUTCIILHOI'O

1.6 yckopenus. DopMyia [uis BBIYMCIEHUS YCKOPEHHUS:
2
a. — v
=R
dopmyna, cBA3bIBAIOIIAs IEPUOJL M YACTOTY OOpaIleHus:
V= 1
T
Macca. IInotHocTs BeniectBa. @opmyiia 1151 BBIYUCIECHUS ITIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexropHas ¢pusndeckas BeauunHa. CloxeHne cuil
1.9 SIBnenune unepuuu. Ilepssiii 3akoH HproToHa
Bropoii 3akon HetoTOHA:
F=m-a
1.10
CoHanpaB€HHOCTb BEKTOpa YCKOPEHMsI TeJla U BEKTOPA CUJIbI, IEHCTBYIOLIEH Ha
TEN0
Bzaumopeiicteue ten. Tperuil 3akon HproToHa:
1.11 F p _P-l—}_?
112 Tpenne nokos U TpeHue CKoJibxkeHusd. Dopmyiia i1 BBIYUCICHUS MOAYJISL CHIIbI

TPCHUS CKOJIbKCHUA:
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Frpzp-;"l.r

1.13

Hedpopmarmust Tema. Ympyrue W Heynpyrue aedopmanui. 3aKOH YyIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

B CCMHUPHOC TATOTCHUC. 3aKoH B CCMHUPHOI'0 TATOTCHUS:

my - 1M,
F=g L1 _2%
R
Cuna TspKecTH. Y CKOpeHHe CBOOOAHOrO MajeHusl.
dopmyna 11 BBIYUCIIEHHS CUJIBI TSDKECTH BOJIM3M MOBepXHOCTH 3emun: F = mg.
JBrxenne nnanet Bokpyr Connua. [lepsas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmiynbc Tena — BeKTopHas Gu3HUecKas BeJIUYrHa.
=m0

Nmnynesc cuctemsbl Ten. M3menenne nmnynbca. UMIynbc cUIb

1.16

3aKOH COXpaHEHHS UMITYJIbca JJIsl 3aMKHYTON CUCTEMBbI Tell:
D=0, i, U, =const

PeakTiBHOE IBUXKEHHUE

1.17

Mexanuyeckas padora. opmya 1uist BBIYMCIEHUS paOOThI CUIIBL:

A=F5ooscx

MexaHnnyeckas MOIIHOCTb:

=24
I

1.18

Kunetnueckas n IMOTCHIHAJIbHAsA SHCPIrus. d)opMyna JJIA BBIYU CIICHUA

KMHETUYECKOW SHEPTUM:

FHUE
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTrUM. d)opMyna JJIs1 BBIYUCIICHUA HOTGHHH&HBHOﬁ
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OHCPruu Tejia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnueckasi SJHEprus:

E=E;+E,

3aKOH COXpaHEHUs MeXaHU4eCcKoH a3Hepruu. dopmysa Uil 3aK0oHa COXpaHEeHUs

MEXaHWYECKOW SHEPruu B OTCYTCTBUE CHII TpeHus: E = const.

IIpeBpameHne MEXaHUYECKON YHEPTUU ITPU HAJTMYUH CUIIBI TPEHHUSL.

1.20

[TpocThie MeXaHU3MBIL. «30JI0TOE MPABUIIO» MEXaHHKH.
Peruar. Moment cumnsi: M - Fl.

VYcnoBue paBHOBeECHsI pblyara:
M +M +..=0
[TonBwxHbINM 1 HenoaABWKHBINA 670ku. KIT/] mpocThix MeXxaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

JlaBiienue TBEIOro Tena.
@opmyiia 111 BBIYACICHUS JaBICHUS TBEPAOIO Tela:

_F
P=5-

JlaBnenue raza. ATMocdepHoe JaBIeHHE.

FI/II[pOCTaTI/I‘IeCKOC JaBJICHUEC BHYTPU KUAKOCTHU.

®opmyia 111 BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTHU:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBmmueckuit mpece

1.23

3akon Apxumena. dopmyna g ompenesieHUs BBITAJIKUBAIOIICH

JIEHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B )KUIKOCTh WJIU Ia3:
Fagm =P8V

VYcaoBue mnaBanus tena. [lmaBanue CyJ0B U BO3AYXOIIJIaBAaHUC

CUJIBI,
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1.24

Mexanuueckne KoJyieOaHus. AMHJ'II/ITy,Z[a, nepuoaq M YacToTa KOJIeOaHHUH.

®dopmyJia, CBSI3bIBAIOIIAA YACTOTY U NIEPU O KOICOaHU:

1.25

MaremaTH4eCKUil W TpPYKUHHBIA MasTHUKU. lIpeBpaienne sHepruv mpu

KOJIe0aTETEHOM JIBHYKEHUHN

1.26

3atyxatoiue Kosnebanus. BelHyx1eHHbIE KoneOaHus. Pesonanc

1.27

MexaHndyeckue BOJIHBL. HpO}IOJ’II)HI)Ie " TONCPCYHbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpPOCTh paclpoCTpaHEHHs BOJHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BBICOTa 3BYyKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHHIIE

IByx cpen. UH(pa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3mepenue cpenHed IJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBI; KO3(DUIIMEHTa TPEHUS CKOJBKEHHS; paOOThl CHJIBI TPEHUS, CHJIBI
VIOPYrOCTH; CPEOHEH CKOPOCTH JABIIKEHHUS OpycKa MO HAKJIOHHOW IUTOCKOCTH;
YCKOpeHHsI Opycka TpH JBWKCHUHM TO HAKJIOHHOW TIJIOCKOCTH; YacTOTHI M
nepuoja KoyueOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl W TEpHoja
KOJICOaHMI MPYKUHHOTO MasiTHHKA; MOMEHTA CHUIIBI, JCWCTBYIOLIErO HA phIyuar;
paboThl CUJIBI YNPYTOCTH MpPU MOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOIO
050Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMa MOrpyXEHHON
YacTH TeJla U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHIIBI
OT MAcChl TEJA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O AaBJIECHUS U OT
poZla MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU
nedopMalu Mpy>KUHBL;, YCKOPEHUS Opycka OT yIjia HaKJIOHA HAIpPaBIISFOIICH;
nepuosa (4acToThl) KoJIeOaHUI HUTSHOTO MasTHUKA OT IJIUHBI HUTH; TEPHUOA
KoJICOaHUI TPYXHUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBL
UCCIIEZIOBAHNE HE3aBUCHUMOCTU TEpHoAa KOJIeOaHUN HHUTSAHOTO MAasiTHHKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS pblyara

1.30

QDusuueckue A61eHUs 6 Npupode: TPUMEPHl IBUKEHHUA C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOH U HEXXUBOU IPUPOJE, IEUCTBUE CUIIBI TPEHUS B IIPUPOAEC U

TCXHHUKC, IIPUJIMBbBI KW OTIIMBBI, IABUXXCHUC IIJIAHCT CoiHeuHOH CHUCTECMBI,
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PEaKTUBHOE JBH)KCHHUE KUBBIX OPraHU3MOB, PbIUYAard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(hEpHOTro [aBIEHUS Ha JKMBOH OpraHusM, IJIaBaHUE PBIO, BOCIPUSITHE

3BYKOB JKHBOTHBIMH, 3EMJICTPACCHUC, celicMuYecKue BOJIHbI, YHAMH, 3XO

Texnuueckue ycmpoiicmea: CIIMAOMCETP, AATYHUKH II0JOXCHHA, PACCTOSAHHUA H
YCKOpPCHUA, AUHAMOMCTpP, MNOALNIMIIHWUKH, PAKCTBI, pbiyar, HO,Z[BH)KHBIﬁ n

HETOJABWKHBIN OJIOKM, HAKJIOHHASI TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,

L3l cooOIIaronMecss Cocybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJOT,
HCMOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUH  CTPOEHUs

2.1 BeniecTBa. Mozenu TBEPAOro, JKUJIKOI0 U Ira3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopgHbIe Tena

25 JBrxenue dactul BemiectBa. CBsA3b CKOPOCTU JIBMDKEHUS YacTULl C

' TemnepaTtypoil. bpoyHoBckoe nBmxenue, nuddy3us

2.3 CMaunBaHue U KaNWUIIPHBIE SIBICHUS

24 TennoBoe pacmMpeHue u cxaTue

25 TennoBoe paBHOBecUe

26 Buytpennsss sHeprusa. Pabora u Temonepenadya Kak CrocoObl W3MEHEHUs

' BHYTpEHHEH SHepruu

2.7 Bunel Tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3ITyYEHUE
Harpesanne wu oxmaxnaenue ten. KommuectBo — Temnotel.  YaenbHas
TEINIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEpPrMM B TENJIOBBIX Ipolieccax. YpPaBHEHHE TEMJIOBOrO
Oanmanca:

2.9
QO +0, +..=0
Ucnapenne u konaeHcauus. V3MeHeHME BHYTPEHHEH 5SHEPrUM B IIPOLIECCE

210 ucnapeHuss M KoHaeHcauuu. Kunenwe skuakocTH. VYaenpHas —TemIoTa

napoo0pa3oBanus: L = Q/m
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2.11

BnaxxnocTtb BO3ayXa

2.12

[InaBnenne u kpucraumsanusa. V3MeHeHHMe BHYTPEHHEM JHEpruu IpH

IJIABJICHUHW Y KPUCTAJIJIM3alluH. VnenpHas TEI0Ta IJIaBICHUS:

2.13

BuyTpeHHss sHeprus cropaHus TOIUIMBA. Y AENbHAS TEIUIOTa CTOPAHUS TOILIMBA!

q=Q/m

2.14

[TpunHIUTIEI pabOoTHI TemIOBBIX ABUTaTesel. KI1/[ TernmoBoro npuraresns

2.15

IIpakmuueckue pabomul

N3mepenue yaenbHON TENJIOEMKOCTH METAIIMYECKOrO IMIMHJAPA; KOJIMYECTBA
TENJIOTHI, TMOJYYEHHOIO0 BOJOH KOMHATHOW TeMIiepaTypbl (UKCHPOBAHHOU
MacChl, B KOTOPYIO OIYIIEH HArpeThli UHJIMHAP; KOJUYECTBA TEIUIOTHI,
OTJ@HHOTO HAarpeThiM IUJIMHIPOM, IOCJIE OIyCKaHUsI €ro B BOJY KOMHATHOU
TEMIepaTypbl; OTHOCUTEIbHOM BIAXHOCTH BO3AyXa; YJAEIbHOW TEMJIOTHI
miaBieHuss Jpaa. McciaenoBaHue M3MEHEHMS TEMIEpaTypbl BOABL  IpU
Pa3MYHBIX YCIOBHUSX; SBICHUS TEMJIOOOMEHA MPH CMEIIMBAHWH XOJOAHOW H

ropsiYeil BOJIBI; TIPOIIecca UCTIapeHUs

2.16

Dusuyeckue s61eHUA 6 npupooe: TIOBEPXHOCTHOE HATHKEHUE M KallMJUIIPHBIE
ABJICHUSI B IIPUPOJE, KPUCTAIIBI B IpuUpoje, usnydeHue CoiiHIA, 3aMep3aHue

BOZI0EMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUISIpbl, IPUMEPbI UCIOIb30BaHUS KPHUCTAJUIOB,
JKUAKOCTHBIH TEPMOMETp, JaTUUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILUIEHUs
JIOMOB, TMUI'POMETpBI, ICUXPOMETP, NapoBasi TypOMHA, BUTAaTelb BHYTPEHHEIrO

CropaHusa

DJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onextpuzanus Teil. J[Ba BU1a JIIEKTPUYECKUX 3aps10B

3.2

B3aumoneiictBue 3apskeHHbIX Ten. 3akoH Kynona

3.3

3aKOH COXpaHEHUS IEKTPUIECKOT 0 3apsiaa

3.4

Onextpuueckoe nose. Hanpsk€HHOCTh anekTpudeckoro mnoist. IIpuHnun

CYNEepIIO3ULINHU JIEKTPUUECKHUX M0JIeH (Ha KaueCTBEHHOM YpPOBHE)

3.5

Hocurenn »snekTpuueckux 3apsuoB. JlelicTBHE 3JIEKTPUYECKOro TOJd Ha

QJICKTPUYICCKHC 3apsaabl. HpOBOJIHI/IKI/I U TUIJICKTPUKHU
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[TocTosiHHbIN BNeKTpUUEeCKU TOK. JlelcTBuA 3aeKkTpuueckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I=qg/t,U=A/
DNEKTPUIECKOE COMPOTUBIICHHE. Y IEITbHOE JJIEKTPUYECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon OMa 1151 yaacTtka snekTpudeckoit menu: | = U/R
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB:
I =1,: U=U,+U,; R=R,+R,.
1 1 2 1 2
3.9 [TapannenpHOE COeAMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1L; R:%.
CMemaHHbIE COETUHEHUS POBOTHUKOB
PaGoTa u MmomHOCTS 35ekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoynsa — Jlenna:
3.11 2
: O=I"-R-t
312 Onpir Opcrena. MaruuTHoe Moje MPsSMOro MPOBOAHMKA C TOKOM. JIMHHHM
MarHuTHOM MHIYKLIUH
313 MarauTHoe TI0J€ IIOCTOSHHOIO MarHuTa. B3ammojelcTBHE NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO 110JI HA IPOBOJIHUK C TOKOM
3.15 OmnbiTel apajnes. SIBiaeHue reKTpoMaruHuTHOU UHAYKIKU. [IpaBuiio Jlenna
Ilpakmuueckue pabomol
N3mepenne  AIEKTPUUECKOTO  COMPOTUBJICHUS  PE3UCTOpa;  MOIIHOCTH
3116 AIIEKTPUYECKOT O TOKA; pabOThI JIEKTPUIECKOT O TOKA.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOMICIO B IIPOBOAHUKE
(peBI/ICTOpI)I, naMnqua), OT HAIIPSKCHUSA HAa KOHIAX IMPOBOJHHKA, 3aBUCUMOCTH

COIMMPOTHUBJICHUA OT JJIMHBI ITPOBOJHUKA, IJIOIIAAN €TO IMOIICPCUHOI0 CCUHCHUA U
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yIEIbHOTO COMPOTHUBIICHUSI.
[TpoBepka mpaBuiIa A 3JIEKTPHYECKOT0 HAMPSHKEHHS MPH MOCIEA0BaTEIbHOM
COCMHEHHH TPOBOJHUKOB; MpaBUia JIi CHUJIBI DJIEKTPHUECKOrO0 TOKa MpU

napajuieJIbHOM COEIUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JTAMIIOYKA)

Duzuyeckue seneHUs 8 npupode.‘ QJICKTPUYCCKUC ABJICHUA B aTMOC(bepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE TOJIE 3eMJH, apeid MOoII0CcoB,
POJIb MATHUTHOT'O TIOJIS LIS KU3HU Ha 3eMiie, TOJSAPHOE CHSHHE
Texnuueckue ycmpoiicmeéa. 3JIEKTPOCKOI, aMIIEpMETpP, BOJIbTMETP, PpeocCTar,
CUETYMK  DINEKTPUUECKOM  DHEPruH, JJIEKTPOOCBETUTEIHHBIC  MPHOOPHI,
3.18 HarpeBaTellbHbIC AJIEKTPOIPUOOpPBI (mpumepsr), AJIEKTPUYECKHUE
MPEIOXPAHUTENH, JJIEKTPOMArHUT, JJEKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnexTpoMarHuTHbie BoHEL. 1llkana 3neKTpoMarHuTHBHIX BOJH
3.20 JlyueBas monens cBeta. [IpsimonuHeliHOe pacnpocTpaHeHHE CBETa
3.21 3akoH oTpakeHus cBera. Ilnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH NMPETOMIICHUS CBETa
3.23 Hucnepcus csera
391 JInnza. Xon nyueil B nmuH3e. DOKycHOE paccTossHME JUH3bL. OnTuyeckas cuia
' munser: D = 1/F
3.25 I'ma3 xak onTrueckas cucrema. ONTHIECKUE TIPUOOPHI
IIpaxmuueckue pabomul
#H##Par##lI3mMepernrie  ONTHYECKOM CHIIBI COOMparomiel JMH3bI; (POKYCHOro
paccTosiHus cobuparoneil JIMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEpoB MpeaMeTa U
M300pakeHus, Korja MpeaMeT paclojioKeH B JABOWHOM (oKyce), MmokasaTels
3.26 MIPEJIOMJICHHS CTEKJIA.
###Par#t#lccnenoBanue CcBOICTBa M300paKeHHsI, MOTYUYEHHOTO C IMOMOIIBIO
cobuparoleil JIMH3bI; U3MEHEHHUs] (POKYCHOIO pacCTOSHUS JIBYX CIJIOKEHHBIX
JIMH3; 3aBHCHMOCTH YIJja MPEJOMJIEHUsI CBETOBOIO Jyda OT yrijla HaJeHUsl Ha
TPaHUIE «BO3IYX — CTEKIIO»
357 Qusuueckue senenuss 6 npupooe: 3atmeHuss Comnua u JlyHbl, 1Beta Teu,
' OINTHYECKUE sIBJIEHUS B aTMOc(epe (11BeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicméa: OYKH, TIEpPUCKON, (oToamnmapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
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PagnoaktuBHOCTh. Anb(a-, OeTa-, raMMa-u3inyueHus. Peakuuu anbda-u Oera-

4.1
pacriaja

4.2 OmnsiThl Pezepdopraa no paccesnuro anbga-yactull. [lnanerapuas mojens atoma

4.3 CocraB aTomHOro0 sifpa. M3oTorsl

4.4 [Iepuon monypacnaia aTOMHBIX sJI€p

4.5 SnepHble peaknu. 3aKOHBI COXpaHEHUS 3apsIOBOT0 U MacCOBOT'O YHCET
Qu3uueckue A6NeHUs 8 npupode: ECTECTBEHHBIH paJAMOaKTUBHBIN  (oOH,

4.6 KOCMHYECKHE JIy4d, paJHMOaKTHBHOE U3IydeHHEe TMPUPOIHBIX MHHEPaJoB,
JIEHCTBUE PAIMOAKTUBHBIX U3JIy4CHUN HA OPTraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, HHAUBULYaIbHBIA JO3UMETP, Kamepa

BI/IJ'II)COHa, SAACPHas S9HEPIr€TUKA
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kacc: 0a30BbIN ypoBeHb: yuebHuk, 7 knacce/ [lepoeimkun N.M.,
NBanos A.U., Akiinonepnoe oo6miectBo «M3narenbctBo «lIpocBenieHue

» Gdusuka: §8-if kacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [leppimkun U. M.,
NBanoB A. U., Axunoneproe obmiectBo «M3aarensctBo «IIpocsemnieHuey

» dusuka: 9-i xkacc: 6a30BbIN YpOBEHb: yueOHUK, 9 knacc/ [lepeimkun U. M.,
I'yrauk E. M., BanoB A. U., [lerpoBa M. A., AkiinoHepHoe 00111eCTBO

«M3narensctBO «lIpocBenienue

METOANYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6morexa LIOK
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