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MMOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOXEHUM M TpeOOBAHUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW HPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuun npenonasanusi yaeoHoro npeamera «Dusmkay.

[IporpaMmma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOXEHHM M TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepaibHON pabodeit TporpaMMbl BOCIIUTAHUS U
KOHIEMIMHU MpenoiaBanus yaueOHoro npeamera « Ouznkay.

Copepxanue mnporpamMMmbl 1o (U3UKE HaNpaBieHO Ha GOpPMUpPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYaIOIIMXCS W OPraHu3alui0 H3Yy4eHUs
Gbu3MKM Ha AESATENIbHOCTHOM OCHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJIbTaTaM 0O0Yy4eHHUs, a TAKKe
MEXIPEJAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus.

[TporpamMma no u3MKe ycTaHAaBIMBAET paclpeieiieHe yueOHOro MaTepuaia
o rojgaM oOydeHus (Mo Kjlaccam), mpejiaracT IpuMEpHYIO MOCIeI0BaTEIbHOCTh
U3y4EHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS MPEIMETHOIO COJIEp)KaHUs U
ydeTe BO3PaCTHBIX OCOOEHHOCTEN 00y4arommxcsl.

[Tporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHHWS METOAMYECKOM
MOMOIIIM YYUTEINIO B CO3JJaHUH paboyueil mporpamMmsl Mo yueOHOMY MpPEIMETY.

®dwusuka SBIIETCS CHCTEMOOOPA3YIOUTUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEIMETOB, TMOCKOJbKY (PHU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOILIECCOB H
SBICHUH, W3y4yaeMbIX XUMHEH, OHoyorueil, actpoHomMued u GU3NIECKON
reorpauei, BHOCUT BKJIaJ B  €CTECTBEHHOHAYyYHYIO KApTUHY  MHpa,
MpeaoCTaBisieT HauOonee sICHbIe O00pa3llbl NPUMEHEHUS HAyYHOrO METofa
MO3HAHUS, TO €CTh CIIOCO0a MOYy4EHHs IOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3NIECKOTO OOpa3OBaHMsI B CTPYKTYype OOIIero
00pa30BaHUs COCTOUT B (HOPMHPOBAHUM ECTECTBEHHOHAYYHON I'PaMOTHOCTU H
UHTepeca K HayKe y 00yJaroImuxcs.

W3yuenne ¢usumku Ha 0a30BOM ypOBHE TMpEAIONaraeT OBJaJCHUE
CIICAYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIMIMMH E€CTECTBEHHOHAYYHYIO
TPaMOTHOCTbD:

e HAaY4YHO OOBSCHSTH SIBICHUS,

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYyYHOI'O UCCIICOBAHMUS;



HHTCPIPETUPOBATL JAaHHBIC W HCIIOJIb30BAThb HAYYHBIC 10Ka3aTCIbCTBA
JJI1 ITIOJTYYCHUSA BBIBOAOB).

Henn wusydeHuss ¢GU3MKKM HA YpPOBHE OCHOBHOIo 00IIero oOpa3oBaHUs
Ompe/ie]ICHbl B KOHIIEMIIMU TMpenojaBaHus ydeOHoro mnpeaMera «®Duszuka» B
oOpa3oBaTelbHBIX opranusanusx Poccuiickoit ®eneparuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTeIbHbIC MPOTPAMMEBI.

Henu uzyuenus PU3MKU:

NpUOOpPETeHNEe WHTEpeca U CTPEMJICHHS OOYYaromMXCs K HaydIHOMY
WU3YYCHUIO TPHUPOABI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX W TBOPYCECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABICHU O HAYYHOM METO/E TO3HaHUS U (hOpMUPOBaHHE
MCCIIEZIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHUS MaTepuu 1 (HyH/IaMEHTAIBHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TPEACTABICHUNH O POJU (U3WKU IJS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE  TPEICTaBICHUA O  BO3MOXHBIX  cdepax  Oymyien
npodeCcCUOHaIBHON JNeATebHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeIeMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTHKeHHME 3THX IeJield MporpaMMbl MO0 (U3MKE HA YPOBHE OCHOBHOI'O
o01mrero ooOpa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

MpuoOpEeTeHNEe YMEHUM OMHUCHIBATh U OOBSACHSITH (DU3NUYECKHUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHE METOJOB pEIICHHs MPOCTEUIINX PpPAaCUETHbIX 3ajady C
UCIIOJIb30BaHUEM bu3HUecKux MOJIeTeH, TBOPUYECKHUX u
MIPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HAOIIOJATh MPUPOIHBIEC SBJICHUS U BBHIMOIHITH OIBITHI,
nabopaTtopHble pabOThl M IKCIEPUMEHTAIbHBIE HUCCIEAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHME MPHUEMOB paboThl ¢ MHPOpMaLMeld (U3NYECKOTO COIEpPKAHMUS,
BKJIFOYasi HTH(POPMAITUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE NHGOPMAIINH;

3HAKOMCTBO CO chepamMu MPoPeCcCUOHATHLHON IeATeIbHOCTH, CBSI3aHHBIMU
Cc GuU3MKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UYECKON HAayKH.



OO111ee YUCIIO YacoB, PEKOMEHIOBAHHBIX I U3ydeHHs (prU3uKu Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 dacoB (2 yaca B HeJeN0), B 8 kiacce — 68
yacoB (2 uvaca B Hememo), B 9 kmacce — 102 wyaca (3 yaca B Heemio).

[Ipennaraemsiii B mporpamme 1o (pusuke nepedeHp 1ad0paTopHBIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHATEIbHBIM, YUUTETh JIEJACT BHIOOpP TPH MPOBEICHHUH
71a00paTOpHBIX pabOT U OMBITOB C YYETOM HWHIAMBUIYaAIBHBIX OCOOCHHOCTEH
O00y4JaromuXCs, CIMHUCKA YKCIEPUMEHTATBHBIX 3a/IaHHM, MpeiaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT'0 SK3aMeHa 1Mo (pU3UKE.



COJAEPXAHUE OBYUYEHUA

7 KIIACC
Du3uka u e€ poJib B MO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka O npupone. SBinenus npuponsl. OuU3NUECKUE SIBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JICKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

dusnueckre BenMuuHbL. M3Mmepenue Qu3nyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepennii MexayHapoiHas CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH H3y4alOT MPUPOIY.
EctecTBeHHOHAYYHBIM METOJ] TIO3HAHUS: HAOJIOJCHUE, TOCTAaHOBKA HAY4YHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUINOTE3, O0OBICHEHUE
HaOmogaemoro sBieHus. Onucanue (GU3NIECKUX SIBICHUH C TIOMOIIBI0 MOJIEeH

Hemoncmpayuu.

1. MexaHn4yecKkue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. Dusmnyeckue NpuOOPHl U Mpoleaypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U

1U(ppOBBIM MPUOOPOM.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue IEHBI JEICHUS KAl U3MEPUTEIHLHOTO MpUdopa.

2. M3mepeHue paccTOSHUM.

3. M3mepenne 00bEMa KUIKOCTH U TBEPAOTO TETIA.

4. OmnpeneneHne pasMepoB MajbIX TEIL.

5. M3mepeHune TeMmnepaTypbl HNPU TOMOIIM XKUJIKOCTHOIO TEPMOMETpA M

JlaTYMKa TEMIIEPATYypPHI.

6. IIpoBeneHue MCCIEIOBAHUS MO IMPOBEPKE TMIOTE3bI: JAIBHOCTH IMOJETA
IaprKa, MyIneHHOTO TOPU30HTAILHO, TeM OOJbIle, 4eM OOJbIle BHICOTA
MyCKa.

IlepBoHauYaIbHBIE CBEICHUS] 0 CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JBmxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBUXKEHHUS YacTHUI[ C
Temrieparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBue vacTuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSHHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTENM U TBEPABIX
(KpuCcTaJUTMUECKUX) Tel. B3anmMoCBsI3b MEXIYy CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HalGmronenune OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.



3. Habmonenue ~ sBneHU,  OOBACHAIOIIMXCA  HPUTSDHKEHUEM  WIH
OTTaJKMBAHHEM YACTHUL] BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAlOB (C  UCIOJIb30BaHUEM

dbotorpaduwii).

2. OmnbIThI IO HAOJIIOIEHUIO TEMIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThl 1O OOHAPYKEHUIO TEUCTBHS CHII MOJIEKYJIIPHOTO IPUTSIKEHHUS.

JIBU:KEeHMEe M B3aMM OIeCTBHE TeJl.

Mexanuueckoe ABM)KEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacuer mytu u
BPEMEHU JIBHXKCHHUSI.

SIBnenurie uHepuuu. 3aKOH WHepHuu. B3auMopeilcTBue Ten Kak MNpUYMHA
M3MEHEHUSI CKOPOCTH JIBH)KEHHMsI Teia. Macca kKak Mepa HMHEPTHOCTH Teja.
[InotHOoCTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHMIIC
o0beMa BELIECTBA.

Cuna Kak xapakTepucTuka B3aumojaeucTBusi Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3MepeHne cUilbl C OMOUIBIO AMHAMOMETpa. SIBIEHUE TIATOTEHHS U CHIIA
TsokecTH. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAPABJICHHBIX MO OAHON mpsiMoil. PaBHOnelcTByromas cui. Cuna TpeHus.
TpeHue CKoIbKEHUS U TPEHHE MOKOs. TpeHre B MPUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmronenre MexaHn4ecKoro JBUKEHUS Tena.
N3mepeHne cKopocTy MPSIMOJIMHEMHOTO IBUYKEHHUS.
HaGmronenue siBjeHUS MHEPIIHH.

1

2

3

4. HalmioneHnue u3aMeHeHUs! CKOPOCTH MPU B3aUMOECHCTBUU TEIL.

5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.

6. CnokeHue cuJjl, HalpaBJIEHHBIX 110 OJHOM MPSAMOIL.

Jlabopamopusie padbomul u onvimel.

1. OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO ABIKEHHUSA (IIapHKa B JKUIKOCTH,
MOJIEH BJEKTPUYECKOT0 aBTOMOOWIISI U TaK Jajiee).

2. OmpezeneHrue CpelHE CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOW MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPJOTO TEa.

4. OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHUs (aedopmaiun)
HPYKUHBI OT IPUIIOKEHHON CHUIIBI.

5. OMBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHS CKONBXXEHUS OT
Beca TeJla M XapakTepa COIPUKACAIOIINXCS TIOBEPXHOCTEH.

JlaBJieHue TBEPABIX TeJl, JKUIKOCTEH U ra3oB.



JaBnenue. CriocoObl YMEHBIIIECHUS U YBEIUYCHUS JaBieHusd. /{aBnenue rasa.
3aBUCUMOCTh JaBJieHUsI Traza oT oObema, TeMmmeparyphl. llepegada naBieHHs
TBEpABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackansa. I[TneBmaTnueckue
MAaIllUHbL. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT TIiyOuHBL. ['mapocTaTuyeckuii
napasiokc. CooOraroiuecs cocyabl. [ napaBinueckiue MEXaHUu3MblI.

Atmocdepa 3emnn u atmocepHoe AaBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3YIIHON 00o0souku 3emiu. OnbiT Toppuuemm. M3mepenune armochepHOro
JaBJeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOTo JaBICHUS.

JlelicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITankuparonas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozgyxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JAaBJICHUS raza OT TEMIIEPATYPBL.

[lepenaua naBneHUs )KUAKOCTHIO U Ta30M.

Coo01aroniuecs Cocybl.

['mppaBauyueckuy nmpecc.

[IposiBienue nercTBrs aTMOC(HEPHOTO JIaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTu
T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KUIKOCTH.

8. YclOBHE IJIaBaHUS TeEJl: TJIaBaHWE WM MOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIIEHUS MJIOTHOCTEMN TeJIa U )KUIKOCTH.

Jlabopamopuusie pabomel u onvimel.

1. HccnemoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCcTH TeJa.

2. OmpezneneHre  BBITAIKMBAIOIIEH  CHJIbI, JIEWCTBYIOIIEH Ha  TEIoO,
MOTPYKEHHOE B AKUJKOCTbD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIECH CUJIBI, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MaccChl Tela.

4. OmpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKMBAKOLIECH  CHJIBI,
JCHCTBYIONIEH HAa TENO B JKUAKOCTH, OT 00bEMa NOrpYXKEHHOH B
AKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTHU KUJIKOCTH.

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKA H
OmnpeaesIeHue €€ rpy30Mno bEMHOCTH.

Pa6ora u MOIIHOCTb. JHEPrus.
Mexanunueckas padbota. MOIIHOCTb.
[IpocThie MexaHW3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio

o vk w N PR

N

paBHOBecusi pbiuara. [IpumeHeHue mpaBWiIa paBHOBECHS pblyara K OJIOKY.



«3omoroe mpaBmiioy MmexaHukd. KoadduuueHnT monesHoro naedcTBus (manee —
KIIJ]) mpocTeix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass 3Heprus. KuHernueckas M INOTCHIMAIBbHAS SHEPIUs.
[IpeBpamieHne 0JTHOrO BH1a MEXAHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU Tela

10 TOPU30HTAIILHOW ITOBEPXHOCTH.
2. HccnenoBanue ycaoBUI paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3ydyeHne 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIHH.
8 KUIIACC

TermuioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellleCTBA. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mogenu TBEPAOrO, MKUJIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJIOKEHUM MOJICKYJISIPHO-KUHETUYECKOM TEOPHH.
CmauuBaHK€E U KaNWJUISIPHBIE ABJICHUA. TemIoBOe paCIIMPEHNUE U CKATHE.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBbIO TEILIOBOTO JIBHXKCHUS
yactull. BuyrpenHsis sHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH JHEpPruu:
TEeIIonepenayda u COBEPILICHUE paboTHI. Bubr TEIUIONEPEIAYM:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IyYCHHE.

KonuuecTBo TemnoTel. YenbHas TEMIOEMKOCThH BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oananca. IlmaBienwe wu
OTBEPJICBAHNWE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIUIOTAa IIJIABJICHHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcmapenuwe. Kumnenue. YaenbHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxunocTs Bo3myxa.

DHeprus TOIIuBa. Y IeNIbHAs TEIJI0Ta CrOPAHHSL.

[Tpuniuner padotel TernoBbix nBurateneit KIIJ rtemmoBoro nBuratens.
TernoBble IBUTaTENN U 3aLIATA OKPYXKAIOLIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAILICHUSI SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmogenune 6poyHOBCKOTO ABMXKECHHUSL.
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10.
11.
12.
13.

Habmonenne nuddys3un.

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

N3MmeHeHre naBieHUsl ra3a Npu U3MEHEHUM O0OBEMA M HArpeBaHUM WM
OXJIAXKICHHU.

[IpaBuna usmepeHus TemnepaTypsl.

Bunae! Termonepegaymu.

OxJtaXkieHre P COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHME TEIIIOEMKOCTEH pa3IuyHbIX BEIIECTB.
HaOmronenue kuneuus.

HabtoieHre nocTossHCTBA TeMIIEPaTyPhl MPU TJIABJICHHUH.
Mopaenn TEIJIOBBIX ABUTAaTEIIEH.

Jlabopamopusie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYIISIPHOTO TIPUTSIKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WM caxapa.
OnpIThl MO HAOIIOJIEHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, >KUAKOCTEH U
TBEPABIX TEJL

OmnpeneneHue naBJieHUs BO3AyXa B OAJIJIOHE MITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUS BO3AyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3bl TUHEWHONW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MEHEHHS BHYTPEHHEW OJHEpruu Tela B pe3yibTaTe
Tertonepeaayr U padboThl BHEITHUX CHUJL.

HccnenoBanue sBIICHUS TEIMJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsituyeu BOJBbI.

Onpenenenre  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEIJIO0OOMEHE C HArPEThIM METATUYECKUM LIHJIMH]IPOM.

Ornpenenenne yaeapbHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanne nponecca ncnapeHusl.

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHON TEIUIOTHI ILUIABICHUS JIbJA.

JJIeKTPUYEeCKHEe U MATHUTHBIE SIBJICHUA.
Onektpuzauus Tena. [[Ba pola 3neKTpuyecKux 3apsnoB. BzaumonenicTBue
3apsoKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXKAY TEIIAMH ).

Onextpuueckoe mnoJie. Hampsxk€HHOCTB 3sieKTpHueckoro mnosd. IlpuHnwnmn
CYNEpHO3ULIUN PIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN AJICKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcToyHnKN TMOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSX U Ta3ax.

Onektpuueckasgs 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANPSDKEHUE.
ConpoTuBjeHHEe TPOBOAHUKA. Y ICIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBaTenbHOE W MAapaJUIeNIbHOE  COCIUHEHUE
IPOBOJTHUKOB.

PaGota u MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH JDxoyma—JIeHna.
DJIEKTPUUECKHE LIETH U MOTPEOUTENH JIEKTPUUECKON 2Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITocrosHHbIE  MarHuThl.  B3auMOJEWCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MaruuTHoe 1nosie 3eMJId U €ro 3Ha4eHue IJi )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe TMoje  JJIEKTpUudeckoro Toka. IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. JIeHiCTBHE MAarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENh TOCTOSIHHOTO TOKa. MCIONb30BAaHUE 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snexkrpoMarauTHOM uHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnioco0b1 MOJIYYEHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIUU.

Hemoncmpauuu.

DJIeKTpu3aIus Tel.
JIBa posia 3JIEKTPUYECKUX 3apsiA0B U B3aMMOCMCTBUE 3apSKEHHBIX TET.
Y CTpOUCTBO U AEHUCTBHE DJIEKTPOCKOIIA.
DJIEKTPOCTATUUECKAS MHIAYKIIUA.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiaOB.
[TpoBOAHUKH U AUDIICKTPUKHU.
MoaenupoBaHuEe CUIIOBBIX JTUHUM AJIEKTPUUECKOTO TTOJIS.
HcToYHUKHM TTOCTOSIHHOTO TOKA.
JIenCTBUS JIEKTPUUECKOrO TOKA.
. DIIEKTPUYECKUN TOK B KUIKOCTH.
. 'a30BbIi1 pa3ps.
. I3MepeHue cuibl TOKa aMIepMeTpoM.
. I3MepeHue a1eKTpUYecKoro HanmpsiKEHUsi BOJIbTMETPOM.
. Peocrar u Mara3uH cOnpOTHUBIICHUM.

S T A o o

L O = S SR Y
U A W N L O

. BzanmonelicTBre NOCTOSITHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/eICHHUsI TTOJKOCOB MAarHuTa.

=
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.

OnsIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENb TTOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

OmnbiTel @apages.

3aBUCHUMOCTh HAMNPABJICHHUS HMHAYKIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HHUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOJMIONCHUIO JJICKTPU3AIMU Tel WHAYKIHEH U 1OpH
CONPUKOCHOBEHHH.

UccnenoBanue JEUCTBUSI DJICKTPUUECKOIO TIOJsI HAa TPOBOJHUKH U
JIASJICKTPUKHU.

COopka 1 nmpoBepKa padOThI JIEKTPUUECKOM IIEMH MOCTOSTHHOT'O TOKA.
N3mepenne u peryimpoBaHUe CUIIbI TOKA.

N3mepenne u peryimpoBaHUe HAIPSIKCHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, MIYLIErO 4YE€PE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIKE 3aBUCHUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOWAAA IOMEPEYHOrO
CEUYEHHMS U MaTepuana.

IIpoBepka mpaBWiIa CIOXKEHHUS HANPSDKEHUM TP MOCJIEN0BATEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia sl CWIblL TOKA IPU NAPaAUIEIbHOM COEAWHEHUH
PE3UCTOPOB.

Omnpenenennie paboThI AJIEKTPUIECKOT0 TOKA, HAYIIET0 Yepe3 pe3nucTop.
OrnpeneneHre MOIIMHOCTH  3JIGKTPUUECKOTO TOKA, BBIJACISEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTHA CUJIbI TOKA, WIYLIETO YEpe3 JaMIIOYKY, OT
HANPSKCHUS HA HEW.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanne MarHuTHOTO B3aMMOJICMCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOrO MOJSI MNOCTOSHHBIX MArHUTOB TMPH  HX
O0BEAMHEHUU U PA3/ICICHUU.

HccnenoBanue 1eMCTBUSA JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUS
KATYIIKA C TOKOM W MarHuTa OT CHJIbI TOKa W HANpaBJI€HUs TOKa B
KaTyIIKe.

18. I3ydyeHue 1eiicTBUsI MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3ydyeHue paboThl 3JEKTPOABUTATENSL.

20. MU3mepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.

21. OnbITEI 1O  MCCIICJOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW HHAYKLIHH:
UCCIIEIOBAaHNE W3MEHEHHWW 3HAYEHUS WM HANpPaBJIECHUS HWHAYKIIHOHHOTO

TOKa.
9 KIIACC

Mexanuyeckue siBJICHUS.

Mexanndeckoe naBHKeHHe. MartepuanpHas Touyka. (Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO [IBHKEHUA. PaBHOMEpHOE NPSIMOJIMHENHOE
nBrxenue. HepaBHoMepHoe npsiMoninHelHoe ABuxkeHue. CpeqHsis 1 MIHOBEHHAS
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyckopeHHOe mpsiMojMHEHHOe JBukeHue. (CBOOOIHOE
nageaue. OneITe I anmuies.

PaBHOMepHOE nBHXKeHHE TO OKpyKHOCTH. Ilepmon m yactora oOpaieHus.
JIuneitHasa u yriaoBasi CKOpOCTU. LIeHTpOCTpeMUTENBEHOE YCKOPEHHUE.

Ilepsoii 3ak0H HeroToHa. Bropoit 3akon HeroTona. Tperuit 3akoH HproToHa.
[IpyHIMD CyTIEpIIO3UIIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUS CKOJIBKEHUSI, CUJIa
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUS.

Cuyia TSKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. JIpmwxenue maner Bokpyr CosHua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocTts u neperpysku.

PaBHOBecue MarepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LlenTp TsoxecTu.

Nmnynese Tena. M3Menenue ummysnbca. UMynbe cuibl. 3aKOH COXPAaHEHUS
UMITyJbca. PeakTHBHOE NBUKEHNE.

Mexannyeckass paboTa M MOIIHOCTb. PaboTa cui TsDKECTH, YHNPYrocTH,
Tpenusi. CBs3b S3HEPruu U padboThl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
ITOBEPXHOCTBIO 3eMin. [loTeHInanpHas sHEprus c:kaTou npykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW HHEPIHH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
SHEPIUHu.

Jemoncmpayuu.

1. HaOmoneHre MEXaHUYECKOTO JABMXKEHHS Tella OTHOCUTENBHO Pa3HbIX TEJ

OTCU€Ta.
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8.
9.

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

CpaBHeHUE MyTeld M TPACKTOPUW ABMXKEHHS OAHOTO W TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3Mmepenne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUYKECHMUS.
HccnenoBanne Npru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

HaOmronenue nBueHus Tena mo OKPY>KHOCTH.

HaGmronenre MexaHn4ecKHX SIBJICHUM, TPOUCXOAIIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JIBUKEHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS TEJIa OT MAacCChl TEJNA U JAEHUCTBYIOIIEH Ha HEro
CHJIBL.

HaGmronenrie paBeHCTBa CUJl IPU B3aUMOJCHCTBUY TEIL.

N3MmeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiynpca npyu B3aUMOJCUCTBUU TET.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICHCTBUU TEJl.

CoxpaHeHre UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HaOmonenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHU4YECKOW SHEPIUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPTUH IIPU JBUKEHUU TeNa MO 1€UCTBHEM

MIPY’KHAHBI.

Jlabopamopmuuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Ajis pasrOHAa WM JAIBHEMIIETO PABHOMEPHOTO
JIBWDKCHUS IAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHUS OpycKa WM JBM)KCHHS
1IapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenre YCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JABMXKEHHH 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JIBU>KCHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IIYyTHM OTHOCSITCSA KakK psAJl HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnegoBaHue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KodHPUITMEHTAa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JIBHIKCHHMH Teja
10 TOPU30HTAJILHOW MOBEPXHOCTH.



10. Onpenenenue padOThl CWJIBI  YIOPYrOCTH NpH NOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOJABUKHOTO OJIOKOB.
11. I3ydyeHue 3aK0Ha COXPAaHEHUsI SHEPTHH.
Mexannveckue K0Je0aHUA 1 BOJIHBI.

KonebarensHnoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUI: IepUo,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U Py KUHHBIA MasTHUKU. [IpeBpaienne
SHEPruu MpH KoIeOaTENbHOM JIBUKEHUU.

3aryxatomue — koneOaHusa.  BeiHyxkneHHele — koneOanusa.  Pe3onanc.
Mexannueckue BoJiHBL. (CBOWMCTBA MeXaHMYECKMX BOJH. IIpogonbHble U
nornepeyHsle BOJHBL. JIMMHA BOJHBI K CKOPOCTh €€ PACIPOCTPAHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTh 3Byka W BbicoTa ToHA. OTpakenue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

JHemoncmpayuu.

1. HabGmonenne koneOaHWii TNl MOJ JEHCTBUEM CHJIBI TSDKECTH W CHJIBI
YIPYTrOCTH.

HaOmonenue konebanuii rpy3a Ha HUTU U Ha MPYXKUHE.

HaGmronenrie BbIHYXKICHHBIX KOJIEOAHUI U PE30HAHCA.

PacnpocTpanenue npo10JibHBIX U TONEPEYHBIX BOJIH (HA MOJEIIH ).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopmuovie pabomul u onvimel.

1. OmpeneneHue dYacTOThl W Iepuoja KojebaHUW MaTeMaTHYeCKOro
MasTHHKA.

2. Ompezenenue 4acTOThl U IEPUOA KOIeOaHUW MPY>KUHHOTO MaITHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHoAa KojleOaHWW MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
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4. HccnenoBaHue 3aBUCMMOCTH MEpUOJIa KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT MAacChI Ipy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpUOJia KOJIeOaHUM Ipy3a, MOABEIIEHHOIO K
HUTH, OT MACCBI I'Py3a.
6. OmbITBI, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuoja  KoseOaHUi
IIPY’)KUHHOI'O MasATHUKA OT MACChI I'Py3a U KECTKOCTHU MPYKUHBI.
7. W3MmepeHne yCKOpeHHUsl CBOOOJHOrO MaieHHUs.
JIEKTPOMArHUTHOE 110JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE  MOJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoOMCTBa
3JeKTpOMarHuTHeIX BOH. Illkana snexTpomarHuTHBIX BOJH. Mcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH JUISL COTOBOM CBS3H.



OnexkTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOMCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomul u onvimel.

1. MByueHune CBOWMCTB 3JIGKTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOWIIBHOTO

Tenedona.
CBeTOBbBI€ SIBJICHUS.

JlyueBas MO/ EJIb CBeTa. HUcrounuku CBeETa. [IpssmonuueriHOE
pacnpoctpanenue ceera. 3atMeHus Coinnia u JIynsl. Otpaxkenue ceera. [lnockoe
3epKaJio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesomiieHUs cBera. llomHoe BHYyTpeHHee
OTpaKeHUE CBeTa. Vcmonb30BaHWE TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onruueckas cucrema ¢oToarnmapara,
MHUKpOCKONAa M TeJeckomna. ['J1a3 Kak onTuyeckass cuUcTeMa. bIum3opykocTb M
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cnekrp. Omnwitel Hpilotona. Crioxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus crera.

Hemoncmpayuu.

[IpsamonrHerHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBera.

[Tomyuenune n300pa>keHUi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue caera.

Ontuyeckuii CBETOBO/I.

Xop nydei B coOuparoiieu JuH3e.

XoJ JIydeu B pacCEeUBAOIIEH JINH3E.

[Tonydyenne n300paxeHU ¢ MOMOLIBIO JTUH3.

[Tpunuun aeicTBus ¢oToarmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mognensb riasa.

11. Paznoxkenue 0eaoro cBeTa B CIEKTP.

12. [lonmydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH YIiia OTPAKEHHUS CBETOBOIO Jyda OT yria
najieHuUsl.

2. MBydyenue xapakTepuCTUK M300paXeHUs MPEIMETa B INIOCKOM 3epKalie.
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3. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH yTIJia IPCJIOMJICHUS CBCTOBOI'O Jiyda OT YIJia
MaaCHWA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. TlomyuyeHue n300paK€HU C TOMOILBIO COOUPAIOLIEH JIMH3BIL.
5. Omnpenenenue GOKYCHOIO pPacCTOSIHUS U ONTUYECKOW CHIIBI COOMparonieit
JINH3BIL.
OMBITHI O Pa30oKEHUIO OEJIOr0 CBETa B CIIEKT].
OnpITHl MO BOCTPHUSATHIO 1BETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
L[BETOBBIE (PUIIBTPHI.
KBanToOBBI€ sIBJIEHUS.

Omnwitel Pesepdopna u mmanerapHas mMozaenb atoma. Mojgenb atoma bopa.
Hcnyckanue u nornonieHrue ceeta atomoM. KBanThl. JInHeyaThie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wMogenb aromHoro sapa. W3orombel. PannoakTuBHBIE
npeBpauieHus. [lepuon monypacnaga aTOMHBIX SAEP.

SnepHbie peakiuu. 3aKOHbI COXpaHEHHUs 3apsiIOBOIO M MAacCOBOTO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuwu cuHTE3a U
nenenus sanep. Uctounuku saeprun ConHila 1 3BE371.

SAnepnas sHepreTvka. JeMCTBUA paAMOAKTUBHBIX H3JIYYEHUU HA IKUBbBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKkTpbl U3IIY4EHUS U MOTJIOUIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BomOpoOa.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMINX U3ITYUCHHI.

6. Perucrtpaius uznydeHus OpupoOAHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuusie pabomel u onvimel.

1. HaGmroneHre CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHE SHEPIMM YACTULBI 110 TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenwne paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTEIHHO-0000MITAIONTUH MOAYJIh MPEAHA3HAYCH I CHCTEMAaTH3aIuU
U 0000mIeHHS  TPEIMETHOrO  COJACpXaHUS M OMNbITa  JICSITEILHOCTH,
PUOOPETEHHOTO TIPU M3YyYEHUU BCEro Kypca (GU3MKH, a TaKKe NIl TTOJITOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMEHY Mo (QU3UKe s 00ydaronuxcs,
BBIOPABIITUX 3TOT y4EOHBIN MpeMET.

[Ipu M3ydyeHHN JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCSl BUJIbI
JIESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHUKEHUE MPEAMETHBIX U
METANpPEeIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaToB  OOydeHus, (GopMHUpYETCS
€CTEeCTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCJICIOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJACHUEC YMEHUSMH OOBSCHATH (HU3HMUECCKUE
SIBJICHUSI, TPUMEHSS TMOJIyYEHHbIC 3HAHWS, pelaTh 3aJa4d, B TOM YHCIE
KAQuECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIIBHOCTHBIM XapakTep JAHHOTO pas3feiia peainu3yercs
32 C4€T TOro, 4YTO OOy4YarIIHuecs BBIOJHIIOT 3aJaHusl, B KOTOPBIX WM
NIPENJIaracTCs:

Ha OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHSTH
dbusznueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIC U TIOBCETHEBHOMN KU3HH,

MCIIO0JIh30BaTh HAYYHBIE METOJIbl UCCJIEA0BaHUs (DU3NUECKUX SBJICHUH, B TOM
YHUCJIE IS IPOBEPKU TMIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HanOoJiee BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEpP, MPAKTUYECKOr0 MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH HA OCHOBE 3aKOHA MPEBPAIICHHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIuu.

Kaxnas wu3 TeM [HaHHOrO MOAYJS BKIIOYAET OSKCIEPUMEHTAIbHOE
uccienoBaHrue o0o0O0IIaroIero xapakrepa. Monaynb 3aBepiiaeTcsi MpPOBEICHUEM
JTMArHOCTUYECKOM M OLIEHOYHOU paboThI 32 KypC OCHOBHOT'O OOIIET0 00pa3oBaHus.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pE3yJbTATOB.

B pe3ynpraTe n3yuenus Gu3MKU Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOyuatomerocsi OynyT cOpMUPOBAHBI CIEAYIONMINE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTprMoOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJICHHE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nyecKoil HayKu;

- HEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCHUICKUX YUEHBIX-(DU3HKOB,;

2) rpasKAaHCKOr0 M JYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYXI€HUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHUEM JTOCTHXKEHHIM
bu3uKu;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX MPUHLUIIOB B JI€ATEIBLHOCTH
Y4E€HOIO;

3) 3cTETHYeCKOro BOCIIUTAHUSA:

- BOCIPUATHE ICTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOIO
OCTPOEHMS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HAHME IIEHHOCTH (U3NYECKOM HAyKh Kak MOIIHOTO HHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTUS TEXHOJIOTMH, BaXHEHIIEH COCTABJIAIOLICH
KYJIbTYpPHI;

- pa3BUTHE HAy4yHOM JIO0O3HATEIBHOCTHU, HHTEpEca K HCCIIeA0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBanuss  KyJAbTYpPbl  310POBbS W  3MOLHOHAJBHOIO
0J1aronmoJIyunsi:

- OCO3HaHME IIEHHOCTH Oe30macHoro obpa3a MKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MpaBUil OE30MACHOTO TIOBEACHMUS Ha
TPAHCIOPTE, Ha JOpOrax, C AJIEKTPUYECKHUM W TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAIIIHUX YCJIOBUSX;

- c(opMHpOBAaHHOCTh HaBbIKAa peQIIeKCHM, NpPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

- aKTHMBHOE YyYacTHE€ B pEIICHUM MPAKTHUUYECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alld, TopojAa, Kpasi) TEXHOJOTHYECKOM U



COLIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIC WU (PU3NUECKUX
3HAHUM;

- UHTEpEC K MPAKTUYECKOMY U3y4ECHUIO TPOhEeCcCrid, CBI3aHHBIX C (DU3UKOMH;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

- OpUEHTAallUs] HAa MpPUMEHEHHE (U3UUYECKUX 3HAHUU IS pelieHus 3anad B
00JlaCTH OKpY’Karolehd cpenapl, TUIAHUPOBAHUS TIOCTYNKOB U OLEHKU UX
BO3MOXHBIX MOCJHEACTBUM JIJISI OKPYXKAIOLIEH CPEJIbI;

- OCO3HaHHME TJIOOATHHOIO XapaKTepa IKOJOTHYECKUX MPOOJIEeM W MyTel uxX
penieHus;

8) ajanTanum K M3MEHAIOMIUMCH YCJIOBUSAM CONMAJIbHON W NPHUPOIHON
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBUU TMPHU BBINOJIHEHUN HCCIAEAOBAaHUN U
MPOEKTOB (DM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHHUIM
APYTHX,

- TIOBBIIIEHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEATENbHOCTD;

- MOTPEOHOCTH B () OPMHUPOBAHWY HOBBIX 3HAHUMN, B TOM 4Kciie (HopMyIupoBaTh
UJIEH, TIOHSATHSI, TUTIOTE3bI O (U3UYECKUX OOBEKTAX U SBJICHUSX;

- 0CO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH
bu3uKu;

- IJITAHUPOBAHHE CBOETO PAa3BUTHUA B MPHOOPETCHUM HOBBIX (U3HUYECKUX
3HAHUM;

- CTPEMJICHHE aHAJTM3UPOBATh U BBISBIISATH B3aUMOCBSI3U MIPUPOBI, 001IeCTBa U
SKOHOMUKH, B TOM YHCIIC C UCTIOJIB30BaHHEM (DU3MUECKUX 3HAHUN;

- OLIEHKa CBOMX JEHUCTBUM C YYETOM BIUAHUS HA OKPYXKAIOUIYIO CpeEndy,
BO3MOXXHBIX TJIOOATTLHBIX ITOCIIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHUs MporpamMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O

obmiero oopa3oBanus y o0ydaromierocst 6yayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHbBIE YUeOHbIC AEUCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIE  JCHUCTBUS,  PETYJIATUBHBIC
yHUBEpCaJIbHbIC YUeOHbBIE IEHCTBHUA.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Ba3oBble JJornueckue a1ecTBUA:

e BBUBIATH W XapaKTepU30BaTh CYIIECTBEHHBbIE NPU3HAKKM OOBEKTOB
(s1BEHMI);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMU, OCHOBAHUS JIs
00001IEHNS U CPAaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHNS B paCCMaTPUBAEMBIX (paKTaXx,
JAHHBIX U HAOIIOICHUX, OTHOCAIIUXCS K (PU3NYECKHUM SIBJICHUSIM;
BBISIBJIATh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKHUX
SBJICHUWA U MPOIIECCOB, JI€1aTh BBIBOJbI C UCHOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUYEHUH, BBIJBUTATh TUIOTE3bl O B3AMMOCBSI3AX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO perieHust y4eOHOM (u3nuecKon
3a7aun (CpaBHEHHE HECKOJBKUX BapUAHTOB peUIeHHs, BbIOOp HauOosee
HOJXOASIIEr0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTe/bCKue JeCTBHA:

UCIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATENLCKUNA HHCTPYMEHT MMO3HAHUS;
IPOBOAMTD 10 CAMOCTOSTENILHO COCTABIICHHOMY TIaHY OIBIT, HECTIOKHBIH
bu3nyecKuil IKCHEPUMEHT, HEOOJBIIOe HCCIeAOBaHNEe (U3HUECKOTO
SIBJICHUS;

OLIEHMBAaTh Ha TNPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJYYEHHYIO B XOJI€ UCCIICOBAHUS UJTH SKCTICPUMEHTA,

CaMOCTOATENIbHO (POPMYIUPOBATh 00O0OIEHUS U BBIBOJBI 110 PE3ysbTaTaM
pOBEIEHHOI0 HAOIIOIEHUS, OMIBITA, UCCIICOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUYECKHUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANONOKEHUS 00 X pa3BUTHUN B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmneii:

MPUMEHSTh Pa3jIMYHbIe METO/bI, MHCTPYMEHTHI M 3alpOChl MIPH MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Y4eOHOIt
¢dusnueckoil 3anaun;

aHAJIM3HPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH WH(POPMALINIO
Pa3IMYHBIX BUAOB U (HOPM IPEICTABICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTHUMaIbHYIO (GOpPMY MpelCTaBICHUS
uHbOpMAIMd ¥ WUIIOCTPUPOBATh pEIIaeMble 33Jauyd  HECIOKHBIMU
cXeMaMHu, IuarpaMMaMiy, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBUS:

B Xo/e OOCyXAeHHs y4eOHOro marepuaiia, pe3yJbTaTOB JaOOpaTOPHBIX
paloT M MPOEKTOB 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKa3bIBaTh HJIEW, HAICICHHBIC Ha pEIICHHE 33a/Ja4yd M TOIIep)KaHue
OJ1aro’KeaaTeIbHOCTH OOIEHUS;

COIOCTABIISITh CBOM CYXACHHUS C CYXKICHUSMH JIPYTHX YYaCTHUKOB
auanora, OOHapy>KMBATh Pa3IMure U CXOJCTBO MO3HIIHIA,



BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIIATH PE3YNIbTAThI BBITOJIHEHHOTO (PU3UUYECKOTO OTBITa
(9KCTIEpUMEHTA, UCCIIEJOBAHNUS, TPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM paboThl TPH PENICHUH KOHKPETHOU (U3UYECKOM
po0JIEMBL;

NPUHUMATH IIEJTH COBMECTHOM NI€ATEIbHOCTH, OPTaHW30BHIBAThH JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh IMPOLECChl U
pE3yJIbTaThl COBMECTHOU paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBIMOJHATH CBOIO YacCTh pa0OThI, JOCTUTAasi KAYECTBEHHOTO pe3yJjbTara Mo
CBOEMY HAIPaBICHUIO W KOOPAMHHUPYS CBOM JEWUCTBUS C JAPYrMMHU
YJIEHaMU KOMaH/ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEILHO C()OPMYJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUS.

PerynsiTuBHbIe YHHBepPcaibHbIEe YUyeOHbIe JeiiCTBUSA

Camoopranmzanmsi:

BBISIBJISIT TIPOOJIEMBI B JKU3HEHHBIX M YUE€OHBIX CUTYyalUsIX, TPEOYIOIINX
JUISL perieHus: GU3nYeCcKuX 3HAHUM;

OPUEHTHPOBATHCS B  PA3NIMUHBIX MOAXOAAX MPUHATHUS  PEIICHUMN
(MHOUBHAYyATbHOE, TPUHSITHE PELICHUS B TPYIIE, MPUHITHE DPEIICHUI
TPYIIIOi);

CaMOCTOSITEJIHHO COCTABJIATh AITOPUTM peIIeHUsT (PU3NIECKON 3a1auu WIIn
IJIaHa MCCIEIOBAHMS C YYETOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH Mpe/jiaracMble BApUAHThI PEIICHU;
JIeN1aTh BHIOOP M OpaTh OTBETCTBEHHOCTh 32 PELICHUE.

CaMOKOHTp 0J1b, IMOIUOHAJIbHBbINA HHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAIlMW U MIPEAJIAraTh IJIaH €€ N3MEHCHUS,
OOBSICHATh NPUYUHBI  JOCTWKEHUSI  (HEHOCTHIKEHUS) Pe3yJbTaTOB
JESATEIBHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIE B XOJI BBITIOJHEHUS
(U3UYECKOr0  HCCIICIOBAHMS WJIM TPOCKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEJIH U YCIOBUSIM;

CTaBUThH Ce0S HA MECTO JPYTrOro 4eJoBeKa B XOJ€ CIOpa WU JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
MpU3HABaTh CBOE MPABO HA OMIMOKY MPH pemieHnn GU3NIeCKuX 3a7a4d Win
B YTBEPKJCHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOro.



HPEIMETHBIE PE3YJIbTATDBI

K xonIty 00y4ueHus B 7 Kijacce MpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaAIOIIUXCST YMEHUI:

UCIONb30BaTh  TMOHATUS:  (U3MYECKHUE UM  XUMHUYECKUE  SIBJICHUS,
HAOJIO/ICHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHHIIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MeEXaHWYeCKoe JBWIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSMOJUHEWHOE), TPACKTOpPHUS, PABHOAECHCTBYIOIIAS
cuna,  aepopmauus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOLIAIOIINECS COCYIbI;

paznuuath siBieHus (auddys3us, TENIOBOE ABUKEHUE YACTHUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBIDKCHHE,  WHEpIIHS,
B3aMMOJICMCTBHE TEJI, PABHOBECUE TBEPABIX TENI C 3aAKPEIIEHHOU OCHIO
BpallleHUsI, TMepefadya JaBJIeHUs TBEPABIMU TEJIaMH, S>KUJIKOCTIMH H
razamMu, aTrMoc(pepHOe JaBi€HWE, I[UIABaHUE TeJ, MPEeBpallECHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh  MPOSIBICHUE U3YUYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpY)KaroleM Mupe, B TOM uuciie (U3MUECKUE SBICHHUS B TPHUPOJE:
MPUMEPBI IBUKEHUS C PaA3JIMUYHBIMU CKOPOCTSMH B KUBOW W HEXKUBOU
NpUpoJie, NEUCTBUE CHIJIBI TPEHHUS] B NPUPOJEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJieHUs HA KUBOW OPraHM3M, IJIaBaHUE PBIO, phluard B
TEeJe YelI0BeKa, MPU ATOM IMEPEBOJIUTh MPAKTUYECKYIO 3aJa4y B Y4eOHYIO,
BBIJICITISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (DM3UUECKUX SBIICHUM;
OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEJN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
busndeckue BEeTMYMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSHKECTH, BEC
Tela, CWJa TpeHus, JaBjieHue (TBEPIOro Teja, >KHUJIKOCTH, Tasa),
BBITAJIKMBAIOIAsA CHJIa, MEXaHWYeCcKas padoTa, MOUIHOCTb, IJIEYO CHIIbI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJIE3HOT0 JICUCTBUS MEXaHU3MOB,
KUHETUYEeCKasi U MOTCHIMalbHAs JHEPrusi), MpU OMUCAHUU TPABUIHHO
TPaKTOBaTh  (PU3UYECKHM  CMBICI  HMCHOJb3yEeMbIX  BEIMYUH, HX
00O3HAYEHUS M €IUHUIIBI (U3MUECKUX BEIMYHH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIONINE JTAHHYIO (PU3UUYECKYIO BEJIMUMHY C JIPYTUMH BEIMYUMHAMH,
CTPOUTH TpadKH U3YYCHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEJIUYWH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJb3Ysl MpaBUjia CIOKEHUS Cuil (BIOJb OJHOM mpsmMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWJIO paBHOBECHs pbryara (0Joka),



«30JI0TOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKON
SHEPruu, NpHU HTOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATHYECKOE BBIPA)KEHUE;

OOBSACHATH (PU3UUECKUE SIBICHHUS, ITPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 -2
JIOTUYECKUX IIAroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarb pacyéTHble 3aJayud B 1—2 JEWCTBUS, MCHOJB3Ys 3aKOHBI H
dbopmyIbl, cBs3bIBaIONIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaN3a
YCIIOBUSA 3a/layy 3allUChIBATh KPATKOE YCJIOBUE, MOJACTABISITh (PU3NUECKHE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH Pacd€Thl, HAXOJIUTh CIPABOYHbBIC
JTaHHbIC, HEOOXOAUMBIE JJISl PELICHUS 3a]a4, OLCHUBATh PEaTuCTUYHOCTD
MOJIYYeHHON (DPU3UYECKON BEJIMUUHBI;

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(bU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIETSAThH MPOBEPSIEMOE
Opeanojoxenue  (TMUMOTe3y),  pas3iuyarb W HUHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI T10 €r0 pe3yJjbTaTaMm;

MPOBOAUTH OMBITBI MO HAOMIOAECHHUIO (U3MYECKUX SABJICHUWA WJH
bu3nUecKuX CBOICTB TEN: dbopMyrpoBaTh IPOBEPSIEMbIC
MPEANON0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHNU A,
3aMKChIBATh XOJ1 OMbITA U (DOPMYIHPOBATH BHIBOJIBI;

BBINIOJIHATE MPSMbIE W3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tena,
o0BbEMa, CUJBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
nu(poBeIX MPUOOPOB, 3aNMUCHIBATH IIOKA3aHUs MNPUOOPOB C Y4ETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEJIMYUHBI OT
JIpYrodl € HCIOJb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JBWXKYILETOCSA Tela OT BPEMEHU JBWKECHHUS TENA, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CWJIBI TPEHHMSI OT IUIOLIAJHN COIPUKOCHOBEHUS TEJl, CUJIbI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YaCTH TeNa U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Tela, OT INIyOHHBI, HA KOTOPYIO HOI'PYKEHO TeJo, YCIOBH
IJIaBaHUsl TEJ, YCJIOBUM paBHOBECHUSl phluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4e€OHOrO0 HCCJIEOBaHUS, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHMs], CIeays MpeIIoKEHHOMY IUJIaHy, (PUKCHUpOBATh
pe3yJbTaThl TMOMYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHUJE



NPEUIOKEHHBIX Ta0MUIl U TpaduKOB, JAENaTh BBIBOABI MO pe3ysbTaTaM
UCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE HM3MEpEHUs (U3MUECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHUS CKOJBKCHHUS,
JaBIICHWE  BO3JyXa, BBITAJKWBAIOUIas CHUJa, JEHCTByIOIIas  Ha
NOTPYXKEHHOE B JKHJIKOCTh TeJ0, KOA((OUIIMEHT IOJNIE3HOTO JEHCTBUS
IOPOCTHIX MEXaHU3MOB), CJenysd TNPEAIOKCHHON WHCTPYKIUU: TIpU
BBIMIOJIHEHUN HW3MEPEHH coOupaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUNCIISITh 3HAUEHNE NCKOMOMW BEJIMYMHBI,

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapoMerp,
pbIyar, MoJBMKHBIN M HEMOJBM)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;
XapaKkTEepU30BaTh MPUHLMUIBI JEHCTBUS M3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCaHUA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO  BOJIOIPOBOJAA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, TOPIIHEBOI HACOC, APEOMETP), HCTIONb3Ysl 3HAHUS
O CBOMCTBax (pU3MUECKHUX SBJICHUN M HEOOXOAMMBbIE (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  NpUMEPHl  (HAXOOUTh  WHGPOPMALMIO O  TPUMEPax)
MPAaKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B IOBCEIHEBHOMN
KHU3HU 1711 obecrieueHnsi 0€30MacHOCTH MpU oOpalieHuy ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3[0pOBbS U COOJIONEHUS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPY)KAIOIICH cpeie;

OCYLIECTBISITH OTOOp HUCTOYHMKOB uHPopManuu B HMHTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W TYTEM CpaBHEHHMS PA3IWYHBIX HMCTOYHUKOB BBIJCISATH
uH(GOpPMAIUIO, KOTOpasi SIBJISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBHIMOJHEHUU YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHHs, CIpaBOYHbIE MaTepuassbl,
pecypcbl cetu VIHTepHET, BiIaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCbMEHHbIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 WMCTOYHUKOB WMH(pOpMauu (PU3HUECKOTO COMEp)KaHUs, B TOM
yycie MmyOJauyHO AeNaTh KpaTKHWE COOOIICHHS O pe3yJbTarax IMPOEKTOB
WM Y4eOHBIX HCCJIEIOBAaHUM, MNpPU H3TOM TIPaMOTHO HCIOJb30BaTh



W3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH, COIPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTALIUEN;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB W HCCIEAOBAHUN paclpeaesiTh
00s13aHHOCTU B TpPYIIE€ B COOTBETCTBUM C IMOCTaBJIEHHBIMHU 3aJadyaMH,
CIICIUTH 3a BBIIIOJIHEHUEM IUIaHA JEWCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBI  BKJIaJ, B  JI€ATE€IbHOCTb  TPYIIbI,  BBICTPAaUBaTh
KOMMYHHMKAaTHBHOE B3aMMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoniy o0yuenus B 8 ki1acce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YYaAIOIIUXCS YMEHUI:

WCIOJIb30BaTh MOHATHSI: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JTBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U
amop(HbIEe Tela, HACHIIIEHHBIH W HEHACBHIIIEHHBIA TMap, BJIAKHOCTh
BO37lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl, JIEKTPUUECKOE MOJIe, TPOBOAHUKU
U JUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUICCKUN TOK, MATHUTHOE TIOJIE;
pa3nuuarh sBJICHUs (TEIUIOBOE pacIIMPEeHUE U CKaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAaHKE, KAMWUISIPHBIC SBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTauM3aus (OTBEpACBaHHUE), KHUIICHUE,
Teruionepeaayda (TEeTIonpPOBOIHOCTD, KOHBEKIIHS, U3ITy4EHUe),
ANEKTpU3AIUS TEJ, B3aUMOCHCTBUE 3apsI0B, ACHCTBHUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICUCTBHE MAarHUTOB, JICUCTBHE
MarHUTHOTO TTOJISl Ha TTPOBOAHUK C TOKOM, DJIEKTPOMArHUTHAs WHTYKITHS)
M0 OIHMCAHWID UWX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TPOSBIICHWE HW3YYCHHBIX  (PU3WYSCKUX  SBJICHUH B
OKpY)KaroIeM MHpe, B TOM uucie (U3NUECKUE SBICHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KaNMWUISIpHbIE SBJICHHS B MPUPOJIE,
KpUCTalUIbl B Tpupozae, uznydeHue ConHila, 3aMep3aHue BOAOEMOB,
MOpCKHe Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, WHES, CHETa, DJIICKTPUICCKUE
ABJICHUA B atrMmocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, pOJb MAarHUTHOTO MOJS JJS KU3HU Ha
3emiie, ONSIPHOE CHUSTHUE, NIPU 9TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKU) (PU3UUECKUX
SIBJICHUI;

OINKCHIBATh U3YyYEHHBIC CBOMCTBA TEJN U (PU3UUYECKUE SIBJICHHS, UCTIOIb3YS
bu3nYecKue BEIMYHUHBI (TeMIIepaTypa, BHYTPEHHSS dHEPTrHsl, KOJIMIECTBO
TEIJIOTHI, yJedbHas TEIJIOEMKOCTh BEIIECTBA, yaAeTIbHAs TEruioTa
MJIABJICHUS, yJeJbHAs TEeIJIoTa MapooOpa3oBaHus, YJEIbHAs TEIiIoTa
CrOpaHHsl TOIUIMBA, KOA(D(PHUIIMEHT TIOJE3HOTO JACHCTBUS TEIJIOBOU



MalluHbl, OTHOCUTENIbHAS BJIAKHOCTh BO3]yXa, 3JIEKTPUUYECKHI 3apsj,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, CONPOTUBIIEHUE MPOBOAHUKA,
yIeIbHOE  CONpOTHUBIEHUE  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOIO0  TOKa), TMpU ONHWCAHUM TMPABWIBHO TPAKTOBATH
¢u3nyecKuil CMbICT UCHOJIb3YEMbIX BEJIMYMH, 00O3HAYEHHS] U €AMHMIIBI
(GU3MYECKUX BEJIWYMUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;

XapaKkTepu30BaThb CBOMCTBA Ted, (U3MUECKUE SBICHHUS W TPOILECCHI,
UCIIOJIb3yS OCHOBHBIE IOJIOXKEHHSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH
CTPOEHHS BEILECTBA, MPUHLUI CYNEPIO3ULIMH ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma Juisi ydacTka LenH, 3aKOH
[xoynmsa—Jlenna, 3akOH COXpaHEHMs JHEPruM, IpPHU OTOM JaBaTh
CIIOBECHYIO0 (hOpPMYJTUPOBKY 3aKOHA W 3aMUChIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil IPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBA3U, CTPOUTh O0BSICHEHUE U3 |—2 JIOrH4ecKux
1IaroB C omnopoil Ha 1—2 W3y4yeHHBIX CBOICTBa (U3NYECKUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHele 3aJaud B 2—3 JEHCTBUA, HCHOJNB3YS 3aKOHBI M
dbopmyIibl, CBs3BIBaIOIIME (PU3MUECKUE BEIUYUHBI: HAa OCHOBE aHaIn3a
YCIIOBUA 3aJjauMl 3aliChiBaTh KPAaTKOE YCIJIOBHUE, BBISBISATH HEJOCTATOK
JaHHBIX U1l pelIeHHs] 3aJayd, BBIOUPAaTh 3aKOHBI M (OPMYIIBL,
HEeoOXoMMblEe MJi1 €€ pelleHUs, MPOBOAUTH pacu€Tbl U CpPaBHUBATH
NOJy4YeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh NpU OMOLIU
(bU3MYECKUX METOAOB, HCIOJNb3Ysl ONUCAHUE HCCIEAOBAHMS, BBIIEIAThH
MPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
MIPOBEICHUS UCCIIEIOBAHUS, 1€JIaTh BbIBOJIBL;

OPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM
¢u3nyecKux CBOMCTB TeJl (KalUUIIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IpoOIecca OCThIBAHUS U
HarpeBaHus MpPU U3IYYEHUM OT I[BETA U3JIydaroule (Tmorjoliaroniei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPATypbl KUIAKOCTU U
IJIOMAan €€ IIOBEPXHOCTH, OJJEKTpU3alUs TEI U B3aUMOJCHCTBHUE
ANEKTPUYECKUX 3apsAJlOB, B3aWMOJECHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJiM3allisl MarHUTHBIX TOJE€H TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOrO MOJs Ha MPOBOAHUK C TOKOM, CBOWCTBAa 3JIEKTPOMArHuTa,



CBOMCTBA DJEKTPOJBUTATENS] TMOCTOSHHOTO TOKa): (OpMyIupoBaTh
MPOBEpsIEMbIE MPEANOI0KEHHSI, COOMPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHMsl, ONUCHIBATH XOJ ONbITa U (POPMYJIMPOBATH BBIBOJIBI;
BBIMIOJIHATG ~ TPSIMBIE  U3MEPEHHS]  TEMIIEPaTypbl,  OTHOCHUTEIHHON
BJIQKHOCTU BO3yXa, CHUJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYUKOB (U3UYECKUX BEIUYHH, CPAaBHUBATH
pE3yIbTaThl UBMEPEHUH C yUETOM 3aJaHHON aOCOMOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3NYECKOM BEIHUYUHBI OT
JIpyrod ¢  HCHOJIb30BAaHMEM  MPSMBIX  HM3MEpPeHUl  (3aBUCHMOCTh
CONPOTUBJICHUS] TMPOBOAHHKA OT €ro AJUHBI, TUIOMAAN IONEPEYHOro
CEUEHUS U YIEJIbHOIO COIIPOTUBIICHUS BEILIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HANOpsKEHUST Ha  MPOBOJHHKE,
UCCIIEIOBAaHUE TIOCIEN0BATEIBHOIO M MapajUIeNIbHOIO  COEIMHEHHI
IPOBOJIHUKOB): IUIAHUPOBATh MCCIEIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMOJIHATh W3MEPEHHs, CIEAys MpeNoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl IOJIYYEHHOH 3aBUCUMOCTHM B BHJE TaOiuIl U TpauKOB,
JIeJIaTh BBIBOZBI IO PE3YJIbTaTaM MCCIIEI0BaHUs;

IPOBOJUTh KOCBEHHBIE H3MEpPEeHHs] (PHU3UYECKUX BETMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHE NPOBOJHUKA, pabora U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEYs MPENJIOAKEHHOW MHCTPYKIUH, U
BBIUNCIISITh 3HAUCHNE BETMYMHBI,

coOIroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH P paboTe C J1abopaToOpHBIM
000py/IOBaHKEM;

XapakTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOM Ha WX OmucaHusi (B TOM 4YHCIE:
CUCTeMa OTOIJIEHUS! IOMOB, TMI'POMETp, NapoBasi TypOWHa, aMIIEpMETp,
BOJIETMETP, CUETUMK DJIEKTPUUECKOM HHEPrUM, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, HArpeBaTENbHBIE YIIEKTPOIIPHOOPHI (IPUMEPDI), STIEKTPUUECKUE
IPEJOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOJIBUTATEIb TIOCTOSSHHOTO TOKA),
UCTIOJIb3YsI 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBJICHUA M HEOOXOAMMBbIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBIE
npuOopel 1O CXeMaM H CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JBUraTellb BHYTPEHHEIO
CrOpaHHUsl, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUYECKHX
Heneil ¢ Mmocnen0BaTeNbHbIM U MapajUIeIbHbIM COECAMHEHUEM 3JIEMEHTOB,
pazinyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JICKTPUUYECKUX LIETICH;



OPUBOAUTH  MpUMEpPhl  (HAXOAUTH  HWHGOPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JI71s1 oOecrieueHrs 0€30MacHOCTH MpU OOpallleHuu ¢ nmpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 30POBBbS U COONIONCHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYKAIOIIeH cpelie;

OCYWIECTBISITh TOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUSI B
NHTepHere, Ha OCHOBE UWMEIOUNIMXCS 3HAHUM W NYTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  MHGOpPMAIUIO, KOTOpas
SIBIISICTCS] POTUBOPEUHUBOM HIJIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJaHUIl HAYYHO-IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJIEp)KaHHs, CIpaBOYHbIE MaTepuassbl,
pecypebl cetu MIHTepHET, BlaAeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIUU U3 OJJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUS,
0000mass wHGOPMAIMIO W3 HECKOJIBKUX HWCTOYHHKOB (PH3UUECKOTO
CoAepXaHMsl, B TOM YHcCI€ MYOJIMYHO TMPEACTABIATh PE3YIbTaThl
IPOEKTHOW WJIM UCCIIENOBATENbCKON JEATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXKJIaTh BBICTYIUICHUE MPE3CHTALlUEH;

IpU BBITIOTHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUN (PU3MUECKHX
IPOLIECCOB PACIpeNeNisiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBHM C
MOCTaBJICHHBIMU 33J]la4aMHM, CICIUThH 3a BBHIMOJHEHUEM IIaHa JEUCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIAJ B
JESATeNIbHOCTD IPYIIbI, BEICTPAaBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3periarb KOH(IUKTHI.

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

UCIIONb30BaTh IOHATHUS: CUCTEMA OTCU€Ta, MaTepuajbHas TOYKA,
TPAEKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKEHUs, JedopMarius
(ynpyrasi, miacTuUdeckasi), TpPEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTb M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTP TsDKECTH TBEPJOTO Tella, PaBHOBECUE, MEXAaHHUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI,
[IKajga 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1aJbHO30PKOCTb,
CHEKTPhl UCIYCKaHUSI U TOTJIONIEHUs, allb(a, OeTa- u raMMa-u3IydeHus,
M30TOIIbl, SIZIEpPHAs SHEPIeTHKA,;

paznuyaTh SBJCHUS (PAaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUXKEHHE, CBOOOIHOE
NajJieHUue TeJl, pABHOMEPHOE JBUKEHUE MO OKPYNKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE JBWXXEHHUE, KojeOaTelbHOE ABMXKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOAHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE DPACHpOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3JI0kKEHUE OeNoro cBeTa B
CHEKTP U CJOXEHUE CIEKTPAIbHBIX LBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3SHUKHOBEHUE JIMHEMYATOro CHEKTpa
U3JIYYEHHUs ) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBIIEHWE HW3YYEHHBIX  (PU3MYECKUX  SIBJICHHU B
OKpyKarollleM Mupe (B TOM 4Hcie (PU3NUYECKHE SIBICHUS B MPUPOJE:
MIPUJINBBI U OTJIUBBI, BH>KEHUE IUTAaHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE
JNBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHE SIBICHUSI B MPUPOJIC, OMOJIOTUYECKOE ICHCTBUE BHUIMMOTIO,
yIbTparoONIETOBOTO W PEHTICHOBCKOTO M3IyYEHUW, ECTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE JIy4d, DPaJUOAKTUBHOE H3IIyYCHHE
MPUPOJHBIX MHHEPAIOB, JEWCTBUE PATUOAKTUBHBIX H3JTy4CHUH Ha
OpraHM3M YeJIOBEKa), IPH 3TOM MEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUIM;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Tel U (U3NYECKUE SBICHMS, UCIIOIb3YS
(¢u3nyueckue BEIMYUHBI (CpelHsAs] U MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPABHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHHMs, CWJIA YINPYrOCTH, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOZIHOTO TMAJEHUsl, BEC Tela, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MeXaHW4yecKass paboTa M MOIIHOCTh, MOTEHIMAIbHAS DSHEPrus Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIBbHAS SHEPIrUsl CHKATOU
MPYKUHBI, KUHETUYECKAs DHEPrus, IIOJIHAs MeEXaHW4yecKas »JSHeprus,
MEPUOJ M YacToTa KoieOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CPEeJbl), MPU ONKUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOIB3YEMbIX BEIUYHH,
00O3HAYEHUSI M €IUHUIIBI (U3MUECKUX BEJIUYHH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIMYMHAMU,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHUS M IPOLECCHI,
UCIIOJIb3yd 3aKOH COXPaHEHWs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTECHHS,
MPUHLKN CYNEPIO3UIUU CWJI, NPUHLMI OTHOCHUTENbHOCTH ['amuies,
3aKOHbl HbBIOTOHA, 3aKOH COXpPAaHEHHS MMIIYJIbCA, 3aKOHbI OTPaXEHUs W
MPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsS0BOr0 U MacCOBOT'O YHMCEI



IpU SAEPHBIX PEaKLHUAX, NMPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alKMChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBSICHATh (PU3NYECKUE TPOLIECCHl M CBOMCTBAa TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKUX
1aroB € OMoOpodl Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUIA,
(U3HYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3agaud  (Onmuparolmuecss Ha cucremy w3 2-3
YpaBHEHMI), UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBL: HAa OCHOBE aHaJIM3a YCJOBMS 3aJaud 3alHChIBATh KpPaTKOE
yCIIOBUE, BBISBIATH HEJOCTAIOIINE WM U30BITOYHBIE JTAHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLIEHUBAaTh PEATUCTUYHOCTh TIOJYYCHHOrO 3Ha4YeHUs (HU3MUECKOil
BEJIMYMHBL;

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPH TOMOIIU
(bU3MUECKUX METOOB, HCIOJNb3Ysl ONUCAHUE HCCICIOBAHMS, BBIIEIAThH
IIPOBEPSIEMOE  IIPEIIIOJIIOKEHUE, OLECHUBATh IMPAaBWIBHOCTh IOpsAJKa
NPOBEJCHUS  HCCIEIOBaHUA, JieJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOJEHUI U OIBITOB,;

NPOBOAUTH OMBITBI 1O HAOMIOAECHUIO (U3MYECKUX SABJICHUW WIH
¢u3nyecKkux CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHsS] HHEPruH, 3aBHCHUMOCTb IE€puoJia KOoJeOaHUH MIPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIbIX KOJICOAHUMN, MPSIMOIIMHENHOE paclpOoCTpaHEHUE CBETA,
paszioxkeHue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300paKEHHUS B
MJIOCKOM 3€pKajie M CBOWMCTB HM300paKEHUS TpeAMeETa B COOMparoIien
JMH3€e, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB H3JIYUEHHUS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY U3 M30BITOYHOrO Habopa
o0Opy/IOBaHMs, OINUCBIBaTH  XOJ  ONbITA W  €ro  pe3yibTaThl,
(bopMyIMpOBaTH BHIBOIBI;

MPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHUH, OIpenesnss
CpeAHee 3HAueHHE U3MEpsAeMOl BelMMYuHbBl (POKYCHOE paccTOsHUE
coOuparonieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a H3MEpeHus
(u3MepuTenbHOro npudopa);

IPOBOJUTh HCCJEIOBAaHUE 3aBUCUMOCTEH (UBNYECKUX BEJIMYHUH C
UCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHI (3aBUCMMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBMXEHUHM 0€3 HadajJbHOM CKOpPOCTH, Mepuoja
KOJIe0OaHUI MaTeMaTH4YeCKOro MasiTHUKa OT JUJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakK€HUs CBEeTa OT yrja MaJeHus U yrja MpeJoMJICHUS OT yIJa



NaJeHus): TUIAHUPOBAaTh MCCJIEOBAHHME, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TMOIYYECHHOW 3aBUCHUMOCTHU
¢u3NUecKUX BEJMYMH B BUJAE TaONUIl U TpadHKOB, N€IaTh BHIBOABI IO
pe3yabTaTaM MCCIIeIOBaHUS;

NPOBOAWTH KOCBEHHBIE HW3MEpeHUs: (U3NYECKUX BEIHYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tela TpH PABHOYCKOPEHHOM IBM)XCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHUsl, >KECTKOCTb MPYXKHUHBI, KO3(DPUIMEHT
TPEHUS] CKOJBLKEHUS, MEXaHW4YecKas padoTa M MOIIHOCTh, 4YacTOTa M
nepruoa  KoieOaHWM MaTeMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl CWJIa COOWparomiel JUH3BL, PAJANOAKTHBHBIN  (OH):
IUIAHUPOBATh HM3MEPEHMs, COOMpPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIEAYS MPeIOKEHHOW MHCTPYKIUH, BBIYUCIATH
3HAYCHHUE BEIIMYMHBI ¥ aHAJH3UPOBAThH NMOJIYYCHHBIC PE3yIbTAaThl C YIETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

cO0JII0/1aTh MpaBUIIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTopHBIM
000py/IOBaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKM M3YYCHHBIX (PU3HUECKUX MOJIENEH:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO, TOUYECYHBIM HCTOYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IJIAHETapHas MOJETbh aToMa, HYKJIOHHAs
MOJIeIb ATOMHOTO SIPa;

XapaKTepH30BaTh MPHUHIMIIEI JCUCTBUS HW3YYEHHBIX NpUOOPOB |
TEXHUYECKUX YCTPOHCTB C OIMOpO Ha WX oOmucaHusi (B TOM 4YHCIE:
CIUIOMETP, OATYUKH TIOJOXKECHHS, PACCTOSHHUS W YCKOPEHHs, pakerTa,
9XOJIOT, OYKH, TEpHCKom, (oroanmapar, ONTHYECKUE CBETOBOJBI,
CTIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HUCHONB3ysd 3HAHUA O
CBOMCTBAaX (PU3MUECKHX SIBICHUA M  HEOOXOAMMBbIE (PU3NYECKUE
3aKOHOMEPHOCTHU;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKU M3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Opy peleHNH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTHYECKHUE CXEMBbI IS
MOCTPOEHUS N300paKEHUH B TIIOCKOM 3€pKaJie U COOMPAIOIeH JIMH3E,
OpUBOIUTH  NpUMEpbl  (HAXOOuUTh  WHGPOPMALMI0O O  TPHUMEPax)
NPAaKTUYECKOTO HCIONB30BaHMs (PU3MUECKUX 3HAHWN B TOBCETHEBHOI
KU3HU Ui obecriedeHusi 6€30MacHOCTH MpHU OOpalleHnH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOT0 TTOBEICHUS B OKPYKAIOIICH cpeie;

OCYIIECTBJIATh TOWCK HWH(POpManUu (PU3NYECKOTO COJCPKAHHUS B
HHTepHeTe, CaMOCTOSTENBHO (POPMYIUPYS TTOMCKOBBIN 3aIIpOC, HAXOAHUTh



MyTH OTNpeeNiCHUs] JOCTOBEPHOCTH MOy4eHHOM MH(OPMALIUKU HA OCHOBE
UMEIOINXCS 3HAHUN U JOMOTHUTEILHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBHINOJIHEHUU YYEOHBIX 3aJjaHUIl HAyYHO-IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWs, CIpPaBOYHBICE MaTepualbl,
pecypcbl cetu VIHTepHET, BIajeTh NpuéMaMi KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE
uH(GOpMAIMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTAaThl TPOSKTHON WIIM UCCIIEIOBATEIbCKON
NEeSATeNIbHOCTH, TMpPH 3TOM TPaMOTHO  MCIONb30BaTh  HM3y4EHHBIN
NOHATUIHBIN amnmapaT HM3y4aeMoro paszaena (QHU3UKH M CONPOBOXKIATbH
BBICTYIUICHHE TMIPE3CHTaled ¢ y4€ToM O0cOoOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3nesnoB U Tem DJIeKTPOHHBIE (LM pPOBHIE)
KonTpoabnbie | IIpakTHyeckue
n/n NMpoOrpaMMmbl Bcero oOpa3oBaresibHbIE PeCypPChl
padoThI padoThbI
Paszpnes 1. ®usuka 1 e€ poJib B IO3HAHUM OKPYKAKIIET0 MUpPa
1.1 ®du3nka - HayKa O MPUpoe 2 https://m.edsoo.ru/ZJ2UI3BM X
1.2 dusznuecKkre BeIMYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTecTBeHHOHay4YHBII METOJI TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Uroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS] 0 CTPOCHUH BeLIeCTBA
2.1 Crpoenue BeniecTa 1 https://m.edsoo.ru/2SJI5 1M41
BIDKCHHE H B3aUMOJIEHCTBHE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BeEIleCTBa
2.3 ArperaTHbl€ COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOV1XY1K
Hroro no pasaeny 5
Paznen 3. JIBu:keHHe U B3aMMOeiicTBHE TeJl
3.1 MexaHnyeckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuus, macca, IJI0THOCTh https://m.edsoo.ru/GXPU4MTSP
3.3 Cuna. Buger cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazneny 21
Pa3nen 4. JlaBjienune TBEPABIX TeJl, JKMIKOCTEH U ra3oB
1 -
4.1 Hasnertue. Tlepenata xapaeHus TeepabIMI 3 https:/m.edso0./XODW367P2

TCJIaMH, ) KUJKOCTAMH U ra3aMH




4.2 JlaBneHue »XKUIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATtMocdepHOe aBiicHHE

https://m.edsoo.ru/T7134SXNO

JelicTBue )KUAKOCTU U ra3a Ha

4.4 . 7 3 https://m.edsoo.ru/NFE6OY8NK
MOrpy>KEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHEprus
5.1 Pabora u MOIHOCTD 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocTeie MexaHU3MBI 1 https://m.eds00.ru/S04NQXKX9
5.3 MexaHnuueckas SHeprus 1 https://m.eds00.ru/G30454EMT
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME




8 KUIIACC

Kosn4yecrBo yacos
HaunmeHoBaHue pa3iesoB U TeM yieKTPOHHbIE (LU POBbLIE)
Ne i/ Kourpoabhbie | TIpakrudyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. TenuioBble siBJIeHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/REQZNCIPM
1.2 TermoBeie TPOLIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pasaeny 28
Pa3nen 2. DinekTpruyecKkue 1 MAarHUTHbIE SIBJICHUSA
C) .3
2.1 FICKTPHHCCIUE SAPALLL. SAPDRCHHBIC 7 | https://m.edsoo.r/R4AQORCTQ4
TeJa U UX B3aUMOJICHCTBHE
2.2 [TocTosSTHHBIN AJIEKTPUY €CKUI TOK 20 2 7 https://m.edsoo.ri/PBQBOWS2B
2.3 MarHuTtHbI€ SBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHAsI UHAYKLUS https://m.edsoo.ru/7QODS8EL15
Hroro no pasaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
-~ 68 4 14.5

I[TPOTPAMME




9 KUIIACC

HaunmeHoBaHue pa3aesioB U TeM

KoaunuecTBo yacoB

JJlIeKTpOHHBIE (LM poBbIe)

Ne i/ Kourposabhubie | TIpakrudyeckue
NporpaMMmel Bcero oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHn4ecKoe IBYKEHHUE U CITOCOOBI €0
1.1 10 1 https://m.edsoo.ru/CEOGHRGTL
OIMCaHUs
1.2 BsauMmopeiicTBue el 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.rt/SHEC3Y25B
Uroro no pazneny 40
Paznena 2. Mexann4yecKue Ko1e0aHuA U BOJTHDI
2.1 MexaHuueckre KojaeOaHus 7 3 https://m.edso0o.ru/SSVIGSAI3
2.2 Mexanunueckue BOIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Wroro mo pazneny 15
Pa3nen 3. DinekTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
OnexTpoma o€ 1oJie
3.1 FICKTPOMATTITHOE fojte 1 6 2 https://m.edsoo.ru/DTI98BSEY0
3JIEKTPOMArHUTHBIE BOJIHBI
Htoro no pazaeny 6
Pasnen 4. CBeToBbIE sIBJICHUSA
4.1 3aKOHBI paCpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITUYECKHUE TPUOOPHI https://m.edsoo0.ri/20WNYKRX1
43 Paznoxenue 6enoro cBera B CIeKTp 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazaeny 15




Paznena 5. KBautoBblie IBJICHUSA

HcrmyckaHue v OTJIOIICHHE CBETa
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOr O sijipa 1 https://m.edsoo.ru/U3SWX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazneny 17
Pazpnen 6. [loBTopuTe1bHO-00001a10 1IMIT MOTYJ/Ib
[ToBTOpeHue n 06001IeHIE COaEpKa
6.1 TOpEHHE A HICHHE COnepARanii 9 2 https:/m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 kiacc
Hroro no paznaeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabubie
padoThI

IIpakTHnueckue
padoThI

DJIeKTPOHHBIEe HU(poBbIE
o0pa3oBaTe/bHbIE pecypchl

®dusuka — HayKa o nmpupoue. SAsienus
npupoabl. PU3NYECKUE ABICHUA

https://m.edsoo.ru/35YPBIWSK

MexaHH4YeCcKue, TEIIOBEIE,
3JIEKTPUY €CKHE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS

https://m.edsoo.ru/I16US3L6H

duznyeckre BeTUUNHBI U UX HU3MEPCHUC

https://m.edso0.ru/6ZYFTFPA7

VYpok-uccinenoBanue "M3mepenue
TeMIIepaTyphl IPU MTOMOIIN
XKHUJKOCTHOTO TEPMOMETPA U JaTYUKA
TeMIepaTypsl”

https://m.edso0.ru/VOGCNSIMP

Kak ¢u3nka u n1pyrue ecCTeCTBEHHBIC
HayK{ U3Y4aroT MPUPOY.
EcTecTBeHHOHAYYHBII METOT TO3HAHMUSI.
Onucanue GpuU3NUECKUX SIBICHUN C
MIOMOIIIBIO MOz eNei

https://m.edsoo.ru/3LPP2HPX?2

Vpok-uccinenosanue "[IpoBepka
TUIIOTE3bI: TaJTbHOCTH IMOJIETA MApUKa,
IMyIIEHHOI'0 rOpu30HTAaJIbHO, TCM
0oJbIIe, yeM 0oJIbIe BhICOTa ITycKa"

https://m.edsoo.ru/9YLZITEMU

Crpoenue BeniectBa. ONbITHI,
JIOKa3bIBAOIIM E TUCKPETHOE CTPOEHUE
BEIIECTBA

https://m.edsoo.ru/ESPU40OLYR




JIBr>KeHue 4acTHUIl BEIIECTBA

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccinenoanue «ONbITHI 11O

9 HaO0JII0/IEHUIO TETJIOBOTO pacCIIipeHus https://m.edsoo.ru/FT87UNTLS
ra3oB»

10 ArperaTHbi€ COCTOSIHUSI BEII[ECTBA https://m.edsoo.rt/STRDWACXM
B3anMocBs3s Mex 1y CBOMCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX

11 COCTOSIHUSAX U UX aTOMHOMOJIEKYJISIPHBIM https://m.edsoo.rt/AWM1DBI48
crpoeHrneM. Oco0eHHOCTH arperaTHbix
COCTOSIHUWA BOZBI

2 Mexannueckoe ABUKeHHE. PaBHOMEpHOE hitps://m.cdsoo.rw/3W6CCIHB 1
Y HEPaBHOMEPHOE ABUKEHUE

13 CxopocTtb. EnuHuIb CKOpOCTH https://m.edsoo.ru/29GPTJAKL

14 Pacuer nyTH 1 BpeMeHM BHKEHUS https://m.edsoo.ru/PVHMNWAUA
WNuepuus. 3aKoH HHEPLIUH.

15 BzaumopeiicTBue Ten Kak NpuunHa https://m.edsoo.ru/KX5510IBX
W3MEHEHUS! CKOPOCTHU JABUXKEHUS TEJ
[TnotHOCTE BemecTBa. Pacuer macchr u

16 https://m.edso0.ru/0S71X3DPS
o0BeMa TeJa 1Mo ero MIOTHOCTH

17 Ha6opaT0pHasf paborta «Onpenenenue hitps://m.edsoo.r/OH22PXTCX
IJIOTHOCTH TBEPJOTO TN

18 Pemerie sanart o reme "lnomrocts https:/m.eds00.ru/SODY V'Y G49
BEII[ECTBA
Cuna Kak XapakTepucTuka

19 B3auMozencTBus Ten. Cuia ynpyrocru. https://m.edsoo.rt/NVS6FY 1G2
3akoH ['yka

20 JlaGopatopras pabora «syseitne https://m.edsoo.r/PXXW6EDHXE

3aBUCUMOCTH pacTsbkeHus (nedopmanmn)




MIPYXKUHBI OT IPUIIOKEHHON CHIIBI)

21 SIsnenune Tsarorenus. Cuia TSDKECTH https:/m.edso0.ru/OCWIXFNOE
CBs13b MEXKIy CHJION TSDKECTH U MAacCOR

22 tesa. Bec Tena. Pemenue 3aga4 mo teme https://m.edsoo.ru/8PZHPV1Y]J
"Cuna tsoxectu"”
Cunia TsSDKeCcTH Ha X IUIAaHETaX.

23 APYE https://m.edsoo.ru/IM2DOKYLI
duznyecKne XapaKTePUCTHKH TIIIaHET

24 N3mepenue cuil. JluHamoMeTp https://m.edsoo.rw/IT1ZGKCKH

25 Bec tena. HeBecomocTh https://m.edsoo.ru/UAO0ISQ8RE
Cno)xeHHue IBYX CHJI, HaIlPpaBJIECHHBIX I10

26 (e 1Azy P https:/m.edsoo./L6SNUZVZS8
OJIHOM mpsiMmoii. PaBHOIEHCTBYIOTIAST CHIT
Pemenune 3agay no teme

27 \ . ; https://m.edsoo.rt/MKPXDZNX5

PaBHoeiicTBYIOMIIAs CHIT

TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS.

28 https://m.edsoo.ru/TA1EOSMMH
TpeHue B Ipupoe U TEXHUKE
JlabopaTtopHas pabota «3yueHue
3aBUCHUMOCTHU CUJIBI TPEHUSA CKOJIBKEHUS

29 p https://m.edsoo.ru/TAQP4B30A
OT CHUJIBI JIaBJICHUS U XapaKTepa
COIPUKACAIOLINXCS TIOBEPXHOCTEM
Pemienue 3amayd Ha onpegeneHue

30 5 . https://m.edso0.ru/5YY23XXSD
PaBHOJIEH CTBYIOIIECH CHUJIbI
Pemrenue 3agau mo remam: «Bec Temay,

31 «"paduueckoe n300pakeHUE CUIT», https://m.edso0.1u/T9V639RZF
«Cunby, «PaBHOAEHCTBYIOIIAS CHID»
Kontponbhas pabota no Temam:
«MexaHnueckoe ABHKEHUEY, «Macca,

32 https://m.edsoo.ru/P4ROSWEAD

MJIOTHOCTHY, «Bec tenay, «['paduueckoe
n3o0paxkeHue cui», «CHIbI»




Hasnenue. CriocoObl yMEHbILICHUS U

33 https://m.edsoo.ru/25TVM1FDL
YBEJIMYEHUS TaBJICHUS

34 Hlapierie r'2.13a. 3aBHCAMOCTS JIaBIICHHS https://m.edsoo.ru/544YMX9OWR
rasa ot o0béMa, TemMrepaTypsl
Ilepenaua masne é ellaMH,

35 DE/IEFHa JABICHID! TROPIRIME TolaNH https:/m.eds00.r1u/CGSPOSNWO
JKMJKOCTSAMHU M ra3amu. 3akoH Ilackais
JlaBJieHHE B )KUIKOCTH M Tase,

36 . https://m.edsoo.ru/K7T1219UC
BBI3BAHHOE JICHCTBHEM CHIIBI TSHKECTH
Pemenne 3amau no TeMe «/laBiaeHne

37 tenn Aa o Teme «/lapnene B https://m.edsoo.ru/UHHCSRB6W
JKUAKOCTHU U rase. 3axoH ITackansa»

38 Coobmarommecs cocyabl https://m.edsoo.ru/7HDBMDHR?2

39 I'mppaBmudeckuii npecc https://m.edsoo0.ru/67X2LF396
Manomerpsl. [TopiiHeBOM KUKOCTH I

40 https://m.edsoo.ru/5G846G7I8
Hacoc
Atmocdepa 3emmu. [Tpuunnbt
CYILIECTBOBAHMS BO3AYIIHOW 000JIOYKH

41 i Y https:/m.eds00.r/DRQEZPW IM
3emiu. 3aBUCUMOCTb aTMOC(EPHOTO
JABJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI

42 Bec Boznyxa. ATMocdepHoe 1aBiIeHne https://m.edsoo.ru/PYRNEDISY
Hsmepenne aTMocpepHOTO TaBIICHUS.

43 p (bep A https://m.edsoo.ru/2I183TIPD4
OnbiT Toppuuenm
3

44 ABHCHMOCTBh aTMOC(EPHOTO JIaBJICHUS hitps://m.cdsoo.r/Y WIEWMZIJ
OT BBICOTBHI HaJl YPOBHEM MOPS
b - LA

45 apomeTp-anepon. ATmocheproe https://m.edsoo.ru/WBNXTP7GR
JABJICHUE Ha Pa3JIMYHBIX BHICOTAX
Pemenue 3amau o teme "ATmocdepHoe

46 " https://m.edsoo.rt/YWVWLSTA1
JIaBJICHUE

47 JlelicTBHE )KUIKOCTH M ra3a Ha https://m.edsoo.ru/SMG9FR466




IIOTPY>KEHHOE B HUX TeJ0. ApXUMEI0BA
cuiia

48

JlabopaTopHas pabora «OmnpeneneHue
BBITAJIKMBAIOIIEH CUJIbI, ICHCTBYIOIIECH
Ha TEJIO, MOTPY>KEHHOE B )KUIKOCTH

https://m.edsoo.ru/7U40IDLK?2

49

JlaGopaTopHas pabora o Teme
«HccnenoBanue 3aBUCMMOCTH Beca Tella
B BO/Ie OT 00bEMA MOTr'py>KEHHOH B
KHUJAKOCTb YaCTH TEJIa»

https://m.edso0o0.ru/OUOBGKKSW

50

IInaBanue Texa

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopnas pabora
"KoHcTpynpoBaHue apeomMeTpa uim
KOHCTPYUPOBAHUE JIOJKU U ONpPEesIeHUE
€€ rpy3onoabEMHOCTH "

https://m.edsoo0.ru/BGOVBS63P

52

Pemenne 3agauy no remam: «IlnaBanue
cynoB. BoznyxonnaBanue», «JlaBienne
TBEPABIX TEJ, )KUJKOCTEHU U Ta30BY»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanuueckast pabora

https://m.edsoo.ru/1 YIR6J7L5

54

MomnocTts. EAMHHUIBI MOIIIHOCTH

https://m.edsoo.ru/4UUXIHR 1 X

55

VYpok-uccrnenoBanue "Pacy€t MomHoCTH,
pa3BUBAaEMOM IIPH MOABEME 110
necTHuIe"

https://m.edsoo.ru/GDB065558

56

IIpocThie MexaHu3MBbI. Phivar.
PaBHOBecue cuit Ha ppryare

https://m.eds00.ru/SYRUOUGS2

57

Kontposnbhas pabora o reme
«/laBneHue TBEPIbIX TEN, )KUIAKOCTEU U
ra3oB» / Beepoccuiickas mpoBepodHas
pabora

https://m.edso00.ru/DWLOWQXQZ




58

PesepBHbIii ypok. Pabota ¢ Tekctamu 1o
teMe «JlaBieHue TBEpABIX TET,
YKUJKOCTEH 1 ra3oBy» / Beepoccuiickas
MpoBepoYHas paboTa

https://m.edsoo.ru/RFCSYBI9FS8

59

Poruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTtopHas pabota «/ccnenoBanue
YCIIOBUM PaBHOBECHSI pbluara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Perenune 3agay no teMe «Y ClIOBUS
paBHOBECHUS pbluara

https://m.edsoo.ru/6 AXDHFS8N

61

KoaddumuenT monesnoro neiictBus
MexaHu3Mma. JlabopaTopHas pabora
«3mepenne KIIJI HakioHHON
TJIOCKOCTHY

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemrenue 3agau mo teme "Pabora,
MotHocTh, KIT/"

https://m.edsoo.ru/VESXBQLVS

63

Mexannueckas 3Heprus. Kunetnueckas
Y MMOTEHLIHAJIbHAS dHEPIrus

https://m.edsoo.ru/3IHOE7HOYK

64

3aKOH COXpaHEHMS MEXaHMYECKON
SHEPruu

https://m.edsoo0.ru/46Y227ZPME

65

YpOK-3KCIIEpUMEHT 0 TeMe
"DKCcneprUMEeHTalIbHOE OIpee/ieHu e
U3MEHEHUS! KHHETHUECKOH U
MNOTEHIMAIBHOM SHEPruu Mpu
CKaThIBAHHMH TeJIa IO HAKJIOHHOMN
mjockocTu"

https://m.edsoo.ru/SM7E7YTZC

66

Kontponbshas pabora no reme «Padota u
MOIIHOCTb. DHEPIrusi»

https://m.edsoo0.ru/AECZ9T7EC

67

PesepBHbIii ypok. Pabota ¢ TekcTamu 1o

https://m.edsoo.ru/MJJIPGGSA3




TeMe "MexaHnueckoe aBmxeHue"

PesepBHbIii ypok. Pabota ¢ TekcTamu 1o

68

teme "Paborta. MomHocTs. DHeprus"

https://m.edsoo0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12




8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoutpoJsbHbie
Bcero P
padoThI

IIpakTnueckue
padoThbI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIE HU(POBbIE
o0pa3oBaTesbHbIE peCypChl

OCHOBHBIE MTOJI0XKEHUS
MOJIEKYJIIPHO-KUHETUY €CKON
TEOPUU U UX ONBITHBIE
MOJTBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB U
MOJIEKY T

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEpAOro, KUAKOTO U
ra3000pa3HOr0 COCTOSIHHI
BEIlIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOBsicHeHue CBOMCTB TBEPAOTO,
KUIKOTO B Ta3000pa3HOT0
COCTOSIHMI BellleCTBa HA OCHOBE
MTOJIOKEHUHN MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH

https://m.edso0.ru/DJYTZQHS3

Kpucrammueckue u amopdHbie
Tena

https://m.edso00.ru/8G73PVM40

CMmauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOC HaTsAXKCHUC

https://m.edsoo0.ru/7XZHOXTSK

TennoBoe pacmupenue u
cKaTHe

https://m.edsoo.ru/I3N30KS8L

Temnepatypa. Cs3b
TEeMIepaTypbl CO CKOPOCTHIO
TENJIOBOT'O JIBM>KEHUSI YAaCTHUIL

https://m.edsoo.ru/SXSV6F15B




Buytpennsis sneprusi. Crioco0bl
U3MEHEHHS BHYTPEHHEH SHEepruu

https://m.edsoo.ru/BBVCI9IMH6

10

Buasl Termonepenauun

https://m.edsoo.ru/ WGF4J3070P

11

Ypok-koHhepeHnus
"IIpakTHYECKOE UCIOJIb30BAHUE
TETJIOBBIX CBOWCTB BEIECTB H
MaTEePUAIOB B IEJISIX
sHeprocoepexeHus”

https://m.edsoo.ru/UU9 10QFZW

12

KomnduecTBo TEMIOTHI. VYaenbHas
TCILIIOCMKOCTD

https://m.edso00.ru/88291DDIZ

13

VYpaBHeHue TeraoBoro OamaHca.
TennooOMeH 1 TerI0BOE
paBHOBecHE

https://m.edsoo.ru/PS2QUVOQIJE

14

JlaGopaTopHas pabora
"ccnenoBaHue sIBJICHUS
TENnJI000MeHa IPU CMEIINBAaHUU
XOJIOHOM U ropsiueit BoibI"

https://m.eds00.ru/FR2N6NSGV

15

Pacuer xonuuecTBa TEIIJIOTHI,
HGO6XOHI/IMOI‘0 IJId HarpeBaHUA
TCJIa U BBIACIIACMOr 0O UM IpH
OXJIaXJCHUHN

https://m.edsoo.ru/JSMRAT1APW

16

JlabopaTopHas pabora
"Onpenenenue yneabHOM
TEIIOEMKOCTH BelecTna"

https://m.edsoo.ru/40IT1ZJAH

17

OHeprus TOIUIMBA. Y AenbHas
TENJI0Ta CTOPAHUS

https://m.edso0.ru/683 AIXYWS

18

[naBneHue u OTBEp/IEBAHUE
KPUCTAJITUYECKUX TEl.

https://m.edsoo.ru/JTHESA1PJF




VenpHasa TEMI0TA [IJIABJIEHU

19

JlaGopaTopHas pabora
"Onpenenenne yneabHOu
TEIJIOTHI IIJIaBJICHU I6aa"

https://m.edsoo.rt/LCOXVHGHD

20

[TapooGpa3oBanue u
KoHieHcanus. Mcnapenue

https://m.eds00.ru/COG4DQKML

21

Kunienne. Y gensHas Temiora
napooOpa3oBaHUs U

KOHJIEH caIlu. 3aBUCUMOCTD
TeMIIEpaTypbl KUTIEHUSI OT
aTMoc(epHOro AaBICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BmaxHocTh BO3ayxa.
JlabopaTopnas pabora
"OnpeneneHne OTHOCUTENbHON
BJIAYKHOCTH BO3/1yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemienue 3aa4 Ha OIIpCaACICHUC
BJIA’)KHOCTH BO3ayXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHLIUTIBI paOOTHI TEMIOBBIX
nsurareneif. [lapoBast TypOuHna.
JlBurarens BHyTPEHHET O
CrOpaHus

https://m.edso00.ru/6BKWSWYG6

25

KIIJI TemioBoro aBuraTes.
TemnoBble ABUTATEIN U 3aIUTA
OKpY’KaroIel cpeibl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHMS U
[PEBPALIECHUS YJHEPIUU B
TCIIJIOBBIX MIpOoLECcCax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka K KOHTPOJIBHOM

https://m.eds00.ru/9AQ53CC7C




pabote o Teme "TernoBbie
siBNieHus. I3MeHeHune
arperaTHbIX COCTOSIHUN
Bemecrsa'

28

KonrtponpsHas pabota o teme
"TennoBrle IBJIEHU.
N3meneHune arperaTHbIx
COCTOSHUH BeniecTna"

https://m.edso00.ru/0X03133KU

29

Onekrpusanus Ten. J[Ba poaa
AIEKTPUYECKUX 3apsI0B

https://m.edso0.ru/9E§SKDOMD

30

Ypok-uccnenopanue
"DneKTpu3anus TeJl HHIYKIeH
Y TIPU COMPUKOCHOBEHUN"

https://m.edsoo.ru/JALQFK67]

31

B3auMopneiicTBue 3apsKe€HHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNEeKTPUUECKOe MoJIe.
HanpsxkenHocts
anekTpudeckoro noss. [punuun
CyNEepHo3ULINH JIEKTPUY ECKUX
nojen

https://m.eds00.ru/N79CZGZ1]

33

Hocurenu snextpudeckux
3apsi0B. DJIEMEHTApHbIN 3apsi.
Crpoenue aroma

https://m.edsoo.ru/AFOIKADMV

34

[TpoBOAHUKH U AUDIICKTPHKH.
3aKOH COXpaHEeHUs
AIIEKTPUYECKOr0 3apsiaa

https://m.edsoo.ru/USJR991PB

35

Pemienue 3a1au Ha mpuMeHEHUE
CBOMCTB AJICKTPUYECKUX 3aPsI0B

https://m.edsoo0.ru/SXWWOSWIJ5




36

DIIEKTPUYECKUN TOK, YCIIOBHUS
ero cyuectBoBanus. MlcTounuku
IIEKTPUUECKOI0 TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JleficTBUS 37EKTPUYECKOr0 TOKA

https://m.eds00.ru/Q8WUTCKVT

38

Vpok-uccnenosanue "JleictBrue
AJIEKTPUY ECKOT0 MOJIs Ha
MPOBOJTHUKH U TUIIEKTPUKU"

https://m.edsoo.ru/ZHMKZM4JU

39

SHCKTpI/I‘ICCKI/Iﬁ TOK B MCTaJljiax,
KHUIAKOCTAX U rasax

https://m.edsoo.ru/E4COOOYPF

40

DJIeKTpUYECKas UENb U €€
COCTaBHBIEC YACTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlJabopaTtopnas
pabora "M3mepenue u
peryjimpoBaHue CUJIbI ToKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DIIEKTPUYECKOE HAIPSKEHHUE.
Bonbtmerp. JlabopaTopHas
pabora "U3mepenue u
peryjimpoBaHue HanpsKeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBIIeHNE IPOBOJHUKA.
VY nenbHOe CONpPOTHBIICHUE
BEIECTBA

https://m.edsoo.ru/ESUO0SPC4G

44

JlabopaTopnas pabora
"3aBHCHMOCTB JJIEKTPHYECKOTO
COITPOTHUBJICHUS IPOBOJAHUKA OT
€r'o QJIMHBI, II0IIIa
MIONIEPEYHOr0 CeYEHUs U
Marepuana"

https://m.edso0.ru/4JDASGZNX

45

3aBUCUMOCTE CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE70Q80




HanpspkeHus. 3akoH Oma Juis
y4JacTKa [enu

46

JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH
CHUTBI TOKA, HIYIIETO Yepes3
PE3UCTOP, OT CONMPOTHUBIICHHUS
pe3UCTOpa U HAIPSDKECHUS Ha
pe3uctope”

https://m.edsoo.ru/X5STHIN3RM

47

IlocnenoBarenpHOE U
napajsieIbHOE COSTMHEHUS
HpOB OOHHUKOB

https://m.eds00.ru/HJ9903493

48

JlabGopaTopHas pabora
"[IpoBepka mpaBuiia CIOKEHUS
HANPSIKEHUH TIpU
MOCTIEIOBATEIEHOM COCAHMHEHUH
JIBYX pe3ucTopoB"

https://m.eds00.ru/VO3VYPOTS

49

JlabopaTopnas pabora
"ITpoBepka mpaBuiIa ISl CHIIBI
TOKa NP MapajiieIbHOM
COEIMHEHUH Pe3ucTOpoB"

https://m.edsoo.ru/DPAXG8PZ]

50

Pemenue 3aga4 Ha IIPUMCHCHUC
3akoHa OMa I pa3JIMIHOro
COCANHCHUS ITPOBOJHUKOB

https://m.edsoo.ru/19ZEFK7Z74

51

PaGoTa u MoHOCTH
AIEKTPUYECKOr O TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlabGopaTopHas pabora
"Onpenenenue pabOTHI U
MOIITHOCTH AJIEKTPUIECKOTO

https://m.edsoo.ru/VR92VS8JHA




TOKa"

53

DJIEKTPUYECKHUE LIENU U
NOTPEOUTENN INEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE

https://m.edsoo.ru/1L.3KZ2XI.M

54

ITocTossHHBIC MAaTHUTHI, UX
B3aNMOJIENCTBHE

https://m.edsoo.ru/KL 1ZHIKQF

55

VYpok-uccinenoanue "M3zyuenue
I0JI€ IOCTOSIHHBIX MAarHUTOB"

https://m.edsoo.ru/1GL7RIJQOR

56

MarsutHoe noje. MarautHoe
oje 3eMJIM U €ro 3HaUeHUE JUIST
’KA3HU Ha 3eMie

https://m.eds00.ru/R3IXXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DnekTpudecKue 3apsiibl.
3apspKEeHHBIE Tella U UX
B3aumojencTBus. [1ocTosHHBIM
AJEKTPUY ECKUI TOK"

https://m.edsoo.ru/RTAI1IB1CS

58

KonTtponbeHas pabota 1o reme
"DnexTpuyeckue 3apsaabl.
3apspKeHHBIE Tella U UX
B3auMoznercreus. IlocTosHHbIN
AJIEKTPUYECKUM TOK" /
Bcepoccuiickas mpoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHblii ypok. PaGota ¢
TekcTtaMu 1o Teme "TlocTosTHHBII
AIIEKTPUYECKHIA TOK" /
Bcepoccuiickas npoBepouHas

https://m.edsoo.ru/EQRLKPT1U




pabora

60

OmnbIT Dpcrena. MaruutHoe
T0JIE IEKTPUUECKOTO TOKA
MarsuTHO€ 1oJIe KaTYyIIKH C
TOKOM

https://m.edsoo.ru/PC1DM V41D

61

[TpumeHeHune 3eKTPOMarHUTOB
B TexHuKe. JlabopaTopHas
pabota "U3yuenue neicTBus
MarHUTHOTO TOJIST Ha TPOBOJHHUK
¢ TokoMm"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNeKTpOABUTATENb TOCTOSHHOIO
Toka. Mcnonb3oBanue
3JIEKTPOJIBUTaTENIEH B
TEXHUYECKUX YCTPOMCTBaX U Ha
Tpancnopre. JlaboparopHas
pabota "KoHcTpyHnpoBaHue u
u3ydeHue paboThl
aeKTpoaBUraresns"

https://m.edsoo.ru/7VYQQDMEN

63

Omnbrtel @apajies. 3akoH
AJIEKTPOMArHUTHON UHIYKIIHH.
[IpaBuno Jlenua

https://m.edsoo.ru/YSDW34FV0

64

Dnekrporenepatop. Criocoos
MOJTyYEHHSI SIIEKTPHUUECKON
SHEPruu. DIEKTPOCTAHIINH Ha
BO300HOBJIIEMBIX HCTOUYHUKAX
SHEePrUH

https://m.edsoo.ru/LM1C70D7A

65

ITonroToBka K KOHTPOJIBHON
pabote o Teme
"DNEeKTpUYECKUE U MAarHUTHbBIE

https://m.edsoo.ru/GES9PNC8B




sBJIeHUA"

66

KonTponbsHas padora mmo reme
"DNeKTpUYECKUE U MarHUTHbBIE
sIBJICHUS "

https://m.edsoo.ru/APBXXTADS

67

PesepBHbiii ypok. Pabora ¢
TekcTaMu 1o TeMe "TemnoBsie
siBJIcHUA"

https://m.eds00.ru/4B8GKYQ1X

68

PesepBHbIii ypok. Pabota ¢
TEKCTaMH 10 TeMe "MarHuTHeIE
siBJICHNUA"

https://m.edsoo.ru/ISHXLLTXX

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KourpoJabusnie
Bcero P
padoThbI

IIpakTnuyeckue
padoThbl

Jara
H3Y4YeHUH

JJIeKTPOHHBIEe HU(pPOBbIE
oOpa3oBaTe/bHbIE peCypchl

MexaHn4ecKoe IBHKEHHE.
MarepuranbHas TO4Ka

https://m.edsoo.ru/UP3I88VCD

Cucrema oTcuera.
OTHOCHTENBHOCTh
MECXaHHUYCCKOI'O IBHXKXCHUA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NpsSIMOJIMHENHOE
JIBUYKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHomepHoOe npsiMoIuHEHOE
nBuxeHue. CpenHss u
MTHOBEHHAasi CKOPOCTh

https://m.edso00.ru/L043PYTGB

IIpssmonmHelHOe
PaBHOYCKOPEHHOE JBUKEHHUE.
VYckopenue

https://m.edsoo.ru/SKUYWCHBO

CKOpOCTh MPSIMOJIMHEHHOT O
PaBHOYCKOPEHHOT'O JIBUKCHHSI.
I'paduk ckopoctn

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopnas pabora
"OnpeneneHne yCKOpeHuUs Tena
MIPU PaBHOYCKOPEHHOM
JABUXXCHUU 110 HaKJIOHHOUI
IJI0CKOCTH "

https://m.edsoo.ru/1 KKINJFO8

CBoOoguoe magenne teia. OnbITh
Tamunes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE IBM>KEHHE 11O
okpyxHoctu. [lepron u yacrora

Hprorona. Cuna ynpyroctu. Cuina

9 . https://m.edsoo.ru/PVRBIDTTH
oOpamenus. JIuneitHas u yrioBas
CKOpPOCTH

EHTPOCTPEMHUTEIBHOE

10 Henpoctp https://m.edsoo.ru/OSLFGWFZY
YCKOpEHHE
Ile i1 3akoH HproTona. BekTo

11 BB L HBIOTOH Top https://m.edsoo.ru/T4ADTURL3K
CHIIBL
Bropoii 3akon HeroTOHA.

12 . https://m.edsoo.ru/SA28NGVEV
PaBHOpElicTBYIOIIAS crta
Tperunii 3akon HrroToHAa.

13 PCTHI SAKOI HBIOTOR https:/m.eds0o.r/XPFYG64RM
Cynepno3unus cui
Pemenue 3a1a4 Ha IpUMEHEHUE

14 https://m.edsoo.ru/GEM2S4HK9
3aKOHOB HrroTOHA

15 Cuua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHHE 3a1aT 1O TeMe «Lwia https:/m.edsoo.ru/HML1AMNI12
YOPYTOCTH»
JlabopaTopHas pabora

17 «Omnpenenenne KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
TIPY>KUHBI

18 Cuna TpeHus https://m.edsoo.ru/B4WPRASI7
P

19 CILICHHE 33712 10 TeMe «(uia https://m.edsoo.ru/PJDH2DCI9T
TPEHUS»
JlaGopaTopHas pabora

20 "Onpenenenue kodphuimeHTa https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbKEHUS"
Pemenune 3amau mo teme "3aKOHEI

21 https://m.edsoo.ru/VT3T38KBU




TpeHus"

22

Cuiia TSDKECTH M 3aKOH
BCEMHPHOT'O TSATOTCHHS.
Yckopenue cBOOOTHOTO MaICHUSI

https://m.edsoo0.ru/MEETXGF60Q

23

Ypok-koHpepenuus "JIBrxeHue
TEJI BOKPYT T'PaBUTAI[IOHHOTO
nentpa (ComHeuyHasi cucTema).
IamakTrkn"

https://m.edsoo0.ru/BLGGQ9259

24

Pemenune 3amau no teme "Cuia
TSOKECTU M 3aKOH BCEMHUPHOT'O
TIroTeHus"

https://m.edso00.ru/VO2GVS8YAT

25

IlepBas kocMuyeckast CKOPOCTb.
HesecoMocTs 1 nieperpysku

https://m.edsoo.ru/S63XRG6ED

26

PaBHOBecue MmarepuaibHON

TOYKH. AOCOTIOTHO TBEPIOE TEIO.

PaBHOBecue TBEpAOTrO TENA C
3aKpEIIEHHON OChIO BpAILCHHUS.
MowmenT cuinbl. LlenTp TskecTn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepuanbHON

TOUKH. AOCOTIOTHO TBEPIOE TEJNO.

PaBHOBecue TBEpaOro TENA C
3aKPEINIEHHON OCBIO BpaLICHUS.
MomenT cuibl. LleHTp TskecTn

https://m.edso0.ru/GAMQW4SLS

28

Pemenue 3agau o reme
"MomeHT cuibl. LlenTp Tspkectn"

https://m.eds00.ru/0QJSN205C

29

ITonroToBka Kk KOHTPOJILHON
pabote o Teme "MexaHUYECKOE
nBmxkenne. Bzanmopeiicteue Ten"

https://m.edsoo.ru/8D7SUVXS5]




30

KonrtposnpHas pabota o reme
"MexaHN4ECKOE IBUKEHUE.
Bzaumopeiicteue ten"

https://m.edso00.ru/J1IBOUJ2YG

31

Nmnynsc tena. Umnynsce cuisl.
3aKOH COXPaHEHUS UMITYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3anau o reme "3akoH
COXpaHEHUs UMILyJbca"

https://m.edsoo.ru/LOO6EH8F9

33

VYpok-koHpepeHnius "PeakTuBHOE
JIBUKEHUE B TIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexannuaeckast pabora u
MOIITHOCTh

https://m.edsoo.ru/FCOHVOYXP

35

Paborta cuiibl TSKECTH, CHIIBI
YOPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/Y4H2OMDHI

36

JlabopaTopnas pabora
«Omnpenenenne pabOThl CHIIBI
TPCHH ITPU paBHOMCPHOM
JABUXXCHUU TEJa I10
TOPU30HTAIBHON ITOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

37

CBsi3b HEpPruu U paboTHI.
[TorennuanbHas SHEPrus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKOM SHEPruun

https:/m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHUs PHEPruu B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlabopaTopnas pabora
«M3yueHne 3akoHa COXpaHEHUS

https://m.edsoo.ru/OTVKEKIXB




SHEPrUm»

41

KoinebarenpH0€e ABUXKEHUE U €r0
XapaKTePUCTUKH

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaro1ue KoneOaHus.
BrIHyX/1eHHbBIE KOJIeOaHHUS.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MaremaTU4eCcKUi U IPYKUHHBIN
MasATHUKHU

https://m.edsoo.ru/O71PZDM1 1

44

Ypok-uccienosanue
«3aBUCUMOCTb MEPUOJIA
KOJIe0aHMM OT JKECTKOCTH
NpPY>KUHBI U MacChl Ipy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpalnienue sHEPruu nNpu
MEXaHUYECKUX KOJICOaHUAX

https://m.edsoo.ru/RPN7BU655

46

JlabopaTopHas pabora
«Omnpenenenre 4acToThl U
nepuosa KonedaHui npy>KUHHOTO
MasiTHUKa»

https://m.edsoo.ru/FV1IY2NUGC

47

JlaGopartopHas paboTa
«IIpoBepka HE3aBHCUMOCTH
neproa KojiebaHuii rpysa,
HOZIBELIEHHOT O K HUTHU, OT MacCChI
rpy3a»

https://m.edsoo0.ru/6 YGEHWS8DT

48

Mexannyeckre BoaHbl. CBolMcTBa
MEXaHNYECKUX BOJH.
[IponoJibHBIE U TTONIEPEYHbIE
BOJIHEBI

https://m.edsoo.ru/QHBQ3U5SXV

49

Ypok-koHpepeHnus

https://m.edsoo.ru/6PNOHXSJA




"MexaHU4ecKye BOJIHEI B
TBEPIOM Tene. CelicMuUecKre
BOJIHBI"

50

3Byk. PacnpocTtpanenue u
OTpa)keHHE 3BYKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccienopanue
"HabmroneHue 3aBUCMMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

https://m.edso0o0.ru/SRPRGGZVS

52

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHUYECKHIi pE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpeperuus "YnpTpazByk
U UHQPa3BYK B IPUPOE U
TeXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o TeMe "3aKOHBI
COXpaHeHUsl. MeXaHu4eCKue
KoJIeOaHUs ¥ BOJIHEI"

https://m.edsoo.ru/7YAJAVSTM

55

KonrtponeHas paboTta o teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue koyeOaHus U
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

SJ'ICKTpOMaFHI/ITHOC I10JI€C.
:‘)HCKTpOMaFHI/ITHHe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

58

Ypok-koHpepennus "lIkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanue

https://m.edsoo.ru/7E1J2VY03




AJNIEKTPOMArHUTHBIX BOJIH IS
COTOBOM cBs3U"

59

VYpok-uccnenosanue "M3yuenne

CBOICTB SJICKTPOMAarHuTHBIX BOJIH

C IIOMOIIBI0 MOOHUIBEHOT O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenne 3a7la4 Ha OIMpCACICHUC
YaCTOTHI U JJINHBI
BHGKTpOMaFHI/ITHOﬁ BOJIHBI

https://m.eds00.ru/WIGCO60QSN

61

DJIeKTpOMarHuTHas Mpupoaa
cBeTa. CKOpOCTh CBETA.
BosHoBbBIE CBOIiCcTBaA cBETa

https://m.edso0.ru/ZFGOBMGFX

62

Hcrounnku cBera.
IIpsmonmHelHOe
pacnpocTpaHeHue CBETa.
3atmenus ConHua u JlyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KeHHsI CBETA.
3epkana. Pemenue 3a1ay Ha
MIPUMEHEHUE 3aKOHA OTPAKCHHS
cBeTa

https://m.eds00.ru/QONUKCDOB

64

[Tpenomiienue ceera. 3aKoH
MMPCJIOMJICHH A CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpakeHHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHET 0 OTPaKE€HUs B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ru/EZ7THV6E2W

66

JlabopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/R8OOIT10S




yrija mpejaoMJICHUA CBETOBOI'O
Jyda OT yrJia maJiCHH:A Ha

nn

rpaHuiie "BO3yX-CTEKIIO

67

VYpok-KoHpepeHus
"Hcmmonan30BaHNE IIOJIHOT'O
BHYTPEHHETO OTPaKCHUSI:
CBETOBO/JIBI, OIITHKOBOJIOKOHHAS
CBs3b"

https://m.edsoo.ru/0L.9F63ZRU

68

JInu3el. OnTHdeckas CHia JUH3BI

https://m.edso0.ru/ZV702L.97F

69

[TocTpoeHune n300paXkeHUI B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTopnas pabora
"Onpenenenre POKyCHOTO
pacCToOAHUA U ONTHYECKOU CUJIEI
coOuparomeit JTuH3bI"

https://m.edso0.ru/3XTVNZNIJJ

71

Ypok-koHpepeHnus
"OnTuyeckre JMH30BbIE
npubopsr"

https://m.edsoo0.ru/KKVRKOP3D

72

['ma3 xak onTHYeckas cucTema.
3penue

https://m.edsoo.ru/KP1 ACIOPW

73

Ypok-korbepenus "J{ehexTs
3penusi. Kak coxpanuth 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue Genoro ceera B
cnektp. Oneirsl HproTOHA.
CrnoxeHune CreKTpajJbHbIX
uBeToB. Jlucnepcus ceerta

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTopHas padora "OnbIThI
10 pa3oKeHuIo OeJIoro cBeTa B

https://m.edsoo.ru/ESISL6TCH




CIICKTP U BOCIIPUATHUIO IIBETA
MIPEIMETOB IIPH UX HAOIFOCHUN
gyepe3 [[BETOBbIE QMIBTPHI"

VYpok-npaktukym "BonHOBEIE

76 CBOMCTBA CBETA: AUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHuus u audpakuus”
O Pesepdopraa

77 TIPITRL pdopaa u https://m.eds00.ru/P9220QVFIV
MJIaHeTapHast MOJEIb aTOMa
[Tocrynatel bopa. Mozenb atoma

78 https://m.edsoo.ru/OBJPHE0G2
bopa
HcnyckaHue v IOTIIOIIEHNUE CBETA

79 atoMoM. KBaHTEL. JInHeHuaThIe https://m.edsoo.ru/MILRTHPCO
CHEKTPBI
Ypok- "Ha0

80 POICHIPARTHIM a"JIIO,Z[eHI/Ie https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCIYCKAHUS

81 PagnoakTUBHOCTE U €€ BUALI https://m.edsoo.ru/22H32JWLM
CtpoeHnne aTOMHOT'O a.

82 TPOCHHE aATOMHOTO AAP https://m.edsoo.ru/IRVESKOFK
Hyxnonnast monens
PanuoakTuBHBIE IPEBPAILICHNA.

83 A pespatt https:/m.cds0o.r/R A796 TPSP
H3otomnbr
P :

84 " CILICHHE 3a/1at TO TeMe " https://m.edsoo.ru/WX2HQP2S6

PanunoakTuBHBIE TPEBpallCHUS

85 [lepuon momypacmana https://m.edsoo.rt/WZDJCOES7
Ypok-koHhepeHuus

86 "PanroakTHBHBIE U3TyYEHUS B https://m.edsoo.ru/X1J4002C4
MpUpoJie, MEIUIIMHE, TEXHUKE"
SInepHble peakiuu. 3aKOHEI

87 FICPHEIC peartt https://m.eds00.r/Y OQ2XMKOO

COXpPaHCHUA 3apsAJ0OBOTO U




MacCCOBOI'O YHCECII

88

OHeprus CBsi3U aTOMHBIX SEP.
CBs13p Macchl M DHEPrun

https://m.edsoo.ru/NSTEUFIO3

89

Pemenne 3amad mo Teme
"SI nepHbie peakuu"

https://m.edsoo.ru/OD4KHL.Q4T

90

Peakmuu cuHTE3a U IEIIEHNUA
snep. UcTouHuky sHEeprun
CouHia u 3BE311

https://m.edsoo.ru/RMBFQOBND7

91

VYpok-koHpepennus "Anepuas
sHepreTuka. [leiicTBus
paavOaKTUBHBIX U3JIY4CHHUM HA
JKUBBIC OPTaHU3MBI"

https://m.edsoo.rt/QTNWEFW90Q

92

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DeKTpoMarHuTHOE IoJe.
DNIEKTPOMAarHUTHBIE BOJTHBI.
KBaHnToBEIE siBI1EHUA"

https://m.edsoo.ru/TBOXB9TUO

93

KonrtponeHas paboTta o teme
"DneKTpOMarHuTHOE MOJIE.
DJeKTpOMarHUTHBIE BOJIHEI.
KBanToBbie siBieHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEHuUE, 0600IICHME.
JlaGopaTopHbIe pabOThI 1O KYpCY
"B3aumoxencreue tea'

https://m.edso0.ru/2GFCLJOJJ

95

[ToBTOpenue, o6o0LIICHHE.
Pemenue pacueTHbIX 1
Ka4eCTBEHHBIX 3a71ad 110 TeMe
"TeroBbIe Iporecchl”

https://m.edsoo.ru/MMINLZOSQ




96

[ToBTOpenue, o6o0LIICHHE.
Pemenue pacueTHbIX U
KAaueCTBEHHBIX 337124 110 TeMe
"KIIJI TenmoBbIX aBUrareiei"

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpeHue, o6o01IIeHHE.
Perienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TeMe
"KII anexkTpoycTaHOBOK"

https://m.edsoo.ru/ XP2HRNAY4

98

[ToBTOpenue, obobmIeHHE.
JlaGoparopHblie pabOThI IO KypCy
"CBETOBBIE SABJICHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o6o6meHune. Pabora
C TEKCTaMU 0 TeMe "3aKOHBI
COXpaHEHHS B MEXaHUKe"

https://m.eds00.ru/91 XS3CXDT

100

[ToBTOpenue, o6o6menne. Pabora
¢ Texctamu 1o teMe "Konebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o6obmeHue. Pabora
¢ Tekctamu 1o teMe "CBETOBEIE
sIBJICHNA"

https://m.edso0.ru/LG327ISQ6

102

[ToBTOpenue, o0o6menne. Pabora
¢ Tekctamu 1o Teme "KBanToBas
u siiepHas pusuka”

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NMPoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3jin4aThb SABJICHUA 110 OIMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SBJICHUC

1.3

pacno3HaBaTh IPOSBICHHE HW3YYEHHBIX (U3UUYECKUX SBJICHUH B
OKpYXaloIlleM MHUpe, B TOM 4ucie (pusndeckue SBICHUS B NPUPOIE,
IIpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYILIECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUN

1.4

ONUCHIBATh HM3yUCHHbIC CBOMCTBA Tel U (u3ndeckue sBICHUS,
UCTHONB3ysl (U3NYECKHE BEIUYHMHBI, NPU OMNHMCAHUM TPaBUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJB3YEMBIX BEIUYHH, WX
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYK (PU3MYECKYI0 BEJIMYUHY C JIpYTUMHU
BEJIMYMHAMH, CTPOUTh TIpaUKM  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKNX BEJIMYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBJEHHUS U IPOLECCHI,
UCIOJIb3Ysl M3YYECHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO
GOpMyNIUpOBKY 3aKOHAa M  3alUChIBaTh €ro  MaTeMaTHU4YecKoe

BBIPAKCHUEC

1.6

OOBSICHATDh (PU3UUYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
9yuclieé ¥ B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBbISABIATh HPUYMHHO-CIEACTBEHHbBIE CBSI3U, CTPOUTH
oO0bsicHeHHe W3 1 — 2 IOrMYecKuxX MmaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3UUECKUX SBJICHUM, (PU3UUECKUX 3aKOHA WJIU

3aKOHOMCPHOCTHU

1.7

pemath pacuéTHble 3a1auynd B 1 — 2 AeHCTBUA, UCMOJb3Ys 3aKOHBI U




(dhopMyIIBI, CBSI3BIBAIONINE (DU3UUECKUE BEIMUUHBI: HA OCHOBE aHaIM3a
yCJIoBUA 3aJadyd 3alMCbIBaTb KPATKOC YCIIOBUEC, IIOACTABJIATH
¢u3nyeckne BEMMUYUHBI B (OPMYJIbI U IPOBOAUTH PACUEThI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC IS PEIICHUS 3ajady, OICHUBATh

PEaTMCTUYHOCTD MOTYYEHHON (PU3NUIECKOI BETMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh TMPH TTOMOIIU
(GU3NYECKNX METOJOB, B ONUCAHUU HCCICNOBAHUS BBIACIATH
MpOBEpSIEMOE  MpENnojokeHue  (TUIMOTE3y), pasiuyarb u
WHTEPNPETUPOBATh TOJYUYEHHBIH pE3yJIbTaT, HAXOAUTh OLIMOKU B

X0 € OIIbITa, A€JaTb BBIBOJLI 110 €TI0 PE3yJibTaTaM

1.9

IPOBOANUTH ONBITHI IO HAOJNIOJEHUIO (QU3UYECKUX SIBICHUM WiIn
¢usnyeckux  cBoMcTB  Teln:  (OpMyIMpOBaTh  IPOBEpsieMble
NpPEANOJIOKEHUs,  COOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO

O60py,Z[OBaHI/I$I, 3aIIMCbIBATh X0/ OIIbITA U Q)OpMy.]'II/IPOBaTI) BBIBOAbI

1.10

BBITIOJIHATh IPSAMBIC M3MEPEHUS C HUCIOJB30BAHUEM aHAJIOTOBBIX W
nu(ppoBBIX TPUOOPOB, 3aNUCHIBATh MOKa3aHHUsS MPUOOPOB C ydETOM

3aJIaHHOW a0COJIFOTHOM TOTPEITHOCTH U3MEPEHUI

NPOBOJUTH  HCCIEAOBAHWE 3aBUCHUMOCTH  OAHOW  (pU3MUECKON
BEJIMYMHBI OT JPYrOM C HCIIOJIb30BAHUEM IMIPSAMBIX HM3MEPEHUH,
y4acTBOBaTh B IIJIAHMPOBAHUHM y4E€OHOTO WCCIIEAOBAHHS, COOMpATH
YCTaHOBKY U BBINOJHATh U3MEPEHUS, CIENys NMPEAI0KEHHOMY IJIaHy,
¢buKcUpoBaTh pPE3yJbTATHl MOJYYEHHOH 3aBHCHUMOCTH (PU3HUECKUX
BEJIMYUH B BHJIE MPEIJIOKEHHBIX TaOIUI] ¥ TpadUKOB, J€1aTh BHIBOABI

1o pe3yJjibTaTaM UCCICAOBAHUA

1.12

MPOBOAUTH KOCBEHHbIE H3MEpeHHs (PU3MUECKUX BETUYMH, CIEeays
MPEII0KEHHON MHCTPYKIIMH: MIPHU BHITOJHEHUH U3MEPEHHU coOupaTh
SKCIIEPUMEHTAIBbHYI0 YCTAHOBKY M BBIUMCIATH 3HAUYEHHWE HCKOMOM

BCIIMYHHBI

1.13

coOroaTh TpaBWa TEXHUKHA O€30IaCHOCTH TIpH  paboTe ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

VKa3blBaTh NPHHIMIBI JACHCTBHS TNPHOOPOB U TEXHUUYECKHUX
YCTPOMCTB, XapaKTEpU30BaTh MPUHLUIIBI JEUCTBUS HU3YyYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOWCTB C TOMOIIBIO HMX ONHCAHUA,
UCTONB3ysl 3HAaHMS O CBOWCTBAX  (U3MYECKUX SBICHUH U

HCO6XO)II/IMI)IC (I)I/ISI/I‘IGCKI/IC 3dKOHBI 1 3dKOHOMCPHOCTH




1.15

IPUBOAUTH IMPUMEPHl (HAXOAUTh HHPOPMALMIO O IpUMEpax)
MIPAKTUYECKOT0 MCIO0JIb30BAHUS (U3NYECKUX 3HAHUMN B OBCEIHEBHOU
KU3HM 111 o0OecriedeHus O€30MAaCHOCTH TpU  OOpalieHuu ¢
NpuOOpaMu U TEXHUYECKUMHU yCTPOHMCTBAMH, COXPAHEHHS 37I0POBbS U

COOJTIOIEHHU ST HOPM DKOJIOTUYECKOTO MTOBEICHUS B OKPYIKAIOIIEH cperie

1.16

OCYIIECTBJIATh OTOOp MCTOYHMKOB MH(popmanuu B cetu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M NMYTEM CpPAaBHEHMSI PA3JIMYHBIX HCTOYHHKOB
BBIJICIIATE MH(OPMAIMIO, KOTOpasi SBJSETCS NPOTHBOPEUMBONW MM

MOJKET OBITEH H CA0CTOBCPH ol

1.17

UCIOJIb30BaTh npu BBITIOJIHECHU U y4eOHBIX 3alaHui
HAay4YHOINIOMYJSIPHYIO  JUTEpaTypy  (u3nueckoro  colepskaHus,
CIpaBOYHBbIE MaTepualibl, pecypcel ceTtd VHTepHer, BlaaeTh
npuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAITUU

13 OJIHOM 3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HHpopManuu (HU3HIECKOTO
CoiepXaHus, B TOM YHUCJEe MyOIUYHO JeNaTh KpaTKue COOOIIEeHHUS O
pe3ynbTaTax NPOEKTOB WM YYEOHBIX HCCIEAOBAaHUN, IMPH ITOM
FPAaMOTHO MCHOJb30BaTh H3YUYEHHBINM MOHATHIHBIN ammapaTt Kypca

(I)I/ISI/IKI/I, COIIPOBOKIATDb BBICTYIIJICHHUEC HpeBeHTaHI/Ieﬁ

1.19

MIPU BBIMOJIHEHUH y4eOHBIX IPOEKTOB M MCCIEIO0BaHUI pacrpenensiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJIEHHBIMH 3a/la4aMH,
CIIEIUTH 3a BBIIOJHEHUEM ILIAHA JEHCTBHUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBII BKJaJ B JEATEIbHOCTh TIpYIIIbl, BBICTPAUBAThH
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUHUTBIBASI MHEHHE

OKPY’KaIOIUX

8 KUIIACC

Kon
NMpPoBepPsieMOro
pesyjabTarta

IIpoBepsieMble npeAMeTHBIE Pe3YJIbTAThI 0CBOEHNSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 06pa3oBaHusi

1.1

HCIIO0JIB30BAaTh ITOHATHUA

1.2

pa3iin4aThb SABJICHUA 110 ONHUCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3NYECKUX SIBICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (pu3nueckue sSBICHHUS B MPUPOJE,
IIpU 3TOM NEPEBOAMTH NPAKTUUECKYIO 3a7ady B y4eOHYIO, BBLACHATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONUCHIBATh M3y4YCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHHUSA,
UCTONB3ysl (U3NYECKHE BEIUYHMHBI, NPU OMNHCAHUM TPaBUIBHO
TPaKTOBaTb  (U3UYECKHH  CMBICT  MCIOJBb3YEMBIX  BEJIMYHH,
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAHHYI (PU3MUECKYI0 BEIWYMHY C JIpYTUMHU
BEJIMYMHAMH, CTPOUTh TIpauUKM  H3YYEHHBIX  3aBUCHUMOCTEHN

(u3HYECKNX BEJINYUH

1.5

XapaKTepru30BaTh CBOMCTBA TeN, (DU3MUECKHE SBJICHUS M TPOIECCHI,
WCIONb3Yysl W3YyYEHHBIE 3aKOHbI, MHpPU OTOM [JaBaThb CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa W 3alUCBIBATh €0  MaTEeMaTHYECKOe

BBIpAXKCHUE

1.6

OO0BSICHATH (PU3MUECKHE MPOIIECCH U CBOWMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluli MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh TPUYUHHO-CJIEACTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHE U3 1
— 2 JIOTMYECKHUX IIIaroB ¢ MOMOIIBI0 1 — 2 M3y4YEeHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBJ’IGHI/Iﬁ, (bl/IBI/ILIeCKI/IX 3daKOHa UJIK 3aKOHOMECPHOCTH

1.7

pemath pacy€THbIe 3a1ayd B 2 — 3 AEHCTBHUA, UCHOJb3Ys 3aKOHBI U
(dbopMyIIBl, CBSI3BIBAIONIME (PU3HMUYECKUE BEJIMUMHBI: HA OCHOBE aHaJM3a
YCJIOBHS 3aJ]a4y 3allMCBIBaTh KPAaTKOE YCIOBUE, BBIABIIITE HENOCTATOK
JaHHBIX [JJIs1 pelleHus 3aJauyd, BBIOMPATh 3aKOHBI W  (POPMYJIBL,
HeoOXoAuMble g €€ pelieHus, IPOBOAUTh pacuéThl U CPaBHUBATH
MOJIYyYCHHOE 3HA4YeHHe (PU3NYECKOW BEIMYUHBI C HU3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PELIMTHh IMPU MOMOIIU
(U3HYECKIX METO OB, UCIIOJIb3YsI OMMCAHUE UCCIICIOBAHUS, BBIACISIThH
MPOBEPSAEMOE IMPEANOJIOKEHNUE, OLUEHUBATH MPABUIBHOCTh MOPSIKA

MPOBEACHUS UCCICAOBAHUA, NCIaTh BBIBOJABL

1.9

MPOBOJUTH OMBITHI O HAOMIOACHUIO (DU3UYECKUX SBICHUN WU
¢u3nueckux  CBOMCTB  Ten:  (opMmynuMpoBaTh — MpOBEpsieMbIe

NPEANONOXKEHUsl, COOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO




000py10BaHMs, OIMCBIBATH X0 ONBITa U (POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJHATH IIPSAMBIE M3MEPEHHS C HCIIOJb30BAHUEM AHAJIOIOBBIX
npuOOPOB M TATYMKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH PE3YIIbTATHI

M3MEpPEHUH ¢ y4E€TOM 3aJaHHOM a0COTIOTHOM MOTPENIHOCTH

1.11

MPOBOAUTh  HCCIENOBAHWE 3aBUCHMOCTH  OJHOM  (u3MUecKon
BEJIMYMHBI OT JpPYrOod C MCIOJb30BAHUEM MPSAMBIX H3MEPEHUI:
MJJAaHUPOBATh HCCIIENOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHSTH
U3MEpPEHUs, Cleays TNPeAIOKEHHOMY TIUIaHy, (QHUKCHpPOBATh
pe3ynbTaThl MOJYYECHHOW 3aBUCHUMOCTH B BHJIC TaOJUIl U TPadUKOB,

ACIAaTh BBIBOJBI IO PE3YyJibTaTaM UCCICAOBAHUSA

1.12

MMpOBOJAUTH KOCBCHHBIC HN3MCPCHUA (bPISI/I‘IeCKI/IX BCJIMYHNH:
IIaHUPOBATh U3MCPCHHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
ciaenysd HPGHHOX(GHHOfI HHCTPYKIUHU, W BBIYHUCIATH 3HAYCHUC

BCIIMYHHBI

1.13

coOyrolaTh NIpaBUJia TEXHUKM 0O€30MacHOCTH Ipu pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

XapaKTepU30BaTh MPHHIMIBI JIEUCTBUS HW3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHMCTB C OMOPOM Ha HMX ONUCAHUS, HCHONb3YS
3HaHUSI O CBOMCTBax (U3MYECKUX SBICHUA © HEOOXOIUMBIS

¢u3nyeckre 3aKOHOMEPHOCTH

1.15

pacimo3dHaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
l'IpI/I60pI)I Mo CXeMaM U CXEMATHUYHBIM PHCYHKaM, COCTABJISAATbH CXCMBbI
QJICKTPUUICCKHX menen c¢ MMOCJICAOBATCIIbHBIM W HApaJUICIIbHBIM
COCOMHCHHUEM 3JICMCHTOB, pasiamn4das YCJIOBHBIC 0003HaAYEHHUST

9JICMCHTOB 3JICKTPUUICCKUX HCHCﬁ

1.16

NPUBOJIUTh HpUMEpbl (HAXOOUTh HWHMOPMAIMIO O MNPHUMEpPaXx)
IIPaKTUYECKOr0 MCHOJIb30BaHUs (PU3NUYECKUX 3HAHUI B MIOBCETHEBHOM
KU3HH s oOecriedueHus O€30MAaCHOCTH TpU  OOpalieHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 370POBbS U

COOJIIOICHNUSI HOPM DKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIIEH cperie

1.17

OCYIIECTBIATh MOUCK MH(POPMALIUU (PU3UUIECKOTO COJEP>KAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEKOIIMXCS 3HAHUHM M INyTEM CpaBHEHUS
JOMOJHUTENIBHBIX HCTOYHHMKOB BBIJCNATh HH(pOpPMAIHMIO, KOTOpas

ABJIIETCS IPOTUBOPEUNBOI MJIM MOKET OBITh HETOCTOBEPHOM

1.18

UCIOJb30BaTh IpPHU  BBINOJIHEHUH y4E€OHBIX 3aJaHUl Hay4dHO-




MOMYJISIPHYIO JIUTEpPAaTypy (PHU3MUECKOro coaep)KaHusl, CIpaBOYHBIE
MaTtepuasbl, pecypcbl cetu VHTepHer; Biagers IpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOpPMALUU U3 OTHON

3HAKOBOW CHCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHMS,
0000mas mH}OpMAIUI0 U3 HECKOJBKUX HCTOYHUKOB (HU3HUUECKOTO
ColiepXaHUsl, B TOM YHCIE IyOJMYHO TIPEACTABIATh PE3YIbTATHI
MPOEKTHOM WJIM HCCIENOBATEIbCKOW JIESITEIBHOCTH, IPH HTOM
IrPaMOTHO MCIIOJI30BaTh W3Y4YEHHBIM MOHATHMHBIA ammapar Kypca

(1)I/I?>I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHHUC HpCSGHTaHHCﬁ

IIPU BBINOJHEHUHM Y4€OHBIX NMPOEKTOB U HCCIENOBaHUM (pu3nueckux
IIPOLIECCOB pacHpeneNiaTh 00SI3aHHOCTU B IpYMIE B COOTBETCTBUU C

IIOCTaBJICHHBIMHU 3aJadyaMHM, CJICAWTb 3a BBIIIOJHCHHCM IlJIaHa

1.20 NeWCTBU M KOPPEKTHpPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJad B JEATEIbHOCTh TPYNIbl, BBICTPAUBAThH
KOMMYHUKATHBHOE  B3aHMMOJCWHCTBUE,  NPOSBISST  TOTOBHOCTH
paspemniaTh KOHMIUKTHI
9 KUIIACC
Kon .
IIpoBepsieMble mpeAMeTHbIE Pe3y1bTAThl 0CBOEHHSI OCHOBHOM
NpoBEPSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl
pe3yJjibTara
1.1 UCIOJIb30BaTh U3y4YEHHBIE TOHATUS
1o pas3nuyaTh SIBJICHHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
' OCHOBE OMNBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBICHUE
pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UYECKUX SIBIICHUU B
13 OKpYXalollleM MHUpe, B TOM 4ucie (U3ndecKkue sSBICHUS B MPHUPOJIE,
' IpU 3TOM MEPEBOANTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH
CYILECTBCHHBIC CBOMCTBA (MTPU3HAKK ) (PU3NYECKUX SBJICHUI
ONKCHIBATh W3Y4YEHHBIC CBOMCTBA Tel W (U3HYECKHE SIBJICHHS,
UCTIONB3YS (U3MYECKHE BEIUYHWHBI, IMPU OMHCAHUH TPABUIBHO
1.4 TPaKTOBaThb  (U3UYECKHA  CMBICT  HCIOJB3YEMBIX  BEIWYHH,

0003HAYCHUS U eTUHHIIBI (PU3UUECKUX BEJIMYHMH, HAXOAUTh (HOPMYIIBI,

CBA3BIBAIOIIMC JaHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYNHY C APpyrumMu




BEIMYMHAMHU, CTPOUTh TIpaduKM  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEJIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHHUS M IPOIECCHI,
WCIIONb3Yysl M3YYEHHbIE 3aKOHBbI, MPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa W 3alUCHIBAaTh €0  MaTEeMaTHYECKOe

BBIPAJKEHUE

1.6

OOBSICHATH (U3NYECKHe MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCT€ CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh TPUUMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrM4ecKUX MAaroB C MOMOWIBIO 2 — 3 HM3Y4EHHBIX CBOWCTBA

¢u3nyecKux ABJIEHUHN, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1avyd (ONMHUPAIONIMEcs HAa CUCTeMy Hu3 2 — 3
YpaBHEHUH), WCIOJNB3YsS 3aKOHBI M  (OPMYIIbI, CBS3BIBAIOIINC
¢u3nyecKkue BENMYHMHBI: HA OCHOBE aHajW3a YCIOBUS 3aJadM
3alMChIBATh KPATKOE YCJIOBHE, BBUIBISATH HEIOCTAOIINE WM
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUISl PEIICHUs, MPOBOAUTh PACYEThl U OIICHUBATh PEATMCTUYHOCTH

MONTyYEeHHOT0 3HAUCHUST (PU3NYECKON BETMIUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh IpPU IOMOIIU
(bU3NYECKUX METOJIOB, MCIIONb3YS OMHMCAHUE HCCIIEIOBAHMS, BBIICST
MpOBEPSIEMOE TMPEANOJIOKEHHUE, OIEHUBATh IPABHIBHOCTh TMOpsAJIKa
MPOBEACHUST HCCJICNOBAHMS, JIeJaTh BBIBOJBI, HWHTEPIPETUPOBATH

PE3YIbTAThI Ha6J'IIO,Z[eHPII>i U OIIBITOB

1.9

MNpOBOAWUTL OIIBITBI I1O Ha6J'IIO,Z[eHI/IIO (bHSPI‘IeCKI/IX SIBJICHUN WU
q)HSI/I‘IeCKI/IX CBOMCTB TeJI. CAMOCTOSITEILHO CO6I/IpaTI> YCTaHOBKY U3
HU30BITOYHOIO Ha60pa O60py,I[OBaHI/I}I, OIIMCBIBATH XOJ OIIbITa U €TI0

pe3yJibTaThl, (GOPMYIUPOBATH BHIBOJIbI

1.10

OPOBOJUTh TMpPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPEHUid,
onpezeNss CpeaHee 3HaueHHE H3MepseMOoi BelMuuHBI ((OKycHOE
paccTostHue CcoOMparomiel JMH3bI), 00OCHOBBIBATH BHIOOp crocoda

u3MepeHus (M3MEpPUTEILHOTrO MprUoopa)

1.11

IPOBOJUTh HCCIEIOBAHNUE 3aBUCHMOCTEH (HU3MUECKUX BEIUYUH C
HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMI: IIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITENTbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl

HOﬂyquHOﬁ 3aBUCUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJIIMYHNH B BHIC Ta6J'II/IHI/I




Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICIOBAHUA

1.12

OPOBOJUTE  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJIMYMH:
IUIAHUPOBATh U3MEPEHHUS, COOMPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh WM3MEPEHUs, Cledys MNPENJOKEHHONM WHCTPYKLHH,
BBIYMCIISITh 3HAYCHHE BEIMYMHBI W AHAIM3UPOBATH I1OJIy4YEHHBIE

pe3yJIbTaThl C YYETOM 3aIaHHOM MOTPEITHOCTH U3MEPEHU

1.13

CO6J'IIO)IaTI) nmpaBujia TCXHHUKH 0e3omacHOCTH npu pa60Te C

1ab0paTopHbIM 000PYJOBAHUEM

1.14

pa3uyaTh OCHOBHBIC MPH3HAKH W3YYEHHBIX (PU3MUYECKHX MOIEIEH:
MaTepHalbHas TOYKa, aOCOMOTHO TBEPAOE TENIO0, TOUEUHBIH MCTOUHUK
CBeTa, JIy4, TOHKas JMH3a, IJaHEeTapHas MOJENb aToMa, HYKJIOHHAas

MO/JICJIb aTOMHOT' O sAapa

1.15

XapaKTepu30BaTh MPHUHIMIBI JEWCTBUS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOHMCTB C ONOPOM HA MX ONHUCAHUS, HCIIOJIb3YS
3HaHUSI O CBOMCTBAax (DM3MYECKUX SBICHUA H HEOOXOIUMEBIE

¢u3nyecKre 3aKOHOM EPHOCTU

1.16

UCIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HM3y4CHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIBHBIX npudbopoB u
TEXHOJIOIMYECKHUX IPOIECCOB MpPU PEUICHUH Y4eOHO-NPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJISl TOCTPOCHUS N300paKeHH B IIIOCKOM

3epKajie U coOuparoiel JIMH3e

1.17

MPUBOAUTHL TMPUMEPhl  (HAXOAUTh HWHOOPMAIIMIO O TpUMEpPax)
MPAKTUYECKOT0 MCIOJIb30BaHUS (PU3NUYECKUX 3HAHUI B MOBCEIHEBHON
KU3HM 111 oOecriedeHust O€30MacCHOCTH TIpU  OOpalleHuu ¢
npudoOpamMu U TEXHUYECKUMH YCTPONHCTBAMH, COXPaHEHUS 3JOPOBbS U

COOJIIOJIEHNUSI HOPM 3KOJIOTHYECKOT0 [TOBEICHUS B OKpY Kalollel cpene

1.18

OCYIIECTBIIATH MOUCK HH(MOpMAIUK PU3NUECKOTO CONCPKAHUS B CETH
WNutepner, camocroaTenbHO (QOpMymupyst TOWMCKOBBIA  3ampoc,
HAaXOJWTh IYTU  ONPEAEIEHUS  JOCTOBEPHOCTH  IOJY4YEHHOH
nH(pOpMAIIMU HAa OCHOBE HMMEIOIIMXCS 3HAHUU U JOMOJHHUTEIHHBIX

HCTOYHUKOB

1.19

UCTOJBb30BaTh MpPHU  BBINOJHEHUU Y4E€OHBIX 3aJaHUil  Hay4dHO-
HOMYJISIPHYIO JIUTEpaTypy (HU3UYECKOro COAEp)KaHHs, CIpPaBOYHBIC
Marepuaisl, pecypcbl ceru VHTepHer; Buagers IpuémMamu

KOHCIEKTUPOBAHMS TEKCTa, MpeoOdpa3oBaHust HHPOPMALUU U3 OJHOU




3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

co3JaBaTh COOCTBEHHBIC IHCHbMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE HH(OpPMAIMA W3 HECKOJIbKUX MCTOYHHUKOB (DU3HUECKOTO
cojiepXaHusl, MyOJMYHO MPEACTaBIATh PE3YJIbTaThl MPOSKTHON WIN
UCCIICZIOBATENILCKOM ~ JIEATEIBHOCTH, MPH  ITOM  TI'PaMOTHO
WCIIOJb30BaTh U3YYEHHBIN MOHATUIHBIN anmnapaT u3y4aemMoro pasena
(GU3MKH W COMPOBOXIATh BBICTYIUICHHE IPE3CHTAIUEH ¢ y4ETOM

0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB

1.21

MIpU BBHIMOJHEHUH Y4eOHBIX MPOEKTOB W HCCIENOBaHUI (PU3HMUecKuX
IIPOLIECCOB pacHpeneNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMUA  3aJladaMM, CICIUTh 3a BBIIOJIHCHUEM ILUIAHA
JNEUCTBUH W KOPPEKTUPOBATh  €ro,  aJEeKBAaTHO  OLICHUBATh
COOCTBEHHBII BKJIaJA B JACATEIbHOCTb TIpYIIbl, BbICTpaUBaTh
KOMMYHHUKaTUBHO€  B3aUMOJACWUCTBHE,  IPOSABIAS  TI'OTOBHOCTH

paspemaTh KOH(IUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTBI COEPKAHHSA
pasnena 3JIeMeHTa
®U3UKA U EE POJIb B TIO3HAHUU OKPYKAIOIIIEIO MUPA
dusuka — Hayka O Tpupoe. SIBIeHUS TPHPOJBI.
1.1 ®duznueckue SBICHMS: MEXaHUYECKUE, TEIJIOBbIE,
AJIEKTPUY €CKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusnueckue BenMUUHBL. M3MmepeHue  (U3NYECKUX
1.2 BenmuuuH.  Ousuueckue npubopsl.  [lorpemmHocTs
u3MepeHuid. MexnyHapoiHas cucTeMa eIMHHUIL
EcrecTBeHHOHAy4YHBII METOJ| MO3HAHUS: HAOJIOJICHHE,
! 13 MIOCTAHOBKA HAy4YHOI'0 BOIIPOCA, BBIIBM)XEHHE THMIIOTE3,
' SKCIEPUMEHT IO MPOBEpPKE THUIOTe3, OOBICHEHHE
Ha0JII0/1aeMOr o SIBJICHUS
1.4 Onucanvie GpU3HUECKUX SIBJCHUN C ITOMOIIBIO MOENEH
[TpakTHaeckne paboTHI:
H3mepenne pacCTOSHUM.
15 N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tea.
' Ornpenenenre pa3MepoB MajbIX Tell.
N3mepenne TemnepaTypsl IpyU MOMOIIM KUAKOCTHOTO
TEPMOMETPA U AaTUUKA TEMIIEPATYPhI
INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMU BEIIECTBA
CrpoeHue BewiecTBa: aTroMbl M MOJEKYJbl, HUX
2.1 pa3Mepbl. ONBITB, JOKa3bIBAIOIINE IHUCKPETHOE CTPOEHUE
BEILECTBA
2 JBuxenue dactun BemectBa. CBSI3b  CKOPOCTH
2.2 JIBW)KEHUS  4YacTHI] C  TeMmIepaTypod. bBbpoyHoBckoe
nBuxkenue, uddysus
53 BsaumogeiicTBre yacTull BelecTBa: NpUTHKEHNUE U

OTTAaJIKNBaHUC




ArperaTHHe COCTOsIHMA BCIICCTBA: CTPOCHHUC Ia3oB,

KUakocTell u TBEPABIX  (KPUCTAIUIMYECKUX)  Tell

2.4 B3anMocCBsA3p MeEXAy CBOMCTBAaMHM BELIECTB B pa3HBIX
arperaTHeIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI

[TpakTHyeckue paboTHI:
OneHka JuameTpa aroMa METOJAOM psloB  (C
UCIOJIb30BaHUEM (GoTOrpaduii).
2.6 OnpiTel MO HAaOMIONEHUIO TEIMJIOBOIO pacUIMpPEHUs

ra3os.
OneiTel 10 OOHApyKeHHIO  JEHCTBUS  CUI

MOJICKYJEIPHOI'O ITPUTSXKCHUSA

JIBIDKEHUE U B3BAUMOJENCTBUE TEJI

31 MexaHnnueckoe JIBUKCHUE. PaBHOMepHOE u
. HEPaBHOMEPHOE JIBUKEHUE
32 Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM
' JIBUKEHUU. Pacuér myTu ¥ BpeMeHU JBM)KEHUS
SlBnenne mHepnuu. 3aKkoH uHepuuu. B3aumoneiictBue
33 Tel KaK MPUYMHA U3MEHEHHSI CKOPOCTH JBUKCHHS TEIl.
Macca kak Mepa HHEpTHOCTH TeJla
34 [TnotHocTs  BemecTBa.  CBsA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEleCTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJEHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TUHAMOMETpA
37 SIBnenue TAroreHus u cuia TsoKecTH. Cuna TAXKECTH
' Ha apyrux miuanerax. Bec rena. HeBecomocTh
18 Cuna tpeHusi. TpeHue CKOJBXKEHUSI U TPEHUE IOKOA.
' Tpenue B npupojie U TEXHUKE
3.0 CroxxeHue CHuJj, HAImpaBJICHHBIX MO OJHOW MPSIMOM.
' PaBHozeicTBYIOIIAs CHIT
310 [TpakTyeckue paboTHI:

OnpeﬂeneHI/Ie CKOPOCTH  pPaBHOMCPHOI'O  JIBHIKCHUS




(wapuka B OKMJIKOCTH, MOJEIM  3JIEKTPUUECKOIO
aBToMoOmJIi W Tak janee). OmnpexneneHue cpeaHel
CKOPOCTH CKOJIb)KEHMsI Opycka MM IIapuKka 10
HAKJIOHHOW  mjockoctd. OmpeneneHne MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHPYIOIIN e
3aBHCUMOCTh pacTshKeHus (nedopManuu) mpyXKUHBI OT
OpUIOKEHHOW  cuibl.  ONBITBI, JIEMOHCTPUPYIOIIUE
3aBHCHMOCTb CUJIbI TPEHMSI CKOJILKEHHS OT Beca Teja U

XapakTepa COMpPHKACAIOIIUXCS TOBEPXHOCTEH

dusznyueckue sSBJICHUS B Impupoac: nNpuMepbl IBUKCHUSA C

3.11 pa3IMYHBIMM CKOPOCTSIMHM B KMBOM M HEXHMBOM IPUPOZE,
JIEIICTBUE CUJIbI TPEHMSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckre ycTpocTBa: AMHAMOMETP, NOIUITHUKI
JIABJIEHME TBEPJIbIX TEJI, )KMIKOCTE U TA30B
41 JaBnenue T1BEpAoro Tesna. CrocoObl YMEHBIIEHUS U
. YBEJIUYCHUS IaBJICHUS
12 JlaBienue raza. 3aBUCHMOCTh JIaBJICHHUS Ta3a OT 00bEMa,
' TEMIIEPaTypbl
43 [lepenaua naBieHus TBEPABIMHU TEJaMU, KUAKOCTIMU U
' razamu. 3akoH [lackais. [ITHeBMaTHUeCKHE MaLTUHBI
3aBUCHMOCTh  JaBJICHUS JKUJIKOCTH OT TJIyOUHBI.
4.4 I'unpocratnyeckuit napamokc. CooOmaronmecs CoCybl.
['unpaBnveckue MexaHU3Mbl
Atmocdepa 3emnu u atMmocdepHoe naBiaeHue. [Ipuannsl
45 CYILIECTBOBAHUS BO3AYIIHOW 000s104ku 3emin. OnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOr0 JaBICHUS OT
BBICOTBI HaJl YPOBHEM MOPs
L6 Uzmepenune atmocdepHoro namieHus. IlpubGopbr st
' M3MEPEHUS aTMOC(EPHOrO 1aBIECHUS
JleficTBHEe XKMIKOCTM M ra3a Ha MOrpPyXEHHOE B HHUX
4.7 Teno. BrlTankuBaromiasi (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3nyxomnnaBanue
4.9 [TpakTiueckue paboTHI:




HccenenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT
o0béMa MOrpyKEHHOW B IKHMJIKOCTh 4YacTH Tena.
OrnpenesieHne BBITAIKUBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha
Telo, Torpyx€éHoe B  kujakoctb.  IIpoBepka
HE3aBUCHUMOCTH BBITAJIKHABAIOIIEH CHJIIbI, JEHCTBYIOILIEH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTh  BBITAJIKUBAIOIICH
CHJIBI, ACHCTBYIONIEH HAa TEIO B XKHUAKOCTH, OT 00BEMa
NOTpYKEHHON B KUAKOCTh YAaCTU TeJa U OT INIOTHOCTH
JKUJKOCTH. KoncrpyupoBanue  apeomerpa  wim

KOHCTpYUpOBaHUE  JIOAKM U  omlpeneieHue  eé

rpy30H0AbEMHOCTH

dusnueckue  ABIEHUS B IPUPOJAE:  BIMSIHHE
4.10 aTMOC(EPHOT0 JaBJICHUS HA )KMUBOW OpraHU3M, IIJIaBaHHE

pBIO

TexHuueckue yCTpOMCTBAa: COOOLIAIOIIMECS COCY/BI,
111 YCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKHI Mmpecc,

MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HAacoC,

apeoMerp

PABOTA, MOIIIHOCTb, DHEPI'S1

5.1 Mexanndeckast pabora
5.2 MexaHnueckasi MOIIHOCTb
53 [IpocTele MexaHM3MBIL: pbluar, OJOK, HaKJIOHHAs
. m0ckocThb. [IpaBuiio paBHOBECHS pblyara
54 [TpumeHeHue MpaBuia paBHOBECHUS pbluara K 0JIOKY
«3o0m0T0€  mpaBWiIO»  MexaHuUKU.  Koadounuent
5.5 MI0JIE3HOTO NEeNUCTBUA MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenunanbHas SHEPruy Tea, MOAHATOrO Haa 3eMIIEH
5.7 Kunernueckas sHeprus
sg [lonnas mexaHuveckas >HEprus. 3aKOH H3MEHEHUs U
' COXpaHEHHSI MEXaHUYECKON YHEPruun
59 [TpakTueckue pabOTHI:

Onpenenenne  paboTbl  CUJBI  TPEHUS  IpHU




PaBHOMEPHOM JBHXCHUN TCla 110 FOpHSOHTaHBHOfI
nosepxHoct. MccnenoBanue yclnoBUi paBHOBECHUS pblUara.
N3mepenne KIIJI naknonHo#M niockoctu. M3ydeHnue 3akoHa

COXpaHEHUs] MEXaHUYEeCKOW dHEPrun

duznueckne SBIICHUS B nmpupoaec: pblyaru B TEJIC

5.10
yeloBeKa
TexHuueckre yCTpOMCTBA: pblYar, TMOABUKHBIA U
5.11 HEMOABMKHBIN OJIOKH, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3JieMeHTBI COEPKAHHSA
pasnena 3J1eMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHbIE  TOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUECKOI
61 TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3mepbl
. MoneKyn.  OneITbl, NOATBEPXKIAIOIINE  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIAPHOKMHETUYECKON Teopun
Mopenun  TBEpHOro, IKHAKOrO W Ta3000pa3HOro
6.2 cocTtosiHMM BemecTBa. Kpucrammueckue u amopdHbie
Tena
OObscHEHNE CBOWCTB ra3oB, KUJIKOCTEH M TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHHH MOJIEKYJISIPHOKHMHETHYECKOM
TEOpUU
6.4 CmauyuBaHUE U KaUJUIAPHbBIC SIBJICHUS
6.5 TemioBoe paciiupeHue u cxatue
66 Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO
. TETJIOBOT'O JIBUKEHUS YaCTHIL
6.7 Buytpennss sneprus. Crioco0bl U3MEHEHNs BHYTPEHHEN
. SHEPruu: TeIIonepeiaya u CoBepIIeHne paboThl
68 Buael Tennonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIIHS,
' U3ITy4eHHE




KomuuectBo TCIIJIOTHI. VYaenbHas TEILIOEMKOCTD

6.9
BELECTBA
TennooOMeH M TEIJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TErIoBOro Oananca
611 [1naBneHue u oTBEpAEBaHNE KPUCTAIIIMUECKUX BEILIECTB.
. VY nenbHas TemioTa MIaBICHUS
[Tapoobpa3oBanne W  KoHAeHcauusd. Vcmapenwue.
6.1 Kunenne. VYaenpHas  Temora  mapooOpa3oBaHMA.
' 3aBUCHMOCTh TEMIIEpaTypbl KMIIEHHUSI OT aTMOc(epHOro
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOILIMBA. Y JeNbHAs TEIUIOTa CropaHus
[Mpuamuner  pabGoter  TermoBbix — nBurareneit  KITJ]
6.15 TENJIOBOTO JBUTATENs. TEeIJIOBbIC IBUTATEIN W 3alUTa
OKPYXaroIle cpesibl
3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX
6.16
mpoueccax
[TpakTueckue pabOTHI:
OnelTel 1O OOHApy)XEHUIO  ACHCTBUS  CHI
MOJIEKYJISIPHOTO MPHUTSKECHUS.
OnpITEl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IMOBapEHHOM
COJIM MJIM caxapa.
OnelTel MO HAOMIOACHHUIO TEMJIOBOTO pacIlUpeHUs
ra3oB, KHUJIKOCTEN U TBEPABIX TEIL.
617 Omnpeznenenue naBieHus BO3Ayxa B OajIOHE IIIPUIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBHCUMOCTbH JABJICHUS
BO3JlyXa OT ero 00bEéMa U HarpeBaHUs WIH OXJIAXKCHUS.

[TpoBepka rumore3bl TUHEWHON 3aBUCUMOCTH JJIMHBI
CToJOMKa JKMIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIlepaTyphl.

Halnronenne n3mMeHeHus: BHYTPEHHEH SHEPTrUM Teja B
pe3ylibTaTe Terionepenadyi u padoThl BHEIIHUX CHJL.

Hccnenosanue ABJICHUSA TEII000MeHa pu




CMEIIMBAHUU XOJIOJHON U TOPSUEH BOMBI.

OrnpeneneHne KOJUYECTBA TEIUIOTHI, IOJIYy4YEHHOTO
BOJOW TIpU TEMJIOOOMEHE C HarpeThiM METaUTHYECKUM
IUAITUHIPOM.

Ornpenenenue yaeabHON TEMI0EMKOCTH BEIleCTBa.

UccnenoBanue mpoiiecca UcrapeHus.

Onpenenenre OTHOCUTENIBHON BIQXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHON TEMIOTHI IUIABJICHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJE: MOBEPXHOCTHOE
HaTSDKEHUE U KalWUIApHbIE SIBJIEHUS B MPUPOJE,
6.18 KpHUCTaJUIbl B pupoae, usnyuenue CosHua, 3amep3aHue
BOA0OEMOB, MOpPCKHE Opu3bl; 00pa3OBaHHE POCHI, TYMaHa,

HHC, CHCra.

TexHuueckne  yCTpPOMCTBA:  KaWJULAPBI, IPUMEpHI
HCIO0JIb30BaHUS KPUCTAJJIOB, >XKUAKOCTHBIM TEpMOMETD,
6.19 JaTYUK TEMIIEPATYpbl, TEPMOC, CHUCTEMA OTOIUIEHUS
JIOMOB, TUTPOMETpBI, TCHUXpPOMETp, MapoBas TypOuHa,

JABUTATECIIb BHYTPEHHETO CTOpaHus.

SJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. [[Ba poaa 3JIEKTPUUECKUX 3apsAI0B

B3aumoneiictBue 3apsskeHHBIX Ted. 3akoH  Kyiona
7.2 (3aBHCUMOCTb CHJIBI B3AaUMOZIEHCTBHS 3apSyKEHHBIX TEJl OT

BCJIIMYMHBI 3apsA10B U paCCTOAHUA MCKY TeJ'IaMI/I)

Onekrpuyeckoe none. Hanpssk€HHOCTB 3IIEKTPUYECKOro
7.3 nojs. IlpuHiun cynepno3uuuu 3I€KTPUYECKUX I10JeH

(Ha KAYECTBEHHOM YPOBHE)

Hocutenu »siexkTpuueckux 3apsjioB. JeMEHTapHbIN

7.4 ekTprueckuil 3apsaa. Ctpoenue atoma. [IpoBonHuKYN 1
JUDIIEKTPUKHU
7.5 3aKOH COXpaHEHUS AJIEKTPUUECKOr 0 3aps/ia

ONEeKTpUYECKUH  TOK.  YCIOBHUSA  CYLIECTBOBAHMS
7.6
JIEKTPUYECKOTr 0 TOKA. VICTOYHUKH ITOCTOSIHHOTO TOKa




I[el‘;ICTBPIH QJICKTPHUYCCKOI'O TOKa (TCHHOB 0o¢c,

7.7 XUMHYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KUJKOCTSX U ra3zax
. Onektpudeckas uenb. Cuna Toka. DIJIEKTPUUYECKOE
. HaNpsHKeHH e
9 ConpoTuBieHue IPOBOJHMKA. VYnenbHoe
. CONPOTHUBJICHHE BEIIeCTBA
7.10 3akoH OMma 1715 yyacTKa LIenH
[TocnenoBarenbHOe W HapauleIbHOE  COEAUHEHUE
7.11
IIPOBO/IHUKOB
PaGota u MOIIHOCTb JJIEKTPUYECKOIO TOKA. 3aKOH
7.12
Jxoyina — Jlenua
713 ONeKTpUYEeCKUue LeNu U HOTPEOUTENH AIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMmbikaHue
[TocTrossHHBIE MarHuThl. B3anMoaelcTBHE MOCTOSHHBIX
7.14
MarHuTOB
7 1s MarnutHoe mnose. MarautHoe mnoje 3eMIM U €ro
' 3HauYeHMe 11 XKU3HU Ha 3emIe
.y OmneiT Dpcreaa. MarHuTHOE 1MoJe AIEKTPUIECKOTO TOKA.
' [TprMeHeHue 271eKTPOMAarHUTOB B TEXHUKE
JleficTBue MarHMTHOIO MOJS HA IMPOBOJAHUK C TOKOM.
17 OnexTpoABUrarenb MOCTOSIHHOTO ToKa. lcronb3oBaHue
. WIEKTPOABUTATEEH B TEXHMYECKUX YCTPOMCTBAX M Ha
TpaHcHopTe
Onbitel @apaned.  SIBineHME  DJIEKTPOMArHUTHOU
7.18
uaaykuuu. [pasumno Jlenna
DIeKTpOreHepaTop. Criocobwr MOy eHUS
7.19 AIEKTPUYECKOU SHEPIuu. DNeKTpOCTaHUIMU  Ha
BO300HOBJISIEMbIX HCTOUHUKAX YHEPIUU
[TpakTueckue pabOTHI:
7.20 OmnbITHl O HAOMIOCHUIO HJIEKTPU3ALMN TeNl UHIYKINeH

" Ipu COITPUKOCHOBCHUH.




HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOrO TMOJS Ha
MIPOBOJHUKH U JTUAJIEKTPUKHU.

CbOopka W mpoBepka pabOThI AJIEKTPHUYECKON Ienu
ITOCTOSIHHOT'O TOKA.

W3MepeHne U peryJupoBaHue CUIIbI TOKA.

N3mepenne u peryanupoBaHue HapsyKEeHUS.
HccenenoBanue 3aBUCMMOCTH CHITBI TOKA, UAYLIETO Yyepes
pE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOPE.

OnbITHI, JEMOH CTPUPYIOIIHE 3aBUCUMOCTh
AJIEKTPUUYECKOr 0 COINPOTUBJIEHUS MPOBOAHMKA OT €ro
JUTMHBI, MJIOLIaIH ITONIEPEYHOr0 CEYEHUs U MaTepHraa.
[TpoBepka mpaBwiia CJIOXKEHHUS HAIpSHKEHUH U
IIOCJIEOBATEIBHOM COCIMHEHUH [JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia [uisl CUJIBI TOKA MpPU HapajielbHOM
coenuHeHUW  pe3uctopoB.  OmpeneneHue  pabOThI
AIEKTPUYECKOr0 TOKAa, HAYIIEro 4epe3 pe3ucrop.
OmnpenesnieHne  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3uctope. McenenoBanre 3aBUCMMOCTH
CHJIBI TOKa, UAYLIEr0 4Yepe3 JIAMIIOUKY, OT HaINpsHKEHUS
Ha Hell. Onpenenenue KII/[ HarpeBartens. MccnenoBanue
MarHUTHOTO B3aWMOJAEWUCTBUSI TOCTOSIHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOr O MOJIsl TOCTOSIHHBIX MarHUTOB IIpU
uX o0benquHeHMM W  pasfeneHun. MccnenoBanue
JIEHCTBUSA 3JIEKTPUYECKOI'0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHUJIBI
B3aMMOJEHCTBUS KATYLUIKH C TOKOM U MarHuTa OT CHJIBI
TOKa M HalpaBiIeHUs TOKa B Karymke. M3ydeHue

,HCI‘;ICTBI/ISI MAarouMTHOro IoJji1 Ha MHOPOBOJHHK C TOKOM.

KoHncrpynpoBanue u U3y4yeHue paboTHI
JJIEKTPOABUTATEIIA. N3mepenune KITJ
IEKTPOJBUTATEIBHON YCTaHOBKHU. OnbITHI o

HUCCIICAOBAaHUIO SABJICHUSA 3JI€KTpOM8.FHHTHOﬁ HWHAYKIHU:




HUCCIICAOBAHME M3MEHEHUM 3HAUeHUS U HaIlpaBJICHUA

HHAYKOWUOHHOI'O TOKa

7.21

dusnueckue SABICHHUS B MPHPOJAE: DIEKTPUUECCKHE
ABIEHUsI B aTtMocdepe, DIIEKTPHUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, JApeid MOIOCOB,
POJb MarHUTHOI' O IMOJIA JIA )KU3HU Ha 3CMJ'IC, MOJIAPHOC

CHUAHHUC

7.22

TexHuyecknue yCTpOMCTBA: DJJIEKTPOCKOI, aMIIEPMETD,
BOJITMETP, PEOCTAT, CUETUMK DIEKTPUUYECKOH SHEPrHH,
AIIEKTPOOCBETHTEIbHBIE  NPHOOPHI,  HarpeBaTeNIbHBIC
AIEKTPOIIPHUOOPHI (mpumepsr), AJIEKTPUYECKHU E
NPEAOXPAHUTENH, OJIEKTPOMArHUT, AJIEKTPOABHUIaTENb

IMMOCTOAHHOI'O TOKA, IrCHEPATOP MOCTOAHHOI'O TOKa

9 KVIACC
Kog
Konx snemenrta IIpoBepsieMble 2JIEMEHTHI COIEPHKAHUS
paznena
MEXAHWYECKUE SABJIEHUA
g1 Mexanndeckoe JBHXKEHHME. MarepuanbHas —TOYKA.
‘ Cucrema otcuéra
8.2 OTHOCHUTEIILHOCTh MEXaHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NpSIMOJIMHENHOE IBUKEHIE
HepaBnomepHoe MPAMOJIMHEWHOE JIIBUKECHHE.
8.4 CpenHsis U MTHOBEHHas  CKOPOCTb  Tejla  IpH
8 HEPaBHOMEPHOM JIBUKEHUU
a5 Yckopenue. PaBHOyCKOpeHHOE IPSMOJIMHEHHOE
' JBUKEHUE
8.6 Coboanoe nagenue. OnbITel ["anuies
PaBHOMepHOE nBHKEHUE 1O OKpyKkHOCTH. Ilepron n
8.7 yacroTa oOpauienus. JIuHelHas u yrijoBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHUE
8.8 [lepBbrit 3akoH HproTOHA




8.9 Bropoii 3akon HeroTOHA
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHIMI Cyneprno3uLIMY CUJT
8.12 Cuna ynpyrocru. 3akoH ['yka
813 Cuna TpeHus: cujiaa TpPEHUS CKOJBXKEHUS, CHUIIa
. TPEHUS MOKOS, IPYyTU€ BUIBI TPEHUS
%14 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
. YckopeHue cBOOOIHOTO MMaIeHuUs
315 IBuxenne  1uaHer  Bokpyr  Comuua.  Ilepsas
' KocMHuecKas ckopocTb. HeBecoMocTs 1 neperpysku
%16 PaBHOBecre  MaTepHalbHOM  TOYKH.  AOCONIOTHO
' TBEPI0E TEIO0
e PaBHoBecue TBEpAOro Tena ¢ 3aKpPEILUIEHHOW OChIO
' BpauieHusi. MoMmeHT cuibl. LlenTp TsxecTn
8.18 Nmnynsc Tena. U3menenue nmmyiibca. UMIynbe cuiisl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 PeakTuBHOE NBUXKEHNE
8.21 Mexanudeckasi paboTa ¥ MOITHOCTh
822 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
‘ SHEPrUH U paboThI
823 [lorenumanbHas dHEprusi Tela, MOMHATOTO  HaJ
' MOBEPXHOCTBIO 3eMJIN
8.24 [ToreHunanbHas SHEPrUs CKATOU MPY>KUHbI
Kunernueckass sHeprus. Teopema O KMHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXPAaHEHUS MEXaHUYECKOU SHEpruu
[IpakTraeckue padoThI:
Ompenenenre cpeaHell CKOPOCTH CKOJIbXKEHHUs Opycka
WIM JBUXKEHUS LIapUKa [0 HAKJIOHHOM IJIOCKOCTH.
827 Omnpenenenne yCKOpeHUs Tella MPU PaBHOYCKOPEHHOM

JBUKEHUU 110 HAKJIOHHOM TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH INYTH OT BPEMEHU IIpHU
PaBHOYCKOPEHHOM JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

HpOBepKa TUTIOTE3bI: C€CJIM IIPU PABHOYCKOPCHHOM




IBUKCHUH 0€3 Ha4YaJbHOH CKOPOCTU IYTH OTHOCSTCS
KaK psJ HEYETHBIX 4YHUCENI, TO COOTBETCTBYIOIIHME
MIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUST CKOJIbIKCHHSI
OT CHUJBl HOpMajJbHOrO mdaBieHus. OrmnpenencHue
koddduIeHTa TpeHus CKompkeHus. OmnpenenecHue
kECTKOoCcTH TpyXuHbI. OmnpeneneHue padOTHI  CHIIBI
TPEHUsT TIPH PABHOMEPHOM JIBIDKCHHH Tela 0
TOPU3OHTAJIBHON MoBepxHOCTH. OmpenenceHne padoThI
CHJIBI  yOpyrocTH  TpH  THoabéMe  Tpy3a C
WCIOJB30BAHUEM  HEMOJIBIIKHOTO ¥ MOJBHIKHOTO

OJIOKOB

dusnueckne SBIICHUS B npupoac: NpUJIMBbl U OTIIMBEI,

8.28 JnBrKeHue IutaHeT COJHEYHOM CHCTEMBI, PEaKTHUBHOE
JBUKEHHE )KUBBIX OPraHU3MOB
490 TexHuueckue  yCTpOWCTBA:  CIHJIOMETDP,  JATYUKHU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHM S, PAKEThI

MEXAHMYECKUWE KOJIEBAHNM A 1 BOJIHBI

KonebatensHoe neukenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJe0aHMii: mepuo, 4acToTa, aMILTUTyAa
9 MaremaTudeckuii u IPY>KUHHBIN MasITHUKHU.
. [IpeBpatienne sHepruu Npu KoaedaTeIbHOM JBUKEHUU
93 3aryxatome konebaHus. BbHYXIeHHbIE KoeOaHUs.
' Pe3onanc
Mexanundeckue BosHbl. CBOMCTBa MEXaHUUYECKHUX BOJIH.
94 [IpononbHble M MonepeyHble BOJHBL. JlJIMHA BOJIHBI U
' CKOpPOCTh €€ pacnpoCTpaHeHHUs. MexaHu4ecKue BOIHBI
B TBEPIOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3Byk. ['poMKOCTb U BhICOTa 3ByKa. OTpakeHUe 3ByKa
9.6 Nudpas3Byk 1 yapTpa3ByK
[IpakTueckue paboTHI:
Onpenenenne 49acTOTHI M TEpUoAa  KoleOaHHIA
9.7 MaTEMATUYECKOr0 MasATHHUKA.

OnpeneneHne 4acTOoThl M Iepuoja  KosieOaHWM

MNPYKUHHOI'O Masi THUKA




HccnenoBanne 3aBHCHMOCTH —Tepuona KoieOaHWH
MOJBEIICHHOIO K HUTH Tpy3a OT [JIMHBI HUTH.
HccnenoBanne 3aBHCHMOCTH —Tepuona  KoieOaHWi
MPY>)KMHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTHU nepuona KoJe0aHui rpysa,
MOJIBEIICHHOTO K HUTH, OT Macchl Ipy3a U >KECTKOCTH

MPY>XUHBI. MI3MepeHue yckopeHus: CBOOOTHOTO MaIeHus

dusznueckne SABJICHHUSA B npupoac: BOCIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSCEHUE, CEMCMHUYECKUE BOJIHBI,
IlyHaMH, 3XO
99 TexHuyeckne yCTpPOMCTBA: 3XOJIOT, HCHOJb30BaHHE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 QJIEKTPOMAT'HUTHBIE BOJIHbBI

:‘)J'ICKTPOMaFHI/ITHOG IoJe. 9J'ICKTpOMaFHI/ITHBIe BOJIHBI.

101 CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana IeKTpOMarHuTHBIX BOJH
103 OnexTpoMaruutHas npupopaa csera. CKOpOCTb CBeETaA.
. BouiHOBBIE CBOMICTBA cBETa
10 [IpakTueckue paboTHI:
10.4 N3yuenne CBONCTB  AJNEKTPOMAarHUTHbIX BOJH C
MTOMOIIIEI0 MOOUITLHOTO TesedoHa
dusuueckre SBICHUS B MpHUPOAE: OUOIOrHYecKoe
10.5 JefcTBIE BUIUMOTO, yIbTpadroIeTOBOrO u
PEHTI€HOBCKOI' O U3JTy4EHUU
10.6 Texuuueckue yYCTpOMCTBA: HCI0JIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUJIL COTOBOM CBA3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBeta. MicrouHuku cBeta
11.2 [IpssMmonuHeitHOE pacnpOCTpaHEHUE CBETA
1 113 Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEeHUs
' CBETa
114 IIpenomsienne cBera. 3akOH MPENOMIIEHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIun3za. Xon ny4yel B IMH3E




OnTtuyeckass cuctema (oroamnmapata, MHKPOCKONA U

11.6
TeJiecKona
117 I'maz kak onrtuueckas cucrema. bIM30pyKOCTh U
' JTaJIbHO30PKOCTh
118 Pasnoxkenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnoxxeHue CrieKTpaJibHbIX IBETOB. Jucnepcus cBeta
[IpakTueckue paboTHI:
UccnenoBanue  3aBUCUMOCTH — yIJIa  OTPaXKECHUS
CBETOBOTO JIy4a OT yrjia majeHHusl.
W3ydenue xapakTepUCTHK U300pakeHUs MpPeaMeTa B
IIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTU  yIJIa IPEJIOMIJICHHUS
CBETOBOIO Jy4ya OT yrja MaJeHus Ha TpaHUIle «BO3AYX —
11.9 CTEKJION.
[Tonyuenue n3o00pakeHU ¢ MOMOIIBIO coOUparoLeit
JIMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI U ONTHYECKOM
CHUIIBI COOMpAIOIIEH TUH3BI.
OnbITH IO pa3fokKEHUIO OENIOro CBETa B CIIEKTP.
OnbITEl O BOCHPUATHIO IBETA MPEIMETOB MPH HX
HaOJIIOICHUH Yepe3 IIBETOBBIC (DUIIHTPHI
duznueckue sBICHUS B mpupoje: 3atMenus ConHma u
11.10 JIyHbl, 1IBETa TeN, ONTHYECKHE SBJICHUS B aTMocdepe
(uBer HeOa, pedpakuusl, pagyra, MUPax)
11 Texuuueckue YCTpOMCTBA: OYKH, NEePUCKOII,
' ¢doroanmapat, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 Oneitel Pezepdopna m mimanerapHas MOJENb aToMa.
' Mopens atoma bopa
Hcnyckanue u moriomieHue cBera aroMoM. KBaHTHI.
12 12.2
JIuHeiyaTeie CIEKTPHI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IIydeHUS
124 Ctpoenne atomHoro sjapa. HykinoHHas wmopenb

aTOMHOTO snpa. M3oromnsl




PannoaktuBHble mpeBpamenus. [lepuon momypacmama

12.5
aTOMHBIX SAep
126 SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOI0 U
' MacCOBOI'0 YK CEl
12.7 DHeprust CBsi3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPrUu
12.8 Peakuuu cunTe3a u neneHud siuep. IcToUHUKN SHEpruu
' ConHua u 38837
129 Snepnas sHepretuka. JleficTBME  paInMOaKTUBHBIX
. U3Iy4YeHHI Ha )KUBBIE OPraHU3MbI
[IpakTueckue paboTHI:
HaGmonenne CIUIOMIHBIX W JIMHEHYATBIX CIIEKTPOB
12.10 U3ITy4YEeHUs.
HccnenoBanue TPEeKOB: U3MEPEHME SHEPIrUU YacTHUIIbI
10 TOPMO3HOMY NyTH (110 poTorpadusam).
N3mepenne paanoakTMBHOTO GoHa
@dusnueckue SABIECHHSA B IPUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 paaMOaKTUBHOE HW3JIy4YEHUE NPUPOIHBIX MHHEPAJIOB,
JIEHCTBUE pAJUOAKTUBHBIX M3JIy4YCHHH Ha OpPraHu3M
4eNoBeKa
1212 TexHnueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHJMBUAYaJIbHBINA JO3UMETD, Kamepa Buiabcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOIr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PT'OC

Ilonnmanue pomu  Qu3MKM B HaydyHOM  KapTUHE  MHpa;
copMupoBaHHOCTH 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U II03HABAa€MOCTH SBJIEHUN MPUPOIABI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poau GU3MKK B Pa3sBUTUU
€CTeCTBEHHBIX HayK, TEXHMKM M TEXHOJOIMi, 00 3BOIIOLUU
¢bu3nuecKuX 3HaHUH UM UX POJM B LIEIOCTHOM €CTeCTBEHHOHAY4YHOH
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOL[ECCOB OKPYXKAIOLIETO

MHpa, pa3BUTUC TCXHUKU U TEXHOIOTHI

3HaHUs O BUAAX MaTepuu (BEIIECTBO U I0J€), O JBHKEHUH Kak
croco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TeOpUu
CTPOEHHUSI BEIIeCTBa, O (PU3MUECKON CYUIHOCTH SBJIECHUN MPUPOJIBI
(MEXaHMYECKHUX, TEIUIOBBIX, DJJIEKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHME pa3anyaTh SIBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, JICMOHCTPHPYIOIINX JaHHOE (PU3NUECKOE SIBJIICHHE;
YMEHHUE paclo3HaBaTh MPOSBJIECHUE U3YUYEHHbIX (PU3NYECKUX SBICHUN
B OKpYXaloIlleM MHpE, BbIIENSsl HX CyLIeCTBEHHbIE CBOICTBa

(Tpu3HaKHU)

Biiagenne ocHOBamMM IOHATHMHOIO ammnapara M CHMBOJIUYECKOrO
s3bIKa (PU3MKU M UCIOJB30BaHUE UX IS pEHIeHUs Y4eOHBIX 3a7ad;
YyMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUA U

MPOILIECCHI, UCTTONB3YsI (PyHIaMEHTaIbHbBIE H YMITUPUYECKUE 3aKOHBI

VYMeHue onuckiBaTh HU3YUYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/IC SBJICHUA,

MCIOJB3Ys PU3NUECKHUE BETMINHBI

Bnagenue ocHOBaMH METOMOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOumoieHust mpaBuil O6e30macHOro TpyAa: HabmoaeHue (Gpu3muecKux
SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO HaOopa 00OpYIOBaHUS MO WHCTPYKIMHU, OMUCHIBATH X0
OIbITA U 3aIlIUCBIBATh €r0 PE3YJIbTaThl, (POPMYJINPOBATH BHIBOJIBI;
MPOBEACHUEC MPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ CI)I/ISI/I‘-IGCKI/IX BCIIMYUH:
yMEHUE IUIAaHUPOBATh HM3MEPEHHUs, CaMOCTOSATEIBLHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH
S3HAYCHUC BCJIMYWHBI U aAHAJIM3UPOBATH IMOJYUYCHHBIC PC3YJIbTATBI C
Y4ETOM 3aJaHHOU IMOTPEIHOCTH PE3YIbTaTOB U3MEPEHUN;
MMpOBCACHHUC HECIIOXHBIX OKCIICPUMCHTAJIbHBIX I/ICCHCHOBaHPlﬁ;
CaMOCTOSITENTbHO ~ COOMpaTh AKCIHEPUMEHTAJbHYI0O YCTAaHOBKY U
MMPOBOAUTDH HUCCIICO0OBAHUC 10 HHCTPYKIUH, IpCaACTaBJIATH
MOJYYCHHBIC 3aBHCHUMOCTU (I)I/ISI/I‘-ICCKI/IX BCIIMYNH B BHUC Ta6JII/ILI n
rpauKoB, yYUTBIBATh NOTPEIIHOCTH, AEJIATh BBIBOJBI 10 pe3yjbTaTaM

HUCCIICAOBAaHHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJesel
(MaTepuaipHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJEIH CTPOCHHUS
ra3oB, XHMJIKOCT€Hl M TBEPABIX TeJ, IUIAHETAapHas MOJAEIb aToMa,
HYKJIOHHAas MOJI€Jb aTOMHOIO f7pa) U YMEHHME NPUMEHSATh UX s

00BsICHEHHSI (PU3NIECKUX TPOIIECCOB

YMeHne OOBACHATH (PM3UUYECKHE TMPOLIECCHl M CBOWCTBA TEN, B TOM
yyuciae W B KOHTEKCTE CUTyallM MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABJIATH NPUUMHHO-CIECACTBEHHbBIE CBA3U U
CTPOUTH OOBSICHEHHE C OMOPON HAa M3yYCHHBIEC CBOMCTBA (PU3UUYCCKUX

HBJ'ICHI/II7I, (1)I/ISI/IIICCKI/IC 3dKOHBbI, 3aKOHOMEPHOCTHU U MOACIIN

YMmeHue pemarh pacuéTHble 3anauu (Ha Oa3ze 2 — 3 ypaBHEHUM),
UCMONB3Ysl 3aKOHBl M (OpMyJbl, CBA3bIBaOLME (usnyeckue
BEIIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpAaTKOE YCJIOBUE 3aj]auM,
BBISBJISITh HEIOCTAIOIINE JIaHHbIE, BbIOMPATh 3aKOHBI M (OPMYJIBI,
HeoOXoAuMble 11 €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHBIE JJAHHBIE,
MPOBOAUTh PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOIO
3Ha4yeHusl (PU3NYECKOIl BEIMYMHBI, YMEHHE ONPEAeNIATh Pa3MEPHOCTh

(bU3NYECKO BETMYHHBI, TOJIYYCHHOH MPU PELICHUH 3a/1a41

YMeHne XxapakTepu3oBaThb MPUHUUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX HPUOOPOB, M MPOMBINITIEHHBIX
TEXHOJOTHYECKUX MPOLIECCOB 10 UX ONUCAHUIO, UCIIOJIb3YSl 3HAHUS O

CBOMCTBaX (u3HUECKUX SBJICHUH U HEOOXOoAMMBbIe (U3NYECKUe




3aKOHOMEPHOCTHU

10

YMeHue HCIONb30BaTh 3HaHMS O (U3UYECKUX SIBICHHSIX B
MOBCEAHCBHON JKM3HU IS OOecredeHHs O€30MacHOCTH IPHU
oOpameHu ¢ OBITOBBIMM  NpUOOpaMM U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXpaHEHHS 30POBbS M  COOJIOJCHHUS HOPM
HKOJIOTUYECKOr0 TOBEACHUS B OKpYXalollel cpeae; MOHHMaHUE
HEOOXOIUMOCTH TPUMEHEHHUs JOCTIDKCHUH (U3MKM M TEeXHOJOTMi

JUISL PALMOHATIBHOTO MPUPOIOINOJIb30BaHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUsI W TPEACTABICHHUS HHGOPMAINH
(¢u3nuecKkoro coaepKaHusi C MCHOJIb30BaHWEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
MOJIy4eHHOW HH(GOPMAIIMd Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JOTIOJHUTENIbHBIX ~ MCTOYHHMKOB;  yYMEHUE  HUCHOJb30BaTh  IpU
BBIMIOJIHEHUH YYEeOHBIX 3a/JlaHuil HayYHO-TOMYJSIPHYIO JIHTEpaTypy
(GU3NYECKOro Ccolep)KaHus, CIpaBOYHbIE MaTepualbl, PECYpPChl CETU
WNutepner; BiageHue 0a30BBIMH  HaBBIKAMH  MPeOOpa3oBaHUs
uHpopManMu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH0; yMEHHE
co3/aBaTh COOCTBEHHBIC THMCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKUX HCTOYHHUKOB




HNEPEYEHbDb 2JIEMEHTOB COAEPXAHUA, ITPOBEPSAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHWYECKUE SABJIEHUA
. Mexannueckoe nBMKeHHME. MarepruanpHasg Touka. Cucrema  OTCuéra.
' OTHOCHUTENIBHOCTD ABUKEHUS
PaBHOMepHOE M HepaBHOMepHOe aABuxkeHHe. CpeaHsas ckopocts. Dopmyina s
1.2 BBIYMCIICHUS CPEIHEN CKOpOCTH: vV = S/t
PaBHOMepHOE NpsAMoOIMHENHOE IBUXKEHHE. 3aBUCUMOCTh KOOPAMHATHI Teja OT
BPEMEHHU B CIIy4yae PABHOMEPHOI'O NPAMOIMHENHOT O JBUKECHUSA :
13 x(t)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH Ul MPOEKIUH CKOPOCTH, MPOEKLUU
IIEPEMENICHNs], IIyTH, KOOPAMHATHI IPU PAaBHOMEPHOM IPSIMOJIUHEHHOM
JIBUKEHUHU
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIydae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEWHOTO IBUKEHUS:
2
Sy =vy =i+ ay= ;
2
@opMynbl Ayl TPOEKIUU IEPEMEUICHUs], MPOEKIUNU CKOPOCTH U IPOECKIUU
YCKOPEHHMS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBHKCHUMU:
2
1.4 5. (D=uvp, -r+n].-3.
U_\'('f) =Up, +a, -1,
a,(f)=canst,
Ul.‘cz - U1.'r2 zzax‘g:r
I'paduku 3aBUCUMOCTH OT BPEMEHHU IJIsi MPOCKIHH YCKOPEHHS, MPOSKIHUU
CKOPOCTH, MNPOEKUUH IEPEMEIICHHS, KOOPAMHATBl IIPU PABHOYCKOPEHHOM
NPSIMOJIMH EMHOM JIBUKEHUH
CBoOognoe manenne. @opMyIibl, ONMUCHIBAIONIME CBOOOIHOE MajeHHE Tena 1o
1.5 BEpPTUKAIM (JBMKEHHE Tela BHU3 MM BBEPX OTHOCHTEIILHO MOBEPXHOCTHU

3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHM I MPOEKIMH YCKOPEHHS,




IPOEKIIMU CKOPOCTH U KOOPAMHATHI IpU CBOOOJHOM MAJ€HUM Tejaa I0

BEPTUKAIIN

CKOpOCTh paBHOMEpPHOTO JBMKEHHS Tela MO OKpyXHOcTH. Hampasienue
CKOpOCTH.

®opmysia A BBIYMCICHUS CKOPOCTH Ye€pe3 paauyc OKPY>KHOCTH U TEpUOJ

oOparnieHus:
2nR
=
T

LenTpocTpemutensHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIHLHOTO

16 yckopeHus. @opMya Uil BBIYUCIECHUS yCKOPEHUS:
2
a. — L
“ R
dopmyna, CBsI3bIBAIOIAS IEPUO U YACTOTY OOpaIieHusI:
v = 1
T
Macca. InotHocTh Bemectsa. @opMyra it BBIMUCIEHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexTopHas pusndeckas penmuunHa. CIIOKSHHE CHIT
1.9 SBnenue nuepuuu. Ilepsolii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBi€HHOCTh BEKTOpPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, 1€ CTBYIOIIECH Ha
TEJ0
B3aumoneiictue ten. Tperuit 3akon HeroToHa:
1.11 Fy y=-F,
) TpeHue Mokosi U TpeHUE CKOJIbKeHUs. PopMyJia i BHIYUCICHUSI MOAYJISI CUJIIbI
1.1

TPCHHUA CKOJIb)KCHUA:




F_=pn-N

1.13

Hedpopmarnus Tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH YHIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOI'O TAT OTCHUSA:

my - 1M,
F=G-—1_2
R
Cuna TspKecTH. Y CKOpeHHEe CBOOOIHOTO MaICHUSs.
dopmya 111 BBIYUCIEHHS CUJIBI TSXKECTH BOIM3U noBepxHocTH 3emun: F = mg.
JBrxenue ninanet Bokpyr Connuna. [lepBas kocmMudeckast CKOpOCTb.

HeBecomocTs 1 neperpysku

1.15

Nmmynbc Tena — BekTopHas pu3nyuecKkas BeIuyrHa.
D=mi

Nmnynsc cuctemsl Ten. M3smeHeHne ummnynsca. MMIynbc cuiibt

1.16

3aKkoH COXpaHCHUSA UMITYJIbCa OJIA 3aMKHYTOﬁ CUCTEMBI TEII:
p=myly +m, U, =const

PeaxTtuBHOC JABHXKCHUC

1.17

Mexanunueckas pabora. opMyia 1uist BBIYMCIEHUS paOOThI CUJIIBL:

A=Fsooso

Mexannyeckas MOIIIHOCTD:

n=4
I

1.18

Kunernueckas u MOTCHIHAJIbHAA OHCPIUs. @OpMy.]Ia JJI BBIYM CIICHUA

KUHETHUYECKOM SHEPTUMu:

HE_)E
Ep=—r

Teopema 0 kuHeTHYECKOM SHeprun. PopMyra s BBIYUCICHUS TOTEHIUAIbHON




OHEPruu TCia, MOAHATOrO

Hajg 3eMIIEH:

E,= mgh

Mexanu4deckast SHEprus:

E=E;+E p
1.19 3aKOH COXpaHEHUsI MexaHn4YecKoi sHeprun. opmyra /it 3aK0HA COXPaHEHUS
MEXaHUYECKOU SHEpruu B OTCYTCTBUE CUJI TpeHMs: E = const.
[IpeBpaiienne MeEXaHUUECKON SHEPTUU MTPU HATTMYUU CUIIbI TPEHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TO€ MTPABHUIIO» MEXAHUKH.
Pbruar. Momenrt cuiel: M - FL
VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20
[TonByxHBIN 1 HenoABWXKHBINA 010kK. KIT/] mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
JaBnenue TBEpAOro Tea.
dopmyia A5 BBIYUCIECHUS 1aBJIE€HUS TBEPAOIO Tea:
F
pP= G
101 JlaBnenue raza. ATMocepHoe JaBICHHE.
' ['uppocTatnueckoe gaBjaeHUE BHYTPU KUJIKOCTH.
®dopmyina 1151 BBIUUCIEHUS JaBJIE€HUSI BHYTPU JKUJIKOCTHU:
P=P+Py,
1.22 3akoH [lackans. I'uapaBnuyeckuit npecc
3akoHn Apxumena. dopmyna g onpeneneHus BbITAJKUBAIOMIEH CUIIbL,
JIEUCTBYIOIIEN HA TEJIO, HOTPYKEHHOE B )KUJIKOCTh WJIU I'as:
1.23

F_bkm_ =pgV

VYcnoBue nnaBanus tena. [lmaBanue Cya0B U BO3AYXOILIABAHUC




1.24

Mexanndeckue KoneOaHus. AMIUIUTYAA, MEPHOJ M YacToTa KoJieOaHUH.

dopmyiia, CBA3BIBAIOIIAS YACTOTY U MEPU O] KOIeOaHHIA:

1.25

MaremaTuueckuii M MpPYXKUHHBIA MasTHUKHU. [IpeBpainenue sHepruum npu

KOJIE0ATEIbHOM ABUKECHUU

1.26

3aTYXaIOHH/Ie KoeOaHus. BI)IHY)K}IGHHI)IG KoneOanus. Pesonanc

1.27

Mexannueckue BOJHBL [IpogoibHBIE M MONEpPEYHbIE BOJHBL J[MHAa BOJHBI U

CKOpPOCTb paclpoCTpaHEHHs BOJIHBI:

L=v-T

1.28

3Byk. ['poMKkoCTh M BbICOTa 3BYyKa. OTpa)keHHUE 3BYKOBOW BOJIHBI Ha I'paHMIIE

IByx cpel. UH(ppa3ByK U ynbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3smepenne cpeaHeld MJIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIBI, HKECTKOCTH
IPY>XKUHBI; KO3(h(ULMEHTa TPEHHsI CKOJIbKEHUS; pabOThl CHJIbI TPEHUS, CHIIbI
YIOPYTrOCTH; CPEIHEH CKOPOCTH JBI)KEHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHusi Opycka INpH JIBHKEHMHM IO HAKJIOHHOM IJIOCKOCTH; YacTOTHI H
nepuoja KoinebaHMH MaTeMaTHMYeCcKOro MasTHUKA; YacTOThl M Iepuoja
KoJie0aHUI MPYKUHHOTO MasTHUKA; MOMEHTA CHUJIbI, JCHCTBYIOLIEr0 Ha phlyuar;
paboOTBl CHJIBI YHOPYTOCTH MpH TMOABEME Ipy3a C IMOMOUIBIO HEMOJABUKHOIO
6510Kka; pabOTHI CUJIBI YIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOH CHIIBI OT 00bEMa MHOrpyXEHHOU
4acTu TeJla U OT IUIOTHOCTHU >KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEN CHUJIBI
OT MacChl TEJIA; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOT'O 1aBJIEHUS U OT
poZia MOBEPXHOCTH; CHUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYXKHUHE, OT CTEIECHU
nedopManuy Ipy>KUHBI; YCKOPEHHsI Opycka OT yrjla HakjOHa HalpaBIIsIOILeH;
nepuosa (4acToThl) KoJieOaHUI HUTSHOrO MasiTHUKA OT JUIMHBI HUTHU; IEpHUoja
KoJie0aHU MPYKMHHOI'O MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH HPYKUHBL
UCCJIEZIOBAHNE HE3aBUCHUMOCTU TepHoja KoJeOaHUH HHUTSAHOIO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka ycioBusi paBHOBECHS phlyara

1.30

Qusuueckue As6leHuss 8 npupode: TPUMEPHl IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KHUBOH U HEXKXUBOU NPUPOJIE, ICHCTBUE CUIIBI TPEHUS B IPUPOC U

TCXHUKC, MPUIIMBBI W OTIUBBI, ABHWXCHHUC TIJIAHCT CoaHeyHon CUCTCMBI,




PEAKTUBHOE JABUKEHUE )KMBBIX OPraHU3MOB, pblUaru B TEJIEC YEIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJIE€HUS Ha JKUBOH OpraHusM, IJlaBaHUE pbIO, BOCIpPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, CeiCMMYECKHE BOJIHBI, YHaMH, 5XO

Texnuueckue yCﬂ’lpOﬁCl’l’lG(l.’ CIIMAOMETP, AATUUKH IOJOXCHHA, PaCCTOAHUA H
YCKOpPCHUA, OHUHAMOMECTpP, MNOAHNIMIIHWUKH, PAKCThI, pbIiyar, HO)IBI/I)I(HI:Iﬁ n

HCHOZ[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas IIJIOCKOCTb, HPOCTBIC MEXaHU3MBI B 6I)ITy,

131 COOOIIAIONIMECS COCY/bl, YCTPOHCTBO BOAOMPOBOJA, T'HMIPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apEeOMETp, 3XOJIOT,
MCIOJIb30BaHUE yIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOH  TEOPUM  CTPOCHUS

2.1 BeniecTBa. Mozenu TBEPIOro, JKUIKOTO U Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopgHsle Tena

- JBmwxenue wyactun BemiectBa. CBsS3b CKOPOCTH JIBDKEHHSI 4acTULl C

' Temnepatypoil. bpoyHoBckoe nBukenue, 1updysus

2.3 CMauuBaHue U KanWJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacmmpeHue u cxaTue

2.5 TennoBoe paBHOBecHE

Yy BuyTpennsiss sHeprus. Pabora u Temonepenada Kak CIOCOObI W3MEHEHUs

' BHYTPEHHEW dHEPIrUu

2.7 Buns! renionepenayun: TEMIONpoOBOIHOCTb, KOHBEKIIHUS, U3ITyUCHHE
HarpeBanue wu oxmaxnenue Ten. KonuuecTBo  TemIoThL. Y eibHas
TEILIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEMJIOBOrO
OanaHca:

2.9
0 +0, +..=0
Ucnapenne u konaeHcauus. V3MeHeHHME BHYTPEHHEH DJHEPrUM B IIpOLiECCE

510 WCIIApEeHUs] W  KOHJeHcaluu. KuneHue JKHAKOCTU. YJienbHasi TemioTa

' napooOpa3zoBanus: L = Q/m

2.11 BnaxxnocTs BO3myxa




2.12

IInaBnenne u kpucraumsanusa. V3MeHeHHMe BHYTPEHHEM JHEPruu IIpH

IJIABJICHUHW U KPUCTAJIJIM3alluU. VnenpHas TEII0Ta IJIaBICHUS:

,_0

m

2.13

BHYTpeHH}IH OHEPrusi CropaHus TOIJIMBA. YI[GJILHaH TCIIJIOTAa CropaHurs TOIIJIMBA:

qg=0/m

2.14

[TpunHIIMTIEI paboTHI TemIOBBIX ABuTaTene. KIT/[ TermmoBoro npuraresns

2.15

IIpakmuueckue pabomul

W3mepenne ynenbHONW TEMIOEMKOCTH METaJNTMYECKOro LWIMHIPA; KOJHMYeCTBa
TEMJIOTHl, TMOJYYEHHOIO0 BOAOW KOMHATHOM TemmepaTypsl (DUKCHPOBaHHOM
Macchl, B KOTOPYIO ONYIIEH HAarpeTblii UUIMHAP; KOJIUYECTBA TEIUIOTHI,
OTAAHHOT'O HArpeThlM LMJIMHAPOM, IOCIE OIyCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPaTypbl; OTHOCUTEJIbHON BIAXKHOCTH BO3[yXa; YACJIbHOM TEMJIOTHI
IU1aBJieHUsT JpAa. VccnegoBaHue M3MEHEHUS TEMIEpaTypbl BOABI IpU
Pa3IUYHBIX YCIOBUSAX; SBICHUS TEMJIO000OMEHA MPH CMEIIMBAHHH XOJOAHOW H

ropsiaeil BoJbl; Mpoliecca nCrapeHus

2.16

Dusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSKEHUE U KallWJUIIpPHbIE
ABJICHUS] B IIPUPOJE, KPUCTAILIBI B IpuUpoje, usinydeHue CoiiHIA, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHME POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUISPbl, IPUMEPHI UCIIOIb30BaHUS KPHUCTAJUIOB,
JKUJKOCTHBIA TEPMOMETp, NAaTUYUK TEMIEPATYpPhl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUT'POMETPHI, IICUXPOMETpP, NapoBas TypOMHA, ABUIAaTE]Ib BHYTPEHHErO

CropaHus

DJIEKTPOMATHUTHBIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCJI. HBa BH A SJICKTPUYCCKHUX 3aPA10B

32

B3aumoneiictBue 3apskeHHbIX Ten. 3akoH Kynona

33

3aKOH COXpaHEHHMs IEKTPHIECKOr 0 3apsiia

34

Onextpudeckoe nose. Hanpsoxk€HHOCTh 3nexkTpudeckoro mnosst. IlpuHnun

CYNEpIIO3ULINHU JIEKTPUUECKHUX M0JIeH (Ha KaueCTBEHHOM YpPOBHE)

3.5

Hocurenmn osnextpuueckux 3apsanoB. JleficTBHE JIEKTPUUYECKOro MO Ha

QJICKTPUYICCKHC 3apsiabl. HpOBOI[HI/IKI/I U TUIJICKTPUKHU

3.6

[TocrossHHBIN 35eKTpUUecKuil TOK. JlelcTBUs AekTpudeckoro Toka. Cuia Toka.




Hanpsoxenue.
I=q/tt,U=A/4

3JI€KTpI/I‘-IeCKO€ COIMPOTHUBJICHUC. YI[GJIBHOC QJICKTPUYCCKOC COIPOTUBJICHUC!

3.7 R = pl/S

3.8 3akoH Oma i yuacTka asekrpudueckoi nenu: I = U/R
ITocnenoBarenbHOE COEAMHEHNE TPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,

3.9 [TapannenbHOE COEIMHEHHNE IPOBOJHUKOB PABHOTO CONIPOTUBIICHUS:

U=U;I=]+I;R=2.
- - 2

CMenIaHHblE COEIMHEHNUS IPOBOIHUKOB

3.10 PaGoTa u MmomHOCTh 3nekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[>xoynsa — Jlenua:

3.11 2

: O=I"-R-t

310 OneiT Opcrena. MaruuTtHoe moje NpsAMOro HNPOBOAHMKA € TOKOM. JImHum
MarHMTHOM MHIYKIUH

313 MarnutHoe 10JIE TIOCTOSHHOIO MarHurta. B3aumMmoneincTBHe IOCTOSHHBIX
MarHuToB

3.14 JleficTBHEe MarHUTHOTO 11OJI HA IPOBOJIHUK C TOKOM

3.15 Omneitel @apanes. SABneHue snekTpomMarauTHoN nHAyKuuu. [Ipasuno Jlenna
lIpaxmuueckue pabomul
W3MmepeHne  2IEKTPUYECKOTO  CONPOTUBJIEHMsS ~ PE3UCTOpa;  MOLIHOCTH
AJIEKTPUYECKOr0 TOKA; pabOThI 3JIEKTPUYECKOr O TOKA.

3.16 HccnenoBanue 3aBUCHMOCTM  CHJIBI  TOKA, BO3HUKAKOLIETO B IPOBOJHUKE

(pe3ucTopHI, TaMIOYKa), OT HANPSDKEHHS Ha KOHIAX MPOBOAHUKA; 3aBUCHMOCTH
COIPOTUBJIEHUS OT JAJMHBI IPOBOJHMKA, IUIOUIAAN €ro MOMEPEYHOrO CEUEHUS U

YACIIBbHOTO COMMPOTUBJICHUS.




HpOBepKa npaBujia i JJICKTPUYICCKOI0 HAIPAKCHHA IIPU IMOCICAOBATCIBHOM
COCAMHCHUHU IMPOBOAHHUKOB, IpaBUJia IJId CHJIBI J3JICKTPUYCECKOIO TOKa IIpU

napajuieJIbHOM COEUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s61eHUsA 6 npupoode: SIEKTPUUYECKUE SBJIEHUS B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, Jpei( MoIroCcoB,
POJIb MAarHUTHOTO TTOJIS IS )KU3HU Ha 3eMJie, MOJIIPHOE CHsTHUE
Texnuuecxkue ycmpoticmea: 5DIEKTPOCKON, aMIIEpMETp, BOJBTMETP, PEocCTarT,
CUCTYMK  DJIGKTPUYECKOM  DHEPruH, DJIEKTPOOCBETHUTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
MPEIOXPAHUTENH, DSJIEKTPOMArHUT, OJJIEKTPOABUTATENb IOCTOSHHOTO TOKa,
TEHEePaTop MOCTOSTHHOTO TOKA
3.19 DnekTpoMarHuTHble BOIHBIL. 1lIkana 3ieKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens ceta. [IpsimonuHeliHOe pacnpocTpaHeHne cBeTa
3.21 3akoH oTpaxkeHus cera. [1imockoe 3epkaio
3.22 [Ipenomnenue cBeTa. 3aKOH IPETOMIICHUS CBETA
3.23 Jucnepcus cBeTa
3.24 JInnza. Xon nyueid B nmuH3e. DOKycHOE paccTossHME JUH3bL. OnTuueckas cuia
' muH3bL D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTudeckue mprudopsl
IIpakxmuueckue pabomul
N3mepenne onTuueckol CHIIbI cOOMparoIiel JIMH3BL, (POKYCHOTO PaCCTOSTHUS
cobuparomelt JIMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MepoOB MpeIMeTa U U300 paKeHUs,
326 KOT'/Ia IIPEIMET PACIIONOXKEH B IBOMHOM (POKyCe), TOKa3aTes MPETOMIICHHS CTEKIIA.
. HccrnenoBanue cBoiicTBa  M300pa’k€HUsS, IOJYYEHHOTO C  ITOMOILIBIO
cobuparoieit JIMH3bI;, U3MEHEeHUs (POKYCHOTO PACCTOSHUS BYX CIIOKCHHBIX JIMH3;
3aBUCUMOCTH yTJIa IPEIOMJICHUS] CBETOBOrO Jiydya OT yIJla NAJeHUs Ha TpaHule
«BO3/1yX — CTEKJIO»
397 Qusuyeckue senenuss 6 npupode: 3atmenuss Comnua u JlyHbl, 1BeTta Ted,
' OINTHYECKUE SIBJICHUS B aTMOc(epe (BeT HeOa, pedpakius, paayra, MUPaK)
308 Texnuueckue ycmpoiuicmea: OYKH, TIEPUCKOM, ¢oToarmapar, ONTUYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
Al PagmoaktuBHOCT. Anb(a-, Oera-, ramma-u3nyucHus. Peakuuu ansda-u Oera-

pacrana




4.2 OmnsiThl Pezepdopaa no paccesnuro anbga-yactull. [lnanerapuas monaens atoma

4.3 CocraB aTomHOrO s1pa. M3otormbl

4.4 [lepuon monypacnaa aTOMHBIX JI€p

4.5 SnepHble peakyy. 3aKOHBI COXPaHEHUs 3aps10BOr0 U MacCOBOT'0 YHCEI
Qu3suyeckue AGNEHUA 6 Npupooe: ECTECTBEHHBIM pPaJUOAaKTUBHBIA  (OH,

4.6 KOCMUYECKHUE JIy4M, paJuOaKTUBHOE HW3JIy4€HUE NPUPOAHBIX MHHEPAJIOB,
JIEICTBUE PAIMOAKTUBHBIX U3JIy4EHUI HAa OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUYaIbHBIA TO3UMETP, Kamepa

BI/IJ'II)COHa, SSACPHAs S9HCPI CTUKA




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IJI1S1 YUUTEJIA

* Emunoe copepxanue o01iero oopazoBanusi. MeToau4ecKkue MaTeprabl. -

https://edsoo.ru/metodicheskie-posobivya-i-rekomendaczii/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET
* bubnmmoreka uudpoBoro oOpazoBaTEILHOrO KOHTEHTA -

https://urok.apkpro.ru/

* SIKnacc - uudgpoBoii 00pa3oBaTeNbHBIN pecypc AJIs MIKOI -

https://www.yaklass.ru/

* MockoBcKasi 3J1eKTpOHHAas mKoJia - https://uchebnik.mos.ru/main
* [InaTrdopma ns mpoBenenus OnmuMnuan u KypcoB «OnMuMImym -
https://olimpium.ru/

* MopTan «Ob6pasoBapmuym» - https://obr.nd.ru/
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