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HOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKUM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycraHaBIMBaeT pacupe/eseHue yueOHOro Marepuana
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJBbKY (HU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, Ouosoruedd, acrpoHoMuerd u GUIHIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYype OOIIEro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wu3yuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
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OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTtokoi ot 3
nexadbps 2019 r. Ne TTIK4BH).

Ieaun nzyyenus pusuku:

NpHOOPETCHHE HMHTEpeca M CTPEMIICHHS OOYYalIIUXCd K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

pa3BUTHEC  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTCs pPCIICHHUEM CIICAYIOIHNX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BaHNEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel HU3NIECKOro COIEp)KaHus,
BKJIOYass UHQOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamu mpodecCHoHaTbHON TEeITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Heleno).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraéMbelX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢usnyeckux BenuuuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBUKEHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padomut u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHMUE Ia30B, KUIKOCTEH W TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMocBs3b MeXay CBONMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.



1. HabGmonenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU

OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aromMa METOAOM DpsAOB (C  HCIONb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JCHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepuuH. B3zaumopeicTBue Ten Kak MNpUYUHA
U3MEHEHHUS CKOPOCTHU JBIDKCHHS Teld. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBSA3h MJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHUIIC
00BéMa BelecTna.

Cwta Kak XapakTepucTHKa B3aumMojaeucTBus Tenl. Cuiia ynpyrocTd W 3aKOH
I'yka. MI3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHU U TPEHHE MOKOos. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.
HN3mepenne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).
2. OmnpeneneHre CpeHEW CKOPOCTH CKOJbXEHUS Opycka WIM IIapuKa I0
HAKJIOHHOM TTOCKOCTH.

1
2
3
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5
6

Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
IPY>KUHBI OT IPUIIOKEHHON CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.



Paspnen 4. /laBienue TBEPABIX TeJl, dKHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, >KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBIEHHUS >KUIAKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUAJIKOCTb YaCTH Tela.

OmnpenenieHue  BBITAIKUBAIONIEH  CWJIBL, JEHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIUE 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO B JKUAKOCTH, OT O0BEMA TOTPYKEHHOU B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue npaBuiia paBHOBECHUs pblyara K OJIOKY.
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«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUMAIBHAS  DHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHON NTOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y edbHas TEIJIOTa CrOpaHHus.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl reronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmtoieHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaNIOHE HITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[TpoBepka rumoTE3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEPruM Tejla B pe3ysbTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeaIbHONU TEMI0OEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba ponaa snexkTpuyeckux 3apsiioB. B3aummonelcTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
Nctounuku mocTosSsHHOrO TOKa. JIEMCTBUS JJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
ot ydactka uenu. IlociemoBaTenbHOE W MApaJUIENbHOE  COCIMHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoO€e moJie 3eMJIM U €r0 3HAYEHUE JJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IlpumeHenue
AIEKTPOMArHUTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeNb MOCTOSIHHOTO ToOKa. Vcmonb30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKy NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue CUitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.

W X Nk~ wWwN e

L e )
A W N L O
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUA 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

o U o~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKHA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, MUIOWAAUd ONEPEYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TMOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOrO TMOJS [OCTOSIHHBIX ~ MAarHUTOB TMpU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

HccnenoBanne AeUCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AercTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYEHUs U HaIPaBJICHUS HMHIAYKIIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe nBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenne paBeHcTBa CHII PU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIJTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.
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10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NomnepeyHble  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ paclnpOCTPaHEHMUS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmropenue xonebGaHuii rpy3a Ha HUTU U HA TIPYKUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TEPHOJIa KOJIEOaHUN TIPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.

14



OneKTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBI€ ABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TIOJHOTO BHYTPEHHETO OTpPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

L 0 N Gk~ W e

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJiIa OTPaXX€HHUsS CBETOBOTO Jiydya OT yIja
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».
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4. llonyuyeHune n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mianerapHas mMojenb atoma. Mogaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTuxa. J[eMCTBUS pPAJAMOAKTUBHBIX HU3IYYCHUN HaA >KHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYIh TIPEAHA3HAYCH /I CUCTEMAaTU3AINH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIH MPEMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJIEJI0OBaHUS
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SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTOo OOYy4YaroNIMecs BBIMOJTHSAIOT 3aJaHusl, B KOTOPBIX UM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIO0JIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NYECKUX SIBIICHUI, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTWXKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHKCHUHN
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbI H  3MOLUMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHuM3alMu, TOpoJa, Kpas) TEXHOJOTHYECKONM U
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COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTi OKpy’Karoliel cpenabl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJEWCTBUU TMpPHU BBINOJIHEHUH HWCCICAOBAHUN U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - MOTpeOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHUH, B TOM 4YHUCJe (POPMYITHPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBHISBISTH B3AaUMOCBS3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue 1eicTBUS:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
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yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SBIICHUI U MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCITYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U UX KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aroxenaTeTbHOCTH OOIIEHNS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

20



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pAaCIpeneisaTh poJid, OOCYKIaThb IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOUIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJMMUYHBIX  MOAXOAAX MNPHUHATHS  pelIeHUN
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIA;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
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MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKIAECHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3UUYECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, IIacTUYecKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepejaya AaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSIBICHHE U3YYCHHBIX (U3UYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JaBJICHUS Ha KUBOW OpraHU3M, IUIABaHHUE PbHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M MOTEHUHAJIbHAS JHEPrusi), NpU OMNHCAHUU MPaBUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIIMYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (HU3NYECKUE BEJIWYUHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBO/JIBI TI0 €T0 pe3yibTaTam,

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIONHATh TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHHM, MacChl Tea,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpPYrol C UCIHOJIb30BAaHUEM MPSIMBIX HM3MEPEHHN (3aBUCUMOCTH IyTHU
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YIJWHEHHWS MPYKUHBI, BHITAUIKUBAIONMICH CHUIBI OT 00BbEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B
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IUIAHUPOBAHUM  YYEOHOTO WCCICNOBAaHUs, COOWMpaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTh KOCBEHHBIC HM3MEpPEHUS (U3UYECKUX BEIWYUH (IIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYS TMPEAIOKECHHOW WMHCTPYKIUU: TIPH
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIIIHUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKKA, YCTPOWCTBO BOJOINPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBJISITh OTOOpP HWCTOUYHMKOB uWH(opmanuu B HWHTepHeTEe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BHITIOJHEHUN YYEOHBIX 33IaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
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quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE [IPE3EHTALUEN;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUUECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JTUDJICKTPUKU, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TEeTI0NIPOBOJHOCTS, KOHBEKIIHS, U3ITy4YeHHe),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUI0 HX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTalUIbl B Tmpupone, uznydeHue CoiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TIPU STOM MEPEBOJIUTHh MPAKTHUECKYIO 3a/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJelbHasg TEIUIOEMKOCTh BEIECTBa, yHEJbHAas TeIIoTa
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IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsHKEHUE, CONPOTHUBICHUE NPOBOJHHKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUecKUX BEJIWYMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLIUE JIAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHIUIT CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOILECChl U CBOMCTBA TE€d, B TOM YHCIE U B
KOHTEKCTE CUTyalUid MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMbIE Mg €€ penieHus, MPOBOJAWTH pacy€Thl W CPaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IPAaBWIBHOCTh IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSA U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
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BU3yaJIU3allisl MArHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH X0/ ONbITA U (HOPMYIUPOBATH BHIBOIbI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJ]aHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOHpPATh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HMX OnucaHus (B TOM 4YHCIE:
CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMATHUT, 3JIEKTPOJBUraTEb MOCTOSHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TMTPOMETP, JBUTATENIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
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[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOMUTH  TpUMEphl  (HAXOOWTh  WHPOpPMAIMIO O  TIpHUMEpPax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKpYXKaIOIIeH cpeae;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHUCHMCHHBIC M KPaTKHWE YCTHBIE COOOIICHHS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUN:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAKECTU TBEPJIOrO Tella, paBHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;
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pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOJeOATeNbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHbIX IIBETOB, JUCIIEPCUSl CBETAa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QuU3NYECKue SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBICHUS B MPHUPOAE, OMOJOTUYECKOE NEWCTBHE BHUIAMMOTO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M 4eJIOBEKa), MpPH ATOM IEPEBOJUTH IMPAKTUUYECKYIO 3aJadyy B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, IMEepEeMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HNOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NOTCHLMAJIbHAS 3HEPIUsl CKATON
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPrUH, 3aKOH BCEMHPHOI'O TATOTEHMS,

29



NPUHLUI CYNEPHO3UINH CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IOpHU SAEPHBIX pPEaKIHsIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyallnii MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHNHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
IIaroB C OMOpPOl Ha 2-3 HW3yYEHHBIX CBONCTBA (PU3NYECKUX SIBICHHUHU,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCIOBHS 3a/Jaudl 3alHChIBaTh KpPaTKOe
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEUIUTh MPU TOMOIIH
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOTIOAEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOaHUH, MPSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  TUH3BI), OOOCHOBBIBATH BBIOOpP crmoco0a HW3MEpEeHUs
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU
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IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIWYUH B BHUJAEC TaONMUIl M rpadUKOB, J€JaTh BBIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJIBKEHUS, MEXaHWYeckass paboTa W MOIIHOCTh, 4YacTOTa U
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICAYs MPEIIOKCHHON WHCTPYKIIUH, BBIYHCIIATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PHUCYHKH U3YYCHHBIX TEXHHUUECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PENICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbI IS
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpefie;
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OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh NPU BBIMOJHEHUN YUEOHBIX 3a/laHuil HAYyYHO-TIOMYJSPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HU3y4aemoro paszena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 dusnyeckue BEITUINHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBineHus: TBEPIAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYyeckue
padoThI

Jara
HU3ydeHHs
Mo MJIaHy

Jara
H3yYeHHUs
no ¢akry

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
pupoipl. dusndeckue
SBJICHUS

MexaHn4decKkue,
TEIIOBEIE,
AJIEKTPUYECKHE,
MarHUTHBIE, CBETOBEIC,
3BYKOBBIE SIBJICHUS

duzndeckne BEIMYNHEI U
X U3MEPECHUC

VYpoxk-uccienoBaHue
"U3mepenue
TeMIIepaTyphl IpH
MIOMOIIX >KUIKOCTHOT'O
TEPMOMETpA U JIaTYHKa
TeMIiepaTypsl"

Kak ¢uzuka u gpyrue
€CTECTBEHHBIE HAYKU
U3Y4aroT IPUPOLY.
EcrtecTBeHHOHAy4YHBIN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a
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METO/I ITIO3HAHMSL.
Onwucanue GU3NIECKUX
SIBJICHUH C ITIOMOIIBIO
MOJeIIeH

Ypok-uccienoBanue
"[IpoBepka runoTessl:
JAIIBHOCTH MOJIETA
IapyuKa, MymeHHOTro
TOPU30HTAIILHO, TEM
0oJIbIIIe, UeM OOJIbIIIE
BBICOTA ITyCKa"

CrpoeHue BeliecTna.
OmnkITEI, JOKa3EIBAIOIIE
JUCKPETHOE CTPOCHUE
BEIIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBryKeHre 4acTull
BEIIlECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrnenoBanue
«OnBITH IO
HaOJIIOIEHHIO TEIIOBOTO
pacIIUPEHUS Ta30BY

10

ArperaTHLIe COCTOAHHUA
BCIICCTBA

11

Bzaumocs3b MCKAY
CBOMCTBaMH BCIICCTB B
Pa3HBIX arp€raTHbIX
COCTOSAHHMAX U UX
ATOMHOMOJICKYJIIPHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378
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CTPOEHUEM.
Ocob6ennoctu
arperaTHbIX COCTOSTHUI
BO/IbI

Mexanuueckoe
nBH>xeHue. PaBHoMepHoe

bubmmorexa [{OK

12
Y HEpPAaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
13 Cxopocts. Equnauiist bubnuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpemeHun bubnuoreka [IOK
TIBHKEHUS https://m.edsoo.ru/ff0a0aed
Wnepuus. 3akoH
WHEPITUH.
15 BzaumopeiicTBre Tea Kak bubmiorexa HOK
s https://m.edsoo.ru/ff0a0c10
MpUYMHA U3MCHCHUS
CKOPOCTH JIBFDKCHHSI TEIT
IInoTHOCTE BelecTna.
16 Pacuer maccel M 00beMa bubmorexa LOK
https://m.edsoo.ru/ff0a0fee
TeJla IO €ro MJIOTHOCTH
JlaGopaTtopHnas pabota
17 «Omnpenenenue
IJIOTHOCTH TBEPOTO
Tena
18 Pemenne 3agau mo teme bu6mmoreka [JOK
"[TnoTHOCTE BemiecTBa" https://m.edsoo.ru/ff0al23c
Cua xak
19
XapaKTepUCTUKA
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B3anMMOJICHCTBHUS TEII.
Cuna ynpyroctu. 3akoH

I'yka

Jlaboparopnas paboTa
«M3y4eHne 3aBUCUMOCTH

20 pacTsKeHHUS
(medopmanyu) Ipy>KUHbI
OT MPUIIOKEHHOU CHIIBD)

21 SIBneHue TATOTEHUS.

Cuna Tsoxectu
CBsi3b MEXy CHIION
TSHKECTH U MACcCOM Tea.
22 Bec tena. Pemenune Bubnuorexa LTOK
https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia
TsKecTH"
Cuna TsKecTH Ha 170
23 IJIaHeTax. q)I/ISI/I‘Iii}IiIre Bubnuorexa LTOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH IJIAHET

24 N3zmepenue cui. bubnunoreka [JOK
Hunamometp https://m.edsoo.ru/ff0al8cc

25 Bec tena. HeBecomocTh Bubmmorexa LIOK

https://m.edsoo.ru/ff0al1778
CrnoxeHue IByX CHIL,

26 HamnpaBJIEHHbBIX MO0 OJTHOM bubnunoreka [JOK
MIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CUII

97 Pemrenne 3agau mo reme

"PaBHOA€EHCTBYIOIIAs
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n

CHUJI

28

TpeHune CKONbXKEHUS U
TpeHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE

bubmmorexa [{OK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padoTa
«M3y4eHne 3aBUCUMOCTH
CHWJIBI TPEHUS
CKOJIBJKEHUS OT CHIIbI
JIABJICHUS U XapakTepa
COTIPUKACAIOIIUXCS
MMOBEPXHOCTEI»

bubmmoreka [{OK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agaq Ha
omnpeeseHue
PaBHOAEHCTBYIOIIEH
CHIIBI

31

Pemrenue 3agaq o
TeMaM: «Bec Tenay,
«I"paduueckoe
H300pakKeHUE CHIDY,
«Cunpy,
«PaBHOACHCTBYIOIIAS
CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtposnpHas pabota o
TeMaM: «MexaHn4ecKkoe
JBIDKEHUE», «Macca,
IJIOTHOCTHY, «Bec Tenay,
«I'paduueckoe
M300paKeHUe CUI,
«Cunb»
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JaBnenue. CriocoObl

33 yMeHbIIeHH 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6
YBEJIMYEHHUSI TaBJICHUS
[laBiienue rasa.
34 3aBUCUMOCTD JIaBJICHUS bubnuorexa [JOK
rasa or ooréma, https://m.edsoo.ru/ff0a2376
TeMIepaTyphl
[lepenaua naBneHus
35 TBEPJBIMU TEIAMH, bubnnorexa [JOK
JKUIKOCTSIMHU M Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akoH [lackams
JlaBiaeHne B )XUJIKOCTH 1
36 rase, BbI3BaHHOE bu6moreka [IOK
NEUCTBUEM CHJIEI https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3agad mo reme
37 «/laBneHue B )KUIKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0a2826
u raze. 3akoH Ilackamsy
bu6mmoreka [JOK
38 Coobmarompecs cocy et https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
ManomeTpsl.
40 [TopmaeBoit
JKHIKOCTHBIN HacOC
Atmocdepa 3emin.
a1 TTpruumb bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a
CYILLECTBOBAHUS
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BO3IYIITHOM 000JI0YKH
3emuin. 3aBUCUMOCTD
aTMOC(EepHOTO JTaBICHHUS
OT BBICOTHI HaJl yPOBHEM

MOpS

42 Bec Bo3nyxa. bubnuorexa [JOK
ATMocdepHOe naBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenue

43 aTMoc(hepHOro bubnuorexa [JOK
naBiieHust. OTbIT https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTh

44 aTMOC(hepHOTO TaBJICHHS bubmuorexa [JOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bbapometp-anepoun.

45 ATiOC(b:pHOGpHaB?IeHI/Ie bubmorexa IOK

https://m.edsoo.ru/ff0a2fc4

Ha pa3IUYHBIX BBICOTAX
Pemrenue 3agau mo reme

46 "AtmocdepHoe
nasjeHue"
JlelicTBUE KUIKOCTH U

47 rasa Ha [OTPYKEHHOE B bubnuoreka [IOK
HHX TeN0. ApXumMeaoBa https://m.edsoo.ru/ff0a3276
cuia
JlaGopaTopHas paborta

48 «Ol‘[plz,ueJIlZHI/Iep bubmorexa LIOK

BBITAJIKMBAIOIICH CHIJIBI,

https://m.edsoo.ru/ff0a33fc
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JICMCTBYIOLIEN HA TEJIO,
MOTPY’KEHHOE B
JKHUOKOCTb»

JlaboparopHas paboTa 1o
teme «MccrnenoBanue
3aBHCHMOCTH Beca Telia B

bubmmorexa [{OK

49 BOJIe OT 00BEMA https://m.edsoo.ru/ff0a3514
MIOTPY’KEHHOU B
JKUJIKOCTD YaCTH TeJa»
bu6moreka [IOK
S0 Hnasarne Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota
"KonctpyupoBanue
51 apeoMeTpa Wi
KOHCTPYHPOBAHHE JIOIKH
U OTIPENEICHUE €€
rpy3010AbEMHOCTH"
Pemrenue 3agau o
temam: «IlmaBanue
59 CYyJIOB. bubnunoreka [JOK
BosznyxomiaBanue», https://m.edsoo.ru/ff0a3654
«/laBreHue TBepIBIX TEN,
JKHJIKOCTEH U Ta30B»
bubmuoreka [JOK
>3 Mexanurieckas pabota https://m.edsoo.ru/ff0a3f82
MouHocts. EquHUIIED bu6mmoreka [JOK
54
MOIIITHOCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccienoBanue
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"Pacyét MOIIHOCTH,
pa3BUBAaEMOM IIpU
oabEME 10 JiecTHHUIE"

56

[IpocThie MEXaHU3MBI.
Prruar. PaBHoBecue cun
Ha pblyare

57

KonTposashas pabora no
TeMe «/laBaeHue
TBEPABIX TECII, )KI/I)IKOCTCI\/JI
U ra3oBy /
Bcepoccuiickas
MpoBepoyHasi paboTa

58

PesepsHbliit ypok. Pabota
C TEKCTaMH I10 TEME
«/laBnenue TBEPABIX TEN,
SKUIKOCTEN U Ta30By /
Bcepoccuiickas
poBepouHasi paboTa

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHHKE, OBITY
U TIpUpPOJIC.
JlaGopaTtopHnas pabota
«HccnenoBanue ycinoBHii
paBHOBECHS pblyaray

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agau no reMe
«YcaoBus PaBHOBCECHUA
pbraara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Kospduunent
MOJIC3HOT'O ACUCTBUS

0.5
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MEXaHHU3Ma.
JIaboparopHas paboTa
«M3mepenune KIIJI
HAKJIOHHOM IIJIOCKOCTH

62

Pemrenue 3aga4d mo reme
"PaboTa, MOIIIHOCT®,
KHI["

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexanndeckast SHEpTHsl.
Kunernueckas u
MTOTEHIMAJIbHAs YHEPT U

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10
TeME
"DKcnepuMEeHTAIbHOE
ompeeseHue N3MCHEHUS
KUHETHUYECKOMN U
MOTEHITUAIBLHON YHEPTUU
MIPU CKAaTBIBAHUM TEJIa TI0
HaKJIOHHOM IIOCKOCTH"

66

KoHnTposbHas padoTa 1o
teme «Pabora u
MOIITHOCTh. DHEPTHSI»

67

Pesepsuriii ypok. Pabota
C TEKCTAMH I10 TEME
"MexaHn4yeckoe
nIBIOKeHHnE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PezepHblit ypok. Pabora
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C TEKCTAMH II0 TEME
"Pabora. MOIIHOCTS.

Ouneprus"
OBUIEE KOJIMYECTBO 68 12
YACOB I10 I[TPOI'PAMME
JIucr koppexunu
Ne ypoxka Haspanwue pazuena, Harta [Tpuunna No mpukasa 1o Jarta npoBeneHus
Tema ypoxa MPOBEACHUS 10|  KOPPEKTHPOBKHU IIKOJIE O o ¢akry
TIaHy KOPPEKTHUPOBKE
KTII
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8 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Tema ypoxa KonTpoas IIpakTH Jara Jara uudpoBbIe
n/n Bcero HbIE YyecKHue N3y4YeHM s N3y4CHUsI o0pa3oBaTejibHbIE
padoTsI padoThbI no naaHy | 10 GaKTy | pecypchbl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1 Bubnuotexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObscHeHne CBOICTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM 1
BEI[ECTBA HA OCHOBE IMOJIOKEHU
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdabie Tena 1 htts://m.edsoo.ru/f0a5800
5 CmauuBaHue U KanUWJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "IIpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bu6mmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHME TEIIOBOTO OanaHca. bubnnorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "MccnenoBanue

14 SIBJICHHS TETUIOOOMEHA MpHr bubnuorexa [JOK
CMELIMBAHUH XOJIOJHOM U ropsyen https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XOUMOTO JJII HarpeBaHus Teja 1
BBIJICNISIEMOTO UM IPH OXJIAXKICHUU

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y AebHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemioTa bu6mmoreka [JOK
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napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "OrnpenencHne OTHOCUTEITBHON
BJI&YKHOCTH BO31yxa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/ TermoBoro npuratens. TenmoBbie
JIBUTATENIH U 3alIATA OKPYKaAOIIEeH
cpenbl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJIBHOM paboTe O
teMe "TennoBrle sBiIeHus. M3MeHeHne
arperaTHbIX COCTOSIHMI BemecTa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponpHas padoTa o teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpuzainus Ten. J[Ba poga
ANEKTPUYECKHUX 3apsSI0B

30

Ypok-ucciaenosanue "Onexkrpusanus
TEJ UHIYKIUEW U MIPU
CONIPUKOCHOBEHUU"

31

BzaumonaerictBue 3apAKCHHBIX TCJI.

bu6mmoreka [JOK
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3axoH Kynona

https://m.edsoo.ru/ff0a87e4

OnexTpuueckoe nojue. HampsokeHHOCTh

bu6mmoreka [{OK

32 peKTpirieckoro moxs. Hpmriui . https://m.edsoo.ru/ff0a8ala
CYIEPIO3UINH FIEKTPUUECKUX MOJIEN
Hocwutenu snexTpuueckux 3apsiioB.
33 OnemenTapHbii 3apsaa. CTpoeHue
aToma
34 [IpoBOJHUKY U TUAJIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEeHEHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
36 cymectBoBaHus. VIcTOUHUKH bubnmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 AIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDTICKTPUKH"
39 DJIEKTPUYECKHUI TOK B METaslIax, bubnuoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Henb U e€ COCTaBHbIE
4acTu
Cuna toka. JIaboparopHas pabota
41 "N3mMepeHue U peryinpoBaHUE CUIIBI 0.5 Bu6mmorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
42 DIEKTPUYECKOE HAIPSKEHHUE. 05 bubnunoreka [JOK

Bonbr™merp. JIabopaTopHast pabora

https://m.edsoo.ru/ff0a9e14
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"N3mepeHue u peryiupoBaHue
HanpspkeHus"

ConpoTuBieHne MPOBOJHUKA.

bu6mmoreka [{OK

43 VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padoTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS bubnuoreka [JOK
MPOBOJIHUKA OT €r0 JUTMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeUEHUs U MaTepuana"
3aBUCUMOCTD CUJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma 1 ydacTka brbmmorexa [OK

https://m.edsoo.ru/ff0aad4a

1enu
JlabopaTtopHnas pabota "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO

46 4yepe3 Pe3ucTop, OT COMMPOTUBIICHUS bubmorexa OK

https://m.edsoo.ru/ff0aa04e

pe3ucTOpa U HAMPSHKEHUS HA
pesucrope"

47 [locnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBuia CIOKEHUS HAMIPSHKEHUN TTPU bubnuoreka [JOK
MOCJIEIOBATEIIbHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopaTtopHnas pabora "IIpoBepka

49 MIpaBUJIa JUIS CUJIBI TOKA MPU bubnunoreka [JOK
MapaJJIETbHOM COECIMHEHU U https://m.edsoo.ru/ff0aadle
pe3ucTopos"

50 Pemienne 3aga4 Ha IpUMEHEHUE bu6mmoreka [JOK

3akoHa Oma AJId pa3jIndHOTro

https://m.edsoo.ru/ff0aaf8a
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COCAMHCHUA IMTPOBOAHHUKOB

PaboTa 1 MOUTHOCTH JMEKTPHUECKOTO

bubmuoreka [JOK

>1 Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenne

52 paboTHI ¥ MOIITHOCTH AJIEKTPHUECKOTO Et?ri?;;feecizfr?}:mab?)eo
ToKa"
DnexTpuyecKue 1enu 1 NoTpeduTenu BuGmrorexa [OK

53 AIIEKTPUYECKON PHEPTUU B OBITY. httos://m.edsoo.ru/ff0abe60
KopoTtkoe 3ambikanne

54 [TocTOsIHHBIC MarHUTHI, HX
B3anMO/IEIICTBHE

55 Ypoxk-uccnenopanue "N3yuenne noseu bubnuorexa [JOK
MOCTOSIHHBIX MAarHuTORB" https://m.edsoo.ru/ff0ac3d0
MarnuTHO€e noJsie. MarautHoe moiie

56 3eMJIM U1 €ro 3HaueHue I )KU3HU Ha Et?[?/jﬁf(ii?ﬁ/ff 0acOba
3emie T '
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "DNEKTpUUECKUe 3apsibl. BuGmiorexa LIOK

S7 3apﬂ>KeHHf 16 TeJIa X . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas pabota no teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHBIE BuGmorexa [OK

>8 TClla 7 X B3AHMOJICHCTB AL https://m.edsoo.ru/ff0abea8
ITocTostHHBIH AneKTpUYecKkuii ToK" /
Bceepoccuiickas npoBepouHas paboTa

59 PezepBHblit ypok. PaboTta ¢ Tekctamu bubnuorexa [IOK

1o TeMe "[IoCTOSIHHBIN 2IEKTPUYECKU

https://m.edsoo.ru/ff0acdc6
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ToK" / Bcepoccuiickasi mpoBepoyHas
pabota

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH1 C TOKOM

bu6mmoreka [{OK

https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHast pabora
"N3yuenue neiicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK

https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 35eKTpoiBUraTeNe B
TEXHUYECKUX YCTPOMCTBAX U HA
tpancnopre. JlabopatopHas pabora
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboTHI AMeKTpoaBUTaTES"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

64

DnekrporeHeparop. CrocoOsr
MIOJIyY€HUS DIIEKTPUUECKOM SHEPTUU.
DNIEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMme "DIEKTPUUECKUE U MarHUTHBIE
sBJIEHUS"

66

KonTtponsHas paboTta o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK

https://m.edsoo.ru/ff0acbh14
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PesepBHblit ypok. PaboTa ¢ Tekctamu bubmuorexa [IOK
67 n " 1
o teMe "TennoBbie sIBJICHUS https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ Tekcramu 1
1o Teme "MarauTHbIe sSBIICHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOT'PAMME '
JIuct koppexunu
Ne ypoka Haspanwue pasuena, Harta IIpuunna Ne npukaza no Jlata npoBeneHus
Tema ypoxa IIPOBEAEHUS 110 KOPPEKTUPOBKHU LIKOJIE O o akry
IIaHy KOPPEKTHPOBKE

KTII
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara Mara ungposbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue op
n/n Bcero H3yUyeHHsl | H3yuYeHHsi = oOpa3oBaTe/ibHbIE
padoThI padoTsbI
10 IVIaHy | 1o GaKkTy | pecypchbl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa
Cucrema orcuera.
bubmmoreka [{OK
2 OTHOCHTETBHOCTh 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKCHHUSI
3 PaBrOMEpHOE 1 bubnuoreka [IOK
MPSIMOJIMHENHOE JIBM)KEHHE https://m.edsoo.ru/ff0ad19a
HepaBunomepHoe
4 MPSIMOJIMHENHOE ABM)KECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI
CKOPOCTh
[Ipsimonunelinoe
5 ABHOYCKOPEHHOE 1 bubmorexa HOK
P JOROPp https://m.edsoo.ru/ff0ad8d4
JIBI)KEHUE. Y CKOpEHHUE
CkopocTh NPSAMOJIMHENHOTO
5 PaBHOYCKOPEHHOTO 1
newkeHus. ['paduk
CKOPOCTH
JIaGoparopHas paboTa
7 "Onpenenenne yCKOpeHus 1 1 bubnunoreka [JOK

TENa MPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM

https://m.edsoo.ru/ff0adb18
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IJTOCKOCTH"

CB00OOIHOE TTaJICHUAE TEIL.

8
OmnpiTel [Nanmest
PaBHOMEpHOE NBUXKEHHE 11O
okpyxxHocTH. [lepuon n
9 qafl}“zia 00 ame}II)m " bubmorexa HOK
Lo oop ' https://m.edsoo.ru/ff0ael 76
JIuneliHas u yrioosas
CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHHUE
11 [IepBsriii 3ak0H HproTOHA. bubnuoreka [IOK
Bexrtop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHoOnelicTByIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akoH HproToHa. bubnuoreka [IOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
Pemrenue 3agag Ha
14 MMPUMEHECHHE 3aKOHOB bubmmorexa [TOK
P https://m.edsoo.ru/ff0aeb6c
Hprorona
15 Cuna ynpyroctu. 3aKoH bubnuoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3a1au o teme
«Cuna ynpyroctu»
JlaGopaTtopHas pabota
17 «On I; eJ'II;HI/Ie I:KCCTKOCTI/I Bubmmorexa LIOK
pedt https://m.edsoo.ru/ff0aee28
TIPYXUHBDY
18 Cuna Tperms bubnuoreka [JOK

https://m.edsoo.ru/ff0af738

58



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

Pemenue 3amau o reme

bubmuoreka [JOK

19 «Cuia TpeHus» https://m.edsoo.ru/ff0afa26
Jlaboparopnas padoTa

20 "Onpenenenue bubnuorexa [JOK
Kod(uIreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKEeHUS"
Pemenue 3agau no reme BuGmiorexa LIOK
"

21 ;;ﬁii;ibgggfibecjij, https://m.edsoo.ru/ff0afb8e
Cuna TSKeCTH U 3aKOH

29 BCEMHUPHOTO TATOTEHUS. bubnuoreka [IOK
YckopeHnue cB0OOOAHOTO https://m.edsoo.ru/ff0af044
TaJCHUS
Ypoxk-koHbepeHus
" JIBUKEHHUE TEJT BOKPYT

23 TPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema).
lanaxktuxkn"
Pemrenue 3agau mo reme

24 "Cuta TSDKECTH B 3aKOH bubmorexa HOK
BCEMHPHOTO TATOTEHUA" https://m.edsoo.ru/ff0af5f8
[TepBas kocmuueckas

25 ckopocTh. HeBecomocTh u bubmmorexa [JOK
HeperpysKu https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW

26 TOYKH. AOCOTIOTHO TBEPOE bubnunoreka [JOK

Teno. PaBHoBecue TBEpAOTO
TeJa C 3aKpeIIEHHON 0ChIO

https://m.edsoo.ru/ff0afe36
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BpaleHuss. MOMEHT CHUJIBL.
LenTp TsxecTn

PaBHOBECHE MaTepuaIbHO
TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

21 TeJla ¢ 3aKPEIUIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
LenTp TsxecTH
Pemenue 3agau no reme
28 "MowmeHT cunbl. Llentp Bubnuorexa LIOK
| https://m.edsoo.ru/ff0b02b4
TSOKECTH
[ToaroToBka Kk KOHTPOJIBHOU
29 pabote 1Mo Teme bubmuorexa [JOK
"MexaHn4ecKoe IBUKECHHUE. https://m.edsoo.ru/ff0b0408
Bsaumonetlictue Tea"
KonTtponsHas padota no
30 teMme "MexaHudeckoe bubmuorexa [JOK
IBIKeHue. Bzaumoaeiicteue https://m.edsoo.ru/ffOb06ec
Ten"
Nmnynec tena. Ummnynbe
31 CUJIbI. 3aKOH COXpaHECHUS bubnuoreka [JOK
HMITYJIbCa. YIIPYroe U https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMoIeHCTBUE
Pemenue 3a1au o teme
32 "3aKkoH coXpaHeHUs bubmorexa HOK
" https://m.edsoo.ru/ff0b096c
HMITYJIbCa
33 VYpoxk-koHpepeHus

"PeakTUBHOE IBU)KEHIE B
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IIPUPOJE U TEXHUKE"

34 Mexanunueckast paboTa u bubmuorexa [IOK
MOIIHOCTb https://m.edsoo.ru/ffOb0a84
35 PaboTa cuibl TSKECTH, CHIIBI bubmmoreka [{OK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota
«OrnpeneneHue padoThl
36 CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHUHU
TeJla M0 TOPU30HTAITLHOM
MTOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboTHI.
[TorenumanpHas 3HEPTUS
Kunernueckas sneprusi.
38 Teopema 0 KHHETHUECKOM bubmorexa IOK
P https://m.edsoo.ru/ffOb0c32
SHEPTHH
39 3aKOH COXpaHEHHUS PHEPT U
B MEXaHUKE
JlaGopaTtopHnas pabota
40 «M3ydenne 3akoHa bubmorexa HOK
e https://m.edsoo.ru/ffOb12fe
COXpaHEHUS SHEPTHUH
41 KonebaTenpHoe IBMKEHUE U bubnuoreka [JOK
€ro XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromnye KojeOaHusl.
42 BLII}-I/X I:iIHLIe KoJIeOaHus bubmorexa HOK
YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTruueckuil u

NPYKUHHBIA MasiTHUKU
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44

Ypok-uccienoBaHue
«3aBUCHUMOCTH MIEpHOJIA
KOJIeOaHU OT HKECTKOCTH
IIPY>KUHBL ¥ MAcCEL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlabopaTtopHnas pabota
«OmnpeneneHue 4acToThl U
nepuoja KojiebaHui
NPY’>KUHHOT'O MassTHUKA))

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnast pabota
«IIpoBepka HE3ABUCUMOCTH
nepuoa KojiebaHuu rpysa,
MOJABEIIEHHOTO K HUTH, OT
Macchl rpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHndecKre BOJIHEI.
CBolicTBa MEXaHHMICCKHUX
BoJiH. [IpoobHBIC 1
TOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeHus
"MexaHndecKHne BOJIHEI B
TBEPJIOM TeEJIE.
CelicMuyeckue BOJHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3BYyKa

51

Ypok-uccnenoBaHue
"HalOnroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
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52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKUI
pe30HaHC

53

VYpoxk-koHpepeHuus
"VIpTpa3ByK U HHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKOHbI
COXpaHEHUsA. MeXaHHU4eCKHe
KoJieOaHus ¥ BOJTHBI"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

KonTponsHas pabora no
TeMe "3aKOHBI COXpAaHEHUS.
MexaHndeckre KoJieOanus 1
BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-koupepennus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonrs3oBanne
AJICKTPOMArHUTHBIX BOJIH
IUIA COTOBOM CBA3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccienoBanue
"N3yueHue cBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0O MOOMIJIBHOTO
tenepona"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6c

63



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha
OIIPEIEIIEHUE YACTOThI U
JJIMHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpOMarHuTHas
npupojia ceera. CKOpocTh
cBeta. BonHOBEIE CBOMCTBA
cBeTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
[IpssMmonmHenHOE
pacpoCTpaHEHHE CBETA.
3armenust Conuua u JIyHsl

bu6moreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOoH OTpaKEHHUS CBETA.
3epkana. Pemenue 3amad Ha
MIPUMEHEHHE 3aKOHA
OTPaKCHHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MIPEeIOMIICHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TosiHO€ BHYTpEHHEE
OTpa)kCHHE CBETA.
Hcnonb3oBanue NOIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OTNTUYECKUX CBETOBOIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopaTtopHas pabota
"UccneqoBanue
3aBUCHUMOCTH YTiia
MIPEIOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajeHus Ha
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"nn

rpaHuLe "BO31yX-CTEKIIO

VYpoxk-koHpepeHuus
"HIcrIop30BaHKe OJIHOTO

67 BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
ONTUKOBOJIOKOHHAS CBSI3B"

68 JIunzel. OnTuyeckas cumia bubnuoreka [JOK
JINH3BI https://m.edsoo.ru/ffOb3f2c
[TocTpoenue n3obpaxeHuit B bubnnorexa [JOK

69
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota

70 "Onpenenenue GoKycHOTO bubnuoreka [IOK
pacCTOSIHUS U ONITHYECKOM https://m.edso0.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTMH3HI"

Ypok-koH(pepeHuus
71 “CI))HTqucg)I/I: .]'II/II:ISOBBIC bubamorera LOK
https://m.edsoo.ru/ff0c0a7e
npudopsr"

79 I'na3 xak onTuyeckas bubnmuorexa [JOK
cucrema. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koHbepeHIus

73 "edexTsl 3perus. Kak
COXpPaHUTH 3peHue"

Pasnoxxenue Genoro cBeta B

74 cnektp. OnbiTel HptoTOHA. bubnunoreka [JOK
CrnosxeHne CeKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. [lucnepcus cera

75 JIaGoparopHas paboTa bubnuorexa [IOK

"ONBITHI IO Pa3I0KEHUIO

https://m.edsoo.ru/ff0c0e2a
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0€eJ10r0 CBEeTa B CHEKTP U
BOCIIPHSTHIO [[BETA
MPEJMETOB TIPU UX
HaOJIOIEHUH Yepes
BETOBBIE (PUIHTPHI"

Ypok-npakTuKym
"BoJIHOBEIE CBOIICTBA CBETA:

76
nucnepcusi, THTepdepeHIus
u qudpakius”
77 Omeiter Pesepdopna u bubmuorexa [JOK
IJTaHEeTapHask MOJIEb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens
aroma bopa
Hcnyckanne v norjoneHue
bu6mmoreka [IOK
79 cBeTa aroMmoM. KBaHTEHI.
. https://m.edsoo.ru/ff0cl144c
JIuHeityaTbie CEKTPbI
YPpOK-TIpaKTHK
80 "Ifl)a6n}op CHHUE }(ill\'I/ICKT OB bubmorexa HOK
8 " P https://m.edsoo.ru/ff0c1550
HCITYCKaHUS
81 PanroakTHBHOCTD U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 CrpoeHue aToMHOrO sipa. bubnnoreka [JOK
Hyxnonnas mozaens https://m.edsoo.ru/ff0c18ac
83 PagunoakTuBHEIC bubmuoreka [JOK
npespatieHus. M3oromnst https://m.edsoo.ru/ff0clal4
Pemenne 3amau no teme:
84 "PagnoakTuBHBIC bubmorexa HOK
8 " https://m.edsoo.ru/ff0clb4a
MpeBpaIieHus
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85

IIepuon nomypacnazna

86

VYpoxk-koHpepeHuus
"PanuoakTuBHBIE U3TyUYEHUS
B MPUPOJIC, METUIMHE,
TeXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c2126

87

SAnepubie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBSI3u aTOMHBIX
anep. CBA3b MacChl U
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemrenue 3agad mo teme
"SAnepHbie peakun"

90

Peakuuu cunTe3a u AeneHUS
anep. UcTouHnku sHeprun
CouHiia 1 3B€31

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koHbepeHus
"SAnepHas sHEpreTUKA.
JlelicTBUA paliOaKTUBHBIX
W3ITy4YeHUN Ha JKUBbIE
OpraHu3mbl"

92

[ToaroToBka K KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBbIe siBneHUA"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponrHas pabota o
Teme "DJIEeKTPOMarHuTHOE
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noJje. DIeKTPOMAarHUTHbIE
BOoJIHBL. KBaHTOBEIE
SABIIEHUS"

[ToBTOpenue, oboOIICHNE.
JIaboparopHbie pabOTHI IO

bu6mmoreka [{OK

94
Kypcy "B3aumoneiictBue https://m.edsoo.ru/ff0c245a
Ten"

[ToBTOpEnue, 06061IEeHNE.

95 Pemrenne pacyeTHbIX U bubnnorexa [JOK
Ka4eCTBEHHLIX 3a7a4 I10 https://m.edsoo.ru/ff0c2572
teme "TemnoBsie mporecch”

[ToBTOpEeHuE, 060OIIEHNE.
Pemrenne pacueTHsIX u
bu6moreka [IOK
96 Ka4eCTBEHHBIX 3a7a4 110
https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenmoBbIx
nsurareaen"
[ToBTOpEeHME, 0600IICHNE.
Pemenne pacyeTHbIX U
97 Ka4eCTBEHHBIX 3a7a4 110 Eubmorexa HOK
" https://m.edsoo.ru/ff0c2b30
teme "KII/]
3JIEKTPOYCTaHOBOK"
[ToBTOpEHME, 0OOOIICHNE.
98 JIabopatopHslie pabOTHI 1O bubmorexa LOK
p” P P " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbI€ SIBICHHUS
[ToBTOpEHME, 0OOOIICHNE.
99 PaGora ¢ TekcTamu 1o Teme bu6mmoreka [JOK

"3aKOHBI COXPAHEHHUS B
MexaHuke"

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpenue, obodIIeHNE.
bubmuoreka [JOK
100 PaboTa ¢ TekcTamu 1o Teme 1
" " https://m.edsoo.ru/ff0c2e82
Konebanust u BOJIHBI
[ToBTOpenue, oboOIICHNE.
101 Pabora ¢ TekcTamu 1o TeMe 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c3044
"CBeTOBEIC ABJICHHS"
[ToBTOpEHue, 06001IEeHNE.
Pabora ¢ Texctamu 1o Teme
102 " 1
KBanToBas u siaepHas
¢buzuxa"
OBIIEE KOJIMYECTBO YACOB 102 27
I1O ITPOI'PAMME
JIMCT Koppekuun
Ne ypoka Haspanwue pasnena, Jara IIpuunna Ne npukaza no Jlata npoBeneHus
Tema ypoxa MIPOBEJICHUS 110 KOPPEKTUPOBKHU IIKOJIE O o (akty
IJIaHy KOPPEKTHUPOBKE
KTII
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘~I€CKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CyLIECTBEHHbIE CBOICTBA (MIPU3HAKU) GUZUUYECKUX SIBICHUN

1.4

OTIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PH3UYECKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUECKUX BETUYNH, HAXOIUTh (POPMYITBI,
CBSI3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIHYMHY C JAPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpadUKHd  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (bl/ISI/I‘IeCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3aIlIMCbhIBaTb €0 MAaTCMaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMHd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbISABIATH [PUYUMHHO-CICICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUHN, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4du B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a

YCJIOBUA  3aJa4ud  3allMCbIBATH KPATKOC YCJIOBHUC, IIOACTABJIATH
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¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJUTH PACUEThI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMMBIC JUIS PEIICHHs 3a]a4, OLlEHUBATh

PEAUTUCTUIHOCTD TIOMYICHHOU (PU3MYECKON BEIIMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(bPIBI/I‘-IeCKI/IX METOJOB, B OIIMCAHHHU HCCIICAOBaHHUSA  BBIICIIATH
IpOBEpsieMOE  MpPEANoJOXKeHHue  (TUIoTe3y),  pa3auyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOJUTH OLINOKHA B

XO0J¢€ OIibITa, ACJaTb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UYECKUX SBICHUU WIH
(¢bu3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/10BaHus, 3alIUChIBATh X0/ OMBITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHHsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
undpoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHHUs MPUOOPOB C Yy4ETOM

3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJUTHh  HCCIEOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHMUIA,
y4acTBOBaTh B IUTAHMPOBAHMM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIIeAys MPEIIOKEHHOMY TUIaHy,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIC MTPEIJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBaHHUA

1.12

IPOBOAUTH KOCBEHHbIE H3MEpEHUs (PU3UUECKUX BEJIUYUH, CIEys
NPEI0KEHHOW MHCTPYKIMH: MPU BBINOJIHEHUU U3MEPEHUN cOOUpPaTh
9KCMEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYHCISATH 3HAYEHHE HCKOMOU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb IIPpUHOUIIBL HeﬁCTBHH HpI/I60p0B n TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIHIIBI JeNCTBUSA N3Yy4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCAaHMUA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUI n

HeO6XO,[[I/IMLIC (bI/I3I/I‘-IeCKI/Ie 3dKOHBI U 3dKOHOMCEPHOCTHU

1.15

NPUBOAUTH TMpUMEphl (HAXOOUTh HMHGPOPMALKMIO O HpUMepax)

MMPaKTUICCKOT'0 UCIIOJIb30BAHHUA (I)I/ISI/I‘-ICCKI/IX 3HaHU# B IIOBCEIHEBHOM
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KU3HH Juis  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopamMu ¥ TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO IOBEACHHSI B OKPYKAIOIEeH cpesie

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICNIATE MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECYMBON HITH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BAThH pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BIaIeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIU

W3 OJTHOM 3HaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMH (U3HIECKOTO
COJIEpXKaHUs, B TOM YHCJIe MyOIHMYHO AeNaTh KpaTKUe COOOIIEHHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJIb30BaTh M3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTalLluei

1.19

MIPHU BBITIOJTHEHUH YU4EOHBIX NMPOEKTOB U MCCIEI0BAHUN paCIpeesTh
00513aHHOCTH B IPYNIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH,
CIIEIUTHh 32 BBINOJHEHUEM IUIaHA JIEHCTBUM, aJIeKBaTHO OLIEHHUBATh
CcOOCTBEHHBI BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aNMO/IeHCTBIE, YYUTHIBAs MHEHHE

OKpPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaThb MOHATHA

1.2

pa3andyaTh SABJICHUA IO OINHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-IGCK06 SABJICHHUC
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1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
MIPU 3TOM TEPEBOJUTH MPAKTHUECKYIO 33734y B Y4eOHYIO, BBIICTATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOICTBA Tel M (PU3MUECKUE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIBHO
TPaKTOBaTh  (DU3MYECKWIA  CMBICA  HWCHOJB3YEeMBIX  BEJIHYUH,
0003HaueHHS ¥ €AMHUIBI (PU3UYECKUX BEITMYNH, HAXOIUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEN

(bMBUYECKUX BEJIMUMH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, MPU H3TOM JaBaTh CJIIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBA

(busnueckux SABICHUH, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 ,I[CﬁCTBHH, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3bIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX JJIA PCHICHHUA 3aJavu, BBIGI/IpaTB 3aKOHbI H (bOpMYJ'IBI,
HGO6XOI[I/IMBIC IS eé pE€UICHUsA, ITPOBOIUTH paCLIéTBI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHBbIMH

1.8

paclIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3Ys OIIMCAHUC UCCIICAOBAHUA, BBIACIISATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTD TOpPSAAKa

IMPOBEACHUA UCCIICAOBaHUA, ACIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOMCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble
NPENoOKEeHNsl, CcoOMpaTh  YCTAaHOBKY M3  MPEUIOKEHHOTO

06opyz[013aHH;1, OIIMChIBATH XOJ OIIbITa U (I)OpMy.TII/IpOBaTL BBIBObI
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1.10

BBINIOJIHATh IPSAMBIE HM3MEPEHUs C MWCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

HM3MEPEeHUH ¢ Y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

IOPOBOJUTH  HCCIENOBAHWE 3aBUCUMOCTH  OAHOM  (hU3WYECKOM
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBaTh HCCIIEOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHusi, clexys  OpeJIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTU B BUJE TAaOMUI U TpauUKOB,

ACJIaTb BBIBOABI IIO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  M3MEpPEHUs  (U3NYECKHUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NpPEeNOKEHHOM HHCTPYKIUMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBuia TEXHMKM O€30MacHOCTH MpH  padboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTEePU30BaTh MPUHIUIBI JCHCTBUS W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUS, HCHOJb3YS
3HaHMSI O CBOMCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3YecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHHUUYECKHUE YCTPOICTBA U WM3MEPUTENIbHbBIE
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBIIATH CXEMbI
JNEKTPUYECKUX LeNeld ¢ TMOCIeNOBAaTeIbHbIM U  IapaJljIeIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas YCJIOBHbIE O00O3HAUYECHUS

OJIEMCHTOB 3JICKTPUUCCKUX ueneﬁ

1.16

OPUBOJIUTH TpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO)I€HI/I$I HOPM 3KOJOIH4Y€CKOI'O IIOBCACHUA B OKPY)KaI-OH_Ieﬁ cpeac

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACpKaHUs B CCTHU
I/IHTepHeT, Ha OCHOBE€ HUMEIOIIMNXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpG‘H&BOI’I WA MOXET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-

MOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE
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Marepuainbl, pecypcbl cetu  VHTEepHeT; BiaaeTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mmas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp’KaHUs, B TOM YHUCIE IYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIENOBATENIbCKOM JIEATENbHOCTH, IPU 3TOM
IPAaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IOHATUHHBIM anmapar Kypca

(hu3HKHN, COIPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HHU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJICHHBIMU  3aJa4aMH, CJEIWTh 3a BBIIOJHEHHEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinyaTtb ABJICHHUA II0 OINMCAHHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SBJICHHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/1a4y B y‘le6HYIO, BBIACIIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NUECKUX SBICHUI

1.4

ONMCBHIBATh H3yYEHHBIE CBOMCTBA Tel W (U3MYECKHE SIBJICHUS,
UCTONB3Ys (U3UYECKUE BEJIWYHMHBI, TPH ONHMCAHUM TMPABHIBHO
TPakTOBaTh  (PU3MYECKMI  CMBICA  HCHOJb3YEMBIX  BEJIMYUH,
0003HaueHHs ¥ €ANHUILB! (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU

BCIIMYMHAMU, CTPOUTH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCHMOCTEN
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(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IPU 3TOM JAaBaTh CJIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluld IPaKTHKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKuXx sBIECHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIE 3agaud (OmMMparomuecs Ha cucremy u3 2 — 3
yYpaBHEHUI), UCHONb3ysd 3aKkoHbl U (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHAlIM3a YCIOBHS 33Ja4d
3aMMChIBaTh KPaTKO€ YCJIOBHUE, BBISABIATH HEAOCTAIONINE WU
130bITOYHBIE AaHHBIE, BEIOWPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUIS pelleHusi, MPOBOJUTH Pacu€Thl M OIEHMBATh PEATUCTHUYHOCTD

MOJIy4€HHOTO 3HAYeHUsI (PU3NUECKON BETUUHHBI

1.8

pacro3HaBaTth NpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3MUecKuX METOJIOB, HCIOJB3Ys ONMCAHWE HUCCIIEAOBaHMS, BBLACISTDH
MpoBEpsieMOe TPEIIOI0KEHUE, OLIEHUBATh MPABUIIBHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHBI/I‘leCKI/IX SIBIICHUN WU
(1)1/131/1qu1<1/1>( CBOMCTB TEJI. CaMOCTOSTEIIHFHO CO6I/IpaTb YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOJUTh MPH HEOOXOAMMOCTH CEPHUI0 MPSIMBIX HW3MEPCHU,
ompeneNssi CpelHee 3HAYCHUE H3MEpseMOd BennvyuHbl (PoKycHOe
paccTosiHue coOMparoIel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IOPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBaTh pe3ysabTaThl
MOJIy4eHHON 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BUAE TaOIUIU

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA
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1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIaHUPOBATh U3MEPEHUs], COOUpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH W3MEPEHMs, CIEeAysd IPEUIOKEHHOW HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh TMpaBuia TEXHUKM Oe3omacHocTh mpu  pabore cC

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

paznuyaTh OCHOBHBIE MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJEbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHOJb3YsS
3HaHMSI O CBOMcCTBax (IU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCTIONb30BaTh CXEMbl W CXEMaTHYHBIE PUCYHKH HW3yYCHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TJIOCKOM

3epKaie ¥ cOOMparoIeit TnH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (PU3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juig  oOecrieueHusi Oe30macHOCTM Tpu  oOpalleHuu ¢
npubopaMy U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 3[J0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POpMAIUHU (PU3UUECKOTO COACPIKAHUS B CETU
WNurtepuer, camocrosiTenbHO  (OPMYIUpYs TMOUCKOBBIM  3ampoc,
HaXOJAWTb TIYTH  OMNpPENENCHHUs  JIOCTOBEPHOCTH  TOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHUM M JOMOJHUTENbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTepaTypy (GHU3UYECKOTO COJIEp)KaHus, CIPaBOYHbIE
MaTtepuainbl, pecypcbl cetu MHTepHeT; BnaneTh  IpuEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus MHGOpPMAIMU U3 OIHOMN

3HAKOBOM CHUCTEMBI B APYTYIO
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1.20

co37aBaTh COOCTBEHHBIC IMMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJICpIKaHUs, MYOJIUYHO TPEICTABIATh PE3yIbTaThl MPOCKTHOW WIIH
UCCIICJIOBATENILCKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUMHBIN anmnapaT u3y4yaeMoro pasjaeia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE MPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEN ayAIUTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHM YYE€OHBIX TMPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXXAIOILIETO MHPA

11

®usnka — Hayka O npupone. SBIEHUS NPUPOIBI.
@uU3nNYeCKUEe  SBICHUS: MEXaHUYECKHUE, TEIUIOBbIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznyeckue BeMMUuHBL ~ M3MepeHuwe  (pu3MUECKUX
BenmuuuH.  ®Dusumyeckue  npubopsl.  IlorpemHocTts

U3MepeHnil. MexxayHapoaHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBICHEHHE

HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

###Par###l3mepenne pacCTOSTHHM.
###Par###lI3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MabIX Tell.
###Par###lI3mepenne  TemrepaTypsl NPU  TTOMOIIH

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYpPhbL

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par##Ctpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasmepbl.  OmbBITBI,  JOKa3bIBAIOIIHE  JUCKPETHOE

CTPOCHHC BCUICCTBA

2.2

###Par### )/ prokeane  dactuir  BemectBa.  CBS3b
CKOPOCTH  JBWXKEHHS 4YacTUIl C  TeMIepaTypoM.

BpoynoBckoe nBuxenue, tupdysus

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC

2.4

HH#Par### ArperatHple COCTOSIHUSL BEILIECTBA: CTPOCHHE

79




ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.
B3aumocBI3p MEXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX MU HMX aTOMHO-MOJICKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOThI:

#H#Par###01enka nuaMerpa aToMa METOJOM PSAOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

#HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO
paciupeHus ra3os.

HHHPar#H#0ONbITEL 10 OOHAPYXKEHUIO JEHCTBUS  CHJI

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIDKCHHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBIKEHWHU. Pacuér mytu u BpemeHU
JIBUKECHUS
SlBnenne uHeprmu. 3akoH MHepuMH. B3anmoneiicTBue
3.3 TeJ KakK NMPUYMHA M3MEHEHUS CKOPOCTH JBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Tejia
34 #H#Par### iniotHocTte BemecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €IMHHIIE 00BEMA BEIIEeCTBA
3.5 Cuila KaK XapaKTepUCTHUKa B3aUMOICHUCTBUS TEI
36 Cuna ymnpyroct u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIbIO JUHAMOMETPA
T ##HPar## SIsnenne TAroreHus M cuia TsokectH. Cuta
' TSOKECTH Ha APYrux miaaHerax. Bec rena. HeBecomocTh
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B mpupoae U TEXHUKE
39 #HH#Par###CroxxeHue Ccuil, HANpaBiICHHBIX 10 OJHOM
. npsMoi. PaBHoericTByromas cui
310 [IpakTdeckue pabOTHI:

OHpCI[eHCHI/IC CKOPOCTH  PaBHOMCPHOTO  JIBWKCHUSA
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(apyka B JKUJOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMoOWIs u Tak pganee). OmnpeneneHue CpenHei
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapHKa IIo
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOLIHE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) MpY>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTb CUJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tejla U

XapakTepa COINPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW IPHUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEN 1 TA30OB
a1 Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEITMYCHHS TaBJICHHS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEPaTypbl
43 [lepenava naBneHus: TBEPABIMU TEIIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTnueckne MalmHbL
3aBUCHUMOCTh  JaBJICHHUSI JKUJIKOCTH OT TJIyOHHBI.
4.4 ['mppocraTudeckuii mapagokc. CooOIIaronuecs: CoCcybl.
['unpaBnuyeckue MeXaHU3MbI
AtMocdepa 3emnu u atmocdepHoe naBieHue. [I[puauHbI
AE CYIIECTBOBaHMs BO3IYIIHOM 000j04yku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO AaBIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepnoro mgasnenus. llpuGopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHI:
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HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHON B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEN0, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JEHCTBYIOIIECH
Ha TeJNO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTH  BBITAJIKUBAIOLIECH
CWJIBI, JIEUCTBYIOLEH Ha TEJIO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKMJIKOCTb YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu

KOHCTPYUPOBaHHE  JIOJKM U  OIpeaereHue e

Irpy30N10AbEMHOCTH

Odusnyeckue  SBJICHUA B TPUPOJIE:  BIMSHUE
4.10 aTMOC(EepHOTo JTaBJICHHS Ha dKUBOW OpraHu3M, IIaBaHue

pBIO

TexHuyeckue YCTpONCTBA: COOOIMIAOLIUECS COCYIBI,
a1l YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpecc,

MaHOMETp, OapoMmeTp, BBHICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckasi pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThle MEXaHWU3MBI: pblYar, OJOK, HAKIOHHAs
' IUIOCKOCTh. [IpaBmito paBHOBECHSI pbyara
5.4 [IpumMeHeHue paBUiIa paBHOBECHUS pblyara K OJIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
55 TI0JIE3HOTO JeWCTBUS MEXaHU3MOB. [TpocTeie
MEXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas SHEprus. 3aKOH HM3MEHEHUS U
. COXPaHEHHUS MEXaHUUYECKOH SHEepTUn
£ 9 [IpakTdeckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHUJIBI TPEHUS TpU
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PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/J[ HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa coOXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKM, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasjiena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsSI BelecTBa. Macca U pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KJAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTo
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ia30B, JKUJIKOCTEH W TBEPIBIX TEI
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON
Teopuu
6.4 CMauuBaHue U KanUISIPHbBIC SIBJICHUS
6.5 TenoBoe pacIMpeHHE U C)KATHE
66 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,
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U3Iy4eHUE

KonnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  KoHzaeHcauus. Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Bnaxxaocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareia. TeIUIoBblE IBUraTeNIM W 3aruTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAIleHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHAPar###0nbITel  TI0O  BBIPAIIMBAHUIO  KPUCTALIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIupeHusl ra30B, )KUJIKOCTEH U TBEPIBIX Tell.

###Par#H#OnpeneneHue naBieHHUs] BO3[yXa B OallJIOHE
HITpUIIa.

HHHPar#H#ONbITEl, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHHUsS WU
OXJIAXKICHHUS.

#H#Par###1IpoBepka rUMoTe3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpH‘{CCKOﬁ
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TpyOKe OT TeMIepaTyphl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPrUM TeJia B pe3ybTare TeIuionepeaadyd U padoThI
BHCITHUX CHUIL

###HPar#t#llccnenoBanre SIBICHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mmporecca HCIapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

#H##Par###OnpeneneHne yneabHON TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBJICHHUS B MPUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHME W KalWUISIPHbIE SBJIEHUS B MPUPOJE,
KpUCTaJUIB B TIpHpoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HNHECs, CHEra.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MHapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

7.3 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO
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noss. lIpyuHIMO Cynepno3uuyM 3JIEKTPUYECKUX IOJIEH

(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anexkrpudeckuil 3apsn. Crpoenue aroma. [IpoBoaHuKH U

JUDJICKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

OneKTpuueckuié  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
7.6

AIEKTPUUECKOTO TOKA. ICTOUHUKHU TTOCTOSIHHOTO TOKa

HerictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUJKOCTSX M razax

Onektpuyeckas uenb. Cuia Toka. DJNEKTPUYECKOE
7.8

HaIpsDKEHNE

9 ComnpoTuBieHne MIPOBOIHUKA. VY aensHOE

7.

COMPOTHBIICHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu

[TocnenoBarenbHOE W MapajjieNIbHOE  COEAMHEHUE
7.11

POBOJAHHUKOB

PaGora M MOLIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DNeKTpUUecKue HEenu M IMOTPEeOUTENH HJIEKTPHUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocTosiHHble MarHuThl. B3auMonelcTBUE MOCTOSHHBIX
7.14

MarHuTOB

MaruautHoe mone. MarHuTHoe Tojie 3eMid U €ro
7.15

3HauUEHUE 7S )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE MOJIE SJIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 3IeKTPOMarHiTOB B TEXHUKE

JleficTBe MarHMTHOTO IIOJIE Ha MPOBOJHUK C TOKOM.
7.17 DNEeKTpOABUTaTENb MOCTOSHHOTO TOKa. Mcmnonb3oBaHue

BHGKTpOI[BI/IFaTCJIeﬁ B TCXHHUYCCKUX yCTpOﬁCTBaX n Ha
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TpaHCIIOPTE

Onpiter  @apanes.  SBieHue  3IEKTPOMarHUTHOMN

7.18
uHaykiuu. IIpasuio Jlenna
DIIeKTPOTEHEPATOP. CnocoOmr MIOJTy4CHHS
7.19 3JIEKTPUYECKON SHEPIUU. DNeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH
[IpakTnueckue pabOThI:
OnBITH TI0 HAOTIOACHUIO JICKTPHU3AIUHN TEJ WHIYKIHCH
Y TIPH COTIPUKOCHOBEHUM.
HccnenoBanvne JOelCTBUS DIIEKTPUYECKOTO TMOJS  Ha
MIPOBOJIHHUKY M TUDIICKTPUKH.
COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKON IIeTH
MTOCTOSTHHOTO TOKA.
N3mepenne u peryimpoBaHue CHJIBI TOKA.
N3mepenue u peryimpoBaHUe HAMTPSHKCHHSL.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYLIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HAMPSHKCHUS
Ha PE3UCTOPE.
OnbIThI, JNEMOHCTPHUPYIOIIHE 3aBUCHUMOCTH
7.20 ANEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHUKA OT €ro

JUIMHBI, IJIOIAH MTOIIEPEYHOrO CEYEHUs U MaTepHaa.

IIpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIPU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBwiia A1 CWIbl TOKA NPU MAapajuIeIbHOM
COeUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
JNIEKTPUYECKOTO TOKAa, MIYLIEro 4Yepe3 PEe3UCTop.
OnpeneneHne  MOLIHOCTM — JIEKTPUYECKOTO  TOKA,
BBIICIIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIEr0 4Yepe3 JIAMIIOYKY, OT HalpsLKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO MOJIS IOCTOSTHHBIX MArHUTOB IIPU

ux O6’BCI[I/IH6HI/II/I U Ppa3aciiCHUU. HccnenoBaHue
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JEUCTBUS NIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnepIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCUCTBUS KAaTYIIKA C TOKOM M MarHuTa OT CHJIbI
TOKA W HaIpaBJICHWs TOKa B Karyumke. l3ydeHwue

I[eflCTBI/ISI MAarovuTHOrO IOJi1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KIIJg
3JIEKTPOIBUTATEIBHOMN YCTaHOBKH. O1BITEI o

HCCICO0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHIAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ouszndeckue SBICHUS B TMPUPOJIE: DIICKTPUUECKHE
SIBJICHUA B aTMOC(bepe, SJICKTPHUYECCTBO KHNBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA XKM3HU Ha 3eMne, MOJIAPHOC

CHSIHHEC

1.22

TexHuyecknue yCTpOMCTBA: 3JIEKTPOCKOM, aMIEepMETp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUICCKOH SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE ~ TPUOOPHI,  HarpeBaTeJIbHBIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUUECKHUE
NPEIOXPAHUTEIH, JJIEKTPOMArHuT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx snemenTa [IpoBepsieMble 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHWYECKUE SBJIEHU A
MexaHuyeckoe JBIKEHUE. MarepuanpHas TOYKa.
8 o4 Cucrema otcuéra
8.2 OTHOCHUTENTHPHOCTh MEXaHUYECKOTO JIBFIKCHHSI
8.3 PaBHOMEpHOE NPSIMOTMHEWHOE IBIKEHUE
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##HPar##HepaBHOMEpHOE MPSAMOJIMHENHOE ABUKEHUE.

8.4 CpenHsdss W MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPaBHOMEPHOM JIBKEHUU
8 VYckopenue. PaBHOYyCKOpEHHOE IIPSAMOJIMHEVHOE
> JIBYDKEHUE
8.6 #HH#HPar###CroboHoe nanenue. OnbITel [ anuies
#H##Par###PaBHoMepHOE JBWKEHHUE TI0O OKPY>KHOCTH.
8.7 [lepron u uvactora oOpamienus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpemMuTenbHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 HH#APar###] [pyuHINIT CYTIEPIIO3UITAN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar#H##Cuna TpeHus: cuia TPEHUS CKOJBKEHUS,
8.13 CHJIa TPEHUsI TOKOsI, APYTHEe BUIBI TPEHUS
8.14 #H##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MajeHUs
8.15 JBwxenue  mianer  Bokpyr  Connna.  IlepBas
' KOCMMUECKasi CKopocTb. HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue MaTepuanbHOU TOYKH. AOCOJIOTHO TBEPIOE
' TEJIO
8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
' ocCbl0 BpateHus. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. 3Menenue ummynbca. IMIynsc CHITbI
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 HHHPar###PeakTUBHOE IBIDKEHUE
8.21 MexaHunueckasi paboTa 1 MOLTHOCTb
8.2 PabGora cun Tsxectu, ympyroctd, TpeHus. CBs3b
' SHEpPIruu U paboThl
[lorenumaneHast dHeprus Tena, MOJHATOTO  Haj
8.23 MOBEPXHOCTHIO 3eMJTU
8.24 [ToTeHnmanpHas 3HEPIUs CKATON MPYKUHBI
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8.25

###Par###Kunetnueckass  sHeprusa.  Teopema o

KMHETUYECKOU SHEPIUU

8.26

H#HPar###3akoH coOXpaHEeHUsI MEXaHUYECKOW SHEPTrUU

8.27

[IpakTnueckue pabOThI:

Ornpenenenue CpelaHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tejaa IpPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHHM NIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rHUMOTE3bl: €CIU MNPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCeN, TO COOTBETCTBYIOLIHE
MIPOMEXKYTKH BPEMEHH OTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHUJIBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpManbHOrO JaBieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHUs. OmnpeneneHue
KECTKOCTH TpyXKuHbl. Omnpenenenue padOTHl CHIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHU Tela IO
TOPU30HTAIBHON TMoBepxHOCTH. OmnpeneraeHue padboThI
CWJIBI  YOpPYrocTH  Npu  THOoabEME  rpy3a €
UCIOJIb30BAHUEM  HEMOABM)KHOTO UM IOJBHYKHOTO

OJIOKOB

8.28

duzndeckue SIBICHUS B IIpupoac: MpUINBbBI U OTIMBEI,
JABMXKCHUC IIJIAHET ComHeuHoH CUCTEMBI, PCAKTHBHOC

JABUXXCHHC JKHBbIX OPIraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCETDP, JaT4YnK1

IMOJIOKCHHS, PACCTOSAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

Konebarensuoe JABHIKCHHC. OcHoBHBIE XapaKTCPpHUCTUKU

- KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY/1a

9.2 MareMatuueckuit 5 MIPY>KUHHBIN MAasITHUKH.
' [IpeBpaiienue sHEprux Mpu KoJ1eOaTeIbHOM JIBUKEHUU

0.3 3aryxaromue KosiebaHus. BpIHyXaeHHBIE KojeOaHMS.

Peszonanc
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9.4

Mexaunueckue BoIHBI. CBOMCTBA MEXaHUYECKAX BOJIH.
[IpoonbHbIe M MONeEpedHble BOJHBL. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacnupocTpaHeHuss. MeXaHn4eCKre BOJIHBI B

TBEPAOM TeJIe, CEICMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTB 1 BbIcOTa 3BYyKa. OTpakeHUE 3BYyKa

9.6

Wudpa3Byk u ynpTpa3Byk

9.7

[IpakTueckue pabOThI:

OmpeneneHre  4acTOTBl M Tepuoja  KoJjeOaHuit
MaTeMaTHYEeCKOTO MasTHHKA.

OmpeneneHre  4acTOTBl M Tepuoja  KoJjeOaHuit
NPY>KWHHOTO MasiTHUKA

HccnenoBanne 3aBHCHMOCTH — IIepuoja  KosieOaHMI
MOJIBEIIEHHOTO K HHTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanme 3aBHCHMOCTH — TIepHoja  KosieOaHMI
NPYKHHHOTO MasTHHKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHMOCTH nepuoza KoJeOaHui rpy3a,
HOJIBEIICHHOTO K HUTH, OT MAacchl Ipy3a M KECTKOCTH

npyxuHsl. I3Mepenue yckopeHusi cBOOOHOTO Ha/IeHUs

9.8

®du3nvecKue SBICHHUS B MPUPOJE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACCHHUE, CEHCMUYECKHUE BOJIHBI,

IMYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBaI 9XO0JIOT, MHCIIOJb30BaHHUC

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HGKTpOMaFHI/ITHOC I10JI€C. QHGKTPOMaFHI/ITHbIe BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH

10.2 [Ixaa 371€KTPOMarHUTHBIX BOJIH

10.3 DOnekTpoMarHuTHasi mpupoja cBera. CKOpPOCTh CBeTa.

. BousHOBBIE CBOlICTBA CcBETa

[IpakTuueckue pabOTHI:

10.4 N3ydeHne CBONCTB  DIEKTPOMATHUTHBIX BOJH €
MOMOIIBI0 MOOMIIBHOTO TenedoHa

105 Oduznyeckue SBIEHUS B MPHUPOJAE: OHUOIOTHUYECKOE

JIeiicTBHE BUJIUMOTIO, YJ'ILTpa(bI/IOJ'ICTOBOI“O u
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PEHTTE€HOBCKOTO U3JIy4CHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AIIEKTPOMATrHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTouHMKYM CBETa
11.2 [IpsimonuHeElHOE pacpoCTpaHEHHE CBETA
113 OTtpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
' cBeTa
114 [Ipenomienne cBera. 3aKOH TMPEIIOMJICHHUS CBETA.
' [TotHOE BHYTpPEHHEE OTpaKECHUE CBETA
11.5 JInnza. Xox yden B JIMH3E
116 OnTudeckass cuctema (oToarmapara, MHKPOCKOTA U
' TeJIeCKOoma
117 I'maz xak onTudeckas cuctema. biIM30pyKoCTs U
' JTATbHO30PKOCTh
118 Pasnosxxenue Oenoro ceera B criektp. OmnbiTel HpioTOHA.
' CrnoxeHue cnekTpanbHbIX IBETOB. Jlucnepcus csera
11 [IpakTrueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#H##Par###l3yueHue  XapakTEPUCTHK  HM300pakeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
. ###Par#t# lonyuenue u300paKeHUH C  MOMOIIBIO
coOuparolie JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pacCTOSHUSL U
OTNITUYECKOM CUITBI COOUPAIOIIECH TUH3BI.
HHHPar###ONBITEl 10  pa3loXKeHUI0 Oelloro cBeTa B
CIEKTD.
HHHPar###OnbITEl 110 BOCHPHATHIO IBETa MPEAMETOB
Py UX HAOIIOICHUU Yepe3 IBETOBbIC (PUITBTPHI
11.10 ®dusnueckue sBiIeHUs B npupoje: 3atMenust ConHIa u
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JlyHbl, 1IBETA TEJ, ONTHYECKUE SIBIICHUS B aTtMocdepe

(uBet Heba, pedpakius, paayra, MUPax)

111 TexHuueckue yYCTpOMCTBA: OYKH, [IEPUCKOII,
' doToanmapar, ONTUICCKHE CBETOBOIBI
KBAHTOBBGIE SABJIEHU A
191 OmnbiTel Pesepdopna u 1uranerapHass MOAETh aTroMa.
' Monens aroma bopa
199 Hcnyckanne u mormnoiieHue cBera aroMoM. KBaHTHI.
' JInnelyaTble CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3Iy4eHus
194 Crpoenue atoMmHOro snupa. HykimoHHas MoJeNb
' aTOMHOTO sifpa. M3oTomnbl
195 PagnoaxTuBHble mpeBpamenus. llepuon momypacmana
' ATOMHBIX sI7Iep
126 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3aps0BOrO U
' MacCcOBOT'O YHUCEl
12.7 DHeprus CBsI3u aTOMHBIX sifep. CBsI3b MacChl M SHEPTUH
12 198 Peakuuu cunTe3a u aeneHus saep. CTOUYHUKN 3HEpryuu
' CoumHiia 1 386311
129 Snepnas sHepretuka. JlelcTBUE — paJMOAaKTHUBHBIX
' U3ITyYEHHUI Ha KUBbIE OPTraHU3MBI
[TpakTrueckue pabOTHI:
Habmionenue CrjiomHelX ¢ JUHEHUYATBIX CIIEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBanue TPEeKOB: U3MEPEHHE SHEPTMM YaCTHIIBI
0 TOpMO3HOMY TTyTH (110 hoTOrpadusim).
N3mepenue paguoakTuBHOrO (poHA
Ousnyeckue SBICHUS B MPUPOJE: ECTECTBECHHBIN
paZvoaKTUBHBII ¢oH, KOCMHUYECKHE Jy4H,
12.11 paZiMoOaKkTUBHOE W3JIy4YE€HUE MPUPOIHBIX MHHEPAJIOB,

JIeficTBHUE PaAOAKTHUBHBIX H3J'Iy‘leHPII>i Ha OpraHu3sm

YCJI0BCKa
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMI
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAyYHOM  KapTHHE  MHUpa;
c(hopMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHWN W UX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIecTBOBaHUS MaTepUn, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBJIICHUE,
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIIeM MHUpPEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HUCIIOJIb30BAHUC HX JIA PCHICHHA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMM METOJOB HAy4YHOIO IIO3HAHUSA C Y4YETOM
coOuo/IeHHs MpaBuil 0€30MacHOro TpyJa: HaOMoJeHHe (U3UYECKUX

SIBIICHUWI:
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YMEHHUE CAMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThI, (POPMYIHUPOBATH BBIBOIBI;
IPOBE/ICHUE MPSMBIX 1 KOCBEHHBIX H3MEPEHHUN (PU3NUIECKUX BEINYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4ETOM 3aJAHHOU MTOTPEITHOCTH PE3yIbTaTOB U3MEPEHU;
MPOBEACHNE  HECJIOKHBIX  OKCIEPUMEHTAJIbHBIX  HCCIEIOBAaHUM;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYIO YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIy4eHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAC TaOIUI[ H
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIAHETapHas MOJENIb aroma,
HYKJIIOHHAsi MOJIeJIb aTOMHOTO $/ipa) U YMEHHE MPUMEHSTh UX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHUE C OMOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHune pemath pacuéTHele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBl W (OPMYJIbI, CBsI3bIBAIONIME  (PU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajayM,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
OPOBOAMUTH PAcu€Thl W OLEHUBATh PEATHCTUYHOCTH TOTYYEHHOTO
3HaueHus (PU3MUecKOl BETUYMHBI; YMEHUE OMPENENiITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4n

YMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONHNCAHUIO, UCIIOJIb3YSA 3HAHUA O
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CBOMCTBaX (PU3UYECKUX SBICHUA M HEOOXOJAUMBIE (U3NUECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
NOBCEHEBHON KM3HM Jjsi  oOecriedyeHus O€30MacHOCTH NP
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOMIEH cpeae; HNOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI palfMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEP)KaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHHMBATh JOCTOBEPHOCTb
MOoJyd4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMUXCS 3HAHUM |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHN Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3MUeCKOro coAep KaHMsl, CIPAaBOYHbIE MAaTepHalbl, PECYpChl CETH
Wnrtepner; BnageHue 0a30BbIMM  HaBBIKAMHU  [IPEOOPa30BaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB

IHEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 MEXAHWYECKUE SIBJIEHU A
11 Mexanuueckoe JABMKeHHe. MarepuanbHas Touka. Cucrema  orcuéra.
' OTHOCUTENBHOCTD JIBU)KEHUS

PaBHOMepHOEe u HepaBHOMepHOE aBxkeHHe. CpenHssi ckopocTs. Dopmyna ams

1.2 BBIYMCIICHUS Cpe/iHel ckopocTH: V = Sft
13 PaBHOMepHOE MpsAMOIMHENWHOE JBM)KEHHE. 3aBUCUMOCTh KOOPIMHATHI Te€sla OT

BpPCMCHHU B CIIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JABHKCHUA:
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x(t)=x,+vt
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUIS TPOEKLUUU CKOPOCTH, MPOCKIHH
IepeMelIeHus, IyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IPSMOJIMHEMHOM

JABMXKCHUHN

3aBUCUMOCTb KOOpAMHATBI Tella OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOIO

HpﬂMOJH/IHCI\/JIHOFO JABUKCHUS:

Sx{f} = 1':|;|: *f_l'.?x *

(] iy

@opMynbl Ul MPOEKUHUH IMEPEMELIECHUs, IMPOEKIUNA CKOPOCTH M MPOEKIINH

YCKOPEHHS ITPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUH

2
1.4 .sx(r)=vﬁx-r+ax-%.
U_\'('f) =gy T4, 1,
a.(t)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
I'paduku 3aBUCHMMOCTH OT BpeMEHH Uil IPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, NPOEKIUU TIepeMelIeHUsl, KOOpAUHATHl MPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBHYKCHHUU
CBoOonHoe manenue. GopMyibl, OMUCHIBAIOIINE CBOOOJAHOE MajJeHUE Tela 1o
BEpPTUKAIN (JBW)KEHUE Tejda BHHU3 WM BBEPX OTHOCUTEIIBHO IOBEPXHOCTHU
1.5 3emun). ['paduku 3aBUCHMOCTH OT BpPEMEHU JUIS TPOCKIIMH YCKOPEHUS,
MPOEKIIMM CKOPOCTH W KOOPAMHATHI TMpU CBOOOJHOM TaJ€HUU Tejla IO
BEPTHUKAIN
CkopocTh paBHOMEPHOTO JABIKEHHS Tella M0 OKpyxHocTh. HampaBienwue
CKOPOCTH.
dopmyna A7 BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyc OKPY)KHOCTH U TEPUOJ
oOpareHus:
2nR
1.6 V==

HeHTpOCTpeMI/ITeJ'ILHOG YCKOpPCHUC. HaHpaBJ'IeHI/Ie HOEHTPOCTPEMUTCIILHOT'O

YCKOPCHUHA. cDOpMyJ'Ia JJI1 BBIYUCIICHUS YCKOPCHUS:

2

_u
“WR
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dopmyna, CBSI3BIBAIOIIAS [IEPUOJI U YACTOTY OOpaIleHus:

v L
T

Macca. ITnotHoCTh BemecTBa. @opmyiia Il BBIYUCICHHS TIJIOTHOCTH:

_om

1.7 V
1.8 Cuna — BekTopHas Qusnueckas BenuyuHa. CloKeHue Cui
1.9 SBnenue nnepuuu. Ilepssoiii 3akoH HeroToHa
Bropoit 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIONIEH Ha
TEJI0
Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:
1.11 Fy 4 =-Fi
TpeHne nokos u TpeHue CkoJabxeHUss. PopMyiia 1s1 BBIYUCICHHUS MOy CUJIBI
TPEHUSI CKOJIb)KCHHUSA:
1.12 F_=un-N
p- K
Hedopmanus Tenma. Ympyrue M Heynpyrue negopmaunuu. 3aKkoH yIpyrou
nepopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TArorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
1.14

My - 1H4
F=G-—1_2

R
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Cuna Tspkectd. Y cKkopeHre CBOOOIHOTO TaICHHS.
®opmyina Juisl BBIYUMCIEHUS CUJIbI TSHDKECTU BOJIM3H ITOBepXHOCTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Connna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMrrynse Tena — BeKTopHast GU3HUYecKas BeIHIHHA.
D=mi

HNmnynec cucremsl Ten. U3Menenne umnynbca. MMImynbc cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIsd SaMKHYTOﬁ CHUCTEMBI TCJI:
D=1, +1m, U, =const

PeaxktuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra 151 BEIYUCICHHS paOOThI CHJIBI:

A=Fsoosc

Mexannyeckass MOILTHOCTb:

N=2
I

1.18

Kunerndeckas u moTeHIMAIbLHAS SHEPrus. d)opMyna JJIs1 BBIYHUCIICHU S

KUHETHUYECKON SHEPTUU:

}JEJE
By

TeopeMa 0 KHHETHYCSCKOM OHEPTHUH. (DOPMYJ'Ia JJIs1 BBIYUCIICHU A HOTGHLII/I&J'IBHOfI

OHECPI'vM TEJia, IIOAHATOIO

HaJ 3eMuIéi:

E,= mgh

1.19

Mexanuueckas OHEpTUA:
E=E,+E,

3aKkoH COXpaHCHUA MEXaHHYeCKOH SHEPTHUH. d)opMyna I 3aKOHA COXPaHCHUA
MEXaHHUYeCKOU OHEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHYeCKOM OHCPIruu Mpu HAJIMYUU CHUJIBI TPCHUA.
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1.20

ITpocThie MEXaHU3MBI. «30JI0TOC MTPABHUIIO» MEXaHUKH.
Peruar. Moment cwer; M - Fl.

VYcnoBue paBHOBECUS pplvara:
M +M, +..=0
[ToasuwxHbIi 1 HenOABWKHBIN O0510ku. KITJ] mpocThix MexaHU3MOB,

n= Anonesaas
A‘S&I‘I:E‘IEEE&H

1.21

JlaBiienue TBEpIOTO TEIA.

@opmyia Ui BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tea:

_F

JaBnenue raza. AtTMocdepHoe TaBiIeHUE.
FI/I)IpOCTaTI/ILIeCKOG AaBJICHUEC BHYTPHU KXKHUJIKOCTH.

@opmyrna [ BBIYMCICHHS 1aBJICHHS BHYTPHU KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akoH Apxumena. Dopmyna i ONPEACICHUS BBITAIKUBAIOIIECH CHUIIBI,

JeHCTBYIONIEH Ha TeJo, OrPYKEHHOE B KUAKOCTh MITH T'a3:
Fag =PEV

VYcnosue nnaBanud Teia. [1naBadue CYAOB M BO3QYyXOIlJIABAHUE

1.24

Mexanudeckue KojeOaHus. AMIUIMTYAQ, TEPUOJ M 4YacToTa KOJCOAHHIA.

d)opMyna, CBA3bIBAOIIAA YaCTOTY U ICPUOJ KOJIEOaHUH:

1.25

Martematuueckuii W TPYKUHHBIM MasTHUKU. l[lpeBpamienue sSHEpruv Mpu

KoJIe0aTeIbHOM JABUKCHHUU

1.26

3aTyxa}0mHe KoJIeOaHMSI. BbIHy)KI[eHHBIe koJiebanus. Pe3onanc

1.27

MexaHn4ecKnue BOJIHBL. HpOI[OJ'IBHBIe " TIOIICPCUYHLIC BOJIHBI. Z[J'II/IHa BOJIHBI H

CKOPOCTBh PaCIpOCTPaHCHHNA BOJIHBI:

h=v-T
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1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TPaHMIIE

nByx cpell. MHdpa3Byk u yabTpa3ByK

1.29

Ipakmuyeckue pabomul

N3mepenne cpenHeill IIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
NPYKUHBL, KO((UIMEHTAa TPEHUSI CKOJBXKEHUS; paObOThl CHIIBI TPEHHSI, CHJIIBI
YIPYroCTH; CPEIHEN CKOPOCTH IBUKEHMSI Opycka IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHUs1 OpycKa TpH ABIKEHHH TI0 HAKIOHHOW IUIOCKOCTH; YacTOTBHl H
nepuosia KOJIGOAHWH MaTeMaTHYeCKOTO MasTHUKA; YacTOTBl W Iepuoja
KoJeOaHuil MPYKMHHOTO MAasTHHKA; MOMEHTa CHWJIbI, JIEHCTBYIOIIETO0 Ha pblyar;
paboThl CUJIBl YOPYrOCTH HpHU MOABEME TIpy3a C IMOMOIIbI HEMOJBHXHOIO
0510Kka; pabOTHI CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
Ooxa.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT OO0BEMA MOTPYKEHHOU
YacTH TeNa U OT IIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChl TeJIa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
po/ia OBEPXHOCTH; CUJIBI YIPYIOCTH, BO3HUKAIOLIEH B MPY)KHUHE, OT CTEIEHU
nepopMaluu MpYyXKUHBI, YCKOpEeHUs: Opycka OT yrila HakJOHa HaIpaBJISIONIEH;
nepuoja (4actoThl) KojeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MepHoia
KoJieOaHUN MPYKUHHOTO MasTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI,
HCCIIEIOBAaHUE HE3aBUCHUMOCTH Tepuoja KoyieOaHUl HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBusl paBHOBECHS phIYara

1.30

Qusuueckue sANeHUss 6 Npupooe: TIPUMEPHl ABWKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KUBOM M HEKUBOI MPUPOJE, IEHCTBUE CUIIBI TPEHHUS B IPUPOJC U
TE€XHUKE, TPWINBBl W OTIUBBL, JBWKeHHE IUIaHeT COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, phlUaru B TEJ€ YEJIOBEKa, BIMSHUE
aTMOC(epHOro JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO, BOCIPHUITHE

3BYKOB JKUBOTHBIMH, 3EMJICTPSCCHUC, celicMHUYecKue BOJIHbI, IYHAMH, 5X0O

1.31

Texuuueckue ycmpoticmea: CHUUJOMETP, JATYUKU TOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUS, JAWHAMOMETp, TMOAIIMWIHUKYA, PAKEeThl, pbIYar, MOJABIKHBIA U
HETOJBIKHBIA OJOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY,
coOOIIaroIuecs: COCybl, YCTPOMCTBO BOJONPOBOJA, THMAPABIMYECKHH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIbTPAa3BYKa B 6BITy N TCXHUKC

TEIIVIOBBIE ABJIEHUA

2.1

OcHoOBHEBIC TTIOJIOKCHHUA MOJICKYJISIPHO -KHHETUYECKOM TCOpHUU CTPOCHUMA
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BeniectBa. Mojienu TBEPAOTO, )KUIKOTO M Ta3000pa3HOr0 COCTOSHHIA BEIIECTBA.

Kpucrannmaeckue u amopdHbie Tena

I[BI/I)KGHI/IC JacTul BCIICCTBA. CBs3b CKOPOCTH  ABHIKCHUA  YaCTUL[ C

22 Temneparypoil. bpoynoBckoe aBumxenue, 1uddysus
2.3 CMaunBaHue U KanWUISIPHbIE SIBICHUS
24 TennoBoe pacmpeHue U CxaTHe
2.5 TennoBoe paBHOBecHE
28 Buytpennss osHeprusi. Pabora m Teruiomepenada Kak CIOCOOBI HM3MEHEHHS
' BHYTPEHHEHN SHEPrun
2.7 Bunpl Termonepenaun: TeIONPOBOHOCTh, KOHBEKIIHS, U3TyIeHUE
HarpeBanne wu oxmaxnaenue ten. KoamyectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTD:
2.8
O=am(t,—1)
3aKOH COXpaHEHWs PHEPTUU B TEIUIOBBIX Ipolleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:
2.9
Q+0, +..=0
HUcnapenne u konzaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPruM B Mpoliecce
210 ucnapeHuss M KoHJeHcauuu. Kumenume KUIKOCTH. VYJenpHas TeIuioTa
' napoo6pazosanus: L = Q/m
2.11 Bnaxxnocth Bo3myxa
[InaBnenne u kpuctajummzauus. V3MeHeHHe BHYTPEHHEH SHepruu mpu
IUTABJICHUM U KPUCTAIIM3ALMU. Y IelIbHAs TEII0Ta IJ1aBJICHUS:
212 ) 0
o
BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y JefibHAast TEIUI0Ta CrOPaHUs TOIUIUBA:
2.13 g=0Q/m
2.14 [Ipunnuns! paboTs! TemnoBbix Apuraresnei. KI1/[ termoBoro apurarens
2.15 Ipakmuyeckue pabomul
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N3mepenne ynenpHOW TEMIOEMKOCTH METAJUIMYECKOrO LUIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJON KOMHATHOM Temmeparypsl (DUKCHPOBAHHON
Macchl, B KOTOPYIO OIYIIEH HarpeTblii IWIMHAP; KOJMYECTBA TEIUIOTHI,
OT/JIAHHOTO HArpeThiM IMJIMHJPOM, TOCJI€ OMYCKaHUsI €ro B BOJY KOMHATHOMU
TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTH BO3/[yXa; YJEIbHOW TEIUJIOTHI
miaaBieHus JbpAa. MccnegoBaHue HM3MEHEHHMS] TEMIIEpAaTypbl BOABI  IIPH
pPa3IMYHBIX YCIOBUSX; SIBJCHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

ropsiuei BOJIbI; MpoIecca UCIapSHUs

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHHUEC U KallWJIIAPHBIC

2.16 SIBJICHUSI B MPUPOJIC, KPUCTAIUIBI B Tipupoje, m3nydenne CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa
Texnuueckue ycmpoticmea: KalUIAPbI, TPUMEPBI UCIIOJE30BAHUS KPUCTAIIIOB,

517 XKUJAKOCTHBI TEPMOMETp, JATYMK TEMIICPATyphl, TEPMOC, CUCTEMa OTOILICHHS

' JIOMOB, THT'POMETPHI, IICHXPOMETp, IMapoBas TypOWHA, JBUTATEIh BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A

3.1 Dnektpuzarys Ten. /[Ba Buaa 3JeKTpUIECKUX 3apsiioB

3.2 B3anmoneiictBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

34 OnekTpuyeckoe mojne. Hanpsok€HHocTh  anekTpuyeckoro motist.  IlpuHnmn

' CYIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu osnextpuueckux 3apsaoB. JlelCTBHUE SIEKTPUYECKOTO I0JIA Ha
' anekTpudeckue 3apssl. [[pOBOTHUKY U IUANEKTPUKH
[ToctostHubIN 5ekTprUYecKkuil ToK. JleicTBus anekTprudeckoro Toka. Cuiia Toka.
Hanpsoxenue.

3.6 I =q/t,U=Alq
DNEKTPUUECKOE COMPOTUBIIECHHE. Y ACTBEHOE DIEKTPUUECKOE CONTPOTUBIICHUE:

3.7 R =pl/S

38 3akon Oma st ygacTka snekrpudeckoit neru: | = U/R

3.9 [TocnenoBarensHOE COENMHEHNE TTPOBOTHUKOB:
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1, =1, U=U,+U,. R=R,+R,
HapaJIHCJILHOG COCAUHCHHUC ITPOBOJHHUKOB PaBHOI'O COIMMPOTUBIICHUSA:

U=U:I=I+I;R=2.

2

CMenaHHbIe COCAUHCHHSA ITPOBOJHHNKOB

PaboTta u momHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxoyns — Jlenma:
3.11 0= 12 ‘R-t
3.12 OnbeiT Opcrena. MarHuTHOE IOJIE NPSIMOTO MNPOBOJHHKA C TOKOM. JIMHMM
' MarHUTHON WMHITYKITUU
3.13 MarauTHOe T1OJIe TOCTOSHHOTO MarHura. BzamMoneicTBHE NOCTOSHHBIX
' MarduTOB
3.14 JleficTBM€ MarHUTHOTO TIOJISI HA POBOJHUK C TOKOM
3.15 Omnbiter @apazes. SBnenne anekTpoMaruuTHol nHAyKIuH. [IpaBumno Jlenna
Ilpakxmuueckue pabomol
HN3mepeHne  ANEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOpPA;  MOITHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IIPOBOJHUKE
316 (pe3ucTopsl, TaMITOYKa), OT HAMPSHKEHUsI Ha KOHIAX TPOBOJJIHHUKA; 3aBUCHMOCTH
' CONIPOTHUBIICHUS OT JJIMHBI MTPOBOIHUKA, IUIOMIAIA €r0 MOMEPEYHOI0 CEUCHUS U
yII€IBHOTO COMPOTHUBIICHHUS.
[IpoBepka mpaBuiaa Ui JIEKTPUUYECKOTO HAIPSIKEHUS IIPH TMOCIIEI0BATCILHOM
COCIMHCHUHU IIPOBOJHHMKOB; MpaBWIA JJII CHJIBI 3JEKTPUYSCKOTO TOKa IpHU
MapajieIbHOM COCTMHCHHUH IMPOBOJIHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue s6NeHUs 8 npupooe: DIESKTPUUYECKHUE SBJICHHUS B arMocdepe,
3.17 AJIEKTPUUYECTBO KHMBBIX OPraHU3MOB, MArHUTHOE T0Jie 3eMiiu, Jipei( MOJ0COB,
POJIb MAarHUTHOTO TOJISL /17151 )KU3HU Ha 3eMile, OJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea. >SIEKTPOCKOI, aMIEPMETpP, BOJIBTMETpP, PEOCTaT,
318 CUETYMK  DIIEKTPUYECKOW  OSHEPruu,  DIEKTPOOCBETHTEIbHBIE  MPHOOPHI,

HarpeBaresbHbIE ANIEKTPOIPUOOPHI (mpumepsr), AIIEKTPUYECKHE

OpCaAOXPAaHUTCIIN, OBJIICKTPOMAIHUT, JSJICKTPOABUTATCIIb IIOCTOSAHHOTO TOKa,
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TEHEePaTopP NOCTOSHHOIO TOKA

3.19 DneKTpoMarHuTHbEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBas monienb cBeta. [IpsiMonrHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETa
3.23 Hucnepcus cera
3.4 Jlunza. Xoxa myueit B nun3e. POKycHOE paccTosiHUE JIMH3BL. OnTHYecKas cuia
' mansel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHIecKue MpruOOPHI
Ipaxmuyeckue pabomol
N3mepenue onTu4ecko Cuiibl coOuparomiei JWH3bI, (POKYCHOTO PACCTOSHUS
coOuparomeid nMH3BI (IO CBOMCTBY paBEHCTBAa pa3MepoB IMpeaMera U
396 M300pakeHus], KOTJa TpPEeAMET PacIloJIOKEH B JIBOMHOM (DOKyce), MOoKazaTels
' nmpenoMiIeHusT cTekia. MccnemoBanne cBOWMCTBA M300pakeHUs, MOYYSCHHOTO C
TOMOTIBI0 COOMPAONICH JIMH3BI; W3MEHEHHS (OKYCHOTO PACCTOSIHUS JBYX
CIIOEHHBIX JIMH3; 3aBHCHUMOCTH YIJla NPEJIOMJICHHs] CBETOBOIO Jiyya OT yIJia
MaJIeHHs Ha TPAHULE «BO3JIYyX — CTEKIIO»
3.7 Qusuueckue seneHuss 6 npupode: 3arMmenus Connua u JlyHbel, 1Bera Ten,
' onTHYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpouicmea: O4YKH, TMepHUCKol, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEGLIE SIBJIEHU A
i1 PanmnoaktuBHOCTh. Anbda-, Oera-, ramMmma-usnydeHus. Peakuun anbda-u Oera-
' pacmana
4.2 OmnsiTel Peszepdopaa mo paccesnuto anbda-yactui. [InanerapHas moaens atoma
4.3 CoctaB atoMHOTrO0 sipa. M30To1bI
4.4 [lepuon nomypacmajga aTOMHBIX SAEp
4.5 SAnepHble peakiuy. 3aKOHBI COXpaHEHUs 3apsAI0BOT0 U MAaCCOBOTO YHCET
Qusuueckue sA61eHUs 8 Npupode: E€CTECTBEHHBIM paJMOAaKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4yd, PaTUOAKTHBHOE W3Iy4eHUE MPUPOTHBIX MUHEPAJIOB,
NeCTBHE PAaAMOAKTUBHBIX U3ITyYEHHUI Ha OPTaHU3M YelOoBeKa
47 Texuuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIBHBIN J03UMETp, Kamepa

BI/IJ'ILCOHa, AACPpHAd SHCPreTuKa
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