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HOACHUTEJIBHAS 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 takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
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 00111er0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (H3ndyeckue 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4d (PuU3MUEeCKOro oOpa3oBaHHSA B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTAMHM, XapPAKTEPHU3YIOLIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbIE JI0KA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

Hemun wu3yuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokos ot 3
nexadps 2019 r. Ne [1K4BH).

Ieaun n3zyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa W CTPEMJICHHA OOydYaroumxcss K HaydyHOMY
U3YUYEHUIO TPHUPOJBI, Pa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJI€ MO3HAaHUA U (POPMUPOBAHHUE
UCCJIeI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoOBaHHME MpENCTAaBIECHUNW O POAU (PUMKH A Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM AESITeNIbHOCTH, CBA3aHHOM ¢ (M3HUKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1ejedl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

o01rero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONIMX 3a4a4:

eipuoOpeTEHNE 3HAHUW O  JHMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OIUCHIBATh U OOBSACHATH (PU3MYECKUE SBIICHUS C
UCITIOJIb30BAHUEM IOTYyUYECHHBIX 3HAHUM;

©OCBOCHHE METOJOB PEIIEHUs MNPOCTEMIIMX pacy€THhIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nIeCKux MOJENeH, TBOPYECKUX u
NPaKTUKOOPHUEHTUPOBAHHBIX 3a/a4;

e Pa3BUTHE YMEHUU HAOJIOJaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHAThH OIbBITHI,
nabopaTopHble  pabOThl W  OSKCIEPUMEHTAJbHBIE HCCIEIOBAaHHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3MUECKOTO COJEp KaHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

* 3HAKOMCTBO €O cpepaMu nMpodeccuoHAIbHON eI TeNbHOCTH, CBA3aHHBIMU C
¢u3uKOi, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBUIYATbHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKM H3Yy4yaloT TMPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
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 pabomot 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 OOoJbIle, YeM OOoJbllie BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBs3b CKOPOCTH JBH)KEHHMS YacTULl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomut u onvimoi.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
MexaHnnyeckoe JBUKECHUE. PaBHOMEPHOE U HEPABHOMEPHOE JBHXKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHMSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKEeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CroxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH MPSMOJIMHENHOTO JBUKECHUA.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsXKeHUs (nedopMmaiini)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

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

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIECHUS U YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue

MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobuiatoniuecs: cocyasl. ['uapaBinyeckue MEXaHU3Mbl.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUuduuHBI CyIIECTBOBAHUS
BO3YIIHOM 00o0siouku 3emau. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 u3MepeHus: aTMochepHOTo JIaBICHUS.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenava naBneHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

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

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JIEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

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

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTb YaCTH TeJla U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  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 TOPU3OHTAJIBHOU ITOBEPXHOCTH.
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
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIOTIepeIaun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apspKeHHBIX  Tenl. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBA. 3akoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUYeCcKue e U MOTpeOUTeNIn JIEeKTpUIecKkoil suepruu B 0bITy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. J[efICTBE MAarHUTHOIO TOJISl HA TPOBOAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUYECKOM SHEPIUHU.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS ANEKTPUUECKHUX 3apsia0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHnune 31eKTpUIeCcKOro HanpsKeHUsT BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje Toka. DIEKTPOMArHHuT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHMKA OT €ro [JIWHBI, IUIONIAAX TONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI JJIEKTPUUECKOT0 TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CUJbl TOKAa M HaIlpaBJICHUsS TOKA B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHNE H3MEHCHUWM 3HAYEHHs W HaNpPABJICHUS HUHAYKLIMOHHOIO
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 YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

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

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTrUU NMPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHUUYECKOW SHEPTUM TIPU IBUKEHHUM TEJa MO 1CHCTBUEM
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 TIOCKOCTH.

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

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

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 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

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

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MexXaHWYeCcKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

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

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koiieOaHWiA TeNm TMOJ JEHCTBUEM CHIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
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. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  TMEpUoAa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
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 TOJHOTO BHYTPEHHETO OTPaXEHHUS 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[Mcniepcus 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.
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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».



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.

Onwitel Pe3epdopna u minanerapHas Mojenb atoma. Mogens 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
npeBparnieHus. [lepuos momypacmnaaa aTOMHBIX SIEP.

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 sHepreTtuxa. J[eMCTBUS pPaTMOAKTUBHBIX HU3IYYCHUN Ha IKHUBBIC
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 NpUpOJIHBIX MUHEPAJIOB U MPOLYKTOB.

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 MOAYTh TIPEAHAZHAYCH /JII CHUCTEMATU3AINH
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 YU4EOHBIN MpeIMeT.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

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

UCIIO0JIb30BaTh HAYYHBIE METOJIBI HCCIIe0BaHUs (DU3NUYECKUX SBICHUN, 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 COXPAHEHUSI BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 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 COCTOSIHHIO POCCHUMCKOM
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, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTIKCHHU N
buzuky;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

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

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5)  dopmupoBaHusi  KyJAbTYPbl  310pPOBbSI M  IMOLIHMOHAJLHOIO
0J1aronoJy4us:

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

- 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  OpraHu3alMu, TOpoJa, Kpas) TEXHOJIOTUYECKOM U



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
obylacTi OKpy’Karolel cpenapl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
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 B3aUMOJICUCTBUU TMpPHU BBINOJIHEHUH HWCCICAOBAHUN U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEHM KOMIIETEHTHOCTM YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - MOTpeOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHUM, B TOM 4YHUCIE POPMYITUPOBATH
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 aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPO/IbI, 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 JelcTBUA:
eBBISBIIAITh W  XapaKTePHU30BaTh CYIIECTBEHHBbIE MPHU3HAKU OOBEKTOB
(s1BIEHUI);



e YyCTAaHABJIMBATh CYIIECCTBCHHBIN MPU3HAK KIACCHU(PUKAIIMA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHS;

¢ BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHsSI B pacCMaTPHBAEMBIX (aKTax,
JTAHHBIX ¥ HAOIOICHUSX, OTHOCSIITNXCS K (DU3UIECKUM SIBIICHUSM;

 BBISIBIIATh TPHYMHHO-CIICJICTBCHHBIC CBSI3W TIPU HM3YYCHHH (U3HUECKUX
SIBJICHUH W TIPOIIECCOB, JENAaTh BBIBOJBI C MCIIOJIb30BAHUEM JI€TyKTHBHBIX
U WHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3BI O B3aMMOCBI3IX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSITCJIBHO BBIOMPATh CIIOCO0 pelieHuss yaeOHOM (U3HYeCcKOi 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pCIICHHs, BBIOOp Hamboiee
TIOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTCPUEB).

Ba3oBble ucciienoBaTe/IbcKHeE TeHCTBHSA

¢ HICIIOJTH30BATh BOIIPOCHI KaK MCCIICIOBATEIILCKUI HHCTPYMEHT MTO3HAHHS,

¢ IPOBOJIUTH TI0 CAMOCTOSITCIIBHO COCTABJICHHOMY ILJIaHY ONBIT, HECIIOMXHBIH
(GU3NYECKUIl IKCTIIEpUMEHT, HEOOJBIIOE UCCIeIOBaHHE (DU3MIECKOTO
SIBJICHUS,

¢ OIICHUBATh HA MPUMEHUMOCTH W  JIOCTOBEPHOCTH  HH(OPMAIIUIO,
MOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (pOopMyIHMpoBaTh OOOOIIEHHS U BBIBOJABI 1O PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JajbpHEHIee  pa3BUTHE  (U3HUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

o IPUMEHSATH PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

e AHATTU3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CAMOCTOSITEIbBHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpPMY  IPEACTABICHHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U UX KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

eB XO0/Ic OOCYXJEHHUS y4eOHOTO MaTepHaya, Pe3yJbTaTOB JTaOOPATOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJayd W TOJJIEPKaHHe
0J1aroxenaTeTbHOCTH OOIIEHNS;

e COMIOCTABIIATh CBOU CYXKJICHHSI C CYKICHHUSIMU IPYTUX YYACTHUKOB JHANIOTA,
0OHapyKHUBATh PA3INUUE U CXOJACTBO MMO3UIIH;



e BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

¢ IyOJMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOIO (PU3UYECKOTO OMbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IOHUMATh U KCIOJIH30BaTh MPEUMYILECTBA KOMAaHAHOW U MHJMBHYaTbHOU
paboThI MpU PelIeHUH KOHKPETHON (PU3UUEeCcKOil MpoOIeMbl;

e IPUHUMATH LIEJTU COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTI)KEHHUIO: paclpeleNiaTh poju, OOCYyXKIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTras KaueCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAINpPABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

¢ OLICHMBATh KayeCTBO CBOEro BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

¢ BBISIBIIATH MPOOJIEMBI B JKU3HCHHBIX M YUCOHBIX CUTYAIMAX, TPECOYIOIINUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

¢ ODUEHTUPOBATHCA B  PA3NIMYHBIX  MOAXOJAaX  TPUHATHUS  PEIICHHM
(MHOUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMINe, MPUHSATHE PpelIeHUuMN
TPYIION);

e CAMOCTOSITEJIbHO COCTaBIIATH AJTOPUTM pelieHus: (U3MUECKON 3a7aud WM
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIA;

e JICTIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMU U Mpejiararh 1jiaH e€ N3MEeHEHNUS,

¢ OOBSICHATh  NMPUYUHBI  JOCTIDKEHUS  (HEAOCTHMXKEHUS)  pe3yIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTHh KOPPEKTHBBI B JCSATEIHHOCTH (B TOM YHCIE B XOJ BBHITIOJHCHUS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIICHUBATH COOTBETCTBUE PE3YJbTATA I[N U YCIOBHSIM;

e CTAaBUTH Ce0S1 HA MECTO JIPYroro 4eJIOBEKa B XOJIE CIOpa WM JUCKYCCHH Ha
HAYYHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTUKY JPYTOro;

e PU3HABATH CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3NUECKHUX 3a/1a49 WU B
YTBEPKJCHUSAX HA HAYYHBIC TEMBI U TAKOE JK€ MPaBO JAPYTOTO.



NPEAMETHBIE PE3YJIbTATBI

K xoHy o6yuenust B 7 kiaacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUYECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOJEHHE,
AKCTIEPUMEHT, MOJIEJb, TUMOTE3a, CAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJICKYJIa, arperaTHble COCTOSIHUSI —BemecTBa (TBEpIOE, IKHUJIKOE,
razoo0pa3Hoe), MexaHU4eCKoe JIBIKeHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NpSMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIAas cuia, aedopmarus
(ympyras, riactudeckasi), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

epazinuath siBICHUS (Muddy3us, TEMI0BOE ABUKEHUE YACTHI[ BEIICCTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaava JaBiICHUsS TBEPABIMU TEJIaMH, XUIKOCTAMH U
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

epAClO3HABaTh  MPOSIBICHHWE  U3YUYCHHBIX  (PU3MYECKUX  SBICHUA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOT0 NaBJICHUS Ha KUBOW OpraHU3M, IUIABaHHE PbHIO, pblYaru B
TEJIe YeJIoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (DU3UYECKUE SBICHUS, UCTIOIB3YS
¢usznueckre BeTUMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, cuila TPEeHWs, HAaBieHue (TBEpIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYECKasi M TMOTEHUUAJIbHAS HEPrusi), MpU OMNHCAHUU MPaBUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HUCHOJB3YEMBIX  BEIWYHH, UX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH Tpah VKU N3YICHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUNH;

e XapaKTEpHU30BaTh CBOWCTBA TN, (U3NUECKHE SBICHUS U MPOIECCHI,
UCIIONIb3YSl TIPaBUJIA CIOXEHHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

e O0BSICHITH (PU3NUECKUE SIBJICHUS, MIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallhid MNPAKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THhIC 3aauu B 1—2 JAeCTBUSI, UCTIONIB3YS 3aKOHBI U (POPMYJIBI,
CBS3bIBAKOIINE (DU3WYECKUE BEJIUYMUHBI: HAa OCHOBE aHajau3a YCIOBUS
3a/1aud  3aMHUChIBaTh KPAaTKOE YCJIOBUE, TOJCTABISATh (puznueckue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

epacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPH TMOMOIIHU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyiokeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKHM B XOJI€ ONBITa, JeJaTh
BBIBO/IBI 10 €r0 Pe3yIbTaTaMm;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN Wi HU3HUYECKUX
CBOMCTB Tes: GOopMyIHpOBaTh MPOBEpPAEMbIEC MPEANOIOKEHU, COONPATh
YCTAaHOBKY U3 MPEI0KEHHOTO 000pYyI0BaHUs, 3aITUCHIBATh X0 OMbITA U
(bopMynHpOBaTh BHIBOBI

e BBHITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHUS, BpEMEHHU, MACCHI Tela, 00bEMa,
CWIBl M TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpOB, 3alUCHIBATh TOKa3aHUS MPUOOPOB C Y4ETOM 3aJaHHOMN
a0COJIFOTHOM TIOTPENTHOCTH U3MEPECHUN;

¢ IPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (pU3MUECKOW BEITUYHHBI OT
OPYrol C UCIHOJIb30BAaHUEM MPSIMBIX HM3MEPEHH (3aBUCUMOCTH IyTHU
PaBHOMEPHO JABIKYILETOCAd TeJla OT BPEMEHU JBWXKEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YIPYTOCTH OT YIJWHEHUsS MPYKUHBI, BBITAIKUBAIONMIEH CHUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBAThH B
IUIAHUPOBAaHUU  y4E€OHOTO MCCJIEAOBaHUS, COOMpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

 IPOBOJIUTH KOCBEHHBIE W3MEPEHUS (PU3MUECKUX BEIWYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYS TMPEIIOKEHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

e COOJIFO/IATh TIPAaBWJIA TEXHUKU OE30MACHOCTH IMPHU padboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e YKa3bIBaTh MPHUHITUILI JICHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBhI, TEPMOMETp, AWHAMOMETP, COOOMIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;

e XapaKTEPHU30BaTh  TMPUHIMIIBI  JCHCTBUS  HW3YYCHHBIX TNPUOOPOB |
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THIPABIMYCCKHA Ipecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEpax) MPaKTHIECKOTO
UCTIONB30BaHUS (PU3UYECKUX 3HAHUW B TIOBCETHEBHOW IKWU3HU IS
obecrieueHus: 0€30MaCHOCTH TpH  OOpalleHHuH ¢ TpudopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIECTBIISAITh OTOOpP HCTOYHWUKOB WHpopMmarmu B HMHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

* CTIOJIH30BaTh TPH BBHIMOJHEHWN YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpPATKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3CHTAILIUEH;

e[IpYM BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEJIOBAHUNA pPACIPEAENITh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHUEM IIJJaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHHKAaTHUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* ICTIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U
amop(Hble TeJa, HACBHIIEHHBI M HEHACHIIEHHBIA TMap, BIAXKHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUDJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXaThe, TerUionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAaHUE, KANWUISPHbBIC SBJICHHS, HUCIIAPEHUE,
KOHJCHCAIUsl, IJIaBJIeHue, KpucTaumsanus (OTBEpAeBaHUE), KUIICHHE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIIUS, U3IIyYEHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHCTBUS IEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MAarHuTOB, JEHCTBHE
MarHuTHOIO I0JI HAa IPOBOJAHHUK C TOKOM, JIEKTPOMAarHUTHAsI MHTYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

epacrno3HaBaTh MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3HUECKUE SBJICHHUS B MPUPOJE:
IOBEPXHOCTHOE HATSDKEHME M KAaWUISAPHBIE SBJICHUS B MPUPOJE,
KpUCTaJIbl B npupoxae, usnydeHne ConHua, 3amep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TyMaHa, HHEsI, CHETa, SJICKTPUYECKHUE
ABJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHWTHOE
noje 3emiH, Apeld MOoII0COB, pOJib MAarHUTHOTO TOJS JUIsl JKU3HM Ha
3emiie, NOJSPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a]1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

* OMMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (U3MUYECKUE SIBICHUS, UCTOIb3YS
¢usnyeckue BeIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIHMYECTBO
TEIUIOTHI, YJEJIbHAasg TEIUIOEMKOCTh BEIIECTBA, YHAEJIbHAs TEILIOTa
IUIaBJICHMS], yJeJabHAas TEIJIOTa NapooOpa3oBaHMs, YJeidbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAaIlliHBI, OTHOCHTEJbHAS BIAKHOCTh BO3/AyXa, SJEKTPUUYCCKUN 3apsi,
CWJIa TOKa, JJCKTPUYCCKOE HAIPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yIEeThbHOE  COMPOTHBJICHHE  BEMIeCTBA, pabora ©W  MOIIHOCTH
ANIEKTPUYECKOTO0  TOKAa), TPH ONHCAHWHM TPABWIBHO TPAKTOBATH
(U3HYECKHUI CMBICIT MCTOJB3YEMBIX BEIMYHH, 0003HAYCHUS W CAUHHIIBI
(GU3HYECKNX BEIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO
(GU3HYECKYI0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBHCUMOCTEH (DU3UUECKUX BEITMYNH;

e XapaKTEpHU30BaTh CBOWCTBA TeJl, (U3MUYECKHE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TECOPHUH
CTPOCHUS BEIIECTBA, MPUHIUIT CYNEPIIO3HUIMKM ToJiel (Ha KaueCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUs 3apsia, 3akoH Oma JijIs ydacTKa IeNH, 3aKOH
Jbxoyns—JleHmia, 3aKOH COXpaHEGHHsI JHEPIHMHM, TIPH OTOM JaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3allMChIBaTh €r0 MaTeMaTH4YECKOE
BBIPQKCHUE;

¢ O0BSICHATh (DU3MUECKUE TPOIECChl M CBOMCTBA TEJ, B TOM 4YHCIIC U B
KOHTCKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTh O0BSICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHBIC 3a7a4u B 2—3 JAEHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIMEe (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallh3a YCIOBUS
3a/layy 3aMUCHIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIS
pelieHus 3aadu, BRIOMpATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, MPOBOAUTH pPacy€Thl W CPABHUBATH IMOJYYECHHOE 3HAUYCHHE
(bu3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPH TMOMOIIH
¢u3nUeCcKX METO/OB, HWCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIIEIATH
IpoBEpsieMOE TPENIONIOKEHUE, OIEHUBATh TMPABWIBHOCTh TOPSIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OMBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HIECKUX
CBOMCTB Tel (KamwUIsIpHBIC SIBIICHUS, 3aBUCUMOCTh JIaBIICHUS BO3AyXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBAHUS
NpU W3IYYCHHH OT IBETAa W3IyYaromie (MOTJIOomaromiel) MOBepXHOCTH,
CKOPOCTh MCHApeHHsI BOJLI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, JJCKTPHU3AIUs TEeI W B3aWUMOJCHCTBUE JIICKTPUUECKHUX
3apsAI0OB, B3aUMOJICMCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX TIOJICH MTOCTOSIHHBIX MAarHUTOB, IEUCTBUSI MATHUTHOTO TTOJIST HA
MPOBOJHUK C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYIHUPOBATH MPOBEPSIEMBbIC
MIPEIOJIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOBI,

e BBITIOJIHATH MPSMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3JyXa, CHWJIBI TOKA, HANPSIKEHUS C HCIOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIPYroil ¢  UCIHOJB30BAaHHUEM  NPSIMBIX  HU3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro UIMHBI, IUIOMIAAX TMOIEPEYHOTO
CEUCHU U YAECIBbHOTO COIPOTUBIICHUS BEIIECTBA TPOBOJIHUKA, CUJIbI TOKA,
UIYyLIETO 4Yepe3 TMPOBOJHHUK, OT HAINPSKEHHS HA NPOBOJHUKE,
MCCIIEJOBAHME TOCJIEIOBATEIIBHOIO M  IMAapajuIEJIbHOTO  COCAUHEHUU
IIPOBOJIHMKOB): TIJIAHUPOBATh HCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITE M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJE TaOauIl U Tpadukos,
JIeJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEIOBAHNS;

¢ IPOBOJAUTHL KOCBEHHBIC W3MEpCHHUS (U3UYECKUX BeIUUUH (yAeibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
JKCIIEpPUMEHTAJIBHYI0 YCTAHOBKY, CIEAys NPENI0KEHHOM MHCTPYKLHU, U
BBIYMCIISATh 3HAUEHUE BEJINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30MACHOCTH IMpHU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JEUCTBHS  HM3YyUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HMX ONUCAaHUS (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHUS IOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUHMK BJICKTPUYECKOU 3SHEPrUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), IEKTPUUECKUE
PEeAOXPAaHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATEINb IIOCTOSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUrATENIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI SJEKTPUUECKUX
LEMEN ¢ MOCIEN0BATEIBHBIM U MAPAJUICIBHBIM COCIUHEHUEM JJIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUW B IOBCEAHEBHOM JKM3HU A
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOOpamieHMHM ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHUs 3A0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTHYECKOTO MOBEACHMS B OKPYKaIOILEH CpeJie;

¢ OCYIIECTBIISATh  MOUCK HMHPOpMalUU  (PU3NYECKOTO  COAEpKaHUSA B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTopas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

* ICTIOJIH30BaTh MpPH BBINOJHEHWN Y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO COJEp)KaHUs, CIpPaBOYHbIE MaTepHaIbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE NHUCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHUs, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YIbTaThl
POEKTHON WIJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh MW3YYEHHBIM MOHATUMHBIA anmapaT Kypca (U3UKH,
COIIPOBOX/1aTh BBICTYIUICHHUE MTPE3CHTALUEH;

e[IpY BBINOJIHEHUH YYEOHBIX TNPOEKTOB U HCCIEAOBAHUN (PU3NUECKUX
IPOILIECCOB pACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJlauaMi, CIIEUTh 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKIaJI B
JEsITeIbHOCTD IPYIIIbI, BEICTpPAauBaTh KOMMYHHUKATUBHOE B3aUMO/IEHCTBHUE,
HPOSIBIISISl TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoH1ly oOyueHus B 9 kjacce npeJMETHbIC Pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

¢ ICIIOJIb30BAaTh  INOHATUSA: CUCTeMa OTcuéra, MaTepuajibHas  TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXaHHMYECKOrO JABIKEHUS, Jnedopmanus
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M TEPETpy3KH, LIEHTP TKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPJOrO Tejla, paBHOBECHE, MEXaHMUYECKHUE KoieOaHus u
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AabHO30PKOCTH,
CHEKTpPbl UCIYCKaHUs W TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHUs,
U30TOIIbI, SIEPHASI SJHEPIeTHKA,;

epaznuyaTh SABJICHHA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE



TEJl, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KECHUE (3aTyXamollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ¥ CJOXCHHE CIEeKTpaJbHBIX [IBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

e PAcCTO3HABAaTh  MPOSBICHWE W3YYCHHBIX  (HU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM dYuclie (U3NYECKHE SIBICHUS B MPHUPOIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKUE SBJICHUSA B MPHUPOJE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, UCTIOIB3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPABHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMeleHue, MyTh, YTJIOBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKAss OHEPrus, TIOJNHAS MEXaHWYEeCKas DHEPTusi,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3UYECKUX BEITUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;

e XapaKTEepH30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHUA U MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsI SHEPTuHu, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN



NpU SIIEPHBIX PEAKUUAX, NPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

¢ O0BSICHATh (PU3MUECKUE NPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ys 3aKOHBI U (DOpMyJibl, CBsA3bIBAIONINE (DU3UUECKUE BEITUUYMHBI:
HAa OCHOBE aHalu3a YCJOBHMS 3aJayd 3alUChIBaTh KpPATKOE YCIOBHE,
BBISIBJISIT HEJOCTAIOUINE MM U30BITOYHBIE JaHHbIEC, BHIOMPATh 3aKOHBI U
(dbopMyIibl, HEOOXOAUMBbIE JIJISl PEIICHMS], TPOBOJAUTH PACUETHI U OLICHUBATh
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh MPH T[OMOIIH
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

¢ IPOBOJIUTH OMBITHI MO HAOTIOJEHUIO (PU3MUECKUX SIBICHUN WIH QU3HUIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHUil MpPY>KMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MalbIX  KoJieOaHWM,  MNPSMOJIMHEHHOE  pacnupoCTpaHEHHE  CBETa,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEIbHO  CcOOMpaTh YCTAaHOBKY U3 H30BITOYHOro Habopa
o0OpylOBaHMUsS, OMNHUCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL;

¢ [[POBOJIUTH MpPHU HEOOXOJAMMOCTH CEPHUI0 NPSIMBIX HW3MEpPEHUH, ompenesss
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomieii JTUH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpPEHUs
(u3MepuTenbpHOro nNpudopa);

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
UCIOJIb30BAHUEM NPSIMBIX W3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXKEHUM O€3 HaydaJbHONW CKOPOCTH, IEpUoJa
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpake€HUsi CBETa OT yrIja MaJeHusi U yrjia NpesIOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYeCKUX BEIUYUH B BUJAEC TaONMUIl M rpadUKOB, J1€NaTh BBIBOJBI IO
pe3yybTaTaM MCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHUS (DU3UUCCKUX BEIMYMH (CpeIHSS
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPDUIHEHT
TPEHHSI CKOJIBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacToTa M
nepuoy KoysieOaHWK MaTeMaTHYeCKOro W MPYKHWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAJAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IATh TIPAaBWJIA TEXHUKHU OE30IMACHOCTH IMPHU padoTe C JabopaTOPHBIM
00opy1I0BaHUEM;

epa3IMYaTh OCHOBHBIC TIPU3HAKU M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, aOCOJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHAas MOJICJIb aToMa, HYKJIOHHas
MOJIeSTb AaTOMHOTO S]1pa;

e XapaKTEepHU30BaTh TMPUHLMIBI  JEHCTBUS  M3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHCaHUs (B TOM YHCIE:
CIUZOMETP, JATYMKU TIOJIOKEHMsS, PACCTOSHHMS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CTIOJIH30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;

o IPUBOINTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TIPUMEPAX) MPAKTUIECKOTO
UCTIONIb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEAHEBHOW JKU3HU A
oOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHMH ¢ npudopaMud H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

¢ OCYIIIECTBIISATh MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpKaHUSA B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



* CIIOJIH30BaTh IMpPHU BBINOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JAUTEPaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKH U COMPOBOXKAATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Paszpnen 1. @usuka u e€ poJib B NIO3HAHMH OKPY/KAIOLIEr0 MUpa

11 ®dusuKa - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
. " P https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
1.2 (6)) 2 1
TR pe https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS oI s 7416104
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubmmorexa [IOK
' P - https://m.edsoo.ru/7f416194
99 JIBrykeHre 1 B3aMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 Bubmorexa OK
https://m.edso00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC AABIDKCRHC https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

32 Huepuis, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPIAbLIMU 3 bubnuorexa [JOK
' TeJIaMH, JXUJIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bu6mmoreka [IOK
42 Jlaetie XKHAKOCTH ° 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
5.1 PaGora u MoImHOCTH 3 1 bubmorera [JOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPT sl 4 1 bubmmorexa [JOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. TensioBble siBjIeHUst
. bubnuorexa [JOK
11 C 7
TPOCHHE M CROTCTEA BEMECTRa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIC TEJla 5 1 bubnuoreka [IOK
' U MX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4
HCRIPOMATHITHA HHtyKiunt https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 B3aumogeiictBre el 20 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckue Kojae0aHusi U BOJTHbBI
bu6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nomoreka L1
https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znea 3. Dy1eKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnunoreka [JOK
' DIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6

Pa3nen 4. CBeToBEI€E SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorera [JOK
' pacpoctp https://m.eds00.ru/7f41a4a6
bubmmorexa [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHHE GTOMHOTO i1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTe/ 1bHO0-00001IaK0 M MOAY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoasbubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

®u3uKa — HayKa o npupoje. ABieHus

1 e pup 1 https://resh.edu.ru/
npupoibl. DU3ndeckue sBICHUS
MexaHu4eckue, TEIIOBBIC, AEKTPHIESCKIE

2 ’ ’ P ’ 1 https://resh.edu.ru/
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS

3 ®u3nyecKue BEINYHHBI U UX U3MEPEHUE 1 https://resh.edu.ru/
Ypok-uccnenoBanue "N3mepenne

4 TEMITepaTyphl TP MIOMOIITH KUIKOCTHOTO 1 1 https://resh.edu.ru/
TEpPMOMETpA U JaTYUKA TeMIepaTypsl"”
Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKU

5 HU3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuoreka [JOK
MeToJI mo3HaHus. Onucanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOJZEIEH
Ypok-uccnenoanue "[IpoBepka runoTesbl:
JAbHOCTH MOJETA MIapUKa, MYIIEHHOTO

6 purd, Ty 1 1 https://resh.edu.ru/
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM 0OJIbIle
BBICOTA ITycKa"
Crpoenue BemiectBa. OMbITHI,

7 JIOKa3bIBAOLIUE TUCKPETHOE CTPOCHHE 1 Bubmmorexa LIOK

P P https://m.edsoo.ru/ff09fe0a
BellleCTBa
bu6mmoreka [JOK
8 JIBryKeHre yacTull BellecTBa 1

https://m.edsoo.ru/ff0a013e



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HAOJIOJICHUIO TETIOBOTO PACIIUPEHUS https://resh.edu.ru/
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEILIECTBA https://resh.edu.ru/
B3anmocBs3b MEXy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
12 Mexannueckoe aBrxeHne. PaBHoMmepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBIJKCHHE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 Cxopoctb. EAuHHUITBI CKOPOCTH
p FIHITL p https://m.edsoo.ru/ff0a079c
14 PacueT mytn u BpeMeHU ABIKCHUS bubmorexa OK
yr p a https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3akoH uHepiuu. Bzanmoaeicteue
15 TeJl KaK MPUYNHA H3MCHEHUS CKOPOCTH bubmorera [IOK
P p https://m.edsoo.ru/ff0a0c10
JBKCHUSI TEIT
16 IInoTHOCTh BemecTBa. Pacuetr Maccel u bubnuoreka [JOK
o0ObeMa Tejia o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTopnas pabora «OnpeneneHne
17 Patop . P ped https://resh.edu.ru/
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau o treme "I1moTHOCTH bubmuoreka [JOK
BeniecTna" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepHUCTUKA B3aUMOICHCTBUS
19 P P A https://resh.edu.ru/
ten. Cuia ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «/3yuenue
20 3aBMCHUMOCTH pacTsKeHus (aedopmariim) https://resh.edu.ru/

MPYXUHBI OT HpHJ’IO)KCHHOfI CHIIBI»
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21

SIBnenue Tarorenus. Cuia TSDKECTH

https://resh.edu.ru/

CBs13b MEX/ly CUJION TSKECTH U MAccol Telna.

bubmmorexa [{OK
22 Bec tena. Pemenue 3anau no teme "Cuna
" A https://m.edsoo.ru/ff0a1778
TSKECTH
23 Cuiia TsHKeCTH Ha APYrux IUlaHeTax. bubnuorexa [JOK
@u3n4ecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Nsmepenue cun. Junamomer
P A p https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec Tema. HeBecomocthb
https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHJI, HAPABJIEHHBIX MO bubnuorexa [JOK
OJIHOU ITpsIMOM. PaBHOZEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3agau no reme
27 " . 8 " https://resh.edu.ru/
PaBHOelicTBYIOIIAS CHIT
28 TpeHue CKOJIbXKEHUS U TPEHUE TTOKOS. bubnuoreka [IOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «3y4yeHue
29 3aBUCUMOCTHU CHUJIbI TPEHHUS CKOJIBKEHUSI OT bubnuoreka [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
Pemenue 3a1ay Ha onpeneneHue
30 5 a . et https://resh.edu.ru/
PaBHOACHUCTBYIOIICH CHJIIBI
Pemenue 3amgay o Temam: «Bec Tenay,
31 «['paduueckoe n3zobpakenue cum», «Cuibh» bubmmorexa [IOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHID»
KonTtponsHas paborta o Temam:
32 «MexaHn4yeckoe IBIKEHHEY, «Macca, https://resh.edu.ru/

IIJIOTHOCTB), «Bec TCIIa», «Fpa(pﬂquIcoe
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n3o0paxeHue cum, «Cuibn

33 Hasnenne. CriocoObl YMEHBIIICHUS U bubnuorexa [JOK
YBEIIMYEHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnuorexa [JOK
0T 00bEMa, TeMIepaTyphI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIBIMU TEIAMH, bubnuorexa [JOK
KUJKOCTSAMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3e, BBI3BAHHOE bubnuoreka [JOK
JNEUCTBUEM CUIIEI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «Jlapnenue B bu6moreka [IOK
JKHJIKOCTH M rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobmaompecs cocyxt https://m.edsoo.ru/ff0a2970
39 [MunpaBnuueckuit mpecc bubamorera LOK
o P https://m.edsoo.ru/ff0a3136
M . Ilo €BOH ocC 7
40 BHOMETPEL 1 IOpIIHEBOM MAROCTHEM https://resh.edu.ru/
Hacoc
Atmocdepa 3emun. [IpuanHsb
CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH bubnuoreka [JOK
41
3emut. 3aBUCUMOCTh aTMOC(HEpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl yDOBHEM MOPS
bubmuoreka [JOK
42 B LA
eC BO3AYXa. ATMOCHCPHOE AaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocheproro aaBienus. OnbIT bubnuoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT bubnunoreka [JOK

BBICOTBI HAJT YPOBHEM MODPS

https://m.edsoo.ru/ff0a2fc4
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bapomerp-aneponn. ATMocdepHoe 1aBIeHUE

bu6mmoreka [{OK

45
Ha pa3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amau o reme "AtmocdepHoe
46 " A dep https://resh.edu.ru/
JTaBJICHHUC
47 JlelicTBUE JKUJIKOCTHU U Ta3a HAa MOTPYKEHHOE bubnuorexa [JOK
B HUX T€JO0. ApXMMEI0BA CHIIA https://m.edsoo.ru/ff0a3276
JlabopaTtopras pabora «OnpeneneHne
48 BLITaJII)KHBEIOHI:P’I CHJIBI )ICI\/'II)CTB ey Ha bubnmorexa LHOK
’ o https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KHIKOCTHY
JlaGopaTopHas paboTa 1Mo Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOU B )KHUIKOCTh https://m.edsoo.ru/ff0a3514
JacTH TeJla»
bu6mmoreka [IOK
50 [ImaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa Ui KOHCTPYHPOBAHUE JIOJIKU U https://resh.edu.ru/
omnpezesneHue e€ rpy3onoabEMHoCcTH"
Pemenne 3agau mo temam: «IlnaBanue
52 cynoB. Bo3gyxominaBanue», «JlaBienue Eubmorexa HOK
OB yx 7 https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
bubmuoreka [JOK
53 Mexannueckas paboTa
P https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 MouaocTh. EAuHMIEI MOIITHOCTH
- AHHAT B https://m.edsoo.ru/ff0a3f82
Vpok-uccnegosanue "Pacuét MomiHoCTH,
55 P E[ ] » | https://resh.edu.ru/
pa3BUBAEMOM MPHU MOIBEME MO JIECTHULIE
56 IIpocTeie Mexanusmsl. Peruar. PaBHoBecue https://resh.edu.ru/
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CHJI Ha pblyare

KonTtponsHast padota no Teme «/laBienue

o7 TBEPABIX TEJ, KUJAKOCTEH U ra30By / https://resh.edu.ru/
Bcepoccuiickas mpoepouHas paboTa
Pesepubiit ypok. PaboTta ¢ Tekctamu no
58 TeMme «/laBneHue TBEPABIX TEN, JKUAKOCTEN U bubnuoreka [JOK
razoBy» / Bcepoccuiickast mpoBepouHast https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B Texuuke, ObITY U TIPUPO/IE.
59 JlaboparopHas padota «lccrnenoBanue 0.5 bubmorera [JOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUH PAaBHOBECHS phlUara
60 Pemenne 3agau 1mo Teme «Y CIOBHUS bu6moreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus
61 MexaHusma. Jlaboparopras padota 0.5 https://resh.edu.ru/
«M3mepenue KII/ HaKIOHHOM MIOCKOCTH»
62 Pemenue 3agau o reme "Pabora, bubnmuoreka [JOK
moitHocTh, KIT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusi. Kunernueckas u bubnuoreka [JOK
MOTEHIMAJIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
. bubmuoreka [JOK
64 3aKOH COXpaHEHMsSI MEXaHUYECKON YHEPTHH
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPECIICHHE
65 U3MEHEHUS KHUHETUYECKON 1 MOTEHIINAILHON 1 https://resh.edu.ru/
SHEPTUU MPU CKATHIBAaHUU TEJA IO
HaKJIOHHOM TMJI0CKOCTH"
66 KonTponsHas pabora no Teme «Paborta u https://resh.edu.ru/
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MOIIIHOCTb. DHEPIUs»

67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teMe "MexaHnueckoe ABMKeHue" https://m.edsoo.ru/ff0a4ee6
68 Pesepvl'aHHﬁ ypok. Pabora c TGKCTaMI:I' 10 1 httos://resh.edu.ru/
teme "PaboTa. MomHOCTb. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://resh.edu.ru/

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI

2 Macca u pazMep aTOMOB M MOJIEKYJI 1 https://resh.edu.ru/

3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6mmoreka [IOK
razo00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
ra3o00pa3HOro COCTOSIHUM BelllecTBa Ha

4 p . o 1 https://resh.edu.ru/

OCHOBE TOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKON TEOPUH
bubnuoreka [JOK

5 Kpucranmmaeckue u amopdabie Tena 1 1

https://m.edsoo.ru/ff0a5800

6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

bubnuoreka [JOK

7 TennoBoe pacIIMpeHHue U CKATUE 1

https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl CO

8 patyp patyp 1 https://resh.edu.ru/
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YACTHI]

9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60

bubnunoreka [JOK

10 Buas! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpoxk-konpepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIJIOBBIX CBOMCTRB BEIIECTB bubmorera [JOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEpUasIoB B LIESAX SHEProcOepexeHUs
12 KonnuecTBo TemnoTsl. Y aenbHas bu6mmoreka [{OK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
13 VYpaBHEeHHE TEIUIOBOTO OajiaHca. bubnuoreka [JOK
TennooOMeH U TETIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "MccnenoBanue
14 SIBJICHUS TETUIOOOMEHA MPU CMEITMBAHUH bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSTYEH BOJIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHUS TEJa U BBIJAEISEMOr0 UM https://resh.edu.ru/
TIPH OXJIAXKICHUH
16 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 KPUCTAJTMYECKUX TeJl. Y IeJbHas TerioTa Bubmmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHnas pabota "Onpenenenue bubnnoreka [JOK
yeIbHOW TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas Temnora
21 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JJaBJICHUS

https://m.edsoo.ru/ff0a786¢
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Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

bu6mmoreka [{OK

22 "OnpeneneHne OTHOCUTEIBHON BIKHOCTH
P " https://m.edsoo.ru/ff0a7628
BO3JlyXa
Pemrenue 3agau Ha onpeeneHue BIaKHOCTH
23 P https://resh.edu.ru/
BO3JlyXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /[BUraTess BHyTpEeHHETO https://resh.edu.ru/
CTOpaHus
o5 KII/ TermoBoro npurarens. TenaoBbie bubnuorexa [JOK
JIBATATEIH U 3aIIUTa OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
3aK0H COXpaHCHHUS ¥ NMPEBPAICHUS SHEPTHH
26 P peop P https://resh.edu.ru/
B TEIIOBBIX ITpoIieccax
[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
27 "TenoBele siBieHus. Vi3mMeHenue Bubmmorexa [IOK
. \ https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BelllecTBa
KonTtponbras padota o teme "TeruioBbie
. bu6mmoreka [IOK
28 siBiieHUA. I3MeHeHue arperaTHbIX COCTOSHUM
" https://m.edsoo.ru/ff0a86ae
BEIECTBA
DnexTpusanus Tein. J[Ba poga
29 pusall flea pox https://resh.edu.ru/
AIEKTPUYECKHUX 3apsI0B
VYpok-uccnenopanue "IneKkTpusamus Tel
30 P . 8 pra " https://resh.edu.ru/
WHIYKIHUEH U IPU COMPUKOCHOBEHUH
31 BiaumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnunoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojue. HampsskeHHOCTh
bu6mmoreka [JOK
32 anexkTpudeckoro nosst. [IpuHnun

CYIICPIIO3UINH IJICKTPUICCKUX nojen

https://m.edsoo.ru/ff0a8a0a
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Hocurenu snekrpuyeckux 3apsjoB.

33 . https:/resh.edu.ru/
DneMeHTapHbli 3apsa. CTpoeHue aroma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
AIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0

36 cymiecTBoBaHus. VICTOUHHKN bubmorexa HOK

ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUSI DIEKTPUIECKOTO TOKA bubmorexa OK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 AIEKTPUYECKOTO TIOJIsI Ha IPOBOTHUKHU U 1 https://resh.edu.ru/
JUBIEKTPUKA"

39 DJIEKTPUYECKHUI TOK B METaJlIaX, JKUAKOCTAX bu6mmoreka [IOK
U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYECKas 1ENb U €€ COCTaBHbIC YaCTH https://resh.edu.ru/

41 Cuna Toka. JlabopaTopHas pabora 05 bubnuoreka [JOK
"M3mepeHue u peryampoBaHue CUiIbl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DIIeKTpUYECKOe HanpsikeHue. BonbTmerp.

42 JlaGopaTtopHnas padota "M3mepeHue u 0.5 bubmmorexa [JOK

PATOPHAA P "p ' https://m.edsoo.ru/ff0a9e14
pEryIUpOBaHUE HAMIPSIKCHUS

43 ConpoTuBieHHE IPOBOAHUKA. Y I€TbHOE bubnunoreka [JOK
COIIPOTUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopatopHas paboTa "3aBUCUMOCTh

bu6mmoreka [JOK
44 ANEKTPUYECKOTO COMPOTUBIICHUS 1

IMpOBOAHHKA OT €ro AJINHBI, IUIOIaan

https://m.edsoo.ru/ff0aa738



https://resh.edu.ru/
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://resh.edu.ru/
https://m.edsoo.ru/ff0a9838
https://resh.edu.ru/
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MIOIIEPEYHOI0 CEYEeHUs U MaTepuana”

3aBHCHUMOCTh CHJIBI TOKA OT HaIps>KCHUAL.

bu6mmoreka [IOK

45
3akon Oma Juist y4acTKa 1enu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabora "HccnenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 bubnuorexa [JOK
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIBHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabota "IIpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUM MpH bubmuorexa [JOK
MOCJIETIOBATEIbHOM CO€IMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npasuiia
49 TUTS CEIJ'IBI ]E)roxai U I1a aHJP;CHBfIOM P bubmorexa LOK
prrtiap " https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnunoreka [JOK
JUISl pa3JIMYHOTO COEAMHEHHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaboparopHnas pabota "Onpenenenue bubnnoreka [JOK
paboTHI U MOIIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUUYecKue IenH 1 MOTpeOuTenu
53 ANIEKTPUYECKOM dHEepruu B ObIiTy. KopoTkoe bubmorexa HOK
P P Y- S0P https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTostHHBIE MAarHUTHI, KX B3aUMOJACHCTBUE https://resh.edu.ru/
55 VYpok-uccnenosanue "M3ydeHne nouein bubnuorexa [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://resh.edu.ru/

HOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0

MaruautHoe 1oj1e. MarHuTHOE o€ 3eMiId 1

bu6mmoreka [IOK

56
€ro 3Ha4YeHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
57 "DnekTpuueckue 3apsabl. 3apsDKCHHBIC Tea bubnuorexa [JOK
U UX B3auMoiecTBUs. [locTOsTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUHN TOK"
KonTponsHas pabora no teme
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE Tela
. . bubnuoreka [JOK
58 Y UX B3auMoJieicTBUS. [1oCTOSTHHBII
N " . https://m.edsoo.ru/ffO0abea8
anekrpudeckuii Tok" / Beepoccuiickas
poBepoyHas paboTa
Peseprubiit ypok. PaboTta ¢ Tekctamu no
" . . " bubnuoreka [IOK
59 teMe "T1oCTOSIHHBIN AMEKTPUIECKUi TOK" /
_ https://m.edsoo.ru/ffO0acdc6
Bcepoccuiickas mpoBepouHas paboTa
OnbIT OpcTena. MaruutHoe nose
bu6mmoreka [IOK
60 ANEKTPUIECKOTO TOKa MarHuTHOE 1moJie
https://m.edsoo.ru/ff0acld2
KaTYILKH C TOKOM
[IpumeHeHue 1eKTPOMarHuToB B TEXHUKE.
" . bubmuoreka [JOK
61 JlaGopaTtopHnas pabora "M3ydyeHue necTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJISl Ha MPOBOJTHUK C TOKOM
DNEeKTPOABUTATENb TIOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3IeKTpoABUTATENCH B
. bubnuoreka [JOK
62 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas pabota "KoHcTpynpoBaHue u
u3ydeHue paboThl AeKTpoABUraTens"
OmnsiTel Dapases. 3aKOH AIEKTPOMArHUTHOM
63 P P https://resh.edu.ru/

nHaykuuu. [Ipasuno Jlenna
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OnekrporeHepatop. CrocoObl MOTyICHHS

64 ANEKTPUUECKOI SHEPTrUU. DIEKTPOCTAHIIUN 1 https://resh.edu.ru/
Ha BO300HOBIISIEMBIX HCTOYHUKAX OHEPTIUn
I1 i pab
65 ! OJIFOTOBKA K KOHTPOJIbHOU padoTe 1o "['GMG 1 httos://resh.edu.ru/
SHGKTPI/I‘-IGCKI/IG 1 MarHuTHBIC SIBJICHUS
66 KonTponsHas paborta o teme 1 bubnuorexa [JOK
"DJIeKTpUUECKHE U MAarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o 1 bubnnorexa [JOK
teme "TeruoBble siBieHUs" https://m.edsoo.ru/ff0acc5e
68 Pe?;ep'1‘3HBII\/'I ypok. Pabora c IeKCTaMH 1o 1 httos://resh.edu.ru/
TeMe "MarauTHEIE SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Mexannueckoe aBr>XeHne. MarepuaiibHast
1 1 https://resh.edu.ru/
TOYKa
9 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPIMONTMHEHHOE IBIKECHIE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psAMOJIMHEHHOE IBUKEHHE.
4 p P P A 1 https://resh.edu.ru/
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHelHOE€ paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIMKECHHS. ['paduk 1 https://resh.edu.ru/
CKOPOCTH
JlaGopaTtopnas padora "Ompeneienue
7 CKO peHI/IfI) Tenf IpH aBHopCKO E€HHOM 1 1 bubmmorera [JOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
IBHKEHUH 110 HAKJIOHHOM IIOCKOCTH
8 CBobOoauoe magenne tei. OneiTel [anunes 1 https://resh.edu.ru/
PaBHOMEpHOE ABIIKEHHE 10 OKPYKHOCTH.
9 Ilepuon 11:1) yactora 00 aHleHHHpJ}jI)II/I(HeﬁHaH u 1 bubmnorexa [IOK
p P ' https://m.edsoo.ru/ff0ael76
YIJ10Basi CKOPOCTH
10 [leHTpOCTpEMUTENIEHOE YCKOPEHUE 1 https://resh.edu.ru/
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bu6mmoreka [{OK

11 [TepBriit 3ak0H HptoToOHA. BEKTOP CHIIBI httns://m. edsoo.ru/ff0ae612
12 Bropoi1 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByIOIIAsA cuita https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tpertunii 3akon Herotona. Cynepno3uiust Cui httos://m.e dSO(I)_.[ru 1£1026982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka Et?fsﬂll;ﬁf;;?ﬁ/[:f 0aeca?
16 Pemrenne 3angau mo reme «Cuiia ynpyroctm» https://resh.edu.ru/
17 JlabopaTtopHas pabota «OnpeneneHue bubnuorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cuna Tpenus https:// m.edsoc%.l ru/ff0af738
19 Pemenue 3agau o teme «Cuia TpeHUs» Eggﬁﬁf{iﬁgﬁﬁf 0afa26
20 JlaGopaTtopHnas pabdota "OnpeneneHue bubnuoreka [JOK
ko3 duimenTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akousl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MMaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tex BOKpYr
23 rpaBUTAIMOHHOTO IeHTpa (ComHevyHast https://resh.edu.ru/
cuctema). ['amaktuku"
24 Pemenne 3agau mo teme "Cuja TSDKECTH U bu6mmoreka [JOK
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3aKOH BCEMHUPHOIO TArOoTeHuUs"

https://m.edsoo.ru/ff0af5f8

IIepBas kocMu4eCKask CKOPOCTb.

bu6mmoreka [{OK

25
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AOcomoTHO TBEpHOE Teno. PaBHoBecHe bubnuorexa [JOK
TBEPJIOTO TENA C 3aKPETUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
PaBHOBECHE MaTepHaIbHON TOYKHU.

AOcomoTHO TBEpHOE Teno. PaBHoBecHe

27 . pA o https://resh.edu.ru/
TBEPJIOTO TeJA C 3aKPETUIEHHOW OCBIO
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn

28 Pemenue 3agaq nmo reMe "MOMEHT CHIIBL. bu6mmoreka [IOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

29 "MexaHnU4eCcKOe JTBIKCHUE bubmorexa [TOK

N | ’ https://m.edso0.ru/ff0b0408
BsaunMmonelicTBue Ten
KounTponbnas pabota o teme
30 "MexaHHU4eCKOe JTBIKCHUE bubmorexa HOK
N | ’ https://m.edsoo.ru/ffOb06ec
BsaumopneiictBue Ten
Nmnynec tena. Ummnynbe cuibl. 3aK0oH
31 COXpAaHEHUA UMITyJIbca. YIIPYroe u bubmorexa HOK
P Y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoIeCTBHE

32 Pemenue 3aga4 no teme "3aKkoH COXpaHEHUS bubmuoreka [JOK
uMmynbca' https://m.edsoo.ru/ff0b096¢c
VYpoxk-koH(pepenuus "PeakTuBHOE IBUKEHUE

33 P deperil " % https://resh.edu.ru/

B MPUPOJIE U TEXHUKE
bubnunoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTb 1

https://m.edsoo.ru/ff0b0a84
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PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U

bu6mmoreka [IOK

35
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenernenue
36 paboThI CHIIBI TPESHUS TIPH paBHOMeE)HOM httos://resh.edu.ru/
JBUKCHUH TEJa 110 TOPU30HTATBHON
MTOBEPXHOCTH»
T
37 Cas3b sHepruu 1 padoTsl. [loTeHnnanbHas httos://resh.edu.ru/
JHEprus
38 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aK0oH COXpaHEHHUs YHEPTHH B MEXaHUKE https://resh.edu.ru/
40 JlabopaTtopHnas paborta «3y4yeHne 3akoHa bubnuorexa [JOK
COXpPAHEHUS SHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoniue KojieOaHus. BeiHyXIeHHbIC bubnuoreka [IOK
koJiebanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U MPY>KUHHBIA MasITHUKH https://resh.edu.ru/
Ypok-uccienoBanue «3aBUCUMOCTh Iepro/ia
44 KoJIeOaHUH OT KECTKOCTHU MPYKUHBI U MACChI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiieHue 3HEPrur MPU MEXaHUYECKUX httos:/resh.edu.ru/
KOJIeOaHUAX
JlaboparopHas pabota «Onpenenenue
46 qaCTopTLI Hpne Ifo a KOJIe631:mII[7I MPYXUHHOTO Bubmmorexa LIOK
pro pyX https://m.edsoo.ru/ffOblaec
MasTHUKa»
47 JlaGopatopHas pabota «IIpoBepka bubnuoreka [IOK
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HE3aBUCHMOCTH IIepHo/ia KojebaHui rpysa,
MOABCHICHHOT'O K HUTHU, OT MaCChI I'py3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BosHbl. CBONWCTBA

48 MEXaHHYECKUX BOJH. [IpogonbpHbIE 1 brbmmorexa LOK
P https://m.edsoo.ru/ffob21fe
MTOTICPEYHBIC BOJIHBI
VYpoxk-koudepenius "MexaHnUeCKHe BOJIHBI
49 p . (epenn . . https://resh.edu.ru/
B TBEpAOM Telte. CelicMUYecKre BOTHBI
50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa https://resh.edu.ru/
Ypok-uccnenosanue "Habnronenue
51 P 8 ! " https://resh.edu.ru/
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI
I'pomMKOCTB 3ByKa M BBICOTA TOHA.
52 P EIK https://resh.edu.ru/
AKYyCTHYECKHI pe30HaHC
53 VYpoxk-koHpepeHnius "YapTpa3ByK U bubnuoreka [JOK
MH(]pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
54 "3akoHbI coOXpaHeHus1. MexaHu4ecKue Bubmmorexa [IOK
P " https://m.edsoo.ru/ffob25f0
KoJIeOaHuUs U BOJIHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4ecKue KojaeOanus u https://resh.edu.ru/
BOJIHBI"
56 DIEKTPOMAarHuTHOE TOJIE. bubnunoreka [JOK
DNEeKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH https://resh.edu.ru/
Ypok-koupepennus "[kana
58 AIIEKTPOMArHUTHBIX BOJIH. Mcnionp3oBanue bubnuoreka [JOK

3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3n"

https://m.edsoo.ru/ff0b2fe6
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VYpok-uccnenosanue "M3yueHne cBOICTB

bu6mmoreka [{OK

59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOTIIBIO
P " https://m.edsoo.ru/ff0b2c6c
MOOMIIEHOTO TenedoHa
Pemenue 3a1a4y Ha onpe/ieieHUe YacTOTHI U
60 P . https://resh.edu.ru/
JUIMHBI 3JICKTPOMAarHUTHOH BOJTHBI
61 DneKTpoMarHuTHas IpUpojIa CBETa. bubnuoreka [JOK
CxkopocTtb cBeTa. BomHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonunneitHoe
62 acmpocTpaHenue ceeta. 3armenust CoHIA U bubmorexa HOK
pacrpoctp ) https://m.edsoo.ru/ff0b3658
JlyHsl
3aKOH OTpaKE€HHUs cBeTa. 3epKaina. Pemenue
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS bubmorexa LOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEeHHEE OTpaKEHHE CBETA.
65 Hcnonp30BaHMEe MOJTHOTO BHYTPEHHETO bubmorexa [IOK
yIP https://m.edsoo.ru/ff0b3c5c
OTpa)XeHHsI B ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnas pabota "VccnenoBanue
3aBUCHUMOCTH YTJIa IPEJTOMIICHHUSI CBETOBOTO
66 yriap " https://resh.edu.ru/
Ty4a OT yIJia MajJieHus Ha TPpaHule "BO3IyX-
crexsio""
Ypok-koHpepennus "Vcnons3oBanue
67 MIOJIHOTO BHYTPEHHET'0 OTPaKEHUS: https://resh.edu.ru/
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIunzel. OnTHyeckas cuja JIMH3BI
https://m.edsoo.ru/ffOb3f2c
69 ITocTpoenue n3o6paskeHui B TMH3aX bubnuorexa [IOK
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https://m.edsoo.ru/ff0b444a

Jlaboparopuas padota "Onpenenenue

70 (hOKYCHOTO PacCTOSTHUS M ONTHYCCKOMN CHIIBI bubmmorera [JOK
4 Ii " https.//m.edsoo.ru/ff0b4206
coOuparoniei TUH3BI
71 Ypok-koHpepeHus "OnTuaecKue JINH30BbIC bubnuorexa [JOK
npudops"” https://m.edsoo.ru/ff0cOa7e
bubmmoreka [{OK
72 I'na3 xak ontuueckas cucrema. 3peHue
P https://m.edsoo.ru/ff0b4684
VYpoxk-koudepennus "Jledexts 3penus. Kax
73 P Qeperi " Aled P https://resh.edu.ru/
COXPaHHTH 3pEeHUE
Paznoxxenue 6enoro ceeta B criekTp. ONbITHI
74 Hprorona. CnoxxeHue CrieKTpaibHbIX [IBETOB bubnmorexa [JOK
' p H ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlaGopaTtopnast pabota "OMBITHI 11O
75 Pa3NIoKEHUIO OEJIOT0 CBETa B CIIEKTP U bubnuoreka [IOK
BOCHPUSATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0c0e2a
HaOIIOZICHUH Yepe3 [IBETOBbIC (PHIHTPHI"
Ypoxk-npaktukyMm "BosiHOBbEIE CBOKCTBA
76 CBeTa: Iucriepcusi, UHTephEepeHITUI U https://resh.edu.ru/
mudpakus”
77 OmnsiTel Pezepdopaa u mianerapuas Moiesb bubnunoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monaens atoma bopa https://resh.edu.ru/
79 Hcnyckanue U MorjoeHnue cBeTa aTOMOM. bubnunoreka [JOK
KBantsl. JInHelyaTbie CIEKTPEI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnunoreka [JOK

ucnyckanus"

https://m.edsoo.ru/ff0c1550
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bu6mmoreka [{OK

81 PaauoakTBHOCTS 1t ¢€ Bitze! hitps://m. eds00.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykionnas bubnuorexa [JOK
MO/JIENb https://m.edsoo.ru/ff0c18ac

bubnuorexa [JOK

83 PannoakTuBHBIC TIpeBparnicHust. 30ToIbI httos://m.e dSO(])_.[I’U /ffoclald

84 Pemrenue 3amau o teme: "PagunoakTUBHEIE bubmmoreka [{OK
npespaieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepwon momypacmana https://resh.edu.ru/

86 Ypoxk-koudepenius "PagunoakTuBHbIE bubnuorexa [JOK
W3JIy4YEHHS B PUPOJE, MEUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuun. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsiJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX s1ep. CBsA3b MACChI bubnuoreka [JOK
U SHEPTUu https://m.edsoo.ru/ff0cld7a

89 Pemenne 3agaud mo reme "Anepueie peakiun' https://resh.edu.ru/

90 Peakuuu cunTte3a u nenaeHus siaep. bubnuoreka [JOK
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHhepennus "SnepHas sHEpPreTUKA.

91 JlelicTBUA paIMOAKTUBHBIX U3JIYYEHU Ha https://resh.edu.ru/

JKUBBIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJIBLHOM paboTe MO TeEMe

92 "DJIeKTPOMAarHUTHOE TOJIE. bubnnoreka [JOK
ONEeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBieHUS"

93 Kowrpoasias pabora no reme https://resh.edu.ru/

"DIEeKTPOMAarHUTHOE MOJIE.
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DneKTpoMarHuTHbI€ BoJIHBL. KBaHTOBBIE
SIBJIEHUS"

[ToBTOpenue, 0606meHue. JlaboparopHbie

bu6mmoreka [{OK

94 1 1
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenne

95 ACYETHBIX Y KAYeCTBEHHBIX 33J1a4 I10 TEME 1 bubmorexa LHOK
? " https://m.edsoo.ru/ff0c2572

Tennossle mpoueccsl
[ToBTOpenue, 0606menue. Pemenue
bubmmoreka [{OK
96 pacYeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX ABUrarenci'
[ToBTOpenue, 0606menue. Pemenue
bu6moreka [IOK
97 paCUETHBIX ¥ KQU€CTBEHHBIX 3a/1a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII a3nexTpoycTaHOBOK"

98 [ToBTOpenue, o606meHue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIe sBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Paborta ¢

" bubmuorexa [JOK
99 TEKCTaMH 10 TeMe "3aKOHBI COXpaHEHUS B 1
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKe
[ToBTOpenue, o6o6menue. Padora ¢ bubnuoreka [JOK

100 1
Tekctamu 1o TeMe "Konebanus v BOJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota c 1 bubnunoreka [JOK
TekcTaMu 1o Teme "CBeToBbIC ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 06006meHue. PaboTa ¢

102 TekcTamu 1o TeMe "KBaHTOBas U siaepHas 1 https://resh.edu.ru/
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinvdaTh ABJICHUA 110 OMMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE

1.3

pacrno3HaBaThb MpPOSBICHUE U3YyYEHHBIX (U3UYECKUX SBICHUH B
OKpPYKaIOIlleM MHUpE, B TOM uuncie (Gu3nyecKue sIBICHUs B IPUPOJIE, TPU
9TOM TIepEeBOAMTH MPAKTUYECKYI0 3a7adyy B YyueOHYI0, BBIIEIATH

CYULIECTBEHHbIE CBOICTBA (MIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

OTIMCBHIBATh N3YYCHHBIC CBOICTBA TeN U (DU3WUECKUE SIBJICHHS, UCTIOIB3YS
(u3uMYecKkne BENWYMHBI, TPU ONHUCAHWHA TPABWIHHO TPAKTOBATh
(UBUYECKUI CMBICIT HCIOJIb3yeMbIX BEIWYMH, HMX OOO3HAUYCHUS U
eIVHUIBI (PU3MYECKUX BEIIMYWH, HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYrUMU BEIHMYUHAMH, CTPOHUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIIMYMH

1.5

XapaKTCPHU30BaATb CBOMCTBa TECII, (bI/I3I/I‘IeCKI/I€ SABJICHUA W IIPOLECCHI,
HUCIIOJIb3yA  HM3YYCHHBLIC 3aKOHbLI, IIPpU 3TOM JaBaTb CJIOBCCHYIO

(bOpMy.]'II/IpOBKy 3aKOHa M 3aliMChbIBaTh €ro MaTCMaTH4€CKOE BBIPAXKCHUEC

1.6

OOBSICHATh (PU3MUYECKHE SBJIECHUS, MPOLIECChl M CBOWCTBA Tel, B TOM
yuciae M B KOHTEKCTE CHUTyaluil MpPakTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATh IPUYMHHO-CIEJICTBEHHBIE  CBSI3U, CTPOMTH
oObsicHeHue U3 1 — 2 JIOTMYECKUX IIaroB ¢ onmopor Ha 1 — 2 u3ydeHHBIX
CBOMcTBA  (U3MUECKUX  SABICHMH,  (HU3UUYECKUX  3aKOHA  WIIH

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3agadyu B 1 -2 HeﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (1)I/I3I/I‘leCKI/Ie BCJIIMYMHLBI. HAa OCHOBC aHaJIn3a
YCIOBHUA 3agadu 3alliuCbIBAaTh KpaTKoe€ yCJIOBHE, NOoACTaBJIIATH
(I)I/I3I/I‘-IGCKI/IC BCJIMYWHBI B (bOpMYJ'IBI U IIPOBOJUTH pvaéTLI, HaxoauThb

CIIPpaBOYHbIC NAHHELIC, HCO6XOIII/IMBIC AJId peHICHUs 3a4a4d, OLICHUBATH




PEAUTUCTUIHOCTD TIOMYICHHOU (PU3MYECKON BEIIMUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pPELIUTh IPU OMOIIH
(1)I/ISI/II-IGCKI/IX METOOOB, B OInMCaHuMn HUCCIICAOBaHUA BBIACIATH
IIPOBEPSIEMOE IIPEATIOJIOKEHUE (runoresy), pasynyaTh "
MHTEPIPETHPOBATH TOJIYUYEHHBIN pe3yabTaT, HAXOIUTh OIIUOKH B XOJe

OIIbITa, ACJIATh BBIBOALI IO €ro pe3yjibTaTaM

1.9

MPOBOJIUTH OMBITHI TIO HAOMIOACHUIO (PU3UYECKUX SBJICHUW WU
(buzmIecKux CBOICTB TeJL: dbopMynHpoBaTh MIPOBEPSIEMbIEC
MPEANOJIOKEHHUS, coduparb  YCTaHOBKY U3  HPEJIOKEHHOTO

000py/10BaHus, 3alUChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBINIOJIHATE MpPSIMbIE W3MEPEHHUSI C HCIIOJIb30BAHUEM AaHAJOTOBBIX M
unudpoBbIX MNPUOOPOB, 3amHUCHIBATh MOKa3zaHUS NPUOOPOB C Y4ETOM

3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJIHON (DM3UYECKON BEITUUMHBI
OT JPYroll € HCIOJb30BAHUEM MPSIMBIX HU3MEPEHHI, y4acTBOBaTh B
IJIAHUPOBAaHUU y4eOHOTO HCCIEOBaHUs, COOHMpaTh YCTAaHOBKY U
BBITIOJTHATE M3MEPEHUS, CIeaysd TMPEeATIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH (DH3UYECKUX BEIWYUH B BHJIC
MPEIOKEHHBIX TAaONMHI] U TrpadUKOB, NeJaTh BBIBOJBLI MO pe3yibTaTaM

HUCcCiaca10BaHUA

1.12

IPOBOJAUTH KOCBEHHbIE M3MEPEHUS (PU3MUYECKHX BEIUYUH, CIEIys
PEUIOKEHHOW MHCTPYKLMU: TPU BBIIOJHEHUU H3MEpeHUil coOupartb
SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIUUCISTH 3HAYCHHE HCKOMOM

BCIIMYHHBI

1.13

CO6J'IIO,Z[aTL IIpaBHJIa TCXHHUKHU 0e30macHOCTH 1810)5 pa60Te C

1a00pPaTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTh ITPUHIUIIBL HeﬁCTBHH HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB,
XapaKTCPHU30BaATh IIPHUHIMUIIBLI HeﬁCTBHH N3Y4YCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C IOMOIIIBIO UX OIMUCAHUSA, UCIIOJIB3YA 3HAHUA O
CBOMCTBaxX (1)H3I/I‘ICCKI/IX SIBIICHUH U HGO6XO)II/IMI:>IG (I)I/ISI/ILIGCKI/IC 3aKOHbI U

3aKOHOMCPHOCTH

1.15

OPUBOAUTE  HpHUMeEpbl  (HaxoauTh HMHQOpManMio O MpuMepax)
MPAKTUYECKOTO HCIOJIBb30BaHUS (PU3UYECKUX 3HAHUHM B IMOBCEIHEBHON

AKHU3HU 7151 o0ecriedeHrs: 0€30MacHOCTH MU 0OpalleHHH ¢ MpUOopaMu U




TCXHHUYCCKHUMU yCTpOfICTBaMH, COXpaHCHUA 3I0pPOBbI U COGJHOI[CHI/I}I

HOPM 3KOJIOTMUECKOT0 MOBEJICHUS B OKPYKaIOLEH cpeie

1.16

OCYIIECTBIIATH OTOOp MCTOYHMKOB HMH(popMamuu B cetu MHTEepHET B

COOTBCTCTBUM C 3aJaHHbIM IIOMCKOBBIM  3allpoCOM, Ha OCHOBC
HMCIOIINXCA 3HAHUA U HYTGM CpaBHCHHA pPa3JIMUYHBIX HCTOYHHUKOB
BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpasd sABJIACTCA HpOTHBOpCHHBOﬁ NI MOXKET

OBbITh HEJOCTOBEPHOM

1.17

HCII0JIb30BaTh NPU BBINOJHEHUH YYE€OHBIX 3aJJaHU HAYYHOTOMYJSPHYIO

TUTEPATYpy (PHU3UUECKOTO COJEp)KaHMs, CIpPaBOYHBICE MaTepHUabI,

pecypcesl cetu HTEepHET, BIaAeTh IpUuEMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeobpazoBaHusi HHGOPMAIHN U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHbIE U YCTHbIE COOOILEHUS Ha
OCHOBE 2 — 3 HMCTOYHUKOB HMH(MOpPMALUU (PUIUUECKOTO COAEpKAHMS, B
TOM 4YHCIe NYOJIMYHO JeNaTh KpaTKue COOOLIEHHMsI O pe3yiabTaTax
MPOEKTOB WJIM y4eOHBIX HCCIEOBaHUI, MpU OATOM TI'PaMOTHO
WCIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,

COMPOBOXKIATh BHICTYIUICHHUE MTpe3eHTaIlNeH

1.19

MPU BBITIOJIHEHUH YYE€OHBIX TPOEKTOB M HCCIEIOBAHUN paCTpeNeisTh
00s13aHHOCTH B TPYIIIIE€ B COOTBETCTBHUU C TOCTABJICHHBIMH 3aJa4aMH,
CIEINTh 3a BBIIOJIHEHHEM IUIaHa ACHCTBUM, aJeKBaTHO OICHUBATh
COOCTBEHHBII BKJIaAd B  JEATEIBbHOCTD

I'PYIIIbI, BBICTpAanNBaTb

KOMMYHHKAaTHUBHOC B3aHMOHeﬁCTBHe, YUYUTBIBass MHCHUC OKPYXXAIOMINUX

8 KUIACC

Kon
NpoBepPsiEeMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh IIOHATHA

1.2

pa3iInvaThb ABJICHHUSA 110 OIMMUCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, AEMOHCTPUPYIOIHUX JAHHOC q)HSH‘leCKOe SABJICHHUC

1.3

pacCiio3dHaBaTb IMPOABJICHUEC  HN3YYCHHBIX (1)I/I3I/IquKI/IX SBJICHUH B
OKpyxarouieM MHpeE, B TOM YHUCJIC q)HSH‘leCKI/Ie SABJICHHUA B IPUPOAC, IIPpU
OTOM TIIEPCBOJAUTHL IMPAKTUYCCKYHO 3a/a4yy B yqe6Hy10, BBIICIIATD

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NIECKUX SBICHUI




1.4

OTIMCBIBATh U3YYCHHBIE CBOWCTBA TeNl M (PU3UUECKUE SIBICHUS, HCIIOJIB3YSI
¢u3nyeckue BEIWYMHBI, TPH ONHCAHWU TPABWIBHO TPAKTOBAThH
(U3NYEeCKUN CMBICT UCIIOJIb3YEMbIX BEUYMH, 0003HAYCHUS U €IUHHILIBI
(GU3NYECKUX BEIMYWH, HAXOIUTH (OPMYIBI, CBS3BIBAIOUINE IAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TIpaduku

N3YUYCHHBIX 3aBHCHMOCTEHN (1)I/I3I/III€CKI/IX BCJINYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tei, (PU3MYECKUE SBJICHUS M IPOIIECCHI,
WCMOJIb3ysl HM3Y4YEHHBIE 3aKOHBI, MpPU ITOM [aBaThb CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA M 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

OOBSACHATh (PU3MYECKHE MPOLECCHl M CBOWMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHTyallul  NPaKTHKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00bscHeHHe U3 | — 2
JIOTMYECKHX LIaroB ¢ MOMOIIbI0 1 — 2 u3y4yeHHBIX CBOMCTBA (PU3MUECKHUX

SBJIEHUH, PU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3aaud B 2 — 3 JIEUCTBUS, WCHOJIB3YS 3aKOHBI U
(dhopmynbl, CBsI3bIBaONINE (DU3MYECKUE BEIMYMHBI: HA OCHOBE aHAlIM3a
YCIIOBHS 3aJa4d 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HENOCTATOK
JaHHBIX JJIS pelleHus 3aJadyd, BBIOUpaTh 3aKOHBI U  (OPMYIIHI,
HeoOXonuMble JUIsi e€ pelIeHHs, MPOBOAMTH pacu€Thl M CPaBHUBATH

IIOJIYYCHHOC 3HAYCHHC q)HSH‘ICCKOﬁ BCJIIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacCiio3HaBaTb HpO6J'IeMI)I, KOTOPBIE MOXHO PCHIMTh IIPpU IMOMOIIU
(1)I/ISI/II‘I€CKI/IX MECTOIOB, HCIIOJB3ysd OIMMCAHUE MCCIICAOBAHUSA, BBLACIATH
IIPOBEPAEMOC IPEANIOJIONKCHUE, OLCHHBATH IIPaBUJIBHOCTE IIOPAAKa

IIPOBEACHUA UCCIICA0BAaHMA, ACIaTh BBIBOABI

1.9

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WIIN
(buznueckux CBOJCTB TeN: dbopmyarpoBaTh poBepsieMbIe
IPEIOJIOKECHHUS, co0uparth  YCTaHOBKY U3  HPEIJIOKEHHOIO

O60py,Z[OBaHI/I$[, OIMKMCBIBATHh X0/ OIIbITa U Q)OpMYHI/IpOBaTL BBIBObI

1.10

BBIIIOJIHATE  HIPSAMBIC  HU3MCPEHUS C  HUCIHOJB30BAHHEM  AHAJIOTOBBIX
HpI/I60pOB n JaT4YUKOB (1)I/I3I/I‘ICCKI/IX BCJIMYNH, CPABHHUBATL PE3YJIbTAThI

U3MEpeHUi ¢ y4€TOM 3a/1aHHOM a0COMIOTHOM MOTPEITHOCTH

1.11

IMPOBOANUTL HCCJICAOBAHUC 3aBUCUMOCTU OJTHOM (1)H3H‘l€CKOI>i BCIIMYMHBI
oT ,Z[perfI C HUCIIOJIb30BAHHUECM IIPAMBIX I/I3MepeHI/II711 IIaHUPOBATDb
HUCCICIOBaHUC, CO6I/IpaTB YCTaAHOBKY H BBIIIOJIHATL HU3MCPCHUSA, CICHAYA

NPEUIOKEHHOMY  IUIaHy, (DUKCUPOBAaTh  pEe3yJbTaThl  MOJTy4EeHHOU




3aBUCHUMOCTH B BHJIC Ta6JII/II_[ u I‘pa(bI/IKOB, JACJIaTb BBIBOJBI IIO

pe3ysibTaTaM UCCIIEOBaHUs

1.12

MPOBOJIUTh KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIUYMH: IUIAHUPOBATH
U3MEpeHusi, CcoOMpaTh OKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  CIEIys

HpGI[JIO)KGHHOfI HWHCTPYKIHWH, U BEIYUCIIATh 3HAUYCHHUEC BEJIMYNHDBL

1.13

coOmomarh MpaBWJia TEXHUKH O€30MacHOCTH mpu  pabore ¢

71a00paTOpPHBIM 000y IOBaHUEM

1.14

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPON HA UX OMUCAHUS, UCTIOJIB3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M HEoOXOoJuMble (PU3MUECKHE

3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa 1 U3BMCPUTCIIbHBIC
HpI/I60pBI Imo cxXeMaM MU CXEMATUYHBIM PUCYHKaM, COCTaBJISITb CXCMbI
OJICKTPUYCCKUX HGHCI\/’I C TOoCICAOBATCIBHBIM W  IapalJICJIbHBIM
COCAMHCHUEM JJICMCHTOB, pa3jnydas YCJIOBHBIC 0003HaYEHHA DJIEMEHTOB

AJIEKTPUYECKUX LETIEeH

1.16

NPUBOIUTH  TPHUMEPHl  (HaXoAWTh HWHPOPMANMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIB30BaHUS (PU3UYECKUX 3HAHUH B IMOBCEIHEBHOU
YKU3HU Tl obecrieueHrs 0€30TacHOCTH TIPH 0OpaIrieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3II0OPOBbS W COOJIOICHUS

HOPM 3KOJIOTHYECKOI'O IMTOBEACHUS B 01<py>1<afomel71 cpeac

1.17

OCYIICCTBJIATH ITOMCK I/IH(bOpMaHI/II/I (1)I/ISI/ILIGCKOFO COoJACpKaHud B CETU
I/IHTepHeT, Ha OCHOBC HMCHOHIUXCA 3HAaHUM U HYTGM CpaBHCHUSA
JOIIOJIHUTCIIBHBIX HCTOYHUKOB  BbIACIIATH I/IH(i)OpMaI_[I/IIO, KOTOpasa

SABIIAACTCA HpOTHBOpeqHBOﬁ HJIM MOYKET OBITh HGHOCTOBepHOﬁ

1.18

HCIIOJIb30BATh IIPH BBINMOJHCHUHA y‘le6HBIX 3aJaHul HAayYHO-IIOIMIYJIAPHY IO
JIATCPATYPyY (I)I/ISI/I‘ICCKOFO CoACpIKaHuA, CIIPpaBOYHBLIC MaTCpUaAJIbI,
pPeCypPChI CETU I/IHTCpHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHHA TCKCTA,

npeoOpazoBaHus HH(OPMAILIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3faBaTh COOCTBEHHBIE MUCHMEHHBIE M KpAaTKHUE YCTHBIE COOOIIEHUS,
0000mas uHGOPMALIMIO U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO
COJEepKaHUsA, B TOM 4YHCIEe WYOIWYHO TPEACTABIATh PEe3yIbTaThl
MPOEKTHON HIIM MCCIEA0BATEIbCKON NeSITENbHOCTH, IIPU ITOM T'PaMOTHO

UCIONBb30BaTh M3YYEHHBIH MOHATUHHBIN ammapaT Kypca (HU3UKH,




COIIPOBOKAATH BBICTYINICHUC Hpe3eHTauHeﬁ

1.20

NpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB M HUCCIEAOBAaHMHA (PU3HUECKUX
MPOIIECCOB pacHpeieisiTh OOS3aHHOCTH B TpPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aJja4aMHU, CJIICIUTH 3a BBIIIOJIHEHUEM IUIaHa AEUCTBUM U
KOPPEKTHPOBaTh €ro, aJeKBAaTHO OIICHUBATb COOCTBEHHBIH BKJIaJ B
JEeSATEIbHOCTh TPYIIBL, BBICTPAUBAaTh KOMMYHUKATHBHOE

B3aMMO/ICHCTBHE, TPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BaTh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTh ABJCHUA 110 OIMMMCAHUIO UX XapPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPHUPYIOIIUX JAHHOE (PU3UUECKOE SBJICHUE

1.3

pacrmo3HaBaTh MpPOSBICHUE U3YyYEHHBIX (U3UYECKUX SBICHUI B
OKPYKaIOIlleM MHUpE, B TOM uuncie (U3nYecKue sIBICHUS B IPUPOJIE, TIPU
9TOM TIEPEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SIBJICHUI

1.4

OTIHMCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (PU3HUECKUE SBICHUS, UCIIOIb3YS
¢u3znueckue BENUYMHBI, NPU ONUCAHUM TMPABUIBHO TPAKTOBAThH
(u3nyecKuil CMBICI UCMOJIb3yEeMbIX BEJIUYUH, 0003HAUEHUS U €IUHUIIBI
(bu3MuecKuX BEJIMYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JTAHHYIO
(bu3MYeCKyl0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku

N3YUYCHHBIX 3aBUCHUMOCTEH (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/I‘ICCKI/IG SIBJICHUS W IIPOLCCCHI,
HCIIOJIb3yd  H3YUCHHBIC 3aKOHbI, TIIpH 3TOM OaBaTb CJIOBCCHYIO

Q)OpMYJ'II/IpOBKy 3dKOHa 1 3allMCbIBATh €TI0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBSACHATH (1)H3I/II-ICCKI/IC MpouecCnl U CBOMCTBA TCJI, B TOM YHCJIC U B
KOHTCKCTC chyauHﬁ MMPAKTUKO-OPUCHTHUPOBAHHOTO XapakTepa:
BBIABJIATE IIPUYUHHO-CIICACTBECHHBIC CBA3U, CTPOUTH oObBsicHeHHe U3 2 — 3
JOTHYCCKHUX IIaroB ¢ NIOMOIIBIO 2-3 N3YUYCHHBIX CBOMCTBA (I)I/I3I/I‘ICCKI/IX

SIBHeHHfI, (1)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemiate pacu€THble 3afaud (omuparomuyecs Ha cuctemy u3z 2 — 3




YpaBHEHUH ), HCTIONB3YS 3aKOHBI M (POPMYJIBI, CBA3BIBAIONINE (PH3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIW3a YCIOBMs 3aJa4d 3alUChIBaThb KpPaTKOe
YCJIOBHE, BBISBIATH HEJAOCTAIONINE WM W30BITOUHBIC TaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOUMBIE ISl PELICHHS, TIPOBOJUTH PACUETHl U
OIICHUBATh PEATMCTUYHOCTH TIIOJYYCHHOTO 3HAYeHHs (HU3HIECKON

BCJIMYNHBI

1.8

pacrio3HaBaTth IpPOOJEMbI, KOTOPbIE MOXHO pPEUIMTh IIPU [OMOIIU
(U3NYECKUX METOJIOB, HCIIOJIb3YSl OIMCAHWE HCCIIEAO0BAHUS, BBIJIENATh
IIPOBEPSIEMOE  NIPENIIOJIOKEHNE, OLICHUBAaTh IPABMIBHOCTb  IOPSAJIKA
MIPOBEJCHHUST  HCCIEIOBAHMs, JENaThb  BBIBOJABI, HMHTEPIPETHPOBATH

pe3ynabTaThl HAOIIOICHUI U OTILITOB

1.9

MPOBOJIUTH OTBITHl 1O HAOMIONEHUIO (U3HYECKUX SBICHUHA WK
(GU3MUECKUX CBOMCTB TEI: CaMOCTOSATEIBHO COOHMpAaTh YCTAHOBKY M3
n30bITOYHOTO Habopa 0OOpyIOBaHUS, OMMCHIBATH XOJ OMNbITA M €ro

pe3ynbTaThl, GOPMYIHPOBATh BHIBObI

1.10

MIPOBOJUTH MPH HEOOXOJUMOCTH CEpHUI0 MPSIMbIX U3MEPEHH, onpeaenss
CpenHee 3HaueHUE u3MepseMol BenudyuHBI ((POKyCHOE paccTosHuE
cobmparomed JIMH3BI), OOOCHOBBIBATH BHIOOP cmoco0a H3MEpEeHUs

(m3mepuTensHOTO IPHOOPa)

1.11

MPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3NYECKMX BEIUYHH C
UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHU: IJIaHUPOBaTh MCCIEA0BAHNUE,
CaMOCTOSITENIBHO  COOMpaTh yCTaHOBKY, (DUKCHPOBATh PE3yJIbTAaThl
MOJIyYEHHOW 3aBUCHUMOCTH (U3MYECKHX BEJIMYUH B BHJAE TaOIHIH

l"pa(i)I/IKOB, ACJIaTh BBIBOJBLI IO pE3YyJIbTaTaM HMCCICI0OBAHUA

1.12

IMPOBOANTL KOCBCHHBLIC H3MCPCHHA (1)I/IBI/I‘IGCKI/IX BCIIMYHH: INIAHUPOBATDb
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIIOJIHATD
HU3MCEPCHUs, CICAYA HpCHHO)KeHHOﬁ HHCTPYKIHUH, BBIYUCIIATH 3HAYCHUC
BCJIMYMHBI W AHAJIMU3UPOBATH IIOJYUCHHBIC PE3YJIbTAThl C y‘léTOM

3aJaHHOM IOTpCIIHOCTHU H3MepeHI/Iﬁ

1.13

CO6J'IIO,ZLaTL IpaBHJia TCXHHUKHU 0€30I1aCHOCTH Ipu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

pa3in4aTb OCHOBHBIC IIPU3HAKU H3YYCHHBIX (I)I/BI/I‘IGCKI/IX MOJIEIICH:
MaTepHrajibHasdA TOYKa, a0COJIFOTHO TBépI[O@ TECJIO0, TOYEYHBIM HCTOYHHUK
CBCTA, JIy4, TOHKas JIMH3a, IUIAHCTAapHasd MOICIb aTOMad, HYKJIOHHAad

MOJECJIb aTOMHOI'O d1pa




1.15

XapakTepu30BaTh MPUHIMIBI JCHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OTIOPOI Ha X OMHUCAHUS, UCIIONIb3YS 3HAHUS O
cBoOiicTBaX (u3mueckux SBICHUH U HeoOXoAuWMBIe (pU3HUECKHE

3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMbI U CXEMATHUYHBIE PUCYHKH U3Y4YEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLIECCOB
OpU PELICHUH Y4E€OHO-NIPAKTUYECKUX 3a7ay, ONTHYECKHE CXEMBbI JUIsS

MIOCTPOECHUSI U300paKEHUH B IJIOCKOM 3epKajie M coOUparoiiei JuH3e

1.17

MPUBOJUTh  MpUMeEpPbl  (HAXOAUTh HMHPOPMALUMI0O O  IpUMeEpax)
MIPaKTUYECKOI0 MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOMN
YKU3HHU JUIsl oOecnieueHns 0e30MacHOCTH MpU oOpalieHny ¢ npubopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3JI0POBbS U COOIIOJCHUS

HOPM 5KOJIOTMYECKOTO MOBEICHUS B OKpYXKaIoUlei cpeze

1.18

OCYILIECTBIISAITh MOUCK HMH(pOpMaluu (U3NYECKOTO COAEpKAHUS B CETH
WuTepHer, camocTosTenbHO (GOPMYIUpPYsl MOUCKOBBIN 3aMpoc, HAXOAUTh
IIyTU OMNpEeJIeIeHNs I0CTOBEPHOCTHU MOJYyYeHHOW HH(OPMAIIK HAa OCHOBE

HMEIOIIUXCS 3HAHUM 1 JOIIOJIHUTECIIbHBIX HCTOYHUKOB

1.19

HCIOJIb30BATh MPH BBIMOJIHEHUN YU4EOHBIX 3aJJaHU HAYYHO-TIOMYJIIPHYIO
auTepaTypy (U3MUECKOTO COJEep)KaHUs, CIpaBOYHbIE MaTepuabl,
pecypcbl cetu HTepHeT; BIajeTh NpuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa,

npeoOpazoBanusa HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

co37aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpPMALMU U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COJIEp>KaHus,
nyOJIMYHO MPEICTaBIATh pe3ynabTaThl MIPOEKTHOI WIH
UCCIIEJIOBATENILCKOM JeSITeNbHOCTH, MPU 3TOM T'PaMOTHO HCIIOIb30BaTh
U3YYEHHBI MOHATHHHBIN ammapar Hu3y4aemMoro pasaena ¢GU3MKd |
COMPOBOXKIATh BBICTYIUICHHE IMpe3eHTalel ¢ y4éToM OCOOEHHOCTEH

AyJAUTOPHUU CBEPCTHUKOB

1.21

IIpU BBIINIOJIHCHUHA y‘Ie6HLIX IIPOCKTOB H HCCIIeT0BaHUM (1)I/I3I/I‘leCKI/IX
IMpoLeCCOB pacCIpeaciiaTb 0053aHHOCTH B rpynmne B COOTBETCTBUH C
MMOCTAaBJICHHBIMU 3agadaMiu, CICANTD 3a BBITIOJTHCHHUCM IlJIaHa JIECTBUI U
KOPPCKTUPOBATbL €TI0, aJACKBATHO OLCHUBATH COOCTBEHHBIM BKJIaa B
ACATCIBHOCTD TPYIIIIHL, BBICTpANBATh KOMMYHUKAaTUBHOC

B3aHMOHCﬁCTBHC, MMPOsABJIAA TOTOBHOCTDH Pa3pelIaTh KOH(pJ'II/IKTLI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaeina

Konx
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®dusuka — Hayka O npupoje. SBieHUs NPUPOABL.
du3nyeckue  SABJIICHUSA:  MEXaHMYECKHE,  TEIUIOBbIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenunHbl. M3mMepenne Gu3nueckrux BEIUYUH.
Ouznyeckue  npubopsl.  [lorpemHocTs  U3MepeHUi.

MexnyHapoaHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBIE METOJ] TIO3HAHUA: HAOIIOJCHUE,
MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBUKECHHE THUIIOTE3,
OKCIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHEHUE

HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIEJIeH

1.5

[IpakTrueckue pabOTHI:

###Par###l3mMepenne pacCTOSTHHM.

###Par###13mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.
###Par###OnpeneneHue pa3MepoB MaJbIX Tell.
###Par###lI3mepenne  TeMmrepaTypbl  IIpH  TOMOIIHU

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYPhbL

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEILIECTBA

2.1

##HPar#H#CTpoenre BeliecTBa: aTOMbl M MOJIEKYJbI, HX
pasmepbl. OIBITHI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOEHHUE

BCIICCTBA

2.2

###Par### ]| Brokerne yactuil BemecTtBa. CBs3b CKOPOCTH
IBUKEHHS 4YacTHI] C TeMmieparypoil. bpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC

2.4

HH#HPar### Arperatnple  COCTOSIHMSL BEIECTBA: CTPOEHHE

ra3oB, JKUJIKOCTEH U TBép,[[BIX (KpI/ICTaJIJII/I‘-ICCKI/IX) TCII.




BzauMocBs3b MCXKIY CBOMCTBaAMH BCHICCTB B PA3HBIX
arperaTHblX COCTOAHUAX MW HMX aATOMHO-MOJICKYJIAPHBIM

CTpOCHHEM

2.5

Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOThI:

#H#Par###0nenka auamMeTpa aroMa METOJIOM psIoB (C
UCII0JIb30BaHNEM (oTorpaduii).

HEHPar#H#OnbITHI 1o Ha0JII0IEHUIO TEIJIOBOTO
pacuImpeHus ra3os.

HHHPar#H#0NbITEL 0 OOHApYXEHUIO  JIEHCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMeEpHOE 5
' HEPAaBHOMEPHOE JIBIDKCHHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEpaBHOMEPHOM JBWXEHUH. Pacu€r mytm u BpemeHu
JBUKCHUS
SlBnenne wHepuuu. 3aKOH MHEpUUU. B3anMoaencTBue Temn
3.3 KaK MpUYMHA WU3MEHEHHUs CKOPOCTH NIBIKCHMs Tenl. Macca
KaK Mepa MHEpTHOCTHU Tella
34 #H#Par### motnocte BemiecTtBa. CBA3b IUIOTHOCTA €
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenuwe cuibl ¢
. MOMOIIBIO JUHAMOMETPA
T #H##Par###Bnenue TaroteHus M cuna TsokectH. Cuia
' TSOKECTH Ha JAPYrux miaaHerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIBKEHHUS M TpPEHUE TOKOS.
. Tpenue B npupoJe U TEXHUKE
3.9 #HH#Par###Crnoxxenue cuil, HampaBiIeHHBIX 10 OJHOMU
. npsMoi. PaBHoercTByromas cui
[IpakTdeckue pabOTHI:
3.10 OnpezneneHue  CKOPOCTH  PAaBHOMEPHOTO  JABUKEHUS

(I_HapI/IKa B KHUAKOCTH, MOACIHN QJICKTPUUICCKOTO




aBToMOoOWIsE W Tak jgainee). OmnpeneneHue cpeaHei
CKOPOCTHU CKOJIBKEHHSI OpycKa WM MIapHKa M0 HAKIOHHOU
wiockoctd. OmpeneneHue IUIOTHOCTH TBEPIOro Teja.
OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb PACTSKEHHUS
(meopmanmu) MPYKUHBI OT MPHIIOKEHHON CHIIBL. OTIBITHI,
JEMOHCTPHUPYIOILKE 3aBUCUMOCTh CUJIBI TpPEHMUSI
CKOJIbKEHHUSI OT Beca Tella U XapaKTepa CONPHUKACAIOIINXCS

MTOBEPXHOCTEN

dusnyeckne sBICHUS B mpupoae: MpUMEPbI ABUKCHUA C

3.11 Pa3MYHBIMA CKOPOCTSIMHM B JKMBOM M HEKMBOM NPUPOJE,
JIeWICTBUE CUITBI TPEHUSI B TIPUPO/JIE U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TABJIEHME TBEP/BIX TEJI, )KUKOCTEI 1 TA30B

Hasnenne tBEpmoro Ttena. CnocoObl yMEHBIICHHUS U

1 YBEJTMYCHHUS TaBJICHHS
42 JlaBieHne raza. 3aBHCHMOCTH JaBJICHUS Ta3a OT 00BEMA,
' TEeMIIEpaTypbl
P [lepenaua naBneHus TBEPABIMU TENaMH, XUIAKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJCHHS  JKMJIKOCTH  OT  TJIyOWUHBI.
4.4 ['unpocratuueckuii mapagokc. CooOmaromuecss COCyabl.
['unpaBnnyeckue MeXaHU3MbI
Atmochepa 3emum m armochepHoe naBieHue. lIpuanHbI
45 CYIIECTBOBAHUS BO3AYIMIHOW 000J0uku 3emin. OmbIT
' Toppuuennu. 3aBHCUMOCTh aTMOC(HEPHOTrO [ABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 N3mepenue armochepHoro namienus. [lpubopsl ans
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
A7 JelicTBHE )XKMAKOCTH M Tra3a Ha NOTPYXKEHHOE B HUX TEJIO.
. BrrTankuBaroras (apxuMeoBa) cuia. 3aKkoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTdeckue pabOTHI:
4.9 HccnenoBanue 3aBUCHMOCTH Beca Tella B BojE OT 00bEMa

nor pYX(GHHOﬁ B JXUIAKOCTb YaCTU TCa. OHpCI[CJ'ICHI/IC




BBITAJIKUBAIOLIECA  CWJIBI, JICUCTBYIOLIEHW HAa  TElO,
NOTPY’KEHHOE B JKMIKOCTh. lIpoBepka He3aBUCUMOCTH
BBITAJIKUBAIOLIECA CHJIBI, JEHUCTBYIOIIEHM Ha TEIO0 B
KUAKOCTH, OT Macchl Tena. ONbIThI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTD BBITAIKUBAIOIIEH CHIIBI, JCUCTBYIOIIEW Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOTrPYKEHHON B KUIKOCTh
YacTH Tela U OT INIOTHOCTH XUAKOCTH. KoHcTpynpoBaHue
apeoMeTpa WIM KOHCTPYMPOBAHUE JIOAKU WU OIPEICICHUE

€€ rpy30n0abEMHOCTH

®uznyeckue SBIEHUS B MPHUPOJE: BIUSIHUE aTMOCPEPHOTO

4.10
JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO
Texnuyeckne  ycTpoHCTBa:  COOOIIAIONIIMECS  COCYIIBI,
411 YCTPOMCTBO  BOJONPOBOJA,  TUAPABIMYECKH  mpecc,

MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOIl Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, DHEPT' A

5.1 Mexanudeckasi pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [TpocThie MEXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS II0CKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHS pbluara K 0JIOKy
«3on0To€ MpaBuiio» MexaHUKU. KoapduimeHt nose3Horo
5.5 JeHCTBUsT MexXaHU3MOB. IIpocThie MexaHU3MBI B OBITY U
TEXHUKE
5.6 [ToTennmanpHas 3HEPrUuu TeNa, MOJHATOrO HaJ 3eMIEH
5.7 Kunerndeckas sneprus
- [Tonnas mexaHWueckas »SHEprus. 3aKOH H3MEHEHUs U
' COXPaHEHHUS MEXaHMYECKOM SHEePTUU
[IpakTdeckue pabOTHI:
#HH#Par###Onpenennenne  pabOThl  CUJIBI  TPEHUS MpU
£ g pPaBHOMEpPHOM  JBHKEHMHM Tella 1O TOPHU30HTAIbHOU

nosepxHoctu.  MccnenoBanue — yClOBUH — paBHOBECUS
ppiuara. M3mepenme KIIJI HakiOHHONM  IUIOCKOCTH.

I/I3y‘-ICHI/Ie 3daKOHa COXpaHCHUA MEXaHH4YeCKOM OHCPIruun




5.10

du3nyeckue SBJICHUS B MpUupoJacC: pblyarv B TCJIC YCIOBCKaA

TexHuueckue  yCTpOWCTBA:  pblyar, IOJBWXKHBIA U

5.11 HETOJIBWKHBIM OJIOKHM, HAKJIOHHAS IJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMbIe 3J1eMEHTHI COEPKAHUSA
pasjaena 3JieMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOXKEHUS  MOJICKYJISPHO-KHHETHICCKOM
6.1 TEOpUU CTPOEHHUs BemlecTBa. Macca M pa3Mepbl MOJIEKYI.
. OnBITBI,  TOJATBEPXKIAIONINE  OCHOBHBIC  ITOJIOKCHHS
MOJICKYSIPHOKHHETHICCKOW TEOPUH
5.2 Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHHMA
' BenlecTBa. Kpucrannuyeckue u aMmop@Hble Tena
5.3 OObsicCHEHNE CBOMCTB T'a30B, JKUAKOCTEH M TBEPIBIX TE Ha
' OCHOBE TMOJIO)KEHUI MOJIEKYIIPHOKMHETUYECKON TEOPUHU
6.4 CMmaunBaHue U KallWUTSIPHBIC SIBIICHUS
6.5 TenoBoe pacIMpeHHe U CKATHE
6 6.6 Temneparypa. CBsizb TemmepaTypbl CO  CKOPOCTBIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
5.7 Bayrpennss sueprus. CriocoObl M3MEHEHHUS BHYTPEHHEU
. SHEPTrUu: TeIUIonepeaaya U COBEpIIeHne pabOThI
6.8 Bunel Teronepenauu: TETIONPOBOIHOCTb, KOHBEKIIHS,
. U3Iy4YCHHE
6.9 KonuuectBo TemnoTel. Y aenbHas TEI0EMKOCTh BEIleCTBA
TermooOMeH ¥ TeMJIOBOE paBHOBecHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
511 [InaBneHue u OTBepJAEBAHUE KPUCTAIIMYECKHUX BEIIECTB.
. VYaenpHas TETIOTA IUIABICHUS
6.12 [TapooGpazoBanue u xkonaencanus. Mcnapenue. Kunenue.




VYnaenbHas Temnotra mapooOpa3oBaHUS.  3aBUCHUMOCTH

TCMIICPATYpPbl KUIICHUA OT aTMocq)epHoro JaBJICHHA

6.13 Bnaxxnocts Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJIOTa CTOPAHUS
[Mpuanuner  pabotel  TemoBbix  japurareneid  KIIJI
6.15 TEIUIOBOTO JBuraresns. TeruioBble JBUraTeld W 3alliuTa
OKpYKarollen cpeibl
3aKOH COXpaHEHWs W MPEBpAILEHHs] YHEPTUH B TEIUIOBBIX
6.16
nporeccax
[IpakTnueckue pabOTHI:
HHHPar#H#0nbITEL 10 OOHApY)KEHUIO JEUCTBUSA — CHJI
MOJIEKYJISIPHOTO TIPUTSKEHHSL.
HHHPar#H##0nbITBL 10 BBIPALIUMBAHUIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WM caxapa.
#H#Par###OnbITE o HaOJIIOJEHUTO TEILIOBOTO
paciupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
#H##Par###OnpeneneHre JaBieHUs BO3ayxa B OallJIoOHE
HInpuua.
#HHAPar###0nbITeI,  AEMOHCTPUPYIOIIHUE  3aBHCHMOCTH
JaBJICHUsS BO3JyXa OT ero oO0ObEMa M HarpeBaHUs WIHU
OXJIaKICHUSI.
6.17

###Par### IpoBepka THUIOTE3bl JUHEHHOW 3aBUCHMOCTH
JUIMHBI CTOJIOMKA XUAKOCTU B TEPMOMETPUUYECKON TpyOKe
OT TEMIIEPATypHI.

###Par#Ht#HaOnonenne U3MeHeHHs] BHYTPEHHEH YHEpruu
Tela B pe3ylbTaTe TeIulonepenadyd U paboThl BHEIIHHUX
CHIL

###Par#t#llccnenoBanue  sSBICHHUS TEMJIOOOMEHAa TMpHU
CMEIIMBaHUH XOJOIHOU U TOpsiYeld BOBI.
##HPar#t#Onpenenenue KOJIMYecTBa TEIIOTHI,
MOJIYYEHHOTO BOJIOM TMpH TEIIOOOMEHe ¢ HarpeThiM
METAITUYECKUM IIHIUHAPOM.

#HH#HPar###Onpenenenue yIEIbHOU TEIJI0EMKOCTH




BEIIIECTBA.
###Par####lccnenoBanue mpoiiecca UCIapeHus..
#HHPar#H#0OnpeneneHie  OTHOCUTENIBHOM  BIAXKHOCTH
BO3/yXa.

H#H##Par#H#OnpeneneHue yAaeabHON TEIJIOTHI IUIABICHUS

JbpJaa.

6.18

@usnyeckue SABJIEHUS B  NOPUPOJE: IOBEPXHOCTHOE
HaTsSAXKCHUC u KalnmnuJIIIPHBIC SIBJICHUSA B npuponae,
KpHCTAIBl B Tpupoze, u3inydeHue CoiHIA, 3amMep3aHue
BOJIOEMOB, MOpPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHera.

6.19

TexHuuecknue  yCTpOWCTBA:  KalWUISAPBL,  MPUMEPHI
WCIIOJb30BAHNSI KPUCTAJUIOB, >KMJIKOCTHBIM TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJIEHUS JIOMOB,
TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOWHA, JABUTaTElb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHWSA

7.1 Dnektpuzarus Tei. J[Ba posa aMeKTpHUIecKuX 3apsiioB
BzanmopeiictBue  3apspkeHHbIX — Teln.  3akoH — KynoHna

7.2 (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TEl OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXKTY TEJIaMu )
OnekTpuueckoe moje. Hampsk€HHOCTh  AIEKTPUYECKOTO

7.3 noJisa. [IpuHIUI Ccynepno3uuu IeKTPUUECKUX mojeil (Ha
Ka4yeCTBEHHOM YpPOBHE)
Hocutenu »snekrtpuyeckux 3apsioB.  DJeMEHTapHbIN

7.4 anekrpudeckuii 3apsan. Crpoenue atoma. [IpoBogHuku u
TVDIIEKTPUKU

7.5 3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO 3apsiia

- DneKTpuuecKuit TOK. YcnoBus CYIIECTBOBAHHUS

. ANEKTPUYECKOTO TOKA. VICTOUHUKH MOCTOSTHHOTO TOKA
. JIeficTBUS DIEKTPUYECKOr0 TOKa (TETIOBOE, XHMMHUYECKOE,

mar HI/ITHOe). 3JICKTpI/I‘{eCKHﬁ TOK B X KMAKOCTAX U ra3dax




Onexrpuueckas uenb. Cuna  TOKa.  DJIEKTpUYECKOE

7.8

HaIpsKEHUE

9 ComnpoTuBieHUE TPOBOJHUKA. YIETBHOE COMPOTHUBIICHHE

7.

BEIIECTBA
7.10 3akon OMa y1g ydacTka 1enu

ITocnenoBarensHOE u napajuieJIbHOE COEIUHEHNE
7.11

MIPOBOJIHUKOB

PabGoTa 1 MOIIHOCTE IEKTPUUYECKOTO TOKA. 3aKoH [ Koyiist
7.12

— Jlenna

3 DNEeKTPUYECKUE 1EeMU U TOTPEOUTENIN DICKTPUUECKOU

7.1

sHepruu B ObITy. KopoTkoe 3ampikaHme

IlocTossuaple MarHuThel. B3auMmonelcTBue NOCTOSHHEIX
7.14

MardnuToB

MarautHoe noste. MargauTHOE HoJie 3eMJIM U €ro 3HaueHue
7.15

IUIA )KU3HU Ha 3eMiie

OnbiT Opctena. MarHuTHOE TOJIE AJIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MAarHUTHOIO TOJISI Ha MPOBOJHHUK C TOKOM.

DJIeKTpOABUTATENIb TMOCTOSHHOTO TOKa. Mcmosib3oBaHue
7.17

AJIEKTPOJIBUTATEIEl B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIoOpTe

OnbiTel @apajes. SABieHUE JIEKTPOMArHUTHOM UHIYKIIWH.
7.18

IIpaBuno Jlenna

OnekrporeHeparop. CrocoObl MOTYyYEHHs AIIEKTPUUYECKOM
7.19 SHEPIuu. DJIEKTPOCTAaHIIUH Ha BO300HOBIIIEMBIX

HMCTOYHUKAX SHEPTUH

[IpakTdeckue pabOTHI:

OnbITH MO HAONIOJIEHUIO AIIEKTPU3ALUN TEl UHIYKIHUEH U

IIPU CONPUKOCHOBEHHH.
7.20

HccnegoBanne  aelcTBUS QJICKTPUYCCKOTO IIOJIsI  Ha
IMPOBOAHUKHU U NJUDJICKTPUKHU.

C6opka u mpoBepka pabOTBHl AIEKTPUUYECKOH LIEMH




IIOCTOSIHHOTO TOKa.
W3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAPSKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3
pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha
pesucrope.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JJIEKTPUUECKOTO
COTIPOTHUBIICHUSI TPOBOJHHKA OT €ro JJIMHBI, TUIONIAJAN
MOTIEPEYHOT0 CEUEHUs U MaTepHuaa.

[IpoBepka mpaBuiia  CJIOXKEHHUS  HANPSOHKEHUW  TIPHU
MOCJIeIOBAaTEIbHOM  COCMHEHUM  JBYX  PE3UCTOPOB.
[IpoBepka mpaBmia Juisi CUIIBI TOKAa TPHU TapauieIbHOM
COeTMHEHNH PE3UCTOPOB. Ompenenenue paboThI
JJIEKTPUYECKOTO  TOKAa, MAYHNIEr0  4Yepe3  Pe3UucTop.
Onpenenenue MOII[HOCTH ANEKTPUIECKOTO TOKa,
BBIJIETIsIEMO Ha pe3uctope. MccienoBanue 3aBUCHMOCTH
CHUJIbI TOKA, UIYILETO Yepe3 JIaMIOUKYy, OT HANpPsDKEHUs Ha
Heid. Omnpenenenue KIIJ[ HarpeBarens. WccnemoBanue
MarHuTHOTO B3aUMOJCUCTBUS TOCTOSHHBIX MAarHHUTOB.
N3yueHre MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB MPHU
uX 00beIMHEHMH W pasneieHuu. MccnenoBanue AeicTBUS
AJIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenKy. OTMBITHI,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
KATYIIKU C TOKOM M MarHuTa OT CHJIbl TOKa U HAIpPaBJIECHUS
TOKa B KaTyuike. M3ydyeHue AeiicTBUs MarHUTHOIO TOJI Ha
NpoBOJHUK ¢ TOKOM. KOHCTpynpoBaHue u u3yyeHue
paboThI 3IIEKTPOABUTATES. N3zmepenue KITA
3JEKTPOIBUTATENBHOMN YCTaHOBKH. OneITH o
HCCJIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIUU:
UCCJIEI0BaHUE M3MEHEHMM 3HA4Ye€HHs] M HAalpaBJICHUA

HHAYKIIUOHHOTO TOKa

7.21

du3nyeckue SABICHUS B mpUupoaLC: IJICKTPUUCCKUC ABJICHUA

B aTMOC(i)epe, QJICKTPUYCCTBO  JKHUBBIX OPraHMU3MOB,




MarHuTHOE TmoJie 3eMiH, Jpeid TOJICOB,  pOib

MAar"auMTHOTO IIOJIA AJIA )KM3HH Ha 3CMJIC, MOJIIPHOC CUSAHUC

7.22

TexHu4eckue yCTpOMCTBA: DIJIEKTPOCKOI,  aMIepMeETp,
BOJIbTMETpP, PEOCTAT, CYETUMK DJIEKTPUYECKON DHEPIUH,
3IEKTPOOCBETUTEIIbHBIE puOOpHI, HarpeBaTelIbHbIC
AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
IPENOXPAHUTENN,  IEKTPOMATHUT,  DJIEKTPOIBUTATEIND

IMMOCTOSAHHOT'O TOKA, FCHEPATOP MOCTOSAHHOTO TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMble 37IEMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe aBmxeHne. MarepuanbHasg Touka. Cucrema

8.1 oTcuéra

8.2 OTHOCUTEIBHOCTh MEXaHUUECKOTO IBIKECHUS

8.3 PaBHOMEpPHOE TPAMOIMHEHOE TBIYKEHUE
###Par###HepaBHOMEepHOE TPSMOJMHEHHOE JBUKCHUE.

8.4 CpenHsass ¥ MIHOBEHHass  CKOpPOCTb  Tela  IpH
HEPaBHOMEPHOM JBHXCHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKCHUE

8.6 #H#Par###CBo00 10 naneuue. OnelTe! [ anmies

| ###Par#t#PaBHoMepHOEe  IBWXKEHHE TIO OKPY)KHOCTH.

8.7 [lepuon u uactrota oOpameHusi. JluHeiHas u yrioBas
ckopoctH. LleHTpocTpeMHuTensHOE YCKOPEHHE

8.8 [TepBsiii 3akon HetoToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroToHa

8.11 #HH#APar###] [pyuHLIMI Cyneprio3uuu CUIl

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 H#HPar###Cuna TpeHMs: Cuila TPEHUS CKOJIBXKEHHS, CHIIa

TPCHUS ITOKOS, APYTUC BUABI TPCHUA




#H#Par###Cuna TSHDKECTH U 3aKOH BCEMUPHOTO TATOTEHUSI.

814 Yckopenue cBOOOIHOTO MaACHUS
8.15 JBuxenue ruianer Bokpyr Cosnua. IlepBas kocmuueckas
' ckopocTb. HeBecomocTs 1 neperpysku
PaBHOBecne MarepuanbHOW TOYKH. AOCOJIIOTHO TBEpHOE
8.16
TEJ0
8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKPEIIEHHOM
' 0ChbI0 BpauieHus. MomeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynsce cumsl
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 HiHPar#Ht#PeakTHBHOE IBIKCHHE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.9 Paborta cun tskectu, ynpyroctu, TpeHus. CBsi3b dHEpruu
' 1 paboThI
893 [loTennmaneHass  SHeprust  Tejma,  MOJHATOIO  HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnmanpHast SHEPTUS CXKATON TPYKUHBI
8.95 ###Par##H##Kunernueckas SHEPTHS. Teopema 0
' KUHETUYECKON SHEPIUU
8.26 ###Par###3akoH COXpaHEeHUsSI MEXaHUYECKON dHEPTUH
[TpakTrueckue pabOTHI:
Omnpenenenre cpeHeil CKOPOCTH CKOJIbKEHUs OpycKa WiH
NBUKEHHUS  [IapUKa [0  HAKJIOHHOM  IIOCKOCTH.
Omnpenenenre YCKOpPEHHS Tella IMPH PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM TMJI0CKOCTH.
HccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHU IPHU
877 PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4albHON CKOPOCTH.

HpOBCpKa TUIIOTEC3bI: ceClin IpUu PABHOYCKOPCHHOM
JABHKCHUN 0e3 HayaJabHOU CKOPOCTHU IIYTH OTHOCATCA KakK
pax HEYETHBIX YUCCJl, TO COOTBECTCTBYIOIIUC IPOMCIKYTKHU
BPEMCHHU OJUHAKOBBLI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPCHUA CKOJIBXKCHUA OT
CHIJIBI HOpMaJIbHOT'O JaBJICHUS. Ol'[peI[eJ'ICHI/IC

KOB(i)(i)I/IL[I/IeHTa TPCHUA CKOJIB>KCHU . OHpeIIeJICHI/IC




XKECTKOCTU NpYKUHBI. OmpeneneHue padoThl CUIIbI TPEHUS
Ipyd PaBHOMEPHOM [BM)KEHHH Teja MO TOPU3OHTAIHHOMN
nosepxHoctu. OnpezneneHne padboThl CHIIBI YIPYTOCTH MPH
noabéME TIpy3a C MCIOJIb30BAHUEM HEIMOJBWKHOTO U

OIBIDKHOTO OJIOKOB

dusnyeckre SBICHHUSI B npupoac: NpujrBbl U OTIIUBEI,

8.28 nBukeHue 1iaHeT CONHEYHOM CHCTEMBbl, pPEaKTUBHOE
JIBM)KEHUE JKUBBIX OPraHU3MOB
8.29 Texanueckue YCTpOWCTBA:! CIIUJIOMETP, JIaTYUKU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEBAHUA 11 BOJIHBI

KonebarenbHoe naBmxeHune. OCHOBHBIE XapaKTEPUCTHKHU

o1 KoJIeOaHUH: TIepHO/I, YaCTOTa, aMILIUTY/a
9.9 MareMaTtnueckuil 1 IpyXKUHHBIN MasTHUKH. [IpeBpamienue
' SHEPTHH MPHU KOJIeOATeTILHOM JIBUKEHUN
93 3aryxatome kosieOaHus. BrvIHyXIeHHbIE KoieOaHUs.
' Pesonanc
Mexanndeckre BOJHBL (CBOWCTBA MEXaHHYECKHX BOJIH.
9.4 [IpomonpHBIE M TIOTIEpEYHBIE BOJIHBI. J[TMHA BOJIHBI M
' CKOPOCTh €€ pacmpocTpaHeHHs. MexaHH4YeCKHue BOJIHBI B
TBEPJIOM TeJIe, CEHCMUYECKHUE BOJTHBI
9.5 3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpa’keHUE 3ByKa
9.6 NHudpa3Byk u yapTpa3Byk
[IpakTrueckue paboOTHI:
OnpeneneHne  4acTOTBI M Tepuoja  KoseOaHM
MaTeMaTHYECKOr0 MasiTHHKA.
OmnpeneneHue  4YacTOTBI M Tepuoja  KojeOaHMi
IPY>KHHHOTO MasiTHUKa
9.7 HccnemoBanme  3aBUCHMMOCTH — mepuojaa  KosieOaHui

MNOABCIICHHOIO K HUTHU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH nepuoaa KoJIeOaHMI
IIPY)XUHHOI'0O MasATHUKa OT MaCChl TIpPy3a. HpOBepKa
HC3aBUCUMOCTHU nepuoaa KoJIeOaHMit rpysa,

MMOABCIICHHOI'O K HUTH, OT MACChl T'py3a U JKECTKOCTHU




npyxuHsbl. M3mepenue yckopeHus cBOOOTHOTO HaIeHHS

®dusznyeckue SBICHUS B npupoac: BOCHPHUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue  yCTpOMCTBA:  DIXOJOT, HCHOJIb30BAHUE

yIbTPa3BYKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE TMoJje. OJEKTPOMarHUTHbBIE BOJIHBI.

101 CBO¥CTBA AIIEKTPOMArHUTHBIX BOJIH
10.2 [lkana 3eKTpPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupona cBeta. CKOpocTh cCBera.
' BouitHOBBIE CBOICTBA CcBETA
10 [IpakTnueckue pabOTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C ITOMOIIBIO
MOOUIBLHOTO TenedoHa
Ousnyeckue SABIEHUS B IpHpoje: OHOJIOTHYECKOE
10.5 NeHCTBHE BHUJIMMOTO, yIbTpaduoIETOBOTO u
PEHTT€HOBCKOTO U3JIy4eHUI
106 TexHuueckue YCTpPOCTBA: HCTOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBeta. MIcTOUHHMKHM cBETa
11.2 [IpssMonMHEITHOE pacIpOCTpaHEHHE CBETA
113 Otpaxenue cpeta. Ilnockoe 3epkano. 3aKoH OTpaKEHUS
. cBeTa
114 [Ipenomnenue cera. 3akoH mpenomiieHus: ceera. [lonHoe
11 . BHYTpPEHHEE OTPaKEHUE CBETa
115 JInnza. Xop jryuelt B IMH3€E
116 Ontuueckass cucrema (oToanmapara, MHUKpPOCKONa U
. TEJIECKOTa
117 I'maz kak onrtudeckas cucrema. biau3opykocts H
' JATbHO30PKOCTh
11.8 Paznoxenune Oenoro cera B crekTp. OnbiTel HeloToHA.




Cnoxenue CIICKTpAaJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

[IpakTuyeckue pabOTHI:

#H#Par###lccnenoBanue 3aBUCUMOCTH YIJla OTPa>KEHUS
CBETOBOTO JIy4a OT yIJa MaJeHusl.

H#HPar#H#113yuenue XapaKTEPUCTHK M300paKeHUs
npeaMeTa B TUIOCKOM 3epKajie.

###Par###lccnenoBanre 3aBUCMMOCTH yIila IPEIOMIICHUS

CBCTOBOI'O Jy4da OT yrJjla MaJCHUSA Ha I'paHULC «BO3OAYyX —

11.9 CTEKIJIO».
##HPar#t#lonyuenne  u300pakeHMH € NOMOIIBIO
COOMPAIOIIIEH JINH3HI.
###Par###Onpenenenre  (OKYCHOTO  pacCTOSHUSL U
OTITUYECKOH CHIIBI COOMPATOIIEH JTNH3HI.
HHHPar###OnbITH IO Pa3I0KEHUIO OEJI0ro CBETa B CIEKTP.
HAHPar#H##OnbITHl 0 BOCHIPUATHIO I[BETA MPEAMETOB MPHU
WX HAOJIO/ICHUH Yepe3 BETOBbBIE (PUIBTPHI
®usnueckue sBiIeHUs B npupoie: 3atmeHus ConaHua u
11.10 JlyHbI, IBETA TEJI, ONTHYECKHUE SBJICHUS B aTMoc(epe (IBeT
HeOa, pedpakius, pamyra, MUPax)
111 TexHudeckre yCTpoMCTBa: OUKH, IEPUCKOII, GoToamnmapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBEGIE SIBJIEHU A
121 Oneitel  Pesepdopna u 1uianerapHas Mojenb aroma.
' Monens aroma bopa
T Hcnyckanme u mMOrJoONIEHHE CBeTa aToMoM. KBaHTHI.
' JluneiuaTeie CIIEKTPHI
12.3 PaguoaktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
12 124 Crtpoenue atoMHOTro sanapa. HykimoHHas Moaenb aTOMHOTO
. sapa. M30Tonsl
125 PagnoakTuBHble TpeBpamienus. [lepuon momypacnaga
' ATOMHBIX sI7ep
126 SnepHble peaknMH. 3aKOHBl COXpaHEHHs 3apslOBOrO MU
' MaccoBOTO YHCET
12.7 OHeprus cBs3M aTOMHBIX sjiep. CBsA3b Macchl M SHEPTUU




Peakuun cunteza u nenenus spep. McTtouyHuku sHepruu

12.8
Connua u 38€31
12.9 Snepnas  sHepreTuka. HelictBue  paaMOaKTHUBHBIX
' U3JTyYEHHUH Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOThI:
HabGntoneHne CrUIOMIHBIX W JMHEWYATBIX  CIIEKTPOB
12.10 U3JIy4CHHUS.
HccnenoBanue TpEeKOB: M3MEPEHHE DHEPTUM YaCTHUIBI 110
TOpPMO3HOMY IIyTH (110 (hoTOrpadusm).
N3mepenue pagnoaktuBHOro poHa
®usnyeckue  SABICHHSA B  NPUPOJAE:  ECTECTBEHHBIN
1911 pPaaMoaKTUBHBIN (POH, KOCMUYECKHUE JIyYH, paAHOAaKTHBHOE
' H3JIy4eHUE MIPUPOIHBIX MHHEPAJIOB, JICCTBHE
PaaOaKTUBHBIX U3Jy4E€HUI Ha OPraHN3M YeJ0BEKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOTI,

WHIWBUIyaIbHBIN JO3UMETP, Kamepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 00111ero o6pa3zoBanus Ha ocHoBe PI'OC

[lonnmanme  ponm  (U3MKM B~ HAYYHOM  KAapTHHE  MHpa;
c(hopMUPOBAHHOCTh 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3H U
MM03HABAEMOCTH SIBJICHUN HPUPOJIBL, O POJIM dKCIIEpUMEHTa B (pU3MKe, O
cucteMooOpasyromied poiu (U3MKA B Pa3BUTHH E€CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTUH, 00 3BOJIOUNN (PU3NYECKUX 3HAHUI U UX POJIU B
LETOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHPA, O BKIIAJIE POCCUMCKHUX U
3apyOexHBIX Y4YEHBIX-QU3UKOB B pPa3BUTHE HAayKd, OOBSCHEHUE

MPOIIECCOB OKPYXKAIOIIETO MHUPA, PA3BUTHE TEXHUKN U TEXHOJIOTUM

3HaHUS O BUJAX MaTepuu (BELIECTBO U I0JIE), O JIBUKEHUH KaK crocode
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHOM TEOPUH CTPOEHUS
BEUIECTBA, 0 (PU3MUYECKON CYLIHOCTH SIBICHUH NMPUPOABI (MEXaHUUYECKHUX,
TEIUIOBBIX, JJEKTPOMATHUTHBIX W KBAHTOBBIX); YMEHHME pa3IvyaTh
SBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBICHUE; YMEHUE PACIIO3HABATh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MUDE,

BBIJIETISISL MX CYLIECTBEHHBIEC CBOMCTBA (ITPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBAaMHM HOHSITUHHOIO armapara 1 CUMBOJIMYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIb30BAHHUE HX JId PCIICHUA y‘-IG6HBIX 3aaa4; YMCHHEC
XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IC SIBJICHUS W IIPOLCCCHI,

HCIIOJIb3YsL (bYHI[aMCHTaJIBHBIC N SMITUPHUYICCKHUEC 3aKOHDbI

YMeHune onuchiBaTh HN3YUYCHHBIC CBOMCTBa TeNl H (I)I/ISI/I‘IGCKI/IG SABJICHUA,

HCIIOJIb3YsL (bHSI/I‘ICCKI/IC BCIINYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOrO T[O3HAHUSA C  YYETOM
cobOnrofeHuss mpaBwi Oe30macHOro Tpynaa: HabmoaeHue (GU3NYecKux
SIBJICHUI

YMEHHE CaMOCTOSATENBHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W3
JAaHHOTO Habopa 00OpYAOBaHMSI 110 MHCTPYKIIMHU, OTMHICHIBATH XOJ OTBITA
Y 3aMHCBIBaTh €T0 PE3yAbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MIPpOBCACHUC TPSAMBIX U KOCBCHHBIX I/ISMCpCHI/Iﬁ (I)I/I3I/I‘-IGCKI/IX BCJIIMYMH:




yMEHUE  IUIAHUPOBAaThb  M3MEPEHHUs, CAMOCTOSTENIFHO  coOuparh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKIIMH, BBIYMCIATH 3HAUECHUE
BEJIMYMHBl M aHAJIM3UPOBATh IIOJYYEHHbIE pE3YyNbTaThl C YU4ETOM
3aJIaHHOM MMOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IPOBEJCHUE  HECJIOKHBIX  OKCIIEPUMEHTAJIBbHBIX  HCCIEI0BaHUI;
CaMOCTOSITEILHO ~ COOMpaTh  OKCIIEPUMEHTAIBHYIO  YCTaHOBKY H
IPOBOAUTH HCCIEIOBAHUE TI0 MHCTPYKLUU, MPEJCTABIATH IOJIy4YEHHBIE
3aBHCUMOCTH (PM3MUYECKMX BEIMYMH B BHJE Tabiaum W rpadukos,
YUUTBIBaTh  MOTPEIIHOCTH, JeJaTb  BBIBOJABI 10  pe3ylbTaTam

HUCCICIJOBaHUA

[Tonnmanue XapaKTEPHBIX CBOMCTB duznyeckux MOJEeNen
(MaTepuasnibHas TO4YKa, aOCOJIOTHO TBEPIOE TEJIO, MOJCIU CTPOSHUS
ra3oB, JKHJIKOCTEW W TBEPIBIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHasT MOJIeIb aTOMHOTO Sjipa) W YMEHHE NPUMEHSTh WX IS

00BbsICHEHUS (PU3HUECKUX MPOIECCOB

YMmenue o0bsACHATH (prU3MUecKHe MPOIIECChl U CBOMCTBA TEl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYallMil IPaKTHKO-OPHUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIISITH MPUYMHHO-CIEICTBEHHBIE CBSI3U U CTPOUTH
00BSICHEHHE C OTIOPOM Ha W3YYCHHBIC CBOMCTBA (DM3MYECKUX SIBICHUM,

(1)1431/1%01(1/16 3aKOHBI, 3aKOHOMEPHOCTHU U MOACINU

YMeHune pemarh pacuy€THble 3amaun (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI M (POPMYJIBI, CBSI3bIBAIOIINE (PU3HUECKUE BETHYNHBI, B
YaCTHOCTH, 3allUChIBaTh  KpPAaTKO€ yCJIOBHE  3alla4d, BBISBIATH
HEJIOCTAIONINE JIaHHbBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIUMbBIC
Ui €€ pelIeHHs, WCIOJb30BaTh CIIPABOYHBIC JIaHHBIC, IPOBOJUTH
pacyéThl W OICHHBATh PEATUCTHYHOCTh IMOJYYCHHOTO 3HAYCHUS
(U3NYECKON BEIIMYMHBI; YMEHHE OIPEIENIATh Pa3MEPHOCTh (HU3UUECKOM

BCINYHNHBI, HOHy‘IGHHOﬁ IIpHu pCHICHHUHA 3a1a41

YMeHue XapaKTCpu30BaTb IIPHUHIUIIBI HeﬁCTBHH TCXHHUYCCKUX
YCTpOﬁCTB, B TOM 4HCJIE OBITOBBIX HpI/I60pOB, U TIPOMBIINIIICHHBIX
TEXHOJIOTHYCCKUX MPOUCCCOB II0 UX OIMMCAHUIO, UCIIOJIB3Yysd 3HAHUA O
CBOMCTBaxX (1)H3I/I‘ICCKI/IX SBICHHUH U HeO6XO,Z[I/IMI:>Ie (I)I/IBI/ILIGCKI/IC

3aKOHOMCPHOCTH

10

YMeHue UCII0JIb30BaTh 3HAHUS O (I)I/IBI/I‘-ICCKI/IX SIBIICHUSX B IOBCEIHEBHOM

KU3HU JUIg oOecrieuyeHus: 0e30MacHOCTH MPHU OOpalieHuH ¢ OBITOBHIMU




npubopamMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHs 3JI0POBBS U
COOIIOJICHUST HOPM SKOJIOTHYECKOTO TOBEJICHHUS B OKPYXKAIOILIEH cpene;
MOHUMaHUE HEOOXOIUMOCTH MPUMEHEHHsS JIOCTIXKEHHH (UMK U

TEXHOJIOT Uit I paliMOHAJIbBHOT'O IPHUPOA0II0JIb30BaHNA

11

OnbIT TOWCKa, TpeoOpa3oBaHUsI M TPEACTABICHUS WHPOPMAITUU
(U3NYECKOTO  COJEpKAHUA C  HCIOJIB30BAaHHMEM  HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOJTy4eHHON HWH(pOpMalMM HAa OCHOBE UMEIONIUXCS 3HAaHUM U
JIOTIOTHUTEIbHBIX UCTOYHUKOB; YMEHHUE HCIIOJIb30BaTh MPHU BBIOJIHEHUU
y4eOHBIX 3aJaHUil HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3NUYECKOTO
COJIEp’KaHUs, CIpaBOYHbIE MaTepuaibl, pecypchl cetu IHHTepHerT;
BJIaZicHHe 0a30BbIMH HaBbIKaMH MpeoOpa3zoBaHusi HHGOPMALIUU U3 OJHOU
3HAKOBOW CHCTEMbl B JIPYI'yl0; yMEHHE CO03/1aBaTb COOCTBEHHbIE
MUCHbMEHHBIE W YCTHBIE COOOIIEHMs] Ha OCHOBE HWH(MOpPMAIUK U3

HECKOJIbKUX UCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannuyeckoe — aBuxkeHue. MarepuanbHag — Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBHkeHHe. CpenHsis ckopocTb. Popmyna amis
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mNpsMOJIMHENHOE JBH)KEHUE. 3aBHCHUMOCTh KOOpPJAMHATHI Tela OT
BPEMEHH B ClIydae PaBHOMEPHOTO IIPSMOJIMHENHOTO JIBUKCHHUS:
1.3 x(f)=x,+0 1
I'padukn 3aBUCUMOCTH OT BpEMEHU JJsi MPOEKIUH CKOPOCTH, MPOEKINU
IepeMeNIeHus, TyTH, KOOPAWHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBHKEHHUH
3aBUCUMOCTh KOOpPJMHATBI TeJla OT BPEMEHH B CIy4a€ pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBH>KECHUS:
2
Sy =vy = f+ay = ;
2
@opMynbl I8 OPOEKIUU IEPEMEIIEHUs], MNPOEKUUH CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKECHUU:
1.4 5. () =y, -t +a, L,
2
U.‘f(r) =Upy T4, 1,
a (f)=canst,
L):I: - U-_I: =2a.s,
I'padbuku 3aBUCUMOCTH OT BpPEMEHH [UIsl MPOCKIHMH YCKOPEHHS, MPOCKIUH
CKOpPOCTH, MPOEKLUHH MEpPEMEIICHUs, KOOPAMHATBI IpPU PaBHOYCKOPEHHOM
MIPSIMOJIMHENHOM JIBM)KCHUN
CBobGonnoe mangenue. @opmysbl, ONMMCHIBAIOLIME CBOOOJHOE TMaJieHHE Tejla MO
15 BEPTUKAIH (JIBWKEHUE TeJIa BHU3 MM BBEPX OTHOCUTENIBHO TOBEPXHOCTU 3EMIIN).
' I'paduku 3aBUCHUMOCTH OT BpPEMEHM sl MPOEKIUH YCKOPEHHS, IPOEKIUH
CKOPOCTH ¥ KOOPAMHATHI IIPU CBOOOHOM MaJICHUU Tejla 10 BEPTUKAIN
1.6 CKOpoCTh paBHOMEPHOIO JBIKEHHUS Te€la IO OKpyKHOCTH. Hampasinenue




CKOPOCTH.

dopmyna Ajis BBIYHCICHHUS CKOPOCTH 4Y€pe3 pajuyC OKPYKHOCTH U IEPUOJ]

oOparieHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe  ycKOpeHue. HampaBiieHHe  LEHTPOCTPEMHUTEIBHOTO

yckopeHus. Popmyra JUisl BBIYUCIECHUS] YCKOPEHUS:

®dopmyrna, CBSI3bIBaIOIIAs IEPUOJ U YACTOTY OOpallleHUs:

WV :?

Macca. ITnotHocTh BemectBa. @opmysa Jisi BBIYUCICHHS TIIIOTHOCTH:

_om

1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHrue Chil
1.9 SBnenne nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarnpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpetuit 3akon HeroToHa:
1.11 F p I _Fl—>2
Tpenue Mokosi U TPEHUE CKOJbKEHHsS. DopMyna sl BBIUMCIECHUS MOJYJS CHIIbI
TPEHUSI CKOJIbKEHUS:
1.12

szp-;‘f




1.13

Hedopmarnust Tena. Ympyrue u Heynpyrue aeopmanuu. 3aKoH YIPYroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my -5
F=G L _2%
R
Cuna TshKecTd. Y CKOpeHHE CBOOOTHOTO MaICHHUS.
®dopmyrna JUisl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Cosnna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
p=mi

Nmnynec cuctemsl Ten. 3MeHeHue umnynbsca. MMmynbe cusbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, +m, U, =const

PeaktuBHOE nBIKEHUE

1.17

Mexanunyeckas pabora. @opmyia JiIsl BRIYUCICHUS PaOOThI CUIIBL:

A=Fscosct

Mexaandeckas MOIIIHOCTB.

n=4
I

1.18

Kunernueckas n MNOTCHIUAJIbHAA SHCPIUd. CDopMyna JJIs1 BBIYUCIICHUA

KUHETHUYECKOM OHEPruun:

H!U'z
Bem g

TeopeMa 0 KMHETUYECKOMU SHEPTHUH. CDopMyna JJIs1 BBIYUCIICHUA HOTCHHH&HBHOﬁ

OHEPTUU TCJia, HIOAHATOIO

Hag 3eMiIéit:




E_=mgh

1.19

Mexanudeckast SHEPTHUsL:

E=EJ,—1_+EF

3aKOH COXpaHEHUsI MEXaHUUECKOM FHepruun. Popmyrna Jiis 3aKOHA COXpaHEHUs

MEXaHUYECKOM 3HEpPTruu B OTCYTCTBHE CUJl TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU MPH HAJTMYUK CUJIbI TPEHHUSL.

1.20

ITpocThie MeXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXaHUKH.
Peruar. Moment cwier: M - Fl.

VYcnoBue paBHOBECHS pblUara:
M +M, +..=0
[ToasmxHbIH 1 HeMOABIWKHBIN O6510KK. KITJI mpocThIx MeXxaHU3MOB,

n= Anonesaas
A‘S&IIJ&‘IH

1.21

JlaBiienue TBEPIOTO Tea.
dopmyra Jy1s BEIYUCICHHS aBJICHHS TBEPIOTO Tea:

_F
P=5-

JlaBnenue raza. AtMocdepHoe TaBiacHUE.

r UAPOCTATHYCCKOC JaBJICHHUC BHYTPH KUIAKOCTH.

(DOpMy.]'Ia JJI BBIYUCIICHUA JaBJICHUSA BHYTPH ) KUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uppaBnuyeckuii npecc

1.23

3akoH Apxumena. Popmyna UIsI  ONPENCIIEHUS  BBITAIKHUBAIOIIEH

I[eﬁCTBYIOH_[eﬁ Ha T€JIO, HOFPY)KéHHOC B X KUAKOCTH UJIN I'a3:
F A = ng

Ycnopue mapanud Tena. [lnaBanue CYAOB U BO3QYyXOIIJIABAHUC

CHUIBI,

1.24

Mexanuueckue kojaeOaHus. AMIUIUTY/AA, IEPUOJ U yacToTa kojebanuii. Dopmyia,

CBA3bIBArOIasA 4aCTOTY U ICPUOJ KOJICOAHHUIH:




1.25

MaremMaTtnueckuii W INPYKUHHBIM MasTHUKM. [IpeBpamienue osHepruu 1mpu

KOJ1€0aTeIbHOM ABWKEHUN

1.26

3aryxaromue kKoneOanus. Boinyxaennsie konebanus. Pezonanc

1.27

MexaHU4eCKue BOJIHEL. HpOIIOJII)HI)IG N TOIICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI H

CKOPOCTb PACHPOCTPAHCHHUS BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKoCTh 1 BbICOTA 3BYKa. OTpaskeHuEe 3BYKOBOW BOJIHBI Ha TPaHUILIE IBYX

cpen. Inppa3Byk U ynbTpa3ByK

1.29

Ipaxmuueckue pabomoi

N3mepenne cpeaHel TUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI, KECTKOCTH
NPYXUHBL, KOAXPPHUIMEHTa TPEHUSI CKOJbKEHHUS; paOOThl CHUJIbI TPEHHUS, CHUJIbI
YOPYrOCTH; CpelHEH CKOPOCTH IBMXKEHHsSI OpycKa IO HAaKJIOHHOM IUIOCKOCTH;
ycKopeHus: Opycka Mpu JBMKEHHH 10 HaKJIOHHOM IUIOCKOCTH; YaCTOTHI U MepHoa
KojeOaHuil MaTeMaTHYeCKOTo MasTHUKA; YacTOThl U Iepuoja KojiebaHui
MPYXKUHHOTO MasTHUKA; MOMEHTA CHJIbI, JEMCTBYIOLIETO Ha phluar; paboThl CHIIbI
YIPYroCTH MPH NMOAbEME TPy3a C MOMOIIIbIO HEMOIBUKHOTO O10Ka; pabOThI CHIIBI
YIIPYTrOCTH NMPHU MOJbEME I'Py3a C OMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrPYKEHHOM YacTH
Tela W OT IUIOTHOCTU S>KHMJIKOCTH; HE3aBUCUMOCTU BBITAJKUBAIOIIEH CHIIBI OT
Macchl TeJa; CHJIbI TPEHHUS CKOJBKEHHS OT CHJIbI HOPMAJIbHOTO JaBJIEHUS U OT
poJia MOBEPXHOCTH; CUJIbl YIPYrOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTEHEHU
nepopManuu MpPY>KUHBI; YCKOpPEHHUS Opycka OT yria HakJIOHA HampaBJsioIIeH;
nepuoja (4acToThl) KoJeOaHWN HHUTSHOTO MAasTHHKA OT JJIMHBI HUTH, MEpUoIa
KoJieOaHUi MPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a U JKECTKOCTH MPYKHUHBL;
HCCIIeIOBAaHUE HE3aBUCUMOCTHU NEpHUOAa KOJIeOaHU HUTSHOTO MasiTHUKA OT MacChI

rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

Dusuueckue sA61eHUA 8 npupoOe. TIPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMU
B JKMBOM M HEXHUBOW NPUPOJE, NECHUCTBUE CUIIBI TPEHUS B NPUPOJE U TEXHUKE,
NPUIMBBL U OTIUBBL, JBMKeHHEe TulaHeT COJHEYHONW CHCTEMBI, pPEaKTHBHOE
JIBM)KEHUE JKMBBIX OPraHU3MOB, phlYaru B Telle YeJoBeKa, BIUSHHE aTMOC(HEpPHOTO
JIaBJICHUs HA )KMBOM OpraHM3M, IUIaBaHUE PbIO, BOCIIPUATHE 3BYKOB KMBOTHBIMU,

3CMIJICTPACCHHUC, celicMUUecKue BOJIHBI, HYHAMH, 3X0




Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKHU II0JIOKCHUA, PACCTOSAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[OAUIMIIHUKH, PAKCThI, pblyar, HOI[BI/I)KHBIFI n

HGHOI[BH)KHLIﬁ 6JIOKH, HaKJIOHHasd IIJIOCKOCTb, IIPOCTBIC MCXAaHHW3MbI B 6BITy,

L3l COOOMIIArOIINECs] COCYIBI, YCTPOHCTBO BOJOMPOBOJA, THUAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, I3XOJOT,
WCTIOJIb30BAHUE YIIBTPA3BYyKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUST MOJIEKYISIPHO-KUHETUIECKON TEOPHH CTPOCHUS BEIIECTRA.

2.1 Mopnenn  TBEpHOro, JKHAKOTO M Ta3000pa3HOTO  COCTOSSHUM  BELIECTBA.
Kpucranmuaeckue u amopHbIe Tena

95 JlBmkenue dyactury BemiecTBa. CBs3b CKOPOCTHM  JIBIKCHHS  YacCTHI[ C

' Temneparypoil. bpoynoBckoe aBrmxenue, 1uddysus

2.3 CMaumnBaHue U KanWUISIPHbIE SIBICHUS

24 TennoBoe pacupeHue U CKaTHe

2.5 TennoBoe paBHOBecHE

25 Buytpennsis sHeprusi. PaGota u Teruonepenadya Kak CrocoObl HW3MEHEHHUS

' BHYTPEHHEUN SHEPTUU

2.7 Bunel Tensonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3Ty4CHHE
HarpeBanue un oxnaxaenue teia. KoanuecTBo TemIoThl. Y aenbHas TeI0EMKOCTD:

2.8 O=cam(t,—t,)
3aKOH COXpaHEHHUS SHEPruu B TEIUIOBBIX Mpolleccax. YpaBHEHHE TEIIOBOTO
OanaHca:

2.9

O+ +..=0
Hcnapenue u koHaeHcanusi. V3MeHeHHWE BHYTpEHHEH OSHEpPruu B IIpoIecce
210 ucmapeHus M KoHieHcauuu. KumneHwe OKMIKOCTH. YAenpHas  TeIuioTa
. napoo6OpasoBanus: L = Q/m
2.11 Bnaxxnocts Bo3tyxa
212 [InaBnenue u kpucramauzanus. M3MeHeHre BHYTpEHHEH SHEPTUu NMpHU MJIaBJIECHUH

" KpUCTAJUIN3allUH. Y aenpHas TemioTa IJIaBICHUS:




BuyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHas TEIUIOTa CrOPaHUs TOILUIMBA: (

2.13 =Q/m
2.14 [puntmns! paboTs! TermoBbix apurareneid. KI1/[ termoBoro apurarens
IIpakxmuueckue pabomoi
N3mepenune yaenpHOW TEMIIOEMKOCTH METAJUIMYECKOTO ILWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJIOM KOMHATHOW TemrmepaTypbl (UKCUPOBAHHON MaccChl,
B KOTOPYIO OIIyIIEH HarpeTbli LWIMHADP;, KOJIMYECTBA TEIUIOTHI, OTAAHHOIO
2.15 HarpeTsIM LWIMHAPOM, IOCJIE OMYCKAHHWS €r0 B BOJy KOMHATHOW TEMIIEPATYPHI;
OTHOCHUTEIIbHOM BIIQXXHOCTH BO3AYyXa; YJAEIbHOM TEIUIOTHl IUIABJICHUS JIbJA.
HccnenoBanme W3MEHEHUs TEMIIEpAaTypbl BOABI IPU PA3JIMYHBIX YCIIOBUSX;
SBJIEHUS TEIJIOOOMEHa MpPH CMEIIMBAaHUM XOJOJHOW M ropsyeil BOJbl; mpolecca
HCIIapEHUs
Qu3suueckue s61eHUs 8 Npupoode: TIOBEPXHOCTHOE HATSHKEHHE M KamWUIIpHbIE
2.16 SBJICHHSI B TPUPOJIC, KPHUCTAIBI B Tpupojae, usnydeHne CoJHIA, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuuecxkue ycmpoiicmea: KallWUISPbl, TPUMEPHl UCHOJIb30BaHUS KPUCTAJUIOB,
217 KUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
' JIOMOB, THUTPOMETpBI, MCUXPOMETP, MapoBas TypOHWHA, JBUraTellb BHYTPEHHEIO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. [[Ba BUia 3JeKTpUUYECKUX 3apsiioB
3.2 B3aunmopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
34 Onexrpuueckoe mone. Hanpspk€HHOCTh  AnekTpuyeckoro mnosst.  [IpuHumn
' CYNEpHO3UINH IEKTPUUYECKHX M0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn osnexrpudeckux 3apsafoB. JleWCTBUE DJIEKTPUYECKOTO IOJS  Ha
' NIeKTpudecKue 3apsaapl. [[pOBOJHUKN U IUANEKTPUKH
[TocTosiHHBIN 3neKTpUyuecKkuii TOK. JlelcTBUs anekTpuueckoro toka. Cuia Toka.
3.6 Hanpsokenue.

l=qg/t,U=A/




DJIEKTPUYECKOE CONPOTUBJICHHE. Y ICTBHOE IEKTPUIECKOE CONIPOTUBIICHHE:

3.7 R =pl/S
3. 3akon Oma Juist yuactka snekrpuueckon emu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I,=1; U=U,+U,; R=R +R,
3.9 [TapamnensHoOe COSAMHEHUE TPOBOHUKOB PABHOTO COTIPOTHBIICHUS
U=Upl=1+I;R="-1.
CMenaHHBIe COCTUHEHUS IPOBOTHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE IMOJie€ MOPSMOTO MIPOBOJAHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
3.13 MarguTHo€e [oJjie IOCTOSIHHOIO Margura. B3anmoaeiicTBHe IMOCTOSIHHBIX MArHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 Omnsitel Dapanes. SABnenue >nekTpoMarHuTHON HHAYKIMH. [IpaBuno Jlenmna
Ilpakxmuueckue pabomol
N3mepenue ANEKTPUIECKOTO COTIPOTHUBJICHUS pe3ucTopa; MOIIIHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnenmoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HUKAIOIIETO B MPOBOJHUKE
3.16 (pe3ucTophl, TaMMOYKa), OT HAMPSOHKEHUS HAa KOHIAX MPOBOJHHKA; 3aBUCUMOCTHU

COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHUKA, IUIOINAAU €TO IONEPCHHOI'O0 CCUCHUS U
YACIBHOTO COIIPOTUBJICHHUSL.
HpOBepKa npaBujia JIs1 SJICKTPUYCCKOI'O0 HAIPSKCHUA IIPU IMOCICAOBATCIBHOM

COCAMHCHUHN TMPOBOJHUKOB; IIpaBWjia JIsI CHIIBI JJICKTPHUYCCKOI'O0 TOKa IIpHU




NapajieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sa61eHUs 6 npupooe. DIEKTPUUECKUE SBICHHSA B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE I0JIe 3eMIIH, Jpeid MOI0CoB,
POJIb MATHUTHOTO TOJIS TSI KU3HH Ha 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: DIEKTPOCKOI, aMIepMETp, BOJBTMETP, pEOCTaT,
CU€TUYMK  DJIEKTPUYECKOM  DHEPrHH,  DJICKTPOOCBETHTENBHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (IIPUMEPHI), MEKTPUUECKUE TPEIOXPAHUTENH,
AIIEKTPOMATHHUT, DJIEKTPOJIBUTATENH MOCTOSIHHOTO TOKAa, T€HEPAaTOp MOCTOSHHOTO
TOKa
3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHRIX BOJTH
3.20 JlygeBast mosienb cBeta. [IpsiMoNMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Jucnepcus cera
3.2 JInnza. Xoxa nydeil B yinH3e. POKYCHOE pACCTOSTHME JUH3BL. OnTHYecKas CHIia
' munsel: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#H##Par#H#lI3mMepeHnne ONTUYECKON CHJIBI  COOHMparomie JMH3BI, (OKYCHOTO
paccTtosiHUsg cobuparomieil TuH3bI (10 CBOKWCTBY paBEHCTBA pa3MEpoB IpeaMeTa U
M300paxkeHus, KOrJa MpeIMeT pAacloJIoKeH B JABOMHOM (oOKyce), MoKazarems
3.26 MPETOMJIICHHUS CTEKIIA.
#iH##Par#Ht# ccienoBanne cBOWCTBa M300paKEHHS, TMOJYYEHHOIO C TOMOIIBIO
coOuparole JIMH3bl; U3MEHEHHs (DOKYCHOTO PAaCCTOSIHUSI IBYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTHU YIJla TPEJIOMJICHUSI CBETOBOTO Jiyda OT yIJia MajJeHHs] Ha TPpaHULIe
«BO3/1yX — CTEKIIO»
3.7 Qusuueckue seneHus 6 npupode: 3atMmenus Connna u JlyHbl, 1BeTa Tel,
' OonTHUYECKHUE SBJICHUS B aTMocdepe (1iBeT Heba, pedpakiius, pagyra, MUPax)
398 Texunuueckue ycmpoiicmea: OYKH, TEpUCKOM, ¢oToamnmapaT, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SAABJIEHUA
41 PagnoaktuBHOCTh. Anbga-, Oera-, ramMMma-usinydeHus. Peakiuum anega-u Oera-

pacmana




4.2 OmnsiThl Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHOrO siapa. M30Tomsl

4.4 [Tepuon nonmypacnana aTOMHBIX SIAEP

4.5 SnepHble peaky. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHUCET
Qusuueckue A6leHUs 8 Npupode: ECTECTBEHHBI paJMOAKTHBHBIN  (oH,

4.6 KOCMHYECKHE JIy4H, pAJAMOAKTHBHOE W3IyYCHHE TPUPOJHBIX MHUHEPAJIOB,
JIeiCTBUE PAJIMOAKTHBHBIX U3TyUYCHHI Ha OPTaHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIUBHIYAIbHBIA TO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka 9 knacc/ Ieppiukun .M., I'yraux E.M., IBanos A.U. u np.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Gusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ [lepeiukun U.M.,
Nanor A.U., AkiimonepHoe o6miectBo «M3narenbctBo «lIpocBemenney

» Gusuka: §8-i knacc: 0a30BbIN ypoBEHb: YueOHUK, 8 kiacc/ [leppimkun U.
M., UBanoB A. U., Axuroneproe o6mectBo «M3narensctBo «IIpocsemienue»
METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
UYepnukosa, Onbra AnekceeBHa. dusmka : 7-# kacc : 6a30BbIi YPOBEHb:
Meroaudeckoe mocoodue k yueonuky M. M. Ilepeimkuna, A. W. MBanosa / O.
A. Yepnuxona, C. H. I'magenkoBa, B. B. Kynpssues. — 3-e uszn., nepepad. —
Mockga : IIpocsemenue, 2023. — 94, [1] c.

ISBN 978-5-09-109001-7.

Yepnukosa, Onbsra AnekceeBHa. @usnka : 8-if kiacc : 6a30BbIi YPOBEHb :
MeToandeckoe nmocodue k yueonuky M. M. Ilepeimkuna, A. 1. MBanosa / O.
A. Yepnurkosa, C. H. I'manenkosa, B. B. Kynpssues. — 3-¢ uszn., nepepad. —
Mockga : IIpocsemenue, 2023. — 92, [1] c.

ISBN 978-5-09-109002-4.

Uepnukona, Onbra AnexkceeBHa. @usuka : 9-it kiacc : 6a30BbI YPOBEHb :
Metoaudeckoe nocooue k yueonuky M. M. [lepeiikuna, E. M. I'ytauk, A. W.

NBanoBa, M. A. IletpoBoii / O. A. Uepnukona, C. H. I'manenkosa, B. B.



KynpsiBues. — 3-e uzn., nepepad. — Mocksa : [Ipocsemienue, 2023. — 95,
[1] c.

ISBN 978-5-09-109003-1.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

7 KIIACC

. bubnuoreka — Bcé o npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru
3. Enunas xomnekuust U poBbIX 00pa3zoBaTeIbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlntepecHble MaTepuaibl K ypokam (GU3UKHU MO TEMaM; TECTHI IO TEMaM;
HarasAHbIC TT0CO0Us K ypokaM. — Pexkum moctyma: http://class-fizika.narod.ru
5. lIndpossie oOpa3zoBaTelbHbIC pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DneKkTpoHHbIE YUeOHUKH 10 (hu3uke. — Pexum gocrymna:
http://www.fizika.ru

8 KJIIACC

1. bubnmuoteka — Bc€ mo npeamety «duzuka». — Pexxum nocryma:
http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

3. Enunas xomiekuus uugpoBbiX 00pa3zoBaTeIbHbIX pecypcoB. — Pexxum



nocryma: http://school- collection.edu.ru

4. NnTepecHble MaTepuaibl K ypokaM (PU3UKH 10 TeMaM; TeCTHI [0 TeMaM;
HarJsIIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DIeKTpOHHBIC YUeOHUKH 0 Pusnke. — Pexxum nocryna:
http://lwww.fizika.ru

9 KJIIACC

1. BuzneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas kosuteknus nudpoBbIX 00pa3oBaTENbHBIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

3. UnTepecHble MaTepralibl K ypokaM (PU3UKHU MO TEMaM; TECThI 110 TEMaM;
HarsAHBIC TT0CO0Ms K ypokaM. — Pexkum moctyma: http://class-fizika.narod.ru
4. Iludpossie oOpazoBaTeabHbIE pecypchl. — PexxuM moctymna:
http://www.openclass.ru

5. DnekTpoHHbIE YUeOHUKH 1O (husuke. — Pexum gocrymna:
http://www.fizika.ru

6.Jlucranimonnas nkosia Ne368 http://moodle.dist-368.ru/ OTkpsIThIi KI1acc.
CereBoe oOpasoBateibHOE coobmecTBo. http://www.openclass.ru/node/109715
7. Enunas xomneknust g poBBIX 00pa30BaTEIBHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi LIEHTP UHPOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.



http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/
10. I'azeTa «1 ceHTSIOps» MaTepuasl Mo GU3MKE.
http://archive.1september.ru/fiz

11. Aunmanuu ¢pusndeckux oobekToB. http://physics.nad.ru/
12. )KuBas pusuka: odyuaromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/



