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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypPOBHE OCHOBHOIO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30oBaTeIbHON HPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (peaepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dOusukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYy4YarOMIMXCSd W OpraHU3alui0 H3yYEHHUs
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu tpedoanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM O0y4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeielieHue yueOHOro MmaTepuana
1o rogam oOyueHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUYaronInXcs.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IENIbI0 OKa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YUeOHBIX
PEIMETOB, TIOCKOJBKY (pU3MdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3yyaeMbIX XUMHEH, Ouosorued, acrpoHomMued U (HUINUECKOU
reorpagueid, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDpa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro oOpa3oBaHHSA B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00ydJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U IOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus QuU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBaHusi ydeOHoro mnpenMera «®Puszuka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®expepanuu, pearn3yronmx
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Konnernun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTtokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MPUOOPETCHHE WHTEpPEeca W CTPEMIICHHsI OOydYarommxcs K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY KAIOIITUM SIBIICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJICTABICHUNA O POIM (U3MKU IS PA3BUTHS JAPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHWH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEeMy 00YYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIHUX 3aday4.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOJTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS MPOCTEHUIMX pacdETHBIX 3adad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIEeCKOro COAepKaHus,
BKJIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3HMUECKOU HAYKH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 yaca B HezAento), B 9 kiacce — 102 yaca (3 yaca B HEZIEIIO).

[Ipennaraemsiii B mporpammMe o (pusnke nepedeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUYUTENb JelIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00yyYaromuxcs, CIUCKAa PKCIEPUMEHTANTBHBIX 3aJlaHUM, MpejiaraéMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aM€eHa 10 (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

®usuka — Hayka o npupoze. SBinenus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKd H3Yy4alOT MPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HaHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NMUECKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHWuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHue NEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoOB MaJbIX TE.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIIEPaTyPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapvKa, MyIMIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOEHHHU BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. ONbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKMBAHHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHME Ia30B, KUJIKOCTEW M TBEPIBIX
(kpuCcTAIIIMYECKUX) Tell. B3auMOCBs3b MeEXay CBOMCTBAaMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue 6pOoyHOBCKOTO IBUKEHUS.



2. HaGmonenue nuddysuu.
3. HaGnmionenue  siBIeHUN,  OOBSACHSIONIUXCS — MPUTSKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padbomost u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnpITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoaeiicTBUe TeJl.
Mexanuyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHIKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMoneicTBue Tein Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIE
00BéMa BelecTna.
Cuna kak xapakTepuCTHKa B3auMojielcTBUsl Tena. Cuiia ynpyroctd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TsokecTd. Cuna TsHKeCTU Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. CroxxeHue
CWJI, HaNpaBJICHHBIX MO OJHOW mpsAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHue CKOIbKEHUS U TPEHUE TTOKOsl. TpeHre B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. Habmronenune MexaHWYECKOTO IBUKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmronenue siBICHUS HHEPIUU.
4. HalmoneHne n3MEHEHHUSI CKOPOCTH TIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHME MacC IO B3aUMOJICHCTBUIO TEJL.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOMN MPAMOIL.
Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJBKEHHS Opycka WM IIapuKa To
HAKJIOHHOM TNTIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS MTOBEPXHOCTEH.

Paznea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra30B.



Hanenune. CriocoObl yMEHBIICHHS U yBEIMYEHU JaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJieHUS Tra3za OT 00bEéma, Temmeparyphl. llepegaua naBneHus
TBEPABIMU TEJIAMH, JXKUAKOCTIMU M ra3zamu. 3akoH Ilackams. IlneBmaTnueckue

MalIuHbl. 3aBUCUMOCTb JaBJICHHS >KUIAKOCTU OT riayOuHbl. ['mapoctatnueckuii
napanokc. Coobmaromuecs cocyasl. ['uapaBirueckue MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpuuuHBI CyleCTBOBAHUS
BO3AyIIHOM o0osouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHoro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TaBICHUSI.

JlelficTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.

S L T o

~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBI.

IIepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTPYKEHHOW YacTU
T€JIa U INIOTHOCTH KUJKOCTH.

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

Jlabopamopnuvie pabomost u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpyKEHHON B
JKUJIKOCTh YacTH TeJia.

OnpeneneHue  BBITAIKUBAIONIEH  CWJIBI, JCWUCTBYIOIIEM Ha  TeJoO,
MOTPY>KEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbL, IEHCTBYIOIIEH HA TEIJIO
B ’KUJKOCTH, OT MaccChl Teja.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHJIBI,
JECUCTBYIOIIE HAa TENOo B JKHJIKOCTH, OT OOBEMA MOTPYKEHHOW B
’KMJIKOCTh YaCTH TeJia U OT MJIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeomerpa WM  KOHCTPYHPOBAHUE JIOJAKH U
OIpeAEIICHUE €€ TPY30HO0AbEMHOCTH.

Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.

Mexanuueckasi pabota. MOIIIHOCTb.

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



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

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHUUMAIbHAs DJHEPIUs.
IIpeBpamenne 0THOTO BHIa MEXaHUYECKOW DHEPTUM B IPYroi. 3aKOH COXPaHEHHUs
SHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomost u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHUS IIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciioBUM paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. OMNbIThl, MNOATBEPHKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUH.

Mopenu TBEPIOro, SKMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYJISIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBoe pacCIMpeHUE U CKaTHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBH)KEHUS
yactull. Buytpenuss osHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
TEeIIonepeaayda u COBEPILICHUE paboTHI. Buasl TEIJIONEPEAauHn:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUEHUE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIlECTBA. 1eIUIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BrnaxxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TernoBbeix aABurateneid KIIJ[ TtemsmoBoro asurarens.
TennoBbIe IBUTATENIM U 3aIUTa OKPYKAIOIIECH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUHU B TEIUIOBBIX MPOIIEccax.

Jemoncmpayuu.

1. HaOmronenue 6pOoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Habnronenune nuddysun.

HaOnronenue siBneHuii cMaurBaHUs U KalTWUISPHBIX SBICHUN.
HaOntonenue TemioBoro paciumpeHust Tel.

N3meneHnne namieHus rasa Mmpu M3MEHEHUU 00bEMA M HArPEBAHUM WU
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Bunsl Tenonepenaymn.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHn pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMuHbIX BEIIECTB.
HaOmronenne KuneHus.

Habntoienre mocTosTHCTBA TeMIepaTyphl PH TUIABJICHUH.
Mojenu TeIJIOBBIX JABUTATEIICH.

Jlabopamopnuie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEéMa 1 HArpEeBaHUS WA OXJIKICHHUS.

[TpoBepka runoOTE3bI JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

Habmronenne w3MeHeHHS BHYTPEHHEH OSHEpPruud Tella B pe3yJibTaTe
TEIIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IMPU CMEIIMBAaHUU XOJIOAHOW M
ropsiueu BOJIBL.

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

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOM BIIAXKHOCTH BO3/TyXa.

OrnpeneneHue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3zpnen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona snekTpuyeckux 3apsnoB. B3aumonericTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSL MEXKAY TEIIAMH).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnojs. [IpuHiun
CYyHEPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOJZHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUIKOCTSIX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s ydactka nenu.  [locinemoBaTenbHOE W MapajuieNIbHOE — COCUHEHUE
POBOJHUKOB.

PaGora w MoOmHOCTH dJeKTpUYEeCKOro Toka. 3akoH JDxoyns—JIeHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMmoneiicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
Oneir  Opcrega. MarHutHoe 1oje  3JIEKTpUYECKOro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIbL TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Dapajes. SABneHue 3aekTpoMariuTHoM uHaykuu. [IpaBumno Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
HcTouHrKY NOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMU.
. BzauMoieiicTBHE MOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomost u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AlMU  TeJI HHIAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TMOJII HAa MPOBOJHUKHA U
JADIICKTPUKHU.

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

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKECHUM TIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIbBl TOKa MPU MApaAJUIEIBHOM COEAUHEHHUU
PE3UCTOPOB.

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOpP.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYLIErO YE€Pe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSTHHBIX MATHUTOB.
N3yyeHne MarHUTHOrO TMOJA NOCTOSSHHBIX ~ MAarHUTOB IIPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNUCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyIlKe.

18. M3yueHue AeiCcTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIIMH:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANpPABJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHME. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAHMYECKOrO0 JBUXKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nB>KeHrne. HepaBHoMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsiMoiinHEiHOe JBrkeHue. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

[Tepsbiii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tpetuii 3akoH HeroToHa.
[TpuHUHKI CyTIepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPeHUs CKOJIbKEHHUS, Crjla
TPEHUS MOKOs, IPYyTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Comnnua. IlepBas kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue matepranbHOW TOukH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHas SHEPTHUS Tea, TOJIHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaGnromeHne MexaHMUYECKOTO JBMIKEHUS TEla OTHOCHTEIHHO Pa3HBIX Tell

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABWKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPpOCTU U YCKOPEHUS NPSIMOJIMHEUHOTO ABUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHHUS.

Habnronenue aBuxkeHus Tela no OKpy>KHOCTH.

Habnronenne MmexaHn4ecKux siBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHXKCHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl T€lla U JEUCTBYIOIIEH Ha HETO
CHJIBL.

Habntonenue paBeHcTBa CHII PU B3aUMOJICUCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiryJsibca npu B3aMMOJEUCTBUU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOICHCTBUU TEI.

CoxpaHeHue UMIyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHre UMIMyJibca Mpu adCOIOTHO YIPYTrOM B3aUMOICHCTBUH.
HaOnronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHHUYECKON IHEPTUM TIPU CBOOOTHOM IaJICHHUH.
CoxpaHeHne MEXaHUYECKON SHEPTUU NIPU ABUKEHUH TeJla MOl IEUCTBUEM
IIPY>KUHBI.

Jlabopamopnuie pabomost u onvimot.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa U JaJbHEWIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIJTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCSA KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIME MTPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3pPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. Onpenenenue pabOTBl CHUJIBI  YOPYrOCTH NpH  TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpAHEHUS DHEPTHH.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMILIATyaa. MareMaTuu4ecKUii U Npy>KUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPrUU MpPH KOJIeOATEIHLHOM IBUKEHUU.

3aryxaromme — koneOanus.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexanuyeckue BoJiHbL. (CBOWCTBA MEXaHMYECKMX BOJH. [IpoposibHble U
[IOIIepeYHble BOJIHBL. JlJMHA BOJIHBI M CKOPOCTh €€  paclpOCTPaHEHMUS.
MexaHn4YeCcKUE BOIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpakenue 3Byka. MH]pa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. Habmonenuwe koneOaHWiA TeNm MO NEWCTBHEM CHIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
3. HaOmonenue BRIHYKICHHBIX KOJICOAHHUN U pe30HAHCA.
4. PacripocTpaneHne npoJOIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIHN).
5. HaGuroeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUU PE30HAHC.

Jlabopamopnuvie pabomost u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4acTOTHI U Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHUoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT AJIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TMEPHOJIa KOJIEOAHUN TIPYKUHHOTO MasTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh TMEpuoaa  KoyieOaHUM
IPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOJHOTO MaICHHUS.
Pa3pnen 10. Di1eKTPOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  DIEKTpoMarHuTHble  BodHBL. ~ CBoiicTBa
ANEKTpOMArHuTHhIX BOJH. I[llkama »nexkTpoMarHUTHBIX BOJIH. Vcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3H.



OneKkTpoMarHuTHas npupoaa cera. CKopocTh cBeTa. BOIHOBBIE CBONMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomovt u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBbIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHErHOE

pacnpoctpanenue ceta. 3atmenusi Connia u Jlynsl. Otpaxxkenue ceta. [lnockoe
3epKaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak onruueckas cuctemMa. bBiIM30pykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel Hetotona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon myueit B coOMparole JuH3e.

XoJ1 JIydeil B paCCEUBAIOIIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToarnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1a3a.

11. Paznoxxenue 6emoro cBera B CIEKT.

12. [lomy4yenue O6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIila OTPAa)K€HHUS CBETOBOIO JIydya OT yrja
NaJICHUSL.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B IUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO JIyya OT yriia
MaJICHUS Ha TPAHULIE «BO3LYyX—CTEKIION.
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4. llonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomen
JUH3BL.

OMBITHI MO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCIHPHUATHIO I[BETA MPEAMETOB MPU UX HAOJIIOICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
snapa. Hykionnas wmopens aromHoro snapa. Wzorombl. PanuoakTuBHBIE
npeBparieHus. [lepros momypacmnaaa aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sjep. CBs3b Macchl W dHepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku snepruun CosiHia v 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3IYYCHUN Ha IKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3ITy4YEHUs U MOTJIOUIECHHUS.

2. CrHekTpsl pa3InyHbIX I'a30B.

3. CnekTtp Bomopoja.

4. HabmoneHnue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITyUEHUH.

6. Peructpauus uznydeHus: NpUpOJAHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopnuie pabomost u onvimot.

1. HaGnropeHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB M3ITYUYCHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE IHEPTHU YACTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKOINIA MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYIIh TIPEIHAZHAYCH /JII CHUCTEMAaTU3AINH
U 0000mIeHHS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCEro Kypca (U3MKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy M0 (Gu3uKe [ 00ydarouuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MpeMeET.

[Ipu M3ydyeHHU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCSA JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, (opmupyercs
€CTECTBEHHOHAYUYHasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMHU OOBACHITH (PU3HUECKHE
SIBJICHUS, TPUMEHsS MOJYYEHHbIE 3HAHWs, peElarb 3a4adyd, B TOM YHUCIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusi, B KOTOPHIX WM
IpeJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYUYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoJie€ BAXKHBIX JIOCTHKEHHUM COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMEDP, MTPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

N3yuenne ¢u3ukn Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS HANpaBiICHO Ha JOCTH)KEHUE JIMYHOCTHBIX,

MCTAIPECAMETHBIX U IPECAMETHBIX O6pa30BaT6JIBHBIX PE3YJIbTATOB.

B pesynbpraTe usydenus (U3MKKA Ha YpOBHE OCHOBHOTO oOIIero oopasoBaHus y oOywarouierocs OyayT cHOpMHUpPOBaHbI

CICAYIOINC JINYHOCTHBIC PC3YJIbTATHI B HACTH!

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (DU3NUECKON HAYKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX -(PU3UKOB;

2) rpakIaHCKOT0 U IYXOBHO-HPABCTBEHHOTO BOCTIMTAHMS:

— TOTOBHOCTh K AKTHBHOMY YYacTUIO B OOCYXXJIEHHMH OOIIECTBEHHO 3HAYUMBIX M 3THUUYECKUX MPOOJIEM, CBS3aHHBIX C
PAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHHUE BaXKHOCTU MOPAIbHO-3THYECKUX MIPUHLHUIIOB B AEATEIbHOCTU YUEHOTO;

3) 3¢TeTMYECKOro BOCIIMTAHUS:

— BOCHPHITHE DJCTETHMUECKHX KadyecTB (U3MUECKOW Haykdh: €€ TapMOHHUYHOTO TOCTPOEHHS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTU;

4) HIEHHOCTH HAYYHOT0 NMO3HAHMUSL:

— OCO3HAHUE IEHHOCTH (PU3NYECKONW HAyKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MHpPA, OCHOBBI Pa3BUTHSI TEXHOJOTHUH,
BAXKHEHILIEH COCTABIIAIOIIEH KYyIbTYPHI;

— pa3BUTHE HAYYHOIl JIFOOO3HATENBHOCTH, UHTEPECA K UCCIEA0BATENbCKON IEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBLHOIO 0JIATOMOJIYYHS:

— OCO3HAaHHME IIEHHOCTH O0€30macHOro o0pas3a JKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXXHOCTH TIPABHII
0e30macHOr0 TOBENECHUS HA TPAHCIOPTE, HA JOpOTax, C DJIEKTPUYECKUM W TEIUIOBBIM OOOPYIOBaHWEM B JIOMAITHUX
YCIOBUSIX;

— copMHPOBAHHOCTH HaBbIKA peieKCUU, MPU3HAHUE CBOETO IIPaBa Ha OIMOKY M TAKOTO )K€ MpaBa y APYroro 4ejioBeKa;

6) TPY10BOT0 BOCIIUTAHMSL



— AKTHMBHO€ Y4YacCTHE€ B PELICHUHU IMPAKTUYECKUX 3a1ad (B paMKaxX CEeMbH, 00pa30BaTEIbHOM OpraHu3allH, ropoja, Kpas)
TEXHOJOTUYECKON M COLMAJIbHON HANpPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKUX 3HAHUK;

— MHTEpEC K NPAKTUYECKOMY U3YUYEHHUIO NMPOo(ecChid, CBI3aHHBIX ¢ (PUUKOM;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS:

— OpUEHTalusl Ha NMpUMEHeHHE (PU3MYECKUX 3HAHUM NI pelleHus 3ajad B 00JIaCTU OKpYXaroled Cpejibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKHU UX BO3MOXHBIX IIOCIEACTBUM U1 OKPYIKAIOLIEH CPEbI;

— OCO3HaHUE T00aNBbHOT0 XapaKTepa IKOJIOTHYECKUX MPo0JieM U MyTel UX pelieHus;

8) amanTanum K U3MEHSIOIIUMCH YCJIOBUAM COUMAIBHON U MPUPOAHOI Cpeabl:

— MOTPeOHOCTH BO B3aUMOICHCTBUU MPU BBIMOIHEHUH HCCIIEIOBAHUN U TPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBHITOCTh
ONBITY Y 3HAHUSIM JIPYTHX;

— MOBBILIEHNE YPOBHS CBOECY KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEIbHOCTD;

— NOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie (GOpPMYIUPOBATH UAECH, MOHSATHUS, TUIIOTE3bl O (PU3NYECKUX
00BEKTaX U SIBJICHUSX;

— OCO3HaHUe 1e(PUINTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00J1aCTH (PU3UKH;

— IUTAaHHPOBAHUE CBOETO Pa3BUTHA B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;

— CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U 3KOHOMHKH, B TOM YHCJIE C UCTIOIb30BAHUEM
(bU3UYECKUX 3HAHUM;

— OLIEHKA CBOMX JEHCTBHI ¢ y4éTOM BIMSHUS HA OKPY>KAIOLIYIO CPEy, BO3MOKHBIX ITT00AIbHBIX MTOCIIECTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOEHHS MporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus y oOydaromerocs OymyT

chopMHpOBaHE MeTanpeIMeTHbIe Ppe3yJibTaThl, BKIIOYAIONIME T03HABATEIbHBIC YHUBEPCAIBbHBIE Y4YeOHBIC ACHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC yUeOHBIE ICHCTBYS, PETYIATUBHBIE YHUBEPCATbHBIC YICOHbBIE NCHCTBUS.

Ilo3naBarebHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble I[eﬁCTBHH

Bba3oBble JJoruueckue JelcTBUA:

e BBISBISITh U XapaKTEPHU30BaATh CYLIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMN, OCHOBAaHUS ISl 0000IIEHUs U CPAaBHEHHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (paKTax, JAHHBIX U HAOIIOJEHUSAX, OTHOCSIIMXCS K
(pU3HYECKHUM SIBICHUSIM;

BBISIBJISITh TPUUYMHHO-CIIEICTBEHHbIE CBSI3M MPU HM3YyUYE€HUU (U3MYECKUX SIBIEHUW W TMPOLECCOB, JeNaTh BBIBOABI C
MCIIOJIb30BAaHUEM JE€YKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOYEHUH, BBIABUTATh THUIOTE3bl O B3aUMOCBS3AX (DPU3UUECKUX
BEJINYWH;

CaMOCTOSITEJIbHO BBIOMpPATh crmoco0 pemieHus y4yeOHOM ¢u3nueckol 3anayu (CpaBHEHUE HECKOJIbKUX BapUaHTOB
perieHusi, BBIOOp Hanbosiee MOAXOASAIIET0 C YYETOM CaMOCTOSITENIbHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHe JeHCTBUS .

HCIIOJIb30BATH BOIIPOCHI KaK I/ICCJIGJIOBaTGJ'IBCKI/If/'I HMHCTPYMCHT ITIO3HAHUA,

MpOBOAUTL IIO CaAMOCTOATCIIBHO COCTABJICHHOMY IUIIAHY OIIBIT, HECJI0XKHBIN (1)I/ISI/I‘ICCKI/II>'I OKCIICPUMCHT, HEOOIBIIOE
HCCIICO0OBAHUC @HBHHGCKOFO SBJICHUA,

OOCHUBATH HA MIPUMCHHUMOCTDb U IOCTOBCPHOCTD I/IH(i)OpMaHI/IIO, IMMOJYUYCHHYIO B XO0AC UCCICAOBAHUA NN SKCIICPUMCHTA,
CaMOCTOATCIILHO q)OpMYHI/IpOBaTB 0606HI€HI/IH N BBIBOJBLI II0 PC3yJIbTaTaM HpOBCHéHHOPO Ha6J'IIO,II€HI/I}I, OIIbITAQ,
HCCIICOOBAaHMS,

IMPOTHO3HUPOBATb BO3MOKHOC ,Z[&JIBHCfIH.IG@ pPa3BUTHUC (bHBH‘{CCKI/IX IMPOLECCCOB, a4 TAKIKC BbIABUT'ATH IIPCAIIOJIOKCHUA 00 ux
Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaXx.

Pabora ¢ undgopmanmei:

MPUMEHATh Pa3IudHbIE METOJ/bI, HHCTPYMEHTBI U 3aIlPOChI MPU MOUCKE W 0TOOpe MH(MOpPMAIMK WIM JaHHBIX C YU4ETOM
MPEIOKEHHON yIeOHOM (HU3MYECKON 3a1a4H;

aHaJM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HHPOPMAITUIO PA3TMIHBIX BUJIOB U (POPM MPE/ICTABIICHHS;
CaMOCTOSITEILHO BBIOMPATH ONTHMAIBHYIO (GOpMYy MpeacTaBieHuss HHGOPMAIUU U WUTFOCTPUPOBATH pPeIIacMbIe 3a/1aun
HECJIO)KHBIMHM CXeMaMH, JharpaMMaMH, HHOHM Tpaukoi 1 1X KOMOWHAIMSAMU.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XOJ¢ OOCYXJCHHS y4eOHOro Marepuaja, pe3yJbTaToB JIA0OPATOPHBIX PAbOT W IPOCKTOB 3a7aBaTh BOIPOCH IO
CyIIECTBY O0OCYXAaeMOW TeMbl W BBICKa3bIBaTh WJIEHW, HAIICJICHHBICE Ha pEIICHHWE 3aJayd | MOAACpKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHHS,

COINOCTAaBJISITh CBOM CYXICHHS C CYXICHUAMH JPYyTHMX YYaCTHHUKOB JHaliora, OOHAPYKHUBATh Pa3IMYHE U CXOJICTBO
MMO3ULINH;



BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;

MyOJMYHO MPEACTABIATH PE3YIbTAThl BHIITOIHEHHOTO (PU3NUECKOr0 ONBITA (I3KCIIEPUMEHTA, UCCIEI0BAaHUS, IPOCKTA);
MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAMBUIYaJIbHON pabOThl MpPU PEIICHUH KOHKPETHOU
(duznueckoi mpodIeMbl;

NPUHUMATh €11 COBMECTHOM NESITEebHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €€ JOCTHXKEHMIO: PACIPEAENATh POJH,
00CYKIaTh MPOIIECCHI U Pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBITMOJHATH CBOIO YaCTh PabOThI, TOCTUTasi KAYECTBEHHOTO PE3yJibTaTa MO0 CBOEMY HAMPABIECHUIO U KOOPAUHUPYS CBOU
JEUCTBUSI C APYTUMU YJIe€HAMU KOMaH/IbI,

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPHUSM, CAMOCTOATENbHO C(HOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUS.

PeryasiTUBHBIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYaLUIX, TPEOYIOUIUX JIJIsl pelieHus GU3nuecKuX 3HaHHM;
OpUEHTUPOBATHCS B PA3IUYHBIX TMOAXOJAX MPUHATUS pElIeHUN (MHIUBUAYaJIbHOE, MPUHSATHE PpEUICHUS B TPYIIIE,
MPUHATHE PEUICHUI TPYIIIOi);

CaMOCTOSITEJILHO COCTABJIATH AITOPUTM pPelIeHUs (PU3NYECKON 3a/aun WM TJIaHa MCCIIEOBAHUS C YYETOM MMEIOIIUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH MpEIaraéMble BapHaHThI PEIICHHUIA;

nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, IMOIUOHAIbHBIN MHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U IIpeuiaraTh IJ1aH €€ U3MEHECHUS,

OOBSCHATh MPUYHHBI JTOCTIKCHUS (HEIOCTH)KCHHsI) pEe3yJIbTaTOB JMESITEIbHOCTH, JaBaTh OLEHKY MNPUOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTHUBHI B ICSITEIBHOCTh (B TOM YHWCJIE B XOJ BBHIMOJHEHUS (DU3UIECKOTO MCCIIECIOBAHUS WU MPOEKTa) Ha
OCHOBE HOBBIX 00CTOSATEIHCTB, U3MEHHUBIIINXCS CUTYallUi, yCTAHOBICHHBIX OMMMOOK, BO3HUKIIIUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIH U YCIOBUSIM;

CTaBUTh CceOs HA MECTO APYroro 4eloBeKa B XOAE CIOpa WM JUCKYCCMM Ha HAy4YHYI0 TE€MYy, MOHUMAaTh MOTHUBBI,
HAMEPEHUS U JIOTHKY APYToro;



MPU3HABATh CBOE MPAaBO HA OUIMOKY MPHU PELICHUU (PU3MYECKHX 3a/lay WM B YTBEPKACHUSIX HA HAyYHbIE TEMBI U TaKOE
e IIpaBo APyroro.

NPEJMETHBIE PE3YJIBTATbBI

K xonmy obydenuss B 7 Kjacce MpeAMETHBIE pe3yJbTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
0o0y4Yaromuxcs YMEHUM:

UCIIOJIH30BATh MOHATHS: PU3HMUECKUE U XUMHUYECKUE SBJICHUS, HAOIIOACHUE, YKCIIEPUMEHT, MOJIC)b, TUTIOTE3a, CMHUIIBI
dbu3MYeCKUX BEJIUYMUH, aTOM, MOJIEKYJla, arperatHble COCTOSHUS BellecTBa (TBEPIOE, JKHUAKOE, Ta3000pazHoe),
MEXaHWYECKOEe JBUXKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJUHEUHOE), TPAeKTOpHUs, PaBHOICHCTBYIOIIAs CHUJIA,
nedopmanus (yrnpyrasi, IilacTU4ecKas ), HeBECOMOCTh, COOOIIAIOIINECS COCYIbI;

pasnuuath sBiaeHus (auddys3us, TEIIOBOE IBM)XCHHE YacCTHIl BEIIECTBA, PaBHOMEPHOE JBUXKEHHE, HEPABHOMEPHOE
JBH)KEHUE, WHEPLHUs, B3aUMOJICHCTBUE TEJI, pPABHOBECHE TBEPABIX TEJI C 3aKPEIUVIEHHOMW OCHIO BpallleHHUs, Nepeaada
JaBlieHUsT TBEPABIMU TeJaMM, JKUIKOCTSIMU W Ta3aMmu, aTMochepHOe AaBjieHHE, IUIaBaHHWE TeJl, IpeBpaIleHus
MEXaHUYECKOW PHEPTrUM) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JAHHOE
buzuUecKoe SBICHUE;

pacIio3HaBaTh MPOSIBJICHNE U3YUYEHHBIX (DU3HUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIe (DU3NUSCKUE SIBJICHUS
B MPUPOJIC: TPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSMH B KMBOW M HEKUBOW MPUPOJIE, ACHCTBUE CUIIBI TPEHUS B
IPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JaBJICHUs Ha KUBOW OpraHW3M, IUIaBaHUE PBIO, phIuard B TEJC YeoBEKa,
IIPU 3TOM IEPEBOJIUTH MPAKTHUYCCKYIO 3a7a4y B YUCOHYIO, BBIICIIATH CYIIECTBEHHBIC CBOMCTBA (IMPU3HAKH) (DU3UUSCKHUX
SIBJICHUM;

OMHUCHIBATh HM3YYCHHBIC CBOMCTBA TEJI M (PU3WUYECKHUE SIBICHUSA, HMCIOJB3Ys (PU3HUECKHE BEIMYUHBI (Macca, 00BEM,
IUIOTHOCTh BEIIECTBA, BPEMS, IMYTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CHJIa YHNPYTOCTH, CWJa TSXKECTH, BEC Teja, CHJIa
TpPEHUs, JaBlIicHUE (TBEPAOro Teia, KMIKOCTH, Ta3a), BRITAJIKHWBAIONIAS CHJIa, MEXaHWJIecKass paboTa, MOITHOCTD, IIJICYO
CHJIbI, MOMEHT CHJIBI, KOA()(PHUIIUCHT TOJIC3HOTO JSHCTBUS MEXaHW3MOB, KHHETHUCCKAsI U TIOTCHITHAIbHAS YHEPTHS ), TIPH
ONMHMCAaHWW TIPABWJIBHO TPAKTOBaTh (U3UYECKUM CMBICH HCIOIB3YEMBIX BCIMYHMH, WX OO0O3HAYCHUS W CIHHHIIBI
bU3NUECKUX BEJIUYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEJIWYHMHY C APYTMMH BEJIMYHHAMH,
CTPOUTH rpad@UKH N3YUYESHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIUYNH;



XapaKTeprU30BaTh CBOMCTBA TeJ, (PM3UYECKUE SBICHUS W MPOIECCHI, UCIOJB3YS MpaBUIa CIOKEHUS CHJ (BAOJL OTHOU
npsmoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXpaHEHUS MEXaHWYECKON HHEpruu, MpH ITOM J1aBaTh CJIIOBECHYIO (OPMYIMPOBKY 3aKOHA H
3aMKCHIBATh €r0 MATEMATHUECKOE BBIPAKCHIIC,

OOBSCHATh (DU3UYECKUE SIBJICHHS, TMPOIECCHI W CBOWCTBA TeJI, B TOM 4YHCIC M B KOHTCKCTE CHUTyallul
MPAKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBISABISTh MPUUYNHHO-CIICICTBCHHBIC CBS3U, CTPOUTH OOBSICHEHHE H3 1—2
JIOTUYCCKUX IIIaroB C OMOpod Ha |—2 W3yYEeHHBIX CBOWCTBA (DH3WYCCKUX SIBJICHHHA, (U3MUECKHX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacuéTHbIC 3a1aun B 1—2 NeHCTBUS, UCTIONB3Ys 3aKOHBI B (DOPMYJIbI, CBS3bIBAIONTUE (PU3NUYCCKUE BETUYMHBI: Ha
OCHOBE aHajiM3a YCJIOBMS 3aJjayM 3allMChIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (PU3NYCCKHUE BEIUYUHBI B (OPMYJIBI U
NIPOBOAUTEL PAcUEThl, HAXOIUTh CIIPABOYHBIC JIAHHBIC, HEOOXOAMMBIC IS PEIICHUS 3aja4, OLICHUBATh PEaTMCTHYHOCTh
MOJIy4eHHON (DU3NUECKOU BEITMUNHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOUIU (U3HUUYECKUX METOJIOB, B ONMUCAHUU HUCCIIECIOBAHUS
BBIIETISATh TPOBEPSIEMOE TPEIONOKEeHHE (THIOTE3y), pa3iudarb W HHTEPIPETHPOBATH TOJYyUYEHHBIH pe3ysbTart,
HAXOJUTh OLIMOKU B XOJI€ OMBITA, JIeJaTh BBIBOJIBI 110 €r0 PE3yJIbTaTaM;

IPOBOAUTH ONBITHI IO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM (U3MYECKUX CBONCTB Tel: (POpMYyIHpPOBATH
IpOBEPsiEMbIE TPEIONIOKEHHsI, COOMPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHMS, 3alUCHIBATh XOJ OINbITA U
(bopMyTHpPOBaTH BHIBOJBL;

BBITIOJHATH MPSIMbIE U3MEPEHHS PACCTOSHUSA, BPEMEHHU, MACChl Tela, 00bEMa, CUITBI U TEMIIEPATyphl C UCIIOJIb30BAHUEM
AHAJIOTOBBIX U MU(PPOBBIX TPUOOPOB, 3aMKUCHIBATH MOKAa3aHUS TPUOOPOB C yUIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH
U3MEpPEHU;

MPOBOJUTH HCCIICIOBAHNUE 3aBHUCHUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT JPYroil C HCIOJH30BAHUEM TMPSIMBIX
W3MEpPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO JIBIDKYIIETOCS Teja OT BPEMEHW [IBIDKCHUS Tella, CHIbl TPECHHS
CKOJILKEHHsI OT Beca Tela, KadyecTBa OOpabOTKM TOBEPXHOCTEH TN W HE3aBUCUMOCTH CHJIBI TPEHHS OT ILUIOMIATH
COTPUKOCHOBEHUS TEJ, CHJIbI YIPYTOCTH OT YJIJIWHEHUS MPY>KWHBI, BHITAJKUBAIOMICH CHIIBI OT 00BbEMa MOTPYKEHHOU
YacTH Tella W OT IUIOTHOCTH KUIKOCTH, €€ HEe3aBUCUMOCTH OT IIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO
TEJO0, YCIOBHH IIJIaBAaHUS TEJ, YCJIOBHA pPAaBHOBECHS phluara W OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHUH YYEOHOTO
WCCJIeIOBaHUs, COOMpATh YCTAHOBKY ¥ BBIMIOJHATh HW3MEPCHHsI, CJICAys NPEIIOKEHHOMY IUIaHy, (UKCHUPOBATH



pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUJAEC NPEMIOKEHHBIX Tabmuil u rpaduxkoB, AenaTh
BBIBO/JIBI 110 PE3YyJIbTATAM UCCIIECIOBAHUS,

MPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3MYECKUX BEIMYMH (IMJIOTHOCTh BEIIECTBA KUJKOCTH M TBEPAOrO Tejia, Cuia
TPEHUSI CKOJIbKEHHUS, JTaBJICHUE BO3/YyXa, BBITAJKUBAIONIAS CHUJA, JECUCTBYIOIIAS Ha MOTPYKEHHOE B JKUAKOCTH TEJO,
KOA(DUIUEHT MOJE3HOr0 JMEUCTBUS MPOCTBIX MEXAHW3MOB), CIEIysl MPEAJIOKEHHOW WHCTPYKIUMU: MPU BHITOJIHEHUU
U3MEpPEHU cOOUpPaTh IKCIEPUMEHTATBHYIO YCTAHOBKY M BBIYHUCIISITH 3HAUCHHE UCKOMOW BEJIMUUHBI;

co0JIr0/1aTh MpaBUJIa TEXHUKH 0€30MaCHOCTH MPHU padoTe ¢ 1a00opaTOPHEIM 000PY0BaAaHUEM;

yKa3bIBaTh MPUHIIUIIBI ICHCTBUSI TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONTHECS
COCYJIbl, OapOMETp, phIuar, MOJABUKHBIN 1 HEMOABUKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTB;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBHUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI HA WX ONMHMCaHMs (B
TOM YHCJIC: TOJUIUIMHUKHN, YCTPOMCTBO BOJONPOBOJA, THUJIPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOU
HACOC, apeoMETp), UCTOJB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUH W HEOOXOIUMbIC (U3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

PUBOJAUTEL MPUMEPHl (HaXOAUTh MH(POPMAILMIO O MPUMEpPax) MPAKTHUECKOTO HUCIOJIb30BaHUS (U3UYECKUX 3HAHUM B
MTOBCETHEBHOM KU3HU JJIA 0oOecriedeHus O€301acHOCTH TIPU OO0paIlleHuH ¢ MpUOopaMy U TEXHUUYECKUMHU YCTPOUCTBAMU,
COXpaHEHHMS 3JI0POBBS U COOTIOJICHUS] HOPM SKOJIOTHUECKOTO MTOBEICHUS B OKpPYKaIOIIeH cpeie;

OCYIIECTBIIITh OTOOP MCTOYHHUKOB MH(popMaluu B MIHTEpHETe B COOTBETCTBUHU C 3aJIaHHBIM ITOMCKOBBIM 3alpOCOM, Ha
OCHOBE HMMEIOIIUXCS 3HAHUM U MyTEM CPaBHEHUS Pa3TMYHBIX UCTOYHUKOB BBIJCIATH MH(OPMAIIUIO, KOTOpAs SBISETCS
IPOTUBOPECUYUBOM HIIH MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh TPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO JHUTEpPaTypy (U3HMUECKOTO COJNEep KaHMs,
CIIpaBOYHBIE MaTEpHAIIbl, pecypchl cetu MHTepHeT, BIajeTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

C03/1aBaThb COOCTBEHHBIE KpPATKHME IMHCbMEHHbIE U YCTHBIE COOOIEHUS HAa OCHOBE 2—3 MCTOYHHUKOB HH(OpMaLNu
¢uznuecKkoro comepkaHus, B TOM YHClie MyOJUYHO JeNaTh KPAaTKUE COOOIIEHUS O PEe3yIbTaTax MPOCKTOB MIIA YUEOHBIX
WCCJIeIOBaHUM, TP ITOM T'PAMOTHO HCIIOJIb30BaTh M3YYCHHBIM MOHSATUWHBIN ammapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYILICHUE MPE3CHTAIUEN;

IIPU BBIMOJIHEHUM Y4YEOHBIX MPOEKTOB M HCCIEIOBAHHUI paclnpenensiTh O0O0S3aHHOCTH B TPYyINIEe B COOTBETCTBUH C
MOCTaBJICHHBIMH 3a/lauaMH, CIEIUTh 3a BBINOJHEHUEM IUIaHa JEWCTBUHM, aICKBATHO OIICEHUBATh COOCTBEHHBIM BKJIAJ B
NEATENBbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.



K koHiy oOyuyenus B 8 kJjiacce nmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPa)kaTh C(POPMHPOBAHHOCTH Y

00y4Yaromuxcs yMEHUM:

e HCIOJB30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JABM)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS
BEIIECTBA, KPUCTANIMYECKHE M aMOpQHBbIE Teja, HACBHIIEHHBI M HEHACHIIIEHHBIM Map, BIAXKHOCTb BO3IyXa,
TEeMIIepaTypa, BHYTPEHHSI dHEPIHsl, TEIJIOBOW JIBUraTelb, SJIEMEHTAPHBINA ANEKTPUUECKUH 3apsi], JIEKTPUUECKOE MOJIe,
MPOBOJHUKH U TUANEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MAarHUTHOE T10JIE;

e pasnuyaTh SBJIEHUA (TEIUIOBOE pacIIMpEHHe M C)KaThe, Telionepenaya, TEeIIOBOEe paBHOBECHE, CMadyMBaHUE,
KalWUISIpHBIE ~ SIBJICHUS, MCHApeHHe, KOHJEHCAalus, IUIaBJIeHHE, Kpucramumszauus (OTBepJeBaHUE), KHUIICHUE,
Teruionepeaaya (TerIoNnpoOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), dIEKTPU3ALUs Tell, B3aUMOJICHCTBUE 3apsiOB, NEUCTBUA
AIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBIE MArHUTOB, JIEMCTBUE MATHUTHOTO TMOJIS Ha MPOBOJHUK C
TOKOM, DJJIGKTPOMarHuTHasT WHAYKIMSA) 10 ONUCAHUI0O MX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

e pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UYECKUX SIBJICHUI B OKPY’KAIOIIEM MUpPE, B TOM YHCIie (U3NUECKHUE SIBICHUS
B TMpUPOJIE: MOBEPXHOCTHOE HATSXKEHHWE WM KaMWULSIPHBIE SIBJICHUS B MPHUPOJAE, KPUCTAIBI B TMPUPOJE, U3IyUCHHE
ConHila, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, PJIEKTPUUECKUE SBJICHUS B
aTMocdepe, EKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 10JIe 3eMIIH, Apei(d MoI0CcoB, poJib MArHUTHOTO TOJIS J1JIs
’KU3HU Ha 3emuie, MOJISIPHOE CUSTHUE, TIPU TOM NIEPEBOIUThH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIC
CBOMCTBA (MpU3HAKK) (PU3HUECKUX SBIICHHM;

e ONUCHIBATh HM3YYCHHBIC CBOMCTBA Tl W (DU3MYECKUE SBICHUS, HCIONB3YysA (u3myeckue BeTUUYHHBI (TeMIeparypa,
BHYTPEHHSISI HEPrUsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIECTBA, yJAEJbHAs TEIUIOTa IIJIABICHUS,
yAenpHas TemjoTa mnapooOpa3oBaHMs, YyZAelbHAas TEIUIOTa CropaHus TOIUIMBA, KO3((UIMEHT MOJEe3HOro JEHCTBUS
TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3AYyXa, DJEKTPUUYECKUN 3apsi, cujaa TOKa, JIIEKTPUYECKOE
HanpsOKEHUE, CONPOTHBIICHNE MPOBOIHUKA, YAECIBHOE COMPOTHUBICHUE BEIECTBA, pad0Ta M MOIIHOCTh 3JIEKTPHUUECKOTO
TOKA), TIPU OMHCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKHUN CMBICI MCTOIB3YEMbIX BEITUYHH, 0003HAYCHUS M €IUHUIIBI
du3nUecKnX BEIMYHMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO0 BEITUYHMHY C JPYTUMU BEIHMYUHAMH,
CTPOUTH rpadUKy MU3yUYECHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIUYUH;

e XapakKTEepH30BaTh CBOICTBA TeJ, (PU3HUECKHUE SIBICHHSI U IPOLECCHI, HCIOIb3Yysl OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUU CTPOEHUS BEIIECTBA, NPHUHIMI CYNEPIO3HIMU IOJeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH



COXpaHEHHMs 3apsga, 3akoH OMa g ydacTka nenu, 3akoH Jkoyns—JIeHna, 3aKOH COXpaHEHHUsS 3HEPTUH, IPU 3TOM
JlaBaTh CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U 3aMKUCHIBATh €0 MATEMATUYECKOE BhIPAXKEHUE;

OOBSICHATH (PU3UYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyalluid MPaAaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BhISIBISTh IPUUUMHHOCIEICTBEHHBIE CBSI3HU, CTPOUTHh OOBSICHEHUE U3 1—2 TOrHYecKuX IaroB ¢ onopou Ha 1-2
M3YUYEHHBIX CBOMCTBA (U3UYECKUX SBJICHUN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacuéTHbIC 3a/1aud B 2—3 NEUCTBUS, UCIOIL3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIONINE (PU3UUECKUE BETUUMHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJl1auM 3alUCHIBAaTh KPAaTKOE YCJIOBUE, BBIABISATH HEJIOCTATOK JAHHBIX JJIs PEIICHUs 3a7auH,
BBIOMpPATh 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIE JJisi €€ pelleHus, MPOBOJUTHh Pacy€Thl M CPaBHUBATH IOJYYEHHOE
3HauYeHUE (PU3NYECKON BEIMUUHBI C U3BECTHBIMU JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MNPH TOMOIIA (PUBHUECKUX METOJI0B, HCIOIL3YS OIHCAHUE
UCCIICIOBAaHUsA, BBIJICIATh IPOBEPSAEMOE TMPEIANOJOKEHUE, OIEHUBATh MPABUIBHOCTh TMOPSAJKA IPOBEACHUSA
UCCIIeIOBaHus, 1€J1aTh BBIBO/IBI;

IPOBOAUTH OIBITHl MO HAOTIOAEHUI0 (DU3UUYECKUX SIBICHUM WU (U3MUYECKUX CBOMCTB Tel (KamWUISpHBIEC SIBICHUS,
3aBUCUMOCTH JaBJICHHUS BO3AyXa OT €ro o0b&Ma, TeMIepaTyphbl, CKOPOCTH IpOIlecCa OCTHIBAHUS U HArpEeBaHUs TMPHU
U3JIy4YEeHUU OT LIBETa H3JIy4aromlieil (IOTJIONArollei) MOBEPXHOCTH, CKOPOCTh HUCIAPEHHS BOABI OT TEMIIEPATypPhl
KUIOKOCTH W IUIOMIAAM €€ TOBEPXHOCTH, DJIEKTpH3alUs Tl M B3aUMOJEHCTBHUE DJIEKTPUUECKUX 3apANIOB,
B3aUMOJCHCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YyaJIU3alldsd MArHUTHBIX IIOJIEM MOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHUTHOTO MOJIs Ha MPOBOJHUK C TOKOM, CBOKMCTBA 3JIEKTPOMArH1uTa, CBOMCTBA 3JIEKTPOABUTATEINS IOCTOSTHHOTO TOKA):
dbopMyIHpOBaTH MPOBEPSEMbIE MPEIOIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 00OpYyIOBaHUS, OMHUCHIBATH
XOJ1 OTibITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATh MPSIMBIE U3MEPEHHS] TEMIIEPATYPbl, OTHOCHUTEJIBHOM BJIAXXHOCTH BO3[yXa, CHWJIbBl TOKA, HAIPSIKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB W JATUYMKOB (DU3MYECKUX BEIMYMH, CPABHUBATH PE3yJbTaThl M3MEPECHUU C
y4ETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;

MPOBOJUTH HCCIICIOBAHNE 3aBHCHUMOCTH OJHOW (HU3MYECKOW BEIWYMHBI OT JPYrOod C HCIHOJB30BAHHEM MPSMBIX
M3MEpPEHUN (3aBUCUMOCTH COMPOTUBIICHUSI MPOBOJHUKA OT €ro JJIWHBI, MIOMAAU MOMEPEYHOIO CEYEHUS U YAEIbHOIO
CONPOTHUBIICHUSI BELIECTBA IMPOBOJHUKA, CUJIbI TOKA, WAYIIErO0 4YE€pe3 MPOBOJHUK, OT HANpPSKEHUS Ha IMPOBOJHUKE,
UCCIIEIOBAHUE TMOCIEAO0BATEILHOIO U MMApAJICIBHOTO COEJAMHEHUN MPOBOAHUKOB): IUIAHUPOBATh HCCIEIOBAHUE,
coOHMpaTh YCTAHOBKY U BBIMOJHATH U3MEPEHUS, CIAEAYs MPEI0KEHHOMY IJIaHy, PUKCUPOBATh PE3YIbTAThI MOTYUYECHHOM
3aBUCUMOCTHU B BUJI€ TAOIUI] U TPaUKOB, JIeJaTh BHIBOJIBI IO pe3yJibTaTaM UCCIEAOBAHNUS;



MPOBOJIUTh KOCBEHHBIE W3MEpeHUs] (U3UYECKUX BEJIUYUH (yAelbHAs TEIJIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE
MIPOBOJIHMKA, pabOTa U MOUIHOCThH DJIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBLHYIO
YCTaHOBKY, ClIe/lysl PEI0KEHHOU UHCTPYKITUHU, U BEIYUCIISITH 3HAUCHUE BEJTUYUHBI;

co0JII0/1aTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM 000PYA0BAaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YUCHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA UX omUcaHuA (B
TOM YHUCJIE: CUCTEMa OTOIUICHUS IOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpPMETP, BOIBTMETP, CUETUUK DIICKTPUICCKON
DHEPIUM, DJIEKTPOOCBETUTEIbHbIE MNPHUOOPHI, HArpeBaTelbHbIC JJICKTPONPUOOPHl  (MPUMEPHI), DIEKTPUUECKHUE
IPEeOXPaHUTEH, DJIEKTPOMArHUT, DJICKTPOABUTATENh TOCTOSHHOTO TOKA), UCIOJIb3Yysl 3HAHUS O CBOMCTBAaX (hPM3UYECKUX
SIBJICHUN U HE0OXO0uMbIe (PU3NUECKUe 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIBHBIC MPUOOPHI MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM
(KMIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHUS, AIEKTPOCKOII, PEOCTaT),
COCTaBJISITh CXEMBI JIEKTPUUECKUX IIETIeH C MOCJIEIOBATEIIbHBIM U TIapalIeIbHBIM COCIMHECHUEM DJIEMEHTOB, pa3jindasi
yCIIOBHBIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUYECKUX IIEeTIeH;

NPUBOJUTH MPUMEPHI (HAXOAUTH MH(GOPMAIMIO O MpUMEpax) MPaKTUUYECKOro HMCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B
MOBCEIHEBHOM KU3HU 111 oOecrieueHns 0e30nMacHOCTH Mpu oOpalieH!u ¢ NpudopaMu U TEXHUYECKUMH yCTPONUCTBAMH,
COXpaHEeHUs 3I0POBbs U COOITIOACHUS HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpejie;

OCYHIIECTBIISITH TOUCK MH(MOpMaIuu (HU3NIECKOTO cojaepxkaHusi B MIHTepHeTe, Ha OCHOBE MMEIONIUXCS 3HAHUW U MTYTEM
CpaBHEHHS JTOTOJHUTEIBHBIX HCTOYHHKOB BBIJIEIATH MH(OpPMAIUIO, KOTOpas SIBISICTCS MPOTUBOPEYHBON WM MOXKET
OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPH BBIMOJHEHUW YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO JIUTEpPaTypy (U3HMYECKOTO COJNEp KaHus,
CIIpaBOYHBIE MaTEpHAIIbl, pecypchl cetu MHTepHeT, BIajeTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(popMaK U3 OJHON 3HAKOBOIM CUCTEMBI B IPYTYIO;

co3daBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKUE YCTHBIE COO0OmeHusa, 0000mas wHGOpMAIHMI0 W3 HECKOJIbKHX
HUCTOYHUKOB (DU3UYECKOrO0 COJAEpKaHMUs, B TOM 4YHCIEe NyOJUYHO TMPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIH
UCCIIEIOBATENBCKON JEATeNIbHOCTA, HPH 3TOM TPaMOTHO HKCIOJIb30BaTh W3YUYEHHBIM MOHSATUMHBIA amnmapar Kypca
(bU3UKH, COMTPOBOXKAATH BHICTYIUICHUE MTPE3CHTAIUEH;

IIPU BBIMOJHEHUH YYEOHBIX IPOCKTOB M UCCIIENOBAHUN (PU3HUECKUX MPOLECCOB paclpeessiTh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C TOCTABJICHHBIMHU 3a/lauaMu, CJICAWTH 3a BBIMNOJHEHHEM IUIaHA ACHCTBUM M KOPPEKTHUPOBATH €ro,



aJIeKBaTHO OIIEHUMBATh COOCTBEHHBIN BKJIaJ] B J€ATEIbHOCTb I'PYIIIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE,
MPOSBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonmy obydenus B 9 kijacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(POPMHPOBAHHOCTDH Y
00y4Yaromuxcs yMEHUM:

UCIIOJIb30BaTh MOHSATHS: CHCTEMa OTCYE€Ta, MaTepuaibHas TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOI'O
OBWKEHUS, nedopmanus (ympyras, IUIACTUYECKasi), TPEHUE, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Kku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHUYECKUE
KosieO0aHUs M BOJIHBI, 3BYK, MH(PaA3BYK M YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAAIbHO30PKOCTb, CHEKTPhl MCIYCKaHUS M TOTrJoleHus, anbda, Oera- U ramMma-u3iayyeHus,
U30TOIIbI, SiZICpHAs SHEPreTHKA;

pas3nuyarh ABJICHUS (PAaBHOMEpPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE NBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, PABHOMEPHOE IBMIKEHHUE IO OKPYKHOCTH, B3aUMOJECHCTBUE TEJ, PEaKTUBHOE
JBIDKEHUE, KOJeOaTelabHOe JIBM)KEHUE (3aTyXalollue M BbIHYXJCHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JIBUKEHUE,
OTpa)kK€HUE 3BYyKa, MNPSMOJIMHEHHOE pacHpOCTpAaHEHHE, OTPaKEHUE U MPEJOMJIEHHUE CBETa, I[OJIHOE BHYTpPEHHEE
OTpa)kK€HUE CBETa, pPa3JIoKeHHE O€eJoro CBeTa B CIEKTP M CIOKEHUE CHEKTPAJbHBIX LBETOB, AMCIEPCHUsS CBETa,
€CTECTBEHHAs! PaJiMOaKTUBHOCTb, BOSHMKHOBEHHME JIMHEHYATOr0 CHEKTPa M3JIyYEHMs) 1O OMHCAHUI0 MX XapaKTEPHBIX
CBOWCTB 1 Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYXKaloIleM MUpe (B TOM uucie (GU3NYECKUe SBIICHUS
B IIPUPOJIE: MPUIUBBI U OTIUBBI, JBHKEHHE IIaHET COHEYHON CHCTEMBbI, pEaKTUBHOE JIBUYKEHHUE >KHUBBIX OpraHU3MOB,
BOCIIPHSITHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMU, 3XO0, [IBETA TEJI, ONTUYECKUE SIBICHUS
B IIpHUpoJie, OMOJIOTHUYECKOE AEWCTBUE BUJIMMOTO, YJIbTPa(pUOIETOBOIO U PEHTTCHOBCKOTO W3JIyYEHHUH, €CTECTBEHHBIN
paiuoaKkTUBHBIN (OH, KOCMHUYECKHE Jy4YH, pPaJUOAKTUBHOE M3Iy4EHHE NPHUPOJIHBIX MHHEpAIOB, JEWUCTBUE
PaAMOAaKTUBHBIX H3JIyYEHUIl Ha OpPraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOJMUTH IMPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUN;

ONHKCHIBAaTh H3YUYCHHBIE CBOWCTBAa TeN W (U3MUYECKUE SBICHMS, HCIONB3YyS (U3MYECKUE BEIUYMHBI (CpefHss |
MTHOBEHHAsi CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHUE, epeMEIEHNE, MMyTh, YIJIOBas CKOPOCTh, CHJIA
TPEHUs], CHJIa YIIPYTrOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MAJICHHs, BEC Teja, UMITYJbC T€ja, UMITYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTh, I[OTEHUWAJIbHAs DSHEPrusl Tejla, MOAHATOrO HaJl IOBEPXHOCTBIO 3EMJIH,
MOTEHLMAJIbHASI SHEPIUs CXKATOW MPYKUHBI, KHHETUYECKasl YHEPrus, MOJHAs MEXAaHUYECKAsl SHEPIUs, IEPUOJ U YacToTa



KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTb CBETAa, MOKa3aTelb MPETOMIICHUSI CPElbl), MpU
OMUCAHUU MPABWIBHO TPAKTOBATh (PM3UYECKUIN CMBICI UCIOIB3YEMbIX BETUYUH, 0003HAUCHUS U €AUHUIBI PU3UUECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBSI3BIBAIONIME NaHHYIO (PU3UYECKYIO BEIWYMHY C JIPYTMMHU BEJIMYUHAMHU, CTPOHUTH
rpaduKu U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MUECKUE SIBJICHHUS U TPOILIECCHI, UCMOJB3YsS 3aKOH COXPAHEHUS SHEPIruH, 3aKOH
BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPIIO3UIIMN CHJI, TPUHIIUIT OTHOCUTENbHOCTU [ anunes, 3akoHsl HeloTOHA, 3aKoH
COXPaHEHHMS UMIYJIbCA, 3aKOHBI OTPAYKEHUS U MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJOBOTO U MACCOBOT'O YHCE
P SIICPHBIX PEAKIMAX, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCHIBATH €r0 MAaTeMaTHYECKOe
BBIPKCHUE;

O0OBSICHATH (U3UYECKHE MPOIECCH U CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTyallUi MPAKTUKOOPUEHTUPOBAHHOT O
XapakTepa: BBISABISITh IPUIUHHO-CIICACTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIIaroB ¢ OMopoii Ha 2—3
W3YUYEHHBIX CBOMCTBA (PM3UYECKUX SBICHUH, (DU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3a7ayd (OMHUpAOIIHEcs Ha CHCTeMy U3 2—3 ypaBHEHMI), HUCHOJB3YySd 3aKOHBI U (HOPMYJIBI,
CBsI3BbIBAIONINE (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3aJa4M 3alHMChIBATh KPATKOE YCJIOBHUE, BBISBISATH
HEJOCTaloNIMe WIM W30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEUICHUs, MPOBOJIUTH
pacy€Thl ¥ OLIEHUBATH PEATTUCTUYHOCTD MOTYUYEHHOTO 3HAaYeHUsT (PU3UUECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHINTh MPU TOMOIM (U3UYECKUX METOJIOB, HMCIOJb3Yys ONMUCAHUE
UCCJICIOBAHUsA, BBIICIATH IMPOBEPAEMOE TMPEANOJIOKEHUE, OLEHUBATh MPABUIBLHOCTh TMOPSAKA TPOBEICHUS
UCCJIEIOBAHNSA, JIEIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATH HAOIIOJICHUN U ONIBITOB;

MIPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3MUECKUX SBICHUN WM (U3MYECKUX CBONCTB TN (M3y4YEHHE BTOPOTO 3aKOHA
HrroTOHa, 3aK0HA COXpaHEHUsI YHEPIHH, 3aBHCHUMOCTh Mepuoaa KoieOaHuil MpyKUHHOTO MasgTHHKA OT MAacChl Tpy3a U
KECTKOCTH TMPY>KUHBI U HE3aBUCHUMOCTb OT aMIUIUTYAbl MaJlbIX KOJI€OaHUM, MPSMOIMHENHOE PACIPOCTPAHEHUE CBETA,
paziioxkeHue OeNoro CBeTa B CIEKTP, U3YUYEHUE CBOMCTB HM300pa’K€HHsI B IUIOCKOM 3€pKalie U CBOMCTB M300pa)KCHUS
mpeaMeTa B coOMparomeld JTuH3e, HaOIIOJEHUE CIUIOMIHBIX M JIMHEWYAThIX CIEKTPOB H3IYYCHHS): CaMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 H30BITOYHOTO HaOopa O0OOpYIOBaHHWS, OMHUCHIBATH XOJl OMBITA W €r0 pPEe3yJbTaThl,
(GbopMyIMpPOBATH BHIBOJIBI;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPHUIO MPSMBIX W3MEPEHUM, ONpeesss CpelHee 3HAUYCHHE H3MEPSeMOW BEJIMYMHbI
(boxycHoe paccTosiHuE coOuparouieit JUH3bI), 000CHOBBIBATH BHIOOP cioc00a 3MepeHus (M3MEPUTEIBLHOTO TPUOOpa);



MIPOBOJUTH MCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEITUYHMH C HCIIOJH30BAaHUEM MPSMBIX U3MEpPEHUH (3aBHCHMOCTH
MyTH OT BPEMEHU TPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3 Ha4aJbHOW CKOPOCTH, MEepHOoaa KoJieOaHUH MaTeMaTHIECKOTO
MasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH yTJla OTPAXCHHS CBETa OT yIJVIa MAaJeHUs W yrjia MPEJOMIICHUS OT yria
MajIeHus): TUTAHUPOBATh HMCCJICAOBAHHUE, CAMOCTOSTEIIFHO COOMPATh YCTAaHOBKY, (DMKCUPOBATH PE3YIbTaThl MOTYyYCHHON
3aBUCUMOCTH (PH3NUYECKUX BEJIMYHMH B BUAC TaOIUI] U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIBTATaM HCCIICIOBAHMS;
MIPOBOJUTH KOCBEHHBIC M3MEPCHHS (PU3NUSCKUX BEIMUYUH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tejla MPU PaBHOYCKOPCHHOM
JBUKEHUH, YCKOPEHUE CBOOOIHOTO MaeHUs, )KECTKOCTh MPYKUHBI, KOIPOUIIUCHT TPCHUS CKOJBXKEHUS, MEXaHUIeCKas
paboTa W MOIIHOCTh, YaCTOTa W TMEPHOJ KOJICOAHMH MAaTeMAaTHYECKOT'0 W MPYKWHHOTO MAasTHHUKOB, ONTHYECKas cuja
coOuparomell JUH3bI, PaJHOAKTHBHBIA (OH): TUIAHUPOBATH M3MEPCHHS, COOMPATh SKCICPUMEHTAIBHYIO YCTaHOBKY M
BBITMIOJHATE HM3MEPCHUS, CIeAysS NPEIJIOKCHHON WHCTPYKIIMU, BBIYHMCIATH 3HAYCHUWE BCIIMYMHBI W aHAJM3HPOBATH
MOJTyYEHHBIE PE3YyJIBTATHI C YUYETOM 3aJaHHOU MTOTPENTHOCTH U3MEPCHHIA;

COOJTFO/IaTh TIPaBHJIA TEXHUKH O€30TaCHOCTH MPH paboTe ¢ JIaGopaTOPHBIM 000PYI0BAHHUEM;

pa3nuyaTh OCHOBHBIC NMPU3HAKA M3YYCHHBIX (PU3NUYECKHX MOJEINEH: MaTepuaibHas TOYKa, aOCONOTHO TBEPIOE TeEJO,
TOYEYHBII HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAHEeTapHAss MOJIeNh aTOMa, HYKJIOHHAsE MOJIeNTh aTOMHOTO SJIpa;
XapaKTepH30BaTh MPUHIIMITBI ICUCTBUS U3YUCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOW HA WX OMHCAHUsA (B
TOM YHCIIE: CTUIOMETP, JaTIYNKHU TIOJIOKEHUS, PACCTOSTHUS U yCKOPEHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToarnmapar,
ONTUYECKUE CBETOBOJIBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BWiIbcoHA), MCIONB3YysS 3HAHUS O CBOWMCTBaX (DHM3MYECKUX
SIBJICHUH U HE0OX0UMbIe (PU3NUeCKre 3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMBI W CXEMAaTHUYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOWCTB, U3MEPHUTEIHHBIX NMPUOOPOB W
TEXHOJOTUYECKUX TPOIECCOB TPU PEIICHHH Y4YeOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBI ISl TOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKajie U COOUpAroIIeH JIH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(MOPMAIUIO O MpUMEpax) MPAKTHUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHUHI B
MOBCEAHEBHOM KU3HU ISl 00ecTieueHns 0€30NacCHOCTH TIPpH 00paIieHuu ¢ TpruOoOpaMu U TEXHUYECKUMH yCTPOMCTBAMH,
COXpaHEHUS 37IOPOBbS M COOTFOICHISI HOPM IKOJIOTHYECKOTO IMMOBEICHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBIISITH TOMCK HH(pOpManuu GU3NIECKOro copepxkanus B UHTepHETE, cCaMOCTOATEIHHO (OPMYITHPYS TIOMCKOBBIN
3ampoc, HAXOJUTh IYTH OMPENETICHUS JTOCTOBEPHOCTH MOJYYCHHOW WH(GOpPMAIMU HAa OCHOBE HMMEIONIUXCS 3HAHWHN U
JIOTIOTHUTEIBHBIX HCTOYHUKOB;



WCIIOJb30BaTh MPHU BBINMOJHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO-TIOMYJSIPHYIO JIUTEPATypy (U3UYECKOrO COJEpKaHMUs,
CIIpaBOYHBIC MaTepualbl, pecypchl cetu MHTepHeT, BlageTh mpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOopMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE HMH(pOPMAIMU W3 HECKOJIbKUX HCTOUYHHKOB
bu3UYeCcKOro coaepkaHusi, MyOJMYHO MPEJACTABIATh PE3YyJbTaThl MPOCKTHOM WM MCCIIEIOBATEIbCKON AESTEIbHOCTH,
IIPU 3TOM I'PAaMOTHO HCIOJb30BaTh M3YUCHHBIA MOHSATUMHBIN ammapar u3ydaemMoro paszjeia (GU3UKU U COMPOBOXKIATH
BBICTYTUJICHUE TIPE3CHTAIIUEN C YUETOM 0COOEHHOCTEN ayAMTOPUU CBEPCTHUKOB.



8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpnen 1. TensioBble siBJIeHUsE
. bubnuoreka [JOK
11 7
CTpocHHE 1 CBOHCTBA BelCCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Paznea 2. DuiekTpruyeckne U MAarHUTHbIE SIBJICHUSI
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 5 1 bubnuoreka [IOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 ITocTOSTHHBIN EKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 MarHntisie Apetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
UICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudgpoBbIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUHU U UX OMBITHHIC 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MTOITBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpIOTO, JKUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE TOJIOKEHUHN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUH
bu6mmoreka [JOK
5 Kpucranmmaeckue u amopdabie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KanUuJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHHue U CKATHE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEeMIIEpaTypbl CO 1
CKOPOCTBIO TETIIOBOTO IBUYKEHUS YACTHI]
9 Buytpennsis sHeprust. CriocoObl H3MEHEHHS 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buaer Tenonepenaun 1
A pel https://m.edsoo.ru/ff0a6412
1 Ypoxk-koupepenuus "TIpakTrueckoe 1 1 bubnmoreka [JOK

HCIIOJIb30BaHHE TEIJIOBBIX CBOMCTB BEIIECTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

1 MaTEpUaJIOB B LIEJAX dHEprocoepexeHus"

12 KomuuectBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOro OagaHca. bubnuorexa [JOK
TemooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HMccrnenoBanne
14 SIBJICHUS TETUIOOOMEHA TP CMEITUBAHUH bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOopsueit BOIBI
PacueT xoaudecTBa TEILIOTHI,
15 HE00XO0JMMOTr0 /ISl HarpeBaHus Teja u
BBIJISISIEMOTO UM TIPH OXJIAKICHUN
16 JlabopatopHas pabota "OnpenencHue bubmuorexa [JOK
YIEIbHON TETIOEMKOCTH BEIIECTBA" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y aeinbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE
18 KPUCTAJIMYECKUX TeJl. Y AeTbHas TerioTa Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
IUJTaBJICHUS
19 JlaGopaTopHas padora "OnpenenecHue bubnuoreka [JOK
YJEIbHOM TEIUIOTHI IIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIHSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHMs U KOHJCHCAIUH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro TaBICHH
BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota
22 "Onpenenenne OTHOCUTEILHON BIIAKHOCTH buGmnorexa [JOK
P | https://m.edsoo.ru/ff0a7628
BO3/yXxa
23 Pemrenue 3agau Ha onpeeneHne BIaXKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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BO3yXa

[TpuHIMIEI pabOTHI TEIJIOBBIX IBUTATEICH.

24 [TapoBas TypOuna. J[BUrarenb BHyTPEHHETO
CropaHus
o5 KII[ TermoBoro nurarens. TennoBbie bubnuorexa [JOK
JIBUTATENIH U 3alIATA OKPYKAOIIEH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHHUs U MPEBPAIICHUS YHEPTUU
B TEIUIOBBIX IMpoIleccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
27 teme "TerioBbie saBieHUs. MI3MeHeHne bubmorexa HOK
. . https:/m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BEIIECTBA
KonTtpoJsbHas padora no reme
" bu6mmnoreka LIOK
28 TensioBble siBjienusi. U3menenune
. https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHU# BemiecTBa'
29 Dnektpusanus ten. [[Ba poga
AIIEKTPUYECKHUX 3apsI0B
30 Ypoxk-uccinenopanue "DaeKTpu3aus Tel
WHAYKIMEH U PU CONTPUKOCHOBEHHUH "
B3anmopeiicTBue 3apspkKeHHBIX TeIl. 3aKOH bu6mmoreka [JOK
31
Kynona https.//m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnoie. HampsokeHHOCTh
32 3jeKTpruyeckoro moid. [IpuHimn Bubmiorexa OK
p P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH
33 HocuTenu snekrpuyeckux 3apsioB.
DnemeHTapHBIH 3apsaa. CTpoeHue aToma
34 IIpOoBOOHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUS DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3agau Ha IpUMEHEHUE CBOMCTB bu6mmoreka [JOK
DIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTpUUECKUH TOK, YCIOBUS €r0 bubnuorexa [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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cyuiecTBoBaHus. McTtounnku
NIEKTPUYECKOr0 TOKA

https://m.edsoo.ru/ff0a95a4

37 JlecTBUS DIEKTPUUECKOT0 TOKA Bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "Jleicteue
38 AIIEKTPUYECKOTO TIOJIS Ha TPOBOTHUKH U 1
TUBIIEKTPUKH"
DNeKTpUYECKUi TOK B METAJUIAX, bubnnorexa [JOK
39
JKHIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toxka. JlabopatopHas pabora 05 bubmuorexa [JOK
"N3mepeHue u peryJImpoBaHue CUibl TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuyeckoe HanpsikeHue. BoabTMerp.
42 JlabopaTopHas pabota "M3mepenne u 0.5 Bu6mmorexa [IOK
| https://m.edsoo.ru/ff0a%e14
peryIupoBaHUE HAMIPSKEHUS
43 ConpoTuB€HUE TPOBOJHUKA. Y ACIHHOE bubnuoreka [IOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabGopaTopHas pabora "3aBUCUMOCTh
44 AIIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [JOK
MPOBOJIHUKA OT €ro JIJIMHBI, TIOMIAI1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeYeHUs U MaTepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIPsHKCHHUSL. bubnnoreka [JOK
3akoH OMa Jyuisl yyacTKa LenH https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabota "HccnenoBanue
46 3aBUCHMOCTH CHJIBI TOKA, HAYLIETO Yepe3 1 bubnunoreka [JOK
pE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MApAIIEIIBHOE
COEMHEHUS POBOHUKOB
48 JlaGopatopnas pabota "IIpoBepka mpaBuia 1 bubnuorexa [IOK
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CJIOKEHHUs HAPSDKEHUU IIpU
IIOCJIEI0BATEIILHOM COCIMHEHUH JIBYX
pe3uctopoB"

https://m.edsoo.ru/ff0aaa58

Jlaboparopuas padota "IIpoBepka npasuiia

bubmmoreka [{OK

49 JUT CHIBL TOTa TP HapafHeHBHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB
50 Pemenue 3a1ay Ha npumMeHeHue 3akoHa Oma bubnnorexa [JOK
JUISL Pa3JIMYHOrO COCTMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bubnuoreka [JOK
3akon Jxoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlabopatopHas pabota "OnpeneneHue bubmuorexa [JOK
pabOTHI ¥ MOIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enu U MoTpeOuTenu
53 ANEKTPUYECKOM dHEeprun B ObITy. KopoTkoe Bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe MO
54 Teme "DIEeKTpUUECKUE 3apsibl. 3apsHKeHHbIE bubnuoreka [JOK
Tela U ux B3aumoaerctsud. IlocTosTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
KonTpoabHasi padora mo reme
55 "JuekTpuyeckue 3apsaabl. 3apsKeHHbIE bubnunoreka [JOK
TeJIa U uX B3auMoaeiicreus. IlocTossHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYeCKUil TOK"
56 [TocTosiHHBIE MAarHUTHI, KX B3aUMOJCHCTBHE
57 VYpok-uccnenoBanue "M3ydyenue noneu bubnuoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruutHoe nosie. MaruutHoe nosie 3eMiiu bubmuoreka [JOK
U €ro 3HaueHue s KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTeaa. MaruutHoe nosue bubnmoreka [JOK

QJICKTPUYCCKOT'O TOKA MarauTHoe IoJie

https://m.edsoo.ru/ff0acld2
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KaTyliKu C TOKOM

60

[IpuMeHeHHE PIEKTPOMArHUTOB B TEXHUKE.
JlaboparopHas pabota "M3ydeHue aeicTBUs
MAarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOBUTATENb TOCTOSTHHOTO TOKA.
Vcnonp30BaHue SIEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPOMCTBAX U HA
Tpaucropre. JlabopaTopnast pabota
"KoHcTpyupoBanue u u3ydeHue paboTbl
aNeKTpoaBUrarens"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c
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Omnbitel @apazest. 3aKOH JEKTPOMArHUTHON
nHaykunun. [Ipasumno Jlenna

63

Dnekrporereparop. CrocoObl MOTyYeHUs
AIEKTPUUECKON SHEPTUHU. DIEKTPOCTAHIINHI
Ha BO300OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH

64

[ToaroroBka K KOHTPOJILHOM paboTe MO
Teme "DIEeKTPUYECKUE U MarHUTHbIE
sIBJICHUS "

65

KonTponbhas pabota no teme
"DNEeKTpUYECKUE U MarHUTHHIC ABJICHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHelit ypok. PaGora ¢ Tekctamu 1o
TeMe "TemnoBeie aBIeHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PezepBHblit ypok. Pabota ¢ Tekctamu 1o
teMe "IIoCTOSAHHBIN 2IEKTPUUECKUI TOK"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHsiit ypok. Pabora ¢ Tekctamu 1o
Teme "MaruuTHsele ABICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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