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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (penepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Duznka.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBAHUE
€CTECTBEHHO-HayYHOW TI'PaMOTHOCTH OOyYarolmIMXCs M OPraHu3alui0 HU3yYEHUs
(¢u3MKK Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00yUYeHUsl, a TaKKe
MEXIPEIMETHBIE CBSI3U E€CTECTBEHHO-HAYYHBIX YUYEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eTr0 00pa30oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam oOyueHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUYaronInXcs.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl 0 y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOPA3yIOIIMM [JIi  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKre 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, M3y4YaeMbIX XUMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3HMIECKON
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUpA,
npenocTaBiIsieT Haubojee sICHble O00pas3lbl MPUMEHEHUS HAy4YHOrO0 METOo/Aa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4d (pU3MUEeCKOro oOpa3oBaHHS B CTPYKType OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe Y 00ydJaronuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUHYIO
IPAaMOTHOCTb:

e HAy4HO OOBSACHSTDH SIBICHUS;

e OLEHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETUPOBATH  JIAHHBIE W UCIIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuenus QuU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «Dduszuka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®expepanuu, pearn3yronmx



OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3

nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHE WHTEpeca M CTPEMJICHHS OOYYalOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HMX HMHTCIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUS B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3YUYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O POIM (U3MKU IS PA3BUTHSA JAPYTHX
€CTECTBECHHBIX HAyK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHAIBLHOM JCATCIIBHOCTH, CBSI3aHHOW C (PM3MKOM, TIOJTOTOBKA 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 3aaa4.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHWUM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPHUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBTICHUSIX;

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

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIINX pacuYCTHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOIIONATh PHUPOIHBIC SBICHUS W BBITIOIHATH OTBITHI,
nabopatopHbie pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJI30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel HU3NIECKOro COAEpKaHus,
BKJIOYass MHPOPMAIIUIO O COBPEMEHHBIX JOCTHRKEHUSX (PU3UKHU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaTBHON NeSITSIPHOCTH, CBI3aHHBIMHU
C (GUBHKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha wmsyuenue ¢usmku (6a30BbIl ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).



[Ipennaraemelii B mporpaMMe 1o (u3HKe MepedyeHb JaOOopaTOPHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTEeIb JAeIaeT BbIOOP IPOBEICHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4Yaromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3alaHHUM, MpEeJIaraéMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOI0 SK3aMeHa 10 (PU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

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

Oduznyeckue BenuuuHbl. M3Mmepenue Qusnyueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa €IHHUII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKd H3Yy4alOT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHHE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habmonaemoro sBieHus. Onucanue GuU3NUecKUX SBJIECHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHWuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomost 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 IMOMOIIUM KUJIKOCTHOI'O TEPMOMETpAa U
JaTYrKa TEMIIEPaTyPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIMIEHHOTO TOPU30HTAIBLHO, TEM OOJbIle, YeM OOoJblle BhICOTA
IycKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOEHUH BellecTBA.

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

JIBmxenue yactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMrieparypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue dacTHil
BEILIECTBA: IPUTSKEHUE U OTTAJIKMBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHME Ia30B, KUJIKOCTEW M TBEPIBIX
(kpucTaIIIMYECKUX) Tel. B3auMoCBsA3b MeEXay CBOMCTBaMH BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSIHUSIX MU UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue 6pOoyHOBCKOTO IBUKEHUS.



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

Jlabopamopnuie padomut u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoaeiicTBUe TeJl.
Mexanuyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHIKCHUS.
SBneHne uWHepUUU. 3aKOH HMHEpIUU. B3auMojeiicTBHE Tesl KakK NpUYMHA
U3MEHEHUSI CKOPOCTM JBMOXKEHHsSI Tel. Macca kKak Mepa HMHEPTHOCTH 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 ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTCHUS W CUJIA
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HabGmropeHne MexaHMYECKOTO JBUKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHENHOTO JBUKCHUS.
3. HaOmtonenue siBneHus: HHEPIIUH.
4. HalmoneHne n3MEHEHHUSI CKOPOCTH TIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEII.
6. Cro)xeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHsI Opycka WM IIapuka TIo
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OmbBITHI, EMOHCTPHUPYIONIUE 3aBUCUMOCTh pacTshKeHus (medopmarun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapaKTepa CONMPUKACAOUINXCS TOBEPXHOCTEM.

Paznea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra30B.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUYEHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJI€HHMs ra3za OoT o0bEéma, Temneparypsl. llepegaua naBneHwus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHHS >KUIAKOCTU OT riayOuHbl. ['mapoctatnueckuii
napanokc. Coobuiaronuecs cocyasl. ['Mapapnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 M3MepeHus: aTMOc(HEepHOTo AABJICHHUS.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BbEMA MOTPYKEHHOM YaCTU

T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHE IIaBaHUs TeJl: IIJIABAaHUE WM MOTPYKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuvie pabomost u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOU B
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YKUJIKOCTb YacTH Tela.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWJIbI, JICHCTBYIOIEHW Ha  TeJo,
MOTPY>KEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHIIbI, IEHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh BBITAJKUBAIOIIECH CHIIBI,
JEUCTBYIOIIEH HAa TEIO0 B JKUAKOCTH, OT OOBEMa MOTPYyKEHHOW B
KUJKOCTh YAaCTH TE€JIa ¥ OT IDIOTHOCTH KUIKOCTH.

5. KoHctpynpoBanue apeoMmeTrpa WIM KOHCTPYHPOBAHUE JIOJAKH U
OIpeAEIICHUE €€ TPY30HO0AbEMHOCTH.

Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.

Mexanuueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHM3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IlpaBuiio

paBHOBecusi pbryara. llpumMmeHeHWe TIpaBHJIa paBHOBECHS pblyara K OJIOKY.



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

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHUUMAIbHAs DJHEPIUs.
IIpeBpaienne 0THOTO BH/Ia MEXaHUYECKOW DHEPTUM B IPYrol. 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 MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB U MOJIEKYJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEPIOro, SKMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUU MOJEKYISIPHO--KHHETUUYECKON TEOpHHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBoe pacCIMpeHUE U CKaTHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIIOBOI'O JIBH)KEHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPruu:
TEeIIonepeaayda U COBEpIIEHUE paboTHI. Buasl TEIJIONEPEIAYN:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUEHUE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIlECTBA. 1eIUIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. I[lnaBnenue wu
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BrnaxxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CTOPAHMUSL.

[Mpunuunel padotsl TernoBeiX ABurateneit KIIJ TermmoBoro nBurarens.
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.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Bunsl Tenonepenaymn.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

Harpeanue npu coBepiiieHnH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMuHbIX BEIIECTB.
HaOmronenne KuneHus.

HabOntoienre mocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHH.
Mojenu TeIJIOBBIX JABUTATEIICH.

Jlabopamopnuie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITIPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €Tro
00bEéMa 1 HArpeBaHUS W OXJIAKICHHS.

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

Habmronenne w3MeHeHHS BHYTPEHHEH OSHEpPruud Tella B pe3yJibTaTe
TEIIoTIepeIau U pabOThl BHEIITHUX CHJI.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

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

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OrnpeneneHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

OrnpeneneHue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3zpnen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona snekTpuyeckux 3apsnoB. B3aumonericTBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnoie. Hanpspk€HHOCTH 3nekTpudeckoro mods. [lpuHiun
CYyHEPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKHUI TOK B KUJIKOCTSIX 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 u wMomHOCTE dJeKTpUYecKoro Toka. 3akoH Jlxoymns—Jlenna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MAarHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIbL TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsI0B.
[IpOBOTHUKH U JUBTIEKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMU.
. BzaumoericTBre NOCTOSIHHBIX MATHUTOB.
. 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.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIHH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
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.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJA HAa MPOBOJHUKH H
JADIICKTPUKHU.

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

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

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

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKECHUM TIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOpP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOrO0 TOKA, BBIAEISAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYLIErO YE€Pe3 JIAMIIOYKY, OT
HaIpsSKEHUS 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  B3aUMOJACHCTBHS
KaTyIIKA ¢ TOKOM M MarHura OT CUJbl TOKa M HAIpaBlICHUSA TOKa B
KaTyIlKe.

18. M3yueHue AeiCcTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KIIJ] anexkTpoaBUraTenbHON YCTaHOBKHU.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIIMH:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT WU HaIlPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHe. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCHUTEIBPHOCTh MEXAHMYECKOrO0 JBUXKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nB>KeHrne. HepaBHoMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHoe JBkeHue. CB0oOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMKEHHME TIO OKpyx)HOCTH. [lepuon u yvactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tpetuii 3akoH HeroToHa.
[TpuHUHKI CyTIepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIBKEHUS, CHJla
TPEHUS MOKOS, IPYTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue matepuanbHOW TOukH. AOCoNOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskeCcTH.

Nmnynec Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cui TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHas SHEPTHUS Tea, TOJIHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

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 CKOPOCTH U YCKOPEHHUS NMPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHHUS.

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 Tella U JEHCTBYIOIIEH HA HETO
CHJIBL.

Habntonenne paBeHcTBa CHUII IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiryJsibca npu B3aMMOJEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHre UMIMyJibca Mpu adCOIOTHO YIPYTrOM B3aUMOICHCTBUH.
HaOnronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHHUYECKON IHEPTUM TIPU CBOOOTHOM IaJICHHUH.
CoxpaHeHue MEXaHUYECKOM SHEPTUM MPHU JIBUKEHUM TEJa MOJT 1CHCTBUEM
IIPY>KUHBI.

Jlabopamopnuie pabomost u onvimot.

1.

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

Onpenenenue cpenHeld CKOPOCTH CKOJBXKEHHUS Opycka WM JIBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. Onpenenenue pabOTBl CHUJIBI  YOPYrOCTH NpH  TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpAHEHUS DHEPTHH.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMILIATyxa. MareMaTui4eCcKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEITBHOM JIBUXKEHUH.

3aryxaromme — koneOanus.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexanuyeckue BoJiHbL. (CBOWCTBA MEXaHMYECKMX BOJH. [IpoposibHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacinpOCTPaHEHMS.
MexaHn4YeCcKUE BOIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
yJIbTPA3BYK.

Jemoncmpayuu.

1. HaGmropenune koneGaHuii Ten MOJ NEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Hab6nronenue BeIHY X ICHHBIX KOJIEOaHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJIEIH).

Ha6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

. AKyCTHYECKHUI PE30HAaHC.

]Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHve 4YacTOThl U TEpHOJa KoJeOaHUH MaTEeMaTHYECKOTo
MasTHHUKA.

2. Ompezenenne 4acTOTHI U Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHUoja KOJeOaHUN MOABEIICHHOTO K HUTH

o v AW N

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh TMEpuoaa  KoyieOaHUM
IIPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pa3pnen 10. Di1eKTPOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  DIEKTpoMarHuTHble  BodHBL. ~ CBoiicTBa
3NEKTpOMarHuTHoIX BOJH. [llkama snexrpoMarHuTHBIX BOJH. lcnonb3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomovt u onvimot.

1. MBydeHue CBOWMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBLHOTO

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 TmpeiaomieHUs cBera. llonHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonp30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMoMHEHHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[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. Paznokenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenne O6emoro cBeTa MpU CI0KEHUH CBETA Pa3HBIX I[BETOB.

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. HccnemoBanue 3aBUCMMOCTH YIJjla MPEJIOMIICHUSI CBETOBOTO Jiy4a OT yrja
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 BOCHPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOICHUHM 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. Anbda-, 6eTa- 1 raMma-uznyudeHus. CTpoeHue aTOMHOTO
sapa. HykinonHas wMogens atomHoro szapa. Wzorombl.  PannoakTuBHBIC
npeBparieHus. [lepros momypacmnaaa aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi CBsi3M aToMHBIX sifiep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus sanep. Uctounuku 3neprun CosiHIa U 3BE3.

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

Jemoncmpayuu.

1. CnekTpbl U3Ty4YEHUS U MOTJIONIECHUS.

2. CrHekTpsl pa3InyHbIX I'a30B.

3. Cnekrtp Bojopoa.

4. HabmoneHnue TpexoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUTUX U3ITYUEHUN.

6. Peructpauus uznydeHus: NpUpOJAHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopnuie pabomost u onvimot.

1. HaGnropeHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB M3ITYUYCHUSI.

2. HccrnenoBaHnue TPEKOB: W3MEPEHUE IHEPTHUM YacCTULBI [0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTuBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-00001IAOINIA MOTY.Ib.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYJIh IPEIHA3HAYCH JIJIsI CUCTEMAaTHU3aIIH
U 0000mIeHHS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCEro Kypca (U3MKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 1Mo (u3uke s oO0ydaromuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MpeMeET.

[Ipu M3ydyeHHU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METanpeJIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  00yueHus, (opmupyercs
€CTECTBEHHOHAYUYHasl TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMHU OOBACHITH (PU3HUECKHE
SIBJICHUS, TPUMEHSSA [OJIYyYCHHBIC 3HAHWA, peElarh 3aJ4ayd, B TOM YHCIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusi, B KOTOPHIX WM
IpeJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacro3HaBaTh U HAY4YHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY>KAIOIICH IPUPO/Ie U OBCEIHEBHON KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYUYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamM0OJIe€ BaXKHBIX JOCTHIKEHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOI'O OOLIEro 0O0pa3oBaHUs HANPABIEHO

Ha JIOCTW)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUS

y obOyuaromierocss 0yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YJaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nUIecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX --(DUBUKOB;

2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHIO B 0OCYXJICHUHU OOIIIECTBEHHO 3HAYMMBIX
U DTHYECKUX TMpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JOCTH)KEHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPATbHO--dTUYECKUX MPUHIIMIIOB B JICSITEIHHOCTHU
YUYEHOT0;

3) 3¢TeTMYEeCKOro BOCIIMTAHUSA:

— BOCHPHATHE 3CTETHUYECKUX KaueCTB (PU3MUECKOW HAyKu: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 NMO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKd KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIOO03HATENBHOCTH, WMHTEpECca K HCCIEI0BATENIbCKOM
NEeATEIbHOCTH;

5) <¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS U  3MOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEICHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOT0 BOCTIMTAHMS

— AKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYECKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (UUYECKUX
3HAHUM,

e — UHTEpEC K MPAKTUYECKOMY M3YUEHUIO Tpodecchii, CBA3aHHBIX C PUBUKOM;

e 7)3K0JOrHYe€CKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHsS 3ajad B
o0JlacTl OKpY’Karolied cpelibl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX TTOCIEACTBUM JIJIs1 OKPYIKAIOILIEH Cpebl;

e — OCO3HaHHWE TrJI00aJILHOTO XapakTepa JKOJIOTHYECKUX MpoOiaeM M MyTed HuX
pelieHus;

e §8) aganTanmuM K M3MEHSIOIIMMCS YCJIOBHSM COIHAJBLHOH M NPUPOAHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPH BHINIOJHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HAMPaABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
TPYTHUX;

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3UICCKUX OOBEKTAX U SBIICHUSIX;

e — OCO3HaHHE Ne(DUITUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO PA3BUTHUS B NPHUOOPETEHHWU HOBBIX (PU3HUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BHISBIISATH B3AUMOCBSI3U MMPUPOBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C Y4Y€TOM BIMSHUS HAa OKPYIKAIOUIYIO Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OocBOeHHS mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
o01mero oOpa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIHLHBIC YHUBEPCAIbHBIC yUeOHbIC NICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS, PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHBIE JIEUCTBUSI.

IHo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyeckue JelcTBUA:



BBISIBJISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MpPU3HAKA OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHBIN NMPU3HAK KJacCU(UKAIIMU, OCHOBAHUS s
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHMS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIIOJIEHUSX, OTHOCALIUXCS K (PU3UUYECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO--CIIEICTBEHHBIE CBS3U MPU W3YYEHUU (PU3HUECKUX
SBJICHUW U MPOLIECCOB, J€1aTh BBIBOJbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIIBUTATh TMIOTE3bl O B3aAMMOCBS3AX
($u3MUECKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO penieHus y4eOHOM (u3nyecKon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJIXOJISIIEr0 ¢ Y4ETOM CaMOCTOSTENbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHe JeHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IJIaHY OIBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJTYYEHHYIO B X0JI€ UCCIIEJIOBAaHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIIHpPOBaTH 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTIBITA, UCCIIEA0OBAHMS;

IPOTHO3UPOBATh  BO3MOJKHOE  JajibHEHIee pa3BUTHE  (PUIUUYECKUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6Gora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJIbI, HHCTPYMEHTBI M 3aIpOChl TIPH MTOUCKE U
orObope MH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON y4ueOHOM
dbu3nveckoi 3a1a4m;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TIPEACTABICHNUS,

CaMOCTOSAITETILHO ~ BBIOMPATh ONTUMAJbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpauKoi M MX KOMOWHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XOJle OOCYXJEeHHsS y4eOHOro marepualia, pe3yiabTaToB JIabOpPaTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AaeMOM TEMbI U
BBICKA3bIBaTh WMJEH, HAIICJICHHbIC Ha PEIICHHE 3aJlayd U TMOJJepKaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSIMU JPYIUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBA  KOMAaHAHOM U
UHAUBUAYAJIbHON pabOThl MpU pPEHIeHUHd KOHKPETHOW (U3MUECKOM
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTh poJik, OO0CYyXAaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT O pe3yJibTaTa 1o
CBOEMY HAIpaBJICHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JPYyrUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHUBepPCAJIbHbIE Y4eOHbIE NeHCTBU A

Camoopranusanus:

BBISBJISTH MPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYalHUsSX, TPEOYIOMINX
JUTst petieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJMUYHBIX MOAXOAAX MPHUHATHS  pelIeHUn
(MHIUMBUyallbHOE, TPUHATHE DEIICHHUs B TPYyIIE, MPUHATUE PpEelIeHUuN
rpyNmnou);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEAOBAHMS C YyUYETOM HMMEIOIIUXCS PECypcoOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpOHL, AMOIUOHAIbHBIN HHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTyallMH U IIpeuiaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHHS
¢u3MUecKOro WMCCIENOBAaHWSA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MCHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPyTrOro;



MPU3HABATh CBOE MPABO Ha OIMIMOKY MpHU perieHNH (U3NUECKUX 3aa4 WIH
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.

NPEIMETHBIE PE3YJIBTATbBI

K xoHIy o0yuenusi B 7 Kiaacce npeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3MYECKMEe U XUMHYECKUE  SBJICHUS,
HAOII0/IEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, C€IMHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASA
cuna, gaedopmanus  (ympyras, IUTACTUYECKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEMIoBOE JBUKEHUE YACTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJN C 3AKPEIUNIEHHOW OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocepHoe JaBJeHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW PHEPruu) MO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB W HA
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MUECKUX SBICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPOJIE:
IPUMEPHI JIBMXKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOU
OpUPOJE, NACHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SBIICHUI;
ONMKCHIBATh M3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBJICHHS, UCTIONb3YS
dusnueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, cuila TPEeHWs, HaaBieHue (TBEPJIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCcKas pabdoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi W TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPakTOBaTh  (PU3MYECKUM  CMBICI  HUCIOJB3YEMBIX  BEJIMYHMH, HX
0003HaueHUsI W CAWHUIBI (U3UYECKUX BEIUYMH, HAXOIWUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTPOUTH rpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIUYUH;



XapakTepu3oBaTh CBONCTBA TeJl, (PU3UYECKHUE SBJICHUS M MPOIECCHI,
WCIIOJB3Ys MpaBUiia CJIOKEHMsI Cuil (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMena, MpaBUIO paBHOBecHUsl pbluara (0Jo0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOMH
SHEPruM, MpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

O0OBSICHATH (DU3UYECKUE SBJIICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyallMd MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsicCHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpo Ha 1—2 M3yYEHHBIX CBOWCTBA (PUBMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacuéTHble 3amadyd B 1—2 JeHCTBUS, HCMOJB3Ysl 3aKOHBI U
dbopmyIibl, CBs3bIBaIONIME (DU3WUYECKUE BEIUYMHBI: Ha OCHOBE aHAJIM3a
yCJIOBHS 3aJlaud 3alHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U TIPOBOJHUTH PACUY€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBIE, HEOOXOIUMBIC JIJIsSI PELICHUsI 3aJlay, OIICHUBATh PEATUCTUIHOCTH
MOJIy4eHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU TOMOIIHU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
Opennoyoxenue  (TUMOTe3y),  pazauyaTb U HUHTEPIPETHPOBATH
MOJTyYeHHBIH pe3yJbTaT, HAXOJWUTh OLIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIONEHUIO (PU3WYECKUX SABICHUN WU
bu3uIecKux CBOWCTB TeN: bopMyIHpOBATH IpOBEpsIEMbIe
MIPENOIOXKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY10BaHNUS,
3aMKChIBATh X0/ ONBITA U (DOPMYIUPOBATH BHIBOIBI,

BBITIOJHATE TPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
0o0BéMa, CHJIBI M TEMIEpPaTyphl C MCIOIb30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHHWS NTPHOOPOB € YUIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYroil ¢ HCHOJb30BaHUEM TMPSAMBIX H3MEPEHHH (3aBUCUMOCTH IyTHU
PAaBHOMEpPHO JBWXKYILIETOCs Tela OT BPEMEHHU JBUKECHHS TeJa, CHUIIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CHIIbI
YOPYTOCTH OT YJUIMHEHUS TMPYKUHBI, BBITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOrpy>KEHHON YacTH Tesa U OT IUIOTHOCTH KUIAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUMN
IJIaBaHMs TEJ, YCIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaThb B



IUIAHUPOBAHUM  Y4YEOHOro HCCIENOBaHUs, CoOOUpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIEIys MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMONYYCHHON 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BUJIEC
NPEIJIOKEHHBIX TAaOMUIl U TpaduKOB, JAENaTh BBIBOABI MO pe3ylibTaTaM
MCCIICJIOBAHNS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3MUECKUX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Tella, CHJIa TPEHUS CKOJIBKEHHUS,
JaBICHWE  BO3[AyXa, BHITAIKUBAIOMIAasg CWJIa, JEHCTByIomas  Ha
NOTPYXEHHOE B JKUIKOCTh TENO, KOA(P(UIMEHT IMOJIE3HOTO JEHCTBUS
OPOCTBIX MEXaHW3MOB), CJEIys TPEUIOKCHHON WHCTPYKIMH: TPU
BBITMOJITHEHUN HM3MEPEHH coOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYUCIIATH 3HAUCHUE NICKOMOMN BEIIMUNHBI;

COOTIOIaTh MpaBUIIa TEXHUKHU OE30MaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
000opy1oBaHUEM;

yKa3bIBaTh MPUHIIMITBI JCUCTBUS NMPHOOPOB M TEXHHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pBIYar, NOJBMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HU3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX oOmucaHus (B TOM HHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOAOMNPOBOAA, THAPABINYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIIHEBOM HACOC, APEOMETP), UCIIONB3YS 3HAHUS
O CBOMCTBaX (pU3MYECKUX SBJICHUNU M HEOOXOJIUMBbIE (pU3NUYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOIUTHL  TpUMEpbl  (HaxoauTh  WHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HM 11 obecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBISATh OTOOp HCTOYHUKOB HH(popmanmu B HMHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM © TYyTEM CPAaBHEHHsI PA3IWYHBIX HCTOYHUKOB BBIICIATH
UHpOpMAINIO, KOTOpas SBISAETCS NPOTUBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BBIMOJHEHUH YUEOHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
auTepatypy  (pU3MuUecKkoro - coaepiKaHus, CIPAaBOYHBIE  MaTepHAaIbI,
pecypcsl ceti MIHTepHET, BIageTh NpUéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpManuu (HU3NUECKOTO COAEPIKAaHUSA, B TOM



qyciae MyOJUYHO JAeslaTh KpaTKHe COOOLIEHMsSI O pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUN, MPU B3TOM T[PaAMOTHO HCIOJIb30BATh
U3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBAHMM pacIlpeaensiaTh
00s3aHHOCTH B TpyHNe€ B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbI,  BBICTPAaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o0yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JTBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3JlyXa, TeMIepaTypa, BHYTPECHHSS DHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CXKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3aius (OTBEpAeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0NpPOBOIHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AIUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPO/IE:
NOBEPXHOCTHOE HATXKEHHE U KalWUIApHbIE SBICHUA B MPHUPOJE,
KpUCTajUIbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, WHES, CHETa, JIEKTPUIECKUE
SABJICHUS B atMmoc(epe, dIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MATrHUTHOE
nosie 3emutd, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MIPU ATOM MEPEBOJUTh MPAKTUUECKYIO 3a7auy B
y4eOHyI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (U3HUECKHUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIE CBOMCTBA Tel M (DU3UUYECKHUE SIBJICHUS, UCTIONB3YS
du3nyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJieJIbHasl TEIJIOEMKOCTh BEIECTBa, yJAelbHasg TEIUIoTa



IUIaBJICHMS], yJAeNbHAas TEIUIOTa NapooOpa3OBaHMsl, yJedbHas TEIJIoTa
CropaHusi TOIUIMBa, KOA()(PUIMEHT TMOJE3HOro JEHCTBUS TEIIOBOM
MAaIllUHbI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUECKUU 3aps,
cuja TOKa, SJEKTPUUECKOE HAMNpsHKEHUE, COMPOTUBIICHHE IPOBOJHUKA,
yAEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdorTa W  MOIIHOCTb
AJIEKTPUYECKOT0  TOKa), TMPU  ONUCAHWUU TMPABWIBHO  TPAKTOBAaTh
(bU3UYECKU CMBICT HMCTOJb3YEMbIX BEJIUYUH, O003HAUCHUS U EIUHUIIBI
bU3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO
(GU3UMYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KHHETUUECKON TEeOpuu
CTPOCHHMS BEIIECTBA, MPUHIIUN CYNEPIO3UIMU MoJel (Ha KauyeCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma IS yyacTKa LIenH, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHUsS DHEPruud, TMPU ITOM JIaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTHUYECKOe
BBIpa)XCHUE;

OOBSICHATh (PU3MUECKHE TMPOIECChl W CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTYallUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTh O0BsICHEHUE U3 1—2 JTOrM4ecKux
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($U3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3amauyd B 2-3 JEHCTBUSA, HCHOJIb3YysS 3aKOHBI U
dbopMybl, CBsI3bIBAIOIINE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlaydl 3alUChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJOCTATOK
JAHHBIX JUIsl  pEIIeHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYIIBI,
HeoOXonuMble st €€ pelIeHHs, MPOBOJAWTH pacu€Thl U CPaBHUBATH
MOJTy4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
¢u3HUeCKNX METO/IOB, HWCIIONB3Yysl ONHUCAHHE WCCICIOBAaHUS, BBIICIATH
IpPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOpPsIKA
POBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUN WU
¢du3rUecKnx CBOMCTB Tel (KamWUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3J/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHus NPU H3IYYEHUH OT IBEeTa H3Jydarolen (moriomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHUs] BOJbI OT TEMMEPATYPhl KUIKOCTH U
IJIomaaun €€ TMOBEPXHOCTH, OJJIEKTpU3alus TeJl U B3aUMOJCHCTBUE
ANEKTPUUYECKUX  3aps/I0B, B3aUMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,



BU3yQJIM3allMsl MAarHUTHBIX TIOJIEH TOCTOSHHBIX MAarHuTOB, JCHCTBUSA
MarHUTHOTO TOJSI Ha MPOBOJAHHMK C TOKOM, CBOWCTBA JJIEKTPOMArHHTA,
CBOICTBA 3JEKTPOJBHUraTeNdsl IOCTOSIHHOTO TOKa): (opMylIupoBaTh
MpOBEpsieMbIe MPEAINOIIOKEHNUS, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyIOBaHUS, OMUCHIBATH X0/ OIBITa U (POPMYJIMPOBATH BHIBOJIBI;
BBIMIOJIHATG ~ TPSIMBIE  W3MEPEHHS ~ TEMIIEpaTypbl, OTHOCHUTEIHHOMN
BIOKHOCTH BO3JyXa, CHJIBl TOKA, HANPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEIWYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHHH ¢ yUETOM 3a/IaHHON a0COMIOTHON MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MYECKOH BEITMUUHBI OT
ApYyroii C  WCHOJB30BAHHEM MPSAMBIX HM3MEpEeHUH  (3aBUCUMOCTH
COMIPOTUBJICHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAA MOMEPEIHOTO
CEUCHUS U YACIBHOTO COIPOTUBIICHHSI BEIIECTBA MPOBOIHUKA, CHJIBI TOKA,
WAYIIETO Yepe3 TPOBOJHUK, OT HANpsKEHUS Ha  TPOBOJHHUKE,
UCCIIEJIOBAHWE TIOCJICIOBATEILHOTO W TapajuIeIbHOTO  COCJIMHEHUN
NPOBOJIHUKOB): TUIAHUPOBATh HCCIEIOBaHHE, COOUpPATh YCTAaHOBKY U
BBITIOJIHATh M3MEPCHUsI, CIEIysl MPEAJIOKEHHOMY IUIaHy, (QUKCHUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTA B BHJE TaONHWIl W TPadUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICAOBAHNUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMMYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IMPOBOJIHHMKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTATBHYIO0 YCTAHOBKY, CIENysl MPEIOKEHHON MHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHHUE BEINYUHBI,

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

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOW HAa WX OMUCaHUs (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIIepMeTp,
BOJIETMETP, CUETUMK HIIEKTPUUYECKOW BSHEPIUH, 3JIEKTPOOCBETUTEIHHbBIC
npuOOpBl, HarpeBaTeNIbHbBIE JIEKTPOIIPUOOPH! (IPUMEPDI), IJIEKTPUUECKUE
HPEIOXPAHUTENH, FIEKTPOMATrHUT, HJIEKTPOIBUTaTeNb TOCTOSTHHOTO TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUA M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPHUTEIbHBIE
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETpP, TUTPOMETpP, ABHUTaTEeNb BHYTPEHHETO
CTOpaHusl, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI 3JICKTPUUECKUX



[eNeil C MOCIe0BaTEbHBIM U MapaJUIETbHBIM COSIUHEHHEM 3JIEMEHTOB,
paszimyasi yCIOBHBIE 0003HAUYCHHUS HIIEMEHTOB JIEKTPHUECKUX IIETICH;
OpPUBOAUTH  MpUMEphl  (HAXOAWTH HWHQPOPMALMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KU3HU 1151 oOecriedeHnss 0e30macHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COONIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIIECTBIIATh TOHMCK HHPOpMAMK  (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHHKOB  BBLICNATH HMH(OpMAIHIO, KOTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33/laHUi HAyYHO--TIOMYJISPHYIO
auTeparypy  (pu3mMUeckoro - coaepiKaHMs, CIIPABOYHBIE  MaTepHAabI,
pecypchl cetn VIHTepHET, BIafeTh NpUéMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHUCHMEHHBIE W KpaTKHWE YCTHBIE COOOIIEHUS,
0000mass wHpOpMaNMIO M3 HECKOJBKUX HCTOYHUKOB (DU3NUECKOTO
CONEpKaHUsi, B TOM 4YHCIE MYyOJWYHO TIPEJCTABIATH PE3yJIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBI TOHATUMHBIA ammapaT Kypca (U3HKH,
COIPOBOK/IaTh BBHICTYIICHHUE MPE3CHTALIUEH;

IpU BBIMOJTHEHUU Y4YEOHBIX IPOEKTOB W HCCIEAOBAHMMA (PU3MUYECKUX
IPOIIECCOB paclpeeNsTh OO0S3aHHOCTH B TPyNIEe B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJla4yaMU, CJIECJIUTh 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIN BKIaJa B
JeSITENBHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIry oOyuenusi B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIDKECHHS, Jedopmarius
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
LEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECUE, MEXaHUUECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKAHMSI M TIOTJIOMICHMS, alb(a-, 6eTa- U raMMa-u3IydeHuUs,
M30TOIIbI, SI/IEpHAsl SHEPTeTUKA;



pa3nuuaTh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBI)KCHUE, DPABHOYCKOPEHHOE MPSIMOJIWHEHHOE IBMKEHHE, CBOOOIHOE
najicHue TeJ, paBHOMEPHOE IBMKCHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE
TEJI, pEaKTUBHOE JBIDKEHUE, KOJIeOaTelbHOEe IBIKCHHE (3aTyXamolue U
BBIHYKJCHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pachpoCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lIo’KeHHE OEIOro CBETa B
CHeKTp ¥ CJOXCHHE CIEKTpaJbHBIX [IBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAs! PaJUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHYATOrO CIEKTpa
M3JTYUYCHHS) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3MUecKoe SBICHHE;

pacmo3HaBaTh TMPOSIBICHHE HM3YYCHHBIX  (DHU3MUECKUX  SBICHUA B
OKpy’)XaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B TPUPOE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TulaHeT COJTHEUHOW CHCTEMBbI, peaKTHBHOE
JIBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEWCMUYECKUE BOJHBI, I[yHAMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJIOTHYECKOE JCHCTBHE BUIAMMOTO,
yIbTPaQHUOICTOBOTO W PEHTTEHOBCKOTO H3IIyYeHUH, EeCTECTBEHHBIN
paMoOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIyUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pATUOAKTHBHBIX W3IYyYEHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIIETSTh CYIICCTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3MUECKHX
SIBJICHUH;

OIKCHIBATh M3yYEHHBIC CBOMCTBA TN U (QU3NYCCKUE SBICHUS, UCIIONB3YS
¢u3ndecKknue BeIMYMHBI (CpeAHss W MTHOBEHHAs CKOpPOCTh Tella IpH
HEpaBHOMEPHOM JBH)KCHHH, YCKOPCHHE, IMEpPEeMEICHUE, ITyTh, YTIOBas
CKOpOCTh, CHJIa TPEHHWsS, CWIA YIPYTOCTH, CHJIA TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TAJCHHS, BEC Tella, HWMIYJIbC Telld, HWMITYJIbC CHJIBI,
MeXxaHu4eckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHSATOrO HaJ| TOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs SHEPTUsl CHKATOU
NPYXXUHBI, KWHETWYECKas OJHEPrus, TOJHAS MEXaHW4YeCKas JHEPTufi,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJOMIICHHUS Cpelibl), IPH ONMHCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHUA CMBICT HCIONB3yeMbIX BEIHYHH,
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIHUTHb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO0 BEIIMYUHY C JPYTUMH BEIMYUHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONB3Ysl 3aKOH COXPAaHEHUS SHEPIHH, 3aKOH BCEMHPHOTO TATOTCHHUS,



NOPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAXEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX PEAKIHSIX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa U 3aMUCHIBATh €T0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyalMidi MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH
NPUYNHHO--CIICACTBCHHBIE  CBSI3U, CTPOWTH OOBsACHEHHWE u3 2-3
JIOTHYECKUX IIaroB C OMOpod Ha 2—3 M3y4YeHHBIX CBOMCTBa (hPU3MUECKHX
SBIICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3ajayd  (omuparouMecs Ha cuctemy u3  2-3
ypaBHEHUI), UCIIONIBb3Ysl 3aKOHBI M (JOPMYJIBI, CBS3BIBAIOIINE (hU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCIOBHS 3a/auydl 3alHChIBaTh KpPaTKOe
yCIIOBHE, BBISBISITH HEJOCTAIONINE WM M30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IJIsl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYEHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEUIUTh MPU TOMOIIH
(U3NYIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBLICISATH
poBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPaBUJIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUM U OBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3y4yeHHE BTOpOro 3akoHa HpioTOHa, 3akoHa
COXpaHEHUs] PHEPTuH, 3aBHUCHUMOCTh IepuUoAa KOJIeOAHUW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a M *KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJIEOaHUH, MPSMOJIMHEHHOE PAaCIIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
AWH3e, HAOMIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB HW3IyYCHHS ):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
o0OpyZOBaHMS, OMHUCHIBATH  XOJl OMBITAa W  €ro  Pe3yJbTaThl,
dbopMyIHpOBaTH BHIBOIBL

IPOBOJIUTH NMPU HEOOXOIWMOCTH CEPUI0 MPSIMBIX M3MEPEHHH, ompeaenss
cCpeqHee 3HAaYeHHE H3MepsAeMOoil BenuuuHbl ((HOKyCHOE paccTOsHUE
coOuparomeii  JTUH3BI), OOOCHOBBIBATH BBIOOpP cmoco0a HW3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTh HCCJIENOBAaHUE 3aBHUCHUMOCTEH (U3NYECKUX BEJIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH OT BpPEMEHH



MpU PaBHOYCKOPEHHOM JBIDKEHWH O€3 HadalbHOW CKOPOCTH, IEpPHUOIa
KOJICOaHMI MaTeMaTHYECKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTPaXEHHUsS CBETa OT yrjia MaJcHUs W yria MPEeIOMJICHHS OT yria
MajieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBUCHUMOCTH
bu3MYeCKUX BEIWYUH B BHUJAEC TaONMUIl M rpadHUKOB, JEJaTh BBIBOJBI IO
pe3yibTaTaM UCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YyCKOPEHHE Tella TIpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMAaJeHUs, XECTKOCTh MPYXHUHBI, KOIPOUIIMCHT
TPEHHSI CKOJIBKCHHS, MEXaHW4Yeckas pabdoTa W MOIIHOCTh, YacTOTa H
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAOIICH JIMH3BL, PaJAWOAKTHBHBIA  (POH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICAYS MPEIIONKCHHON WHCTPYKIIUH, BBIYHCIIATH
3HAUCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYYCHHBIC PE3YJIbTATHI C YYETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MMacCHOCTH MPHU padboTe ¢ 1ab0opaTOpHBIM
000py10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM U3YYEHHBIX (U3MUYECKUX MOJIENICH:
MaTepHualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJelb aToMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX OMUCAHUS (B TOM YHCIIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOIIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuiabCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (U3MYECKUX SABICHUNU ©  HEOOXOauMbIe  (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKH MU3YYECHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOIIECCOB
IpU perieHuN Y4eOHO--TIPAaKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MOCTPOCHMS N300paXKEHUH B TIIOCKOM 3€pKajie M COOUpArONIeH JIMH3E;
NPUBOIUTh  TpUMEPHl  (HaxoauTh  WHGOOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIOICHHUS
HOPM SKOJIOTHUYECKOTO TTOBEACHUS B OKPYIKAIOIICH CpeJIe;



OCYIIECTBIISITh TOUCK HHpOpManuu (GU3HYECKOTO COJCpKAHHS B
HNuTepHeTe, caMOCTOSITEIBHO (hOPMYTUPYS MTOMCKOBBIN 3alpoc, HaXOIUTh
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJYYCHHOW MH(POpPMAIIUU HA OCHOBE
MMEIOIINXCS 3HAHUHA U TOTIOTHUTETbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh NP BBITOJTHCHUM YYCOHBIX 3a/IaHW HAyYHO--TIOMYJISIPHYIO
TMTEepaTypy  (PU3NYECKOTO  COACP)KaHUs, CIPABOYHBIC MaTepPHAIIbI,
pecypchl cetn MHTEpHET, BIageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusi UHPOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co3gaBaTh COOCTBCHHBIC MHCHMEHHBIC M YCTHBIC COOOIIEHWS HA OCHOBE
uHPOpPMAIMK W3 HECKOJIBKUX HCTOYHHKOB (PH3UYCCKOTO COACpIKAHUA,
yOJUYHO MPEJCTABIATh PE3yIbTaThl MPOCKTHOMN WIIH UCCIICI0BATEIBCKON
NEATENBHOCTH, TPU OTOM TPAMOTHO  HCIOJIb30BaTh  W3YYCHHBIN
NOHSITHIHBIA aImapaT W3y4aeMoro paszzena (U3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAMCH C YYETOM OCOOCHHOCTEH ayJIUTOPHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pasnen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEr0 MHUpa

11 ®dusuKa - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
. g PO https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 (6)) 2 1
PHTIRERHE P https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1. E 2 1
3 CTeCTBeHHOHay"IHI)II/I METOA IMO3HAHUSA https:”m'edsoo'ru/7f416194
Hroro no pazaeny 6

Pa3znea 2. IleppoHayanbHble CBeJIeHUS 0 CTPOEHUH BelllecTBa

2.1 CrtpoeHue BellecTBa 1 bubmorexa LHOK
' P - https://m.edso00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso00.ru/7f416194
bubnuoreka [JOK
2.3 A 2
TPETATHRIC COCTOARMA BEMeCTBa https://m.edso0o.ru/7f416194
Uroro no pazneny 5
Pazpen 3. JIBuikeHne U B3anMOAeiCTBHE TeJl
3.1 MexaHn4ecKoe IBIKCHUE 3 bubmorexa LIOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

bubmnoreka [IOK

33 Cuna. Buet cur 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pasnen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 Alapaierue JKiKoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe asienne 6 https://m.edsoo.ru/7f416194
44 JlericTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabora u monsocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHH3MEI ° . https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpnen 1. TensioBble siBJIeHUSs
. bubnuoteka [JOK
11 7
CTpoeHne i cBoficTsa BelccTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. JinekTpuvyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TElla 5 1 bubnuoreka [JOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 [TocTOsTHHBIN SNEKTPUUECKUN TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marnuribe seHus 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
TICKTPOMATHHTHAT HEAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 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

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uucgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. MexaHuveckue siBJIeHUS
11 MexaHn4deckoe IBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [{OK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 2 1
JanMoziencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHbL COXpaHCeHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexanndeckune K0Je0aHUA U BOJHBI
bu6moreka [IOK
2.1 Mexanuveckue koieda 7 3
RATIHCCRIE Roneharmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHMHACCIHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3znen 3. DieKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMArHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Paznen 4. CBeroBble sIBJI€HUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [IOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4, P
3 a3Jo)keHue Oeoro cBera B CIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJICHUS
bu6mmoreka [{OK
A 4 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
5.2 1
CTpoCHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A
5.3 JIEPHBIC PEaKIIUN 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. IloBropuTe1bHO0-00001IAKOINMI MOY.Ib
6.1 [ToBTOpeHME M 0000IIEHNE COAEPKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

®u3nka — Hayka o npupoje. SABneHus
IIPUPOJIBI

dusznueckue ABIECHUI

dusnyeckre BEIUIHUHEI B UX HN3MEPCHUC

Ypoxk-uccnenopanue "M3mepenue
TEMIIepaTypbl IIPU IIOMOIIH KHJIKOCTHOTO
TEPMOMETPA U JaTYMKA TeMIIepaTypb!"”

Mertoapl HayqHOTO No3HaHus. OnucaHue
(bM3UYECKUX SBJICHUHN C TTIOMOIIBIO
MoJeen

Ypoxk-uccinenosanue "[IpoBepka runoTesbl:

JAIBHOCTP MOJIETA IIapUKa, MyIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIBIIIE, YeM OOJIbIIIE
BBICOTA Mycka"

Crpoenue BemiecTBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

[[BI/I)KSHI/IC HaCTull B€IICCTBa

Ypok-uccinenoBanue «OnbITHI 110
HaOIIOICHUIO TETNIOBOTO PACIIHNPEHUS
ra3oB»

10

ArperaTHLIe COCTOsAHHA BCIICCTBA




Oco0eHHOCTH arperaTHbIX COCTOSHUN
Bozbl. O600IIeHNE 110 pa3aeTy

1 «ITepBoHaYaTBHBIC CBEJICHHS O CTPOCHHH
BEIIECTBA»

12 Mexannueckoe qBukeHue. PaBHoMmepHoe u
HEPaBHOMEPHOE JBMKCHHE

13 Ckopoctb. EquHHIEI cCKOpOCTH

14 Pacuer nmyTu 1 BpeMeHM ABUKEHUS

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN

16 [TnotHOCTH BemecTBa. PacueT Macchl u
o0bema Tefa 1Mo ero IIOTHOCTH

17 JlabopatopHas paborta «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEJa»

18 Pemenue 3agay nmo reme "IInoTHOCTE
BelecTna"
Cuia Kak XapakTepuCTHKa

19 B3auMoeiicTBus Tea. Cuia ynpyrocTu.
3akoH ['yka
JlaGopaTopHas paborta «3yuenue

20 3aBUCHUMOCTH pacTsbkeHus (aedopmanun)
MIPY>KUHBI OT MPUIOKEHHON CHITBD)

21 [[IBnenue Tsarorenus. Cuia TKecTu
CBs13b MEX]ly CHIJION TSAXKECTU U MacCou

22 tena. Bec Tena. Pemenue 3amau no teme
"Cuna tspxect"

23 Cuna TsDKeCcTH Ha IPYTHX IUIaHeTax.
Ou3nyecKue XapakTepUCTUKHU TUIaHET

24 N3mepenue cuit. JIlnHamomeTp




25

Bec Tena. HeBecoMocTh

26

CrnoskeHue AByX CHJI, HAIIPaBJIEHHBIX 110
OJIHOM IIpsIMOM. PaBHOEMCTBYIOIIAS CUIT

27

Pemenue 3agau no reme
"PaBuopeiicTByromias cui"

28

Cuna tpenus u e€ Buapl. TpeHue B
MIPUPOJIE U TEXHUKE

29

JlabopaTtopHas paborta «3yuenue
3aBUCHMOCTHU CUJIbI TPCHUA CKOJIBXCHHA OT
CHUJIBI JAaBJICHUA U XapaKTepa
COITPHUKACAIOIINXCS TIOBEPXHOCTEI»

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOACHCTBYIOIIEH CHIIBI

31

Pemenne 3amag mo remam: «Bec Temay,
«I"padmueckoe N300paKeHUE CHIT»,
«Cuibl», «PaBHOIECUCTBYIOIIAS CUIT»

32

KontponbHas padoTa mo TemMam:
«MexaHndecKkoe ABMKEeHHe», «Macca,
IJIOTHOCTBY, «Bec Temay, «I padudeckoe
n3o0paxkeHue cn, «CUIbDy

33

Jasnenue. CiocoObl yMEHBIIICHUS U
yBEJIMYEHUS JaBICHUS

34

JlaBnenue ra3a. 3aBUCUMOCTb JaBJICHUS
ra3a ot o0bEma, TeMIeparypbl

35

Hepezlaqa JaBJICHUA TBépI[bIMI/I TCJIaMH,
KHUAKOCTSAMHU U IrazaMu. 3akon ITackams

36

I[aBJ'IeHI/Ie B )KUJKOCTH U I'a3€, BBI3BAHHOC
JIEICTBUEM CHIIBI TSHKECTH




Pemenue 3anau no reme «/lapiaeHue B

37 XKUAKOCTHU U rase. 3akoH [lackans»

38 Coobmaromuecs: cocypl

39 I'unpaBnmueckuii mpece

40 Manomertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc

41 ATMocdepa 3eMiu U IPUUYHHBI €€
CYILECTBOBaHUS

42 Bec Bo3ayxa. ATMochepHOe aBiieHne

43 N3mepenue atmochepHOro JaBieHHUS.
Omneit Toppuuennu

44 3aBUCUMOCTb aTMOC(EPHOTO 1aBICHUS OT
BBICOTHI HaJl ypPOBHEM MOPS

45 Bbapomerp-anepoua. AtmocdepHoe
JTaBJICHHUE Ha PA3JIMYHBIX BHICOTAX

46 Pemenne 3agad mo reme " AtmocdepHoe
nasjeHue"
JleficTBHE )KUIKOCTHU U Ta3a Ha

47 MOTPYKEHHOE B HUX TEJI0. ApXUMeI0Ba
cuia
JlabopartopHas pabora «Onpenenenue

48 BBITAJIKUBAIOLIEH CUIIbI, ACHCTBYIOLIEH Ha
TEJO, TOTPYKEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme

49 «HMccnenoBanue 3aBUCUMOCTH BEca Teja B
BOJIe OT 00bEMa NOrPY’KEHHOH B KHUJKOCTb
YacTH TeJa»

50 [InaBanue ten




JlaboparopHas padora "KoHcTpynpoBaHue

ol apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1
onpeieneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau mo remam: «IlinaBanue

52 cynoB. BozayxomnaBanue», «JlaBienue
TBEPJIBIX TEJI, )KUJIKOCTEH U Ta30B»

53 Kontponbnas padota o teme «JlaBieHue
TBEPJIBIX TEJ, )KUJKOCTEH U Ta30B»

54 Mexanudeckas padbora

55 MomaocTs. EAUHUIBI MOIIIHOCTH

56 Ypoxk-uccnenopanue "Pacyér MOIIHOCTH, 1
pa3BHBAEMOM MPH MOIBEME MO JIECTHUIIE"

57 [Ipocteie Mexann3mel. Peruar. PaBHOBecue
CHJI Ha pblUare
Pobruaru B TexHuke, ObITY U IPUPO/IE.

58 JlabopatopHas pabora «lccnenoBanue 0.5
YCIIOBUN PaBHOBECHUS pblYara

59 Pemenue 3aga4 no teme «YcioBus
paBHOBECHS pblUara
KoaddurmenT mosesnoro aeicTBus

60 MexaHnu3ma. JlaboparopHas pabora 0.5
«3mepenue KII/] HaKIOHHOM MIIOCKOCTH»

61 Pemenne 3amau mo reme "Pabora,
moiHocTs, KIT"

62 Mexanuueckas sHeprus. Kunernueckas u
MOTEHIMAIbHAs SHEPT Ul

63 3aKOH COXpaHEHUs] MEXaHUYECKON YHEPTUU

64 YPOK-9KCIIEPUMEHT 110 TEME 1




"DKCepUMEHTAIbHOE OIIpeCICHUE
M3MEHEHHUS KHHETHUECKOU U
MOTEHIIMAJILHON SHEPTUH TIPU CKaThIBAHUHU
TelIa 110 HaKJIOHHOM IJI0CKOCTH"

KonrtponsHas padora o Teme «Pabora u

65 1
MOIIIHOCTb. DHEPIHUs»
66 PesepsHblit ypok. Pabota ¢ Texkctamu 1o 1
teme "MexaHnueckoe JBUKEHHE"
PesepsHblit ypok. Pabota ¢ Texkctamu 1o
67 teme "JlaBneHue TBEPIBIX TeJ, )KUJIKOCTEN 1
u razos"
68 PesepBHblit ypok. Pabota ¢ Tekctamu o 1
teme "Pabora. MoutHocts. Dueprus”
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 12




8 KUIIACC

KoaudecTBo 4acoB

Ne n/m Tema ypoka B KontpoJabHbie IIpakTuyeckue
cero padoThI padoThI
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC 1
TIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BellecTBa
OO0bscHeHnE CBOMCTB TBEPIOTO, )KUIKOTO
4 1 Ta3000pa3HOro COCTOSTHUM BellecTBa Ha 1
OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOpUH
5 Kpucrannmaeckue u amopdabie Tena 1
5 CMaumnBaHue M KamWUISIPHOCTbD. 1
[ToBepXHOCTHOE HATSHKEHUE
7 TennoBoe pacIIMpeHHe U CKATUE 1
8 Temneparypa. CBa3b TeMIEpaTypbl CO 1
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS YaCTHI]
9 Buytpennss sueprus. CriocoObl 1
W3MEHEHHs BHYTPEHHEH SHEPTUH
10 Bubl Tenonepenaun 1
VYpoxk-koHpepenuus "[Ipakrnyeckoe
1 WCII0JIb30BAHNE TEIJIOBBIX CBOMCTB 1 1

BEIIECTB U MaTEPUAIIOB B IIEIISX
sHeprocOepexeHus"




12

KonudecTBo TEIIOTHI. Y IebHAs
TCIINIOEMKOCTD

13

YpaBHEeHUE TEIUIOBOrO Oajianca.
TernnmooOMeH 1 TeTI0BOE paBHOBECHE

14

JlaboparopHas padota "HMccnenoanne
SIBJICHHSI TETUIOOOMEHA TIPU CMEUIMBAHUT
XOJIOHOM U ropsiuei Boab!"

15

Pacuer koandecTBa TEILIOTHI,
HE00XO0IUMOro /ISl HarpeBaHus Teja U
BBIJICIISIEMOTO UM TIPH OXJIQKICHUH

16

JlabopatopHas pabota "OnpeneneHue
paTopHasd p P
YIEIbHON TETIOEMKOCTH BEIIecTBA"

17

DHeprus TOIINBA. Y IelbHas TEII0Ta
CropaHus

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKHUX TeJl. Y AeNbHasl TeTIoTa
IUIABJIEHUS

19

JlabGopaTopHas pabota "OnpeneneHue
yAEIbHOM TEIJIOTHI MIaBIeHUA Jibaa"

20

[TapooOpa3zoBaHue 1 KOHJIEHCAIHS.
Ucnapenue

21

Kunenwue. Y nenbHas Teniaora
napooOpa3zoBaHMsl U KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIICHUSI OT
aTMOC(EpHOTO JaBJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "OnpeneneHre OTHOCUTEIbHON
BJI&KHOCTH BO31yXa"




Pemenue 3agau Ha onpeneneHue

23 BJI&YKHOCTH BO3/yXa
[TpuHIMIB pabOTHI TEIIJIOBBIX IBUTATEIICH.

24 [TapoBas TypOuna. JIpuraTemns
BHYTPEHHET'O CrOpaHuUs

o5 KII[ TermoBoro npurarens. TenmnoBbie
JIBUTATENIH U 3aLATA OKPYKAKOLIEH Cpe/Ibl

26 3aKOH COXpaHEHMsI U MPeBpalleHUsS
SHEPTUH B TETUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

27 teme "TeruoBsie siBiieHUs. I3MeHeHne
arperaTHeIX COCTOSIHHI BemecTa'
KonTponbHas pabora no teme "TernioBbie

28 sBJICHHS. VI3MEHEeHHne arperaTHbIx
COCTOSIHUM BeriecTna"

29 DnekTpusanus e [[Ba pona
ANEKTPUYECKUX 3apsI0B

30 Ypoxk-uccinenopanue "DaeKTpu3aus Tel
WHAYKIMEHA U IPU CONMPUKOCHOBEHUU "

31 B3anMopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona
DnekTpuueckoe mnoie. HampsykeHHOCTh

32 anekTpudeckoro noiis. [IpuHiumm
CYTNEPIO3UIINH IEKTPUUECKUX MOJIeH

33 Hocutenu snekrpuyeckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBOAHMKY U ANDIIEKTPUKH. 3aKOH

COXPAHCHUSA SJICKTPHUICCKOIr'0 3apdaa




Pewrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

35
ANMEKTPUIECKUX 3aPsIOB
DNEKTPUUECKUN TOK, YCIIOBHUS €ro
36 CyIeCTBOBaHUS. VICTOUHHKHN
AIEKTPUIECKOTO TOKA
37 JlefcTBUS 3IIEKTPUUECKOT0 TOKA
VYpok-uccnenoBanue "Jleiicteue
38 AIIEKTPUYECKOTO TIOJISI Ha TPOBOTHUKH U 1
TUDIEKTPUKH"
39 DIIEKTPUYECKHI TOK B MeTasuiax,
KUJKOCTSAX M razax
40 DneKkTpruyecKas 1enb U €€ COCTaBHbBIC
JacTH
41 Cuna Toxka. JlabopaTtopHas padora 05
"M3mepeHue u peryJmpoBaHue CUiibl Toka" '
DIIeKTpUYECKOe HampshkeHue. BonbTmerp.
42 JlaGopaTopHas pabota "M3mepenne u 0.5
eryJIMpOBaHuE HaNpsKeHUs "
peryiaup P
43 ConpoTuBeHUE MPOBOJHUKA. Y ACIbHOE
COIIPOTHUBIICHUE BEIIECTBA
JlabopartopHas paboTta "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIICHHS 1
MIPOBOJIHUKA OT €ro JJIUHBI, TUIOIIAIU
MOTIEPEYHOr0 CeYeHUs U MaTepuana”
45 3aBUCHMOCTh CHJIBI TOKA OT HAIIPSKEHUS.
3akon Oma Juid yyacTka Lenu
46 JlabopatopHas pabdota "HccnenoBanue 1

3aBUCHUMOCTHU CUJIBI TOKA, UAYHICTO YCpEe3




PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3uctope”

47

IlocnemoBarenbHOE U mapajiICJIbHOC
COCIUHCHMA IMMPOBOAHHUKOB

48

JlaGoparopnas pabota "IIpoBepka nmpaBuia
CJIO’KEHHsI HAPSDKEHUM ITpU
MOCJIEZI0BATEILHOM COEIMHEHUH JIBYX
pe3ucTopon"

49

JlabopatopHas padora "lIpoBepka npaBuia
JJId CUJIBI TOKaA IMTPH MapalJICIbHOM
COEMHEHHUH PE3UCTOPOB"

50

Pemenne 3aaa4 Ha IPUMCHCHNEC 3aKOHa
Oma I PA3JINYHOI0 COCANHCHU A
IIPOBOAHHUKOB

51

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-Jlenna

52

JlabGopatopHas pabota "OnpeneneHue
PpaboThl ¥ MOILIIHOCTHU 3JIEKTPUUYECKOTO
ToKa"

53

DneKTpuyecKue enH U MoTpeOuTenu
aNeKTpuYecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUe

54

[TonroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIeKTpUuYeCcKue 3apsibl.
3apsKEHHBIE TeJla U UX B3aUMOJACHCTBHSL.
ITocTOsHHBIN 2NEKTpUYECKUI TOK"

55

KonrtpomnbHas pabota o teme
"DnexTprudeckue 3apsaabl. 3apsKEHHbIE




TelIa U uxX B3auMoaeucTsus. IlocTosSHHBIN
ANIEKTPUYECKHUl TOK"

56

ITocTossHHBIE MarHuTHI, UX
B3aUMOJENCTBUE

57

VYpok-uccnenoBanue "M3ydenue nonei
MOCTOSTHHBIX MAarHuTOB"

58

MaruautHoe 1oe. MarHuTHOE 1ojie 3eMitn
M €ro 3HadeHue I )KU3HU Ha 3eMIIe

59

OmnsiT Dpcrena. MarautHoe nose
JIEKTPUUYECKOr0 TOKa MarHuTHoe mnosne
KaTyIIK1 C TOKOM

60

HpI/IMeHeHI/Ie OJICKTPOMAIrdHuTOB B TCXHUKCE.
Jlabopatopnas padora "M3yuyenue
JEMCTBHUS MarHUTHOTO TMOJIS Ha IPOBOJAHUK
C TOKOM"

0.5

61

DNeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpOABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue 1 H3y4eHHe padoThI
3JIEKTpOABUTATEIIS "

62

OnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOM MHAYKIUU. [IpaBuio
Jlenma

63

Onextporerepatop. CriocoObl oTyueHus
ANEKTPUYECKON 3HEPTUU. DIEKTPOCTAHIIUN
Ha BO300OHOBIISIEMBIX HCTOYHHUKAX YHEPTHH

64

IloaroToBka k KOHTpOJ’ILHOﬁ pa60Te Io




TeMe "DIEeKTPUYECKUE U MarHUTHBIC
siBieHUS"

65 KonTponbHas padoTa 1o Teme 1
"DJIeKTpUUECKHE U MAarHUTHBIC SBJICHUS"

66 Pesepublit ypok. Pabota ¢ Tekctamu mo 1
teme "TerioBble siBiIeHUS"

67 Pesepubriit ypok. Pabota ¢ Tekcramu mo 1
teme "[loCTOsHHBIN 37eKTpUuYecKuil ToK"

68 PesepsHbiit ypok. Pabota ¢ Tekctamu 1o 1
teme "MaruuTHele siBIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 14.5




9 KUIIACC

KoaudecTBo 4acoB

Ne Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero
padoThI padoThI
1 Mexanundeckoe nBrxeHue. MartepuanbHast 1
TOYKA
9 Cucrema orcyera. OTHOCUTEIBHOCTh 1
MEXaHUYECKOTO JIBHKCHUSI
3 PaBHOMEpPHOE TPAMONIMHENHOE BHKEHUE 1
4 HepaBHOMepHOE NpSIMOTMHENHOE ABUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1
JIBH)KEHUE. Y CKOpEHUE
CkopocTh MPSAMOJUHEITHOTO
6 PaBHOYCKOPEHHOTO JBIMKEeHUS. ['paduk 1
CKOpPOCTH
JlabGopaTopHas pabota "OnpeneneHue
7 YCKOPEHHS TeJa MPU PaBHOYCKOPEHHOM 1 1
NBIDKEHUH 110 HAKJIOHHOU II0CcKOoCTH"
8 CBo6ogunoe nagenue teil. OneliTel [anunes 1
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
9 [Tepuon u yactora obOpamenus. JIunelHas u 1
yTJI0Basi CKOPOCTHU
10 IleHTpOoCTpEMUTENBHOE YCKOPEHUE
11 IIepsblit 3ak0oH HproToHa. Bekrop cuisl
12 Bropoii 3akoH HeroTona. 1

PaBHOmelicTBYIOIIIAs cuna




13

Tpertuii 3akon Hetotona. Cynepro3uiius Cui

Pemenne 3aa4 Ha IPUMCHCHHEC 3aKOHOB

14 Herorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no teme «Cuiia ypyroctu»

17 JlabopatopHas pabora «OnpeneneHue
YKECTKOCTH TIPY>KUHBI

18 Cua TpeHust

19 Pemenue 3aau no teme «Cuina TpeHUs»

20 JlabopatopHas pabota "OnpeneneHue
Kod(puImeHTa TPeHUS CKOJTbKCHUS "

21 Pemenne 3amau nmo teme "3akoHsl HeroToHA.
Cuna ynpyroctu. Cuiia tpenus"

99 Cuna TsKeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHHS
VYpok-koubepenius "JIBuxeHne Tea BOKPYT

23 rpaBuTaniioHHOro 1eHTpa (CoaHeyHas
cuctema). ['amakTuxu"

24 Pemrenue 3amay mo teMme "Criia TSHKECTH U
3aKOH BCEMHUPHOI'O TATOTEHUS"

o5 [TepBas kocMHuecKas CKOPOCTb.
HesecomocTs 1 nieperpysku
PaBHOBecHe MaTepuanbHOW TOUYKH.

26 AbcomtoTHO TBEpAOE Teno. PaBHoBecue
TBEPOTO TEJIA C 3aKPETUIEHHOM OCBIO
BpaIlIeHUS

27 MowmeHnT cuibl. LlenTp TsxecTn




Pemrenne 3agau mo reme "MOMEHT CHIIBL.

28
Hentp Tsixectn"
[ToaroroBka K KOHTPOJBLHOU paboTe MO TEME

29 "MexaHu4ecKkoe ABUKEHUE.
B3aumoneiictBue ten"
KonrponsHas pabora o teme

30 "MexaHH4YEeCKOe ABMKEHHE.
B3aumoneiictBue ten"
Nmnynbe tena. Ummynbe cuiibl. 3aKoH

31 COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIPYroe B3auMOJICHCTBUE

32 Pemenue 3aga4 no teme "3aK0H COXpaHEHUS
nMIryasca'

33 VYpok-koHbepeHus "PeakTUBHOE IBI)KCHHE
B IPUPOJI€ U TEXHUKE"

34 Mexanuveckasi paboTa U MOIITHOCTb

35 PaGota cuinbl TSDKECTH, CUITBI YIPYTOCTH U
CHWJIBI TPEHUS
JlabopatopHas paborta «OnpeneneHue

36 paboThI CUJIBI TPEHHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTAIbHON
MTOBEPXHOCTH»

37 Ces3b sHeprun 1 padoTsl. [loTeHnnanbHas
SHEprus

38 Kunernueckas sueprus. Teopema o
KUHETHYECKON SHEPTUuu

39 3aKOH COXpaHEHUs PHEPTUHM B MEXaHUKE

40 JIaGoparopHas paboTa «/3yueHue 3akoHa




COXPAHCHUS SHCPIrUM»

KonebarensHoe JABHKCHHUEC U €TO0

4 XapaKTEPUCTUKHU

42 3aryxaromme Konebanus. BeiHyKaeHHBIC
Kosebanus. Pezonanc

43 MareMaTnueckuii U Ipy>KUHHBIM MAsITHUKH
Ypok-uccinenopanue «3aBUCUMOCTh IIEproO/ia

44 KoJ1e0aHUH OT KECTKOCTHU MPYKUHBI U MaCChI
rpy3a»

45 [IpeBparenue sHEPTUN IPU MEXAHUUECKHUX
KoJie0aHUsIX
JlabopatopHas paborta «OnpeneneHue

46 4acTOTHI U NIeproia KoieOaHU NpyKUHHOTO
MasTHUKa»
JlabopatopHas padota «IIpoBepka

47 HE3aBHCHUMOCTH TIepHo/ia KoJeOaHuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a»
Mexanuueckue BoiHbl. CBOICTBA

48 MeXaHW4YeCKuX BOJH. [IpoonbHbIe 1
MOTIEPEYHbIE BOJIHBI

49 Ypok-koHpepeHnuus "MexaHu4eCcKre BOJTHbBI
B TBEp0M Tene. CelicMuueckue BOJIHbI"

50 3Byk. PacnipocTtpanenue u oTpakeHue 3ByKa

51 Ypok-uccnenoBanue "HabmoaeHne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUUYECKHI pe30HAHC

53 VYpoxk-koHpepeHius "YIIbTpa3ByK U




UH(Pa3BYK B IPUPOJE U TEXHUKE"

54

[ToaroToBKa K KOHTPOJILHOU paboTe MO TEME
"3akoHbI coxpaHeHus1. MexaHu4YecKue
Kosie0aHus ¥ BOJIHBI"

55

KonTponbHas padota 1o Teme "3aKoHbI
coxXpaHeHHUs. MeXaHW4eCKue KOJIeOaHus U
BOJIHBI"

56

DNeKTpOMarHuTHOE TOJIE.
9J'ICKTpOM21FHHTHBI€ BOJIHBI

57

CBolicTBa AIIEKTPOMAarHUTHBIX BOJIH

58

VYpok-koHpepenuus "lkana
OJICKTPOMArdMTHBIX BOJIH. Hcnoms3oBanne
OJICKTPOMArdHuTHBIX BOJIH JJIA COTOBOH
CBsA3H"

59

Ypoxk-uccnenoanue "M3yueHne CBOUCTB
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
MOOMIBHOTO TenedoHa"

60

Pemenne 3aaa4 Ha OoIpCaACICHUC YaCTOThI U
JJIMHBI BJICKTpOMaFHHTHOfI BOJIHBI

61

DneKTpoMarHuTHas IPUpPoJIa CBETa.
CxopocTth cBeTa. BoHOBBIE CBOMCTBA CBETA

62

Hctounuku cBeta. [Ipsamonuneitnoe
pacnpoctpaHeHue cseta. 3atMenust CojiHLA U
Jlynbl

63

3aKOH OTpakeHMs cBeTa. 3epkaina. Pemenue
3a/1a4 Ha IPUMEHEHNE 3aKOHA OTPAXKECHHUS
cBeTa

64

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPEIOMIICHU A




CBCTa

[TonHoe BHyTpeHHEE OTpaKEHHE CBETA.

65 Hcnonp30BaHKE MOHOTO BHYTPEHHETO
OTPaKCHHSI B ONTHYECKUX CBETOBOAX
JlaboparopHas padota "HMccrnenoanne

66 3aBHCHMOCTH YTJIa MPEIIOMJICHHUS CBETOBOTO
Jy4a OT yTJjia MMaJieHusl Ha rpaHuLe "BO3ayX-
crexno""

VYpok-koubepenmus "Mcnonbp3zoBanue

67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"

68 Jlun3el. OnTHYecKas CHjia JIMH3BI

69 [MocTpoeHne n300paskeHMit B THH3AX
JlabGopatopHas pabota "OnpeneneHue

70 (hOKYyCHOTO PacCCTOSIHHS M ONITUYECKOW CHJIBI
cobuparomend TUH3bI"

71 VYpok-koudepenius "OnTuyecKue TUH30BbIC
npuoopsr"

72 ['ma3 xak ontuyeckasi cucrema. 3peHue

73 Ypok-koudepenmus "Jledextsr 3penus. Kak
COXpPaHUTH 3peHue"

Paznoxxenue 6enoro ceeta B criekTp. OMbITHI

74 Herotona. CrnoxeHne crieKTpalbHbIX I[BETOB.
Jucnepcus cBeta
JIaGoparopHas paboTa "OnbITh O

75 Pa3noKEHUI0 OENOro CBEeTa B CIIEKTP U

BOCIPHATHIO LIBETA TPEIMETOB IPU UX
HaOJI0IeHUH yepe3 1BETOBbIe (puiabTph”




VYpok-nipaktukyM "BoiHOBBIE CBOWCTBA

76 CBeTa: JHcIepcusi, HHTep(epeHuus 1
mudpakus”

77 OmnbiThl Pe3epdopaa u mranerapHast MozieIb
aToMa

78 [Tocrynatel bopa. Moaens atoma bopa

79 Hcnyckanue U MorjaomeHnue cBeTa aToMOM.
KBanTs1. JInHEHUYaThIE CIIEKTPHI

80 VYpok-nipaktukyM "Habmtonenne ciekTpos
Hcmyckanus"

81 PannoakTuBHOCTH U €€ BHIBI

82 Crpoenue atomHoro sapa. Hyknonnas
MOJIETTh

83 PannoaktuBHbIe npeBpanieHus. M30Tomns

84 Pemenue 3agay nmo treMme: "PagnoakTUBHEBIE
npeBparieHus"

85 [Tepuon monypacmnana

86 Ypok-koHpepeHius "PaguoakTuBHbIC
U3ITy4eHus B IPUPOJIE, MEIULIMHE, TEXHUKE"

87 SnepHble peakiuu. 3aKOHbI COXpaHEHUs
3apsI0BOT'O U MACCOBOT'O YHCEI

88 DHeprusi CBs3U aTOMHBIX si7iep. CBA3b MaccChl
U DPHEPT U

89 Pemenue 3agau no reme "SAnepueie peakiuu'

90 Peakuuu cunTesa u neneHus saep.
Ncrounukn sHeprun CostHIA U 3BE3 ]

91 VYpoxk-koHpepenus "SnepHas sHEpreTUKa.




JIeNCTBHS paiuOAKTUBHBIX U3JIyYECHUN Ha
YKUBbIE OPraHU3Mbl"

92

[ToaroroBka K KOHTPOJBLHOU paboTe MO TEME
"DJIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE
siBIICHUS"

93

KonTponbHas pabota o teme
"DJIeKTpOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE
siBJIeHHS "

94

[ToBTOpenue, o6o0meHue. JlaboparopHbie
paboTsl o Kypey "Bzaumoneiicteue ten"

95

[ToBTOpenue, 06061eHue. Pemenue
pacUeTHBIX U KaUECTBEHHBIX 3aJjay 110 TeEMe
"TennoBsie mporecch”

96

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 10 TEME
"KIIJI TerioBsIX ABUrarenci"

97

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 110 TeMe
"KII/ snexrpoycTtaHOBOK"

98

[ToBTOpeHue, 0600eHne. JlabopaTopHbie
paboTsl 1o Kypcy "CBeToBble sIBIEHUS"

99

[ToBTOpeHue, 0600meHne. Pabora ¢
TEKCTaMHM 110 TeMe "3aKOHbI COXpPAHEHUS B
MmexaHuke"

100

[ToBTOpenue, o606menHue. Pabota ¢
tekcramu 110 TeMme "Konedanus v BOJIHBL"




101 [ToBTOpenue, o606menue. Pabora ¢ 1
TekcraMu 110 TeMe "CBeTOBBIC ABICHHS"
[ToBTOpenue, 06o0menue. Padora ¢
102 TekcTamu 1o TeMe "KBaHToBas U sifiepHast 1
¢uznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

[leppimkun U.M.. WBanoB A.M.®usuka: 7, 8, 9 kimacc: 0a30BbIi ypOBEHB:
yueOHUK 3-e u3aanue, nepepadboranHoe AKIMOHEpHOE 001ecTBO «M3marenbcTBo
«IIpocsewmenue»

METOAUYECKHUE MATEPHAJIBI AJIS1 YUYUTEJIS

[leppimkun M.M.. VMBanoB A.N.®uzuka: 7, 8, 9 knacc: 6a30BbIii YpPOBEHbB:
yueOHUK 3-e u3ganue, nepepadboranHoe AKIMOHepHOe 001ecTBo «M3narenscTBO
«IIpocsenienue»

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
UHTEPHET

POII. bubmmoteka [IOK






