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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Dusukar.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

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

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl o y4eOHOMY MpPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpadued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHusg COCTOUT B (DOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSCHSATPH SBIICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieau nzyyenus GU3NKHU:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHUW  BEIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

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

OCBOGHHE METOJIOB pEIICHUS MPOCTEHIMX pacu€THBIX 3a7ad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PaboThl ¢ mHbOpMaIuel GU3HNIECKOro COAepKaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 yaca B Heento), B 9 kiacce — 102 yaca (3 vaca B HeZIelno).

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



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJlaHui, MpeajiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

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

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-Hay4YHBIM METO] MMO3HAHUSA: HAONIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

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

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OOJbIle, YeM OOoJblle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

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

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIieparypoil. bpoyHoBckoe nBmwkenme, auddys3us. B3anmmomelicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



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

Jlabopamopnuie padomut u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHMSI Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

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

4. OnbIThl, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTb paCTKEHUS (IepopMalinmn)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

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

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaromuecs cocyabl. ['napaBiuyeckue MexaHu3Mbl.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 M3MepeHus: arMocHepHOro AABJICHHUS.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

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

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
YKUJIKOCTb YaCTH Tela.
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2. OmpeneneHue  BBITAIKUBAIONIEH  CWIIBL, JEWUCTBYIOIIEM Ha  TeJlo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

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

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



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

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0THOrO BHJ1a MEXAHUYECKOW YHEPTUH B APYrOW. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

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

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KanWUISIPHBIE ABJIEHUS. TenaoBoe pacliupeHUe U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHnmeHncamus. Mcmapenune. Kunenue. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTAaTENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

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

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

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

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IPU CMENIMBAHUHU XOJOJHOW U
ropsiueu BOJIBL.

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

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TETIOTHI TUIABJACHUS JbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSTHUSI MEXKIY TEIIaMH).

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



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

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTossHHOrO TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEmIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
o ydactka uenu. llocrnemoBaTenbHOE W MApaJUIENbHOE  COCIMHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aps>KEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

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

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

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

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHMKA OT €ro [JIWHBI, IUIOUAAU MONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOrO TMOJS [OCTOSIHHBIX ~ MAarHUTOB TMpU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



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

18. MI3yueHue AercTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

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

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

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

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

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

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

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

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

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

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

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

Jemoncmpauuu.

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

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

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

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

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

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

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

HaGmronenne paBeHcTBa CHII PU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

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

Jlabopamopnuie pabomot u onvimot.

1.

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

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

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILINTyaa. MaremMaTudecKuii U NpYyKUHHBIA MasTHUKU. [IpeBpamienue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4uecKue BOJHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

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

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

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



OneKTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

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

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

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

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

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

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

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

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

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

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

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyuyeHune n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpanieHus. [lepros momypacmnaaa aTOMHBIX SEP.

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

Anepnas sHepretuxa. J[eMCTBUS pPagMOAKTUBHBIX HU3JYYCHUN Ha IKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydeHus NpUpoOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy 10 Gu3nKe s 00ydJaronimxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIICIOBAHMS



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

[IpyHUIMNIHATBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jliesia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

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

UCIIOJI30BaTh HAYYHBIE METOJIbI HCCIIEIOBaHUS (DU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTHXKEHHUE JIMYHOCTHBIX, METANpPEeAMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHus (U3MKM HA YpPOBHE OCHOBHOTO OOILEro
oOpazoBanus y oOyuwaromerocs OyayT cPOpMHUPOBAaHBI  CIEIYIOIINE
JUYHOCTHBIC PE3yJIbTAThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — TPOSBIEHUWE HHTEpPECa K MCTOPUU M COBPEMEHHOMY COCTOSHHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

e — IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’KIaHCKOIO U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJAEHUH OOIIECTBEHHO
3HQYMMBIX M OTHYECKUX TPoOJieM, CBS3aHHBIX C MPAKTHUYECKUM
IPUMEHECHHEM JOCTIKCHUN (DU3UKHU;

e — OCO3HaHHE BAXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B JAEATEIbHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIMTAHUS:

e — BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NUECKOIN HAYKHU: €€ rapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

e — OCO3HAHME IIEHHOCTH (PU3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS  MHpPA, OCHOBBI  pPA3BUTHUSA  TEXHOJOTHMH,  BaKHEHIIECH
COCTABJIAIOILIECH KYyJIbTYpPHI;

e — pa3BHUTHE HAYYHOU JIFOOO3HATENHHOCTH, MHTEpPECa K MCCIENOBATEIbCKON
NEeATENbHOCTH;

e 5) (¢opvmupoBanus KyJbBTYPHI 3I0POBbSS H 3MOLHUOHAJIBLHOIO
0J1aronoJy4us:

e — OCO3HAaHHWE IIEHHOCTH O0e30macHOro oOpa3a XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)KHOCTU MpaBui O€30MacHOTO MOBEAECHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TETUIOBBIM O0OPY/IOBAHHEM B
JOMAITHUX YCITOBUAX;

e — chOpMHPOBAHHOCTH HaBbIKa pedeKCHM, MPU3HAHWE CBOETO IpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

e 6) TPyI10BOI0 BOCIIMTAHMS:

e — AKTMBHOE Y4YaCTH€ B PELICHUU MPAKTUUECKUX 3a/Jad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluM, TOpoja, Kpas) TEXHOJOTMYECKOU U



COIIMAIbHOM HAMpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHUCIE U (PU3HMUYECKUX
3HAHUM;

e — UHTEpEC K MPAKTUYECKOMY M3yUCHUIO MTpodecchil, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUA:

e — OpHUEHTAIlUMsi Ha NMPUMEHEHUE (PU3MYECKUX 3HAHUU Ui peIICHHs 3a7ad B
o0JlacTi OKpy’Karoled cpeabl, IIaHUPOBAHUS IOCTYNKOB W OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEl Cpeibl;

e — OCO3HaAHHUE TJIO0ATHLHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTed ux
pelieHus;

e §8) ajanTanmum K M3MEHSIIOIUMCS YCJIOBHSAM COLUMAIBHOI U MPUPOTHOI
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICMCTBUM TPHU BBINOJHEHUM HUCCICAOBAHUNU U
MIPOCKTOB (PU3MUECKON HAINPABICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM

NIPYTHX;

e — TIOBBIIIEHHE YPOBHSA CBOECM KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO
NESITEIbHOCTD;

e — TMOTPeOHOCTH B (POPMHUPOBAHWUU HOBBIX 3HAHUW, B TOM YHUCIE
dbopMynupoBaTh HIEH, MOHATHUS, TUNOTE3bl O (PU3NYECKUX OOBEKTaX W
SABJICHUSX;

e — oOcCO3HaHHWE AePUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obnactu PpU3HKY;

e — IUIAHUPOBAHHME CBOETO PA3BUTHUS B NMPHUOOPETEHUU HOBBIX (DU3UUECKUX
3HAHUM;

e — CTPEMJICHHE AaHaJU3UpPOBATh U BBISBIATH B3aUMOCBSI3U TPHUPOJIBI,
oOIecTBa U IKOHOMHMKH, B TOM YHCII€ C HCIIOJIBb30BaHUEM (PU3NUYECKUX
3HAHUM;

e — OLICHKAa CBOMX JECHUCTBUM C Y4ETOM BIIMSHHUS Ha OKPYXKAIOIIYK Cpeny,

BO3MO’KHBIX TJI00AIBHBIX ITOCIIECTBUI.
METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHMs TporpamMmbl 1Mo (hU3MKE HAa YpOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOywaromerocs  OyayT — copMuUpOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEIILHBIC
YHUBEpPCAIbHBIE Y4YeOHBbIC JCHCTBHSA, KOMMYHUKATHBHBIC YHHBEpPCAJIbHBIC
yueOHbIe JICHCTBHS, PETYJIATUBHBIC YHUBEPCAbHBIC YUeOHbBIC ICHCTBUS.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuyecKkune I[CﬁCTBHHZ

BBISIBJISITh M XAapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKKM OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPH3HAK KiacCU(PUKALUU, OCHOBAHUSA
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYUS B paccMaTpUBAEMbIX
(akTax, AaHHBIX M HAOJNIONECHUSIX, OTHOCSIIMXCA K (U3HMUECKUM
SBJICHUSIM;

BBISIBJISITh IPUYMHHO--CJIEICTBEHHbBIE CBSI3U NPU U3YyUYEHUU (PUBNYECKUX
ABJIGHUA W TMPOLIECCOB, JeiaThb BBIBOJAbI C  HCIOJIb30BAaHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHUH, BBIBUTATh TUIOTE3bI
0 B3aUMOCBSI35IX (PU3NYECKUX BEJIUYMH;

CaMOCTOSATEIILHO BBIOMPATh CMOCOO perieHus yueOHoW (usnueckoi
3a/1auu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB pElIeHUs, BHIOOP Haubolee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTeIbCKIE AeMCTBUS.

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCIICIOBATCIIBCKUNA ~ HMHCTPYMEHT
TIO3HAHHS,

NPOBOJIUTH IO CAaMOCTOSITETLHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECIIOKHBI (PU3NYECKUI DKCIEPUMEHT, HEOOJBIIOE HCCIeTOBAaHUE
(U3NIECKOTO SBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WITH SKCIICPUMEHTA;
CaMOCTOSITEIbHO  (OPMYJTHUpPOBATH OOOOIICHWS ¥  BBIBOJABI 110
pe3yabTaTaM MpOBEIEHHOTO HAOIOICHNUS, OIBITA, UCCIICIOBAHNS,
NPOTHO3UPOBATh BO3MOJKHOE JajbHEWIIee pa3BUTHE (DU3MUECKHUX
IPOIIECCOB, a TAKXK€ BBIIIBUTAaTh MPENIONIOKEHUS 00 WX Pa3BUTUU B
HOBBIX yCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTBI M 3aIPOCHI IIPH ITOUCKE
1 0TOOpe MH(POPMALIMK WU JaHHBIX C YUETOM IMPEII0KCHHON yaeOHOM
bu3uvecKoi 3a1a4m;

aHAJIM3UPOBAThH, CHUCTEMATHU3HPOBATh u UHTCPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB M (POPM IIPEICTaBICHUS;
CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY MpPEACTaBICHUS
uHbOpMAIMK W WILIIOCTPUPOBATh pEIIaeMble 3aJayd HECI0KHBIMU
CXeMaMH, JharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



B X0J1€ OOCYKJI€HUsI YUEOHOr0 MaTepuasa, pe3yibTaToB J1a00PATOPHBIX
paboT M MPOEKTOB 3aJlaBaThb BOIPOCHl MO CYIIECTBY OOCYXAaeMOi
TEMBbl M BBICKA3bIBaTh HJEW, HAIICJICHHBIE HA pEIICHUE 3aJauyd U
noJepKaHue 01aroKeIaTeaIbHOCTH OOIICHHS,

COIIOCTaBIISATh CBOM CYXKJICHHUS C CYXKICHHSIMH JPYTHX YYaCTHUKOB
auanora, oOHapy>KMBATh Pa3IMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TPEACTABIATh PE3YyIbTaThl BBIMOJIHEHHOTO (HU3HUECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIIEOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHAUBHUIYATbHOW pabOThl TpPHU pPEIICHUH KOHKPETHOW (HU3MUecKOi
npoOJIeMBL;

NpUHUMATh Il COBMECTHOM JICSITETbHOCTH, OPTaHU30BHIBATH
AeHCcTBUS TO €€ JOCTHIKCHHIO: pAacIpeiesisaTh POk, O00CYXKIaTh
MPOIIECChl W PE3yIbTaThl COBMECTHON paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIPaBJICHUIO U KOOPAMHHUPYS CBOM JCHCTBUS C JAPYyTUMU
YJIeHaMU KOMaH/ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISBJISITE MPOOJEMbI B JKM3HEHHBIX UM YYE€OHBIX CHUTYalHsX,
TPEOYIOIIMX JIJIsl pelieHrs (PU3NIESCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX TMOAXOJAX TMPUHATHS PEIICHUN
(MHIWBUyaIbHOE, TIPUHATHE PEIIEHUS B TPYIIE, NMPUHATHE pEIICHUN
TPYIIION);

CaMOCTOSITEIILHO COCTAaBJISATh AITOPUTM pelieHuss (HU3NIECKON 3aaaun
WIM IUUIaHA HCCIIEIOBaHMS C YYETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTHpPOBaTh TNpeljaracmbie
BAPUAHTHI PELICHUN;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JIaBaTh QJCKBATHYIO OIGHKY CHUTyallMd MW TMpejjaraTh IutaH o€
W3MCHCHMS,



OOBSACHATh TNPUYUHBI JOCTHKEHHS (HEJIOCTHIKEHHS) pe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YKCJIE B XOJ BHIIIOJTHEHUS
(U3MUECKOr0 HCCIEOBAaHUS WM IMPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBIIUXCS CUTYyallMi, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0sl Ha MECTO JpYroro 4ejgoBeKa B XOJAE CIOpa WU
JUCKYCCUM Ha HAy4YHYI0 TEeMy, I[OHUMAaTh MOTHBBI, HAaMEPEHHS WU
JIOTUKY APYTOro;

NpU3HaBaTh CBOE MPAaBO HAa OMIMOKY MpPH PElICHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJICHUSIX Ha HAyYHbIE TEMBI U TAKOE K€ MPABO JPYroro.

NPEAMETHBIE PE3YJIbTATHI

K koniy oOyueHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

UCIIONIB30BaTh TOHATUS: (HU3WYECKUE U XUMHUYECKUE SIBJICHUA,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJIeJb, TUIIOTE3a, SAUHUIIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEpaoe,
KHUJKOe, Tra3000pa3HOE), MEXaHMYeCKoe JBIKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOIEHCTBYIOIIAs
cuna, ngedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath sBiaeHUsA (quddys3us, TEIIOBOE JBM)KCHHUE  YaCTHII
BEIIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHKEHUE,
WHEPIMs, B3aUMOJICHCTBHE TeEJ, paBHOBECHE TBEPIABIX TEI C
3aKpeIIEHHON OChIO BpalllcHUs, Iepejada JaBJICHUS TBEPIABIMH
TeJaMH, JKHJIKOCTIMH M Ta3aMH, aTMOcC(epHOE [aBJICHHE, IIJIaBaHHE
TEJ, TPEBPAIICHUS MEXaHWYECKOW SHEPruy) IO OIHMCAHMI0 UX
XapaKTEPHBIX CBOHMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOe (DU3NYECKOE SIBJICHUE;

pacIio3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NUECKUX SBICHHHA B
OKPYXKaIOIEM MHpPE, B TOM dYHcle (U3UYCCKUE SBICHUS B IPHUPOJIC:
IPUMEPHI IBHKCHUS C PA3TUIHBIMUA CKOPOCTSIMH B KHBOW M HEKHWBOM
IpUpOJIe, ACHCTBHE CHUIBI TPEHHS B MPHUPOAC M TEXHUKE, BIHMSIHUC
aTMOC(EpHOT0 JIaBJICHHUS Ha KMBOW OPraHU3M, IIABaHUE PHIO, phIYaru
B TEJE 4YEIOBEKa, MPHU STOM IIEPEBOJUTH MPAKTHUYCCKYIO 3a/Jady B



y4eOHYI0, BBIJICATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (PU3NUECKUX
SIBJICHUM;

OMHUCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3NUECKUE SIBIICHMUS,
UCTIONB3Ysl  (PU3MYECKHE BEIMYMHBI (Macca, O0O0BEM, TIJIIOTHOCTH
BELIECTBA, BpeMs, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH,
CUJIa TSDKECTH, BEC TeJjla, CWiIa TPEeHHs, JaBieHue (TBEPIOro Teina,
KUJKOCTH, Ta3a), BBITAJIKMUBAIOUIAS CHJIa, MEXaHWuYecKas pabora,
MOIIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJbl, KO3(Q(UIUEHT IMOJE3HOTO
NEeUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIMAIbHAS YHEPTUSI ), TIPU
OTMHMCAHWUU TIPABUJIIBHO TPAKTOBATH (DMU3WUYECKHUI CMBICI HCIOJIB3YEMbIX
BEJIMYMH, UX OO0O3HAUCHHS] W €AUHULBI (U3UYECKUX BEJIUYUH,
HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY C
JIPYTUMU BEITUYMHAMHU, CTPOUTH T'PapUKH H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ys TpaBujia CIOXKEHHS CHll (BAOJb OJIHOM MpsAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezaa, IpaBUIO PaBHOBECHS pblyara
(O70ka), «3070TOE TPaBWIIO» MEXaHUKH, 3aKOH COXpaHEHHS
MEXaHMYECKOW SHEPTHH, NMPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (hU3MYECKHUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
Yyucl€ M B KOHTEKCTE CUTyallMd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATh NPUYMHHO--CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHre U3 1—2 JIOTUYECKHUX IIIaroB ¢ OMOPOM Ha 1—2 M3YYEHHBIX
cBOMcTBAa  (M3WYECKMX  SBJICHUM, (PU3MYECKUX  3aKOHA  WIIH
3aKOHOMEPHOCTH;

pemath pacu€THble 3a4ayd B 1—2 AEHCTBUA, HUCHOJNB3Yys 3aKOHBI U
dbopMyIbl, cBS3bIBAONIME (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
yCIOBHUSl 3aJaud  3alKChiBaTh KPAaTKOE YCJIOBHUE, MOACTABIATH
¢dusznueckre BeTUYNHBI B GOPMYIIBI U TMPOBOJIUTH PACUETHI, HAXOIUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOMUMBIE ISl PEUICHUs 3a/ad, OICHUBATh
PEATHUCTUYHOCTH TIOTYYCHHON (PU3MYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN
¢u3nuecknx METOJOB, B OINHWCAHUU WCCJICAOBAHHUS  BBIICIATH
IPOBEPSAEMOE MPETIOTI0KEHNE (runoresy), pas3nuyath u
UHTEPIPETUPOBATH MOTYYCHHBIN PE3YIbTAT, HAXOUTH OIMUOKUA B X0/
OTbITA, JIETATh BHIBOJIBI IO €T0 Pe3yJibTaTaM;

MPOBOJUTh OMNbBITHI 1O HAOMIOACHUIO (U3UYECKUX SABJICHUN WIN
du3nyeckux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  MPOBEPSiEMbIE



MPEANOJIOKEHUsl, COOMpaTh  YCTAHOBKY M3  NIPEAJIOKEHHOIO
000pyI0OBaHUS, 3aNIUCHIBATH X0 OMBITAa U (POPMYITUPOBATEH BHIBOIBL;
BBITIOJIHATD TPSIMbIE W3MEPEHHsI PACCTOSHUS, BPEMEHH, MAacChl TeEla,
00BbEMa, CHIIBI M TeMIepaTypbl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
u(poBBIX MPUOOPOB, 3aMKMCHIBATH IMOKa3aHUS NPUOOPOB C YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEITMYHUHBI
OT JIPYroi ¢ UCTIOJIB30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH TYTH
pPaBHOMEPHO JBIDKYILIETOCS Tella OT BPEMEHHW JIBHIKEHHUS TeJa, CHIIBI
TPEHMsI CKOJIbXKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN
TeJ ¥ HE3aBHCUMOCTH CHJIBI TPEHHS OT IUIOMIAA COMPHUKOCHOBEHHS
TEJI, CUJIBl YIPYTOCTH OT YIJMHEHHs IPY>KHHBI, BHITATKABAONICH CUIIBI
oT 00BéMa TOrpyXKEHHOHN YacTH Tela M OT TUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeNla, OT TIyOWHBI, Ha KOTOPYIO
NIOTPY’KEHO TEJI0, YCIOBUH TIIaBaHUS TeJl, yCIOBHA PAaBHOBECHSI pblyara
1 OJIOKOB), y4acTBOBaTh B TUIAHWPOBAHWH YYEOHOTO WCCIIEIOBaHUS,
coOuparh  YCTaHOBKY W  BBINOJHATH  W3MEPEHHS,  CIEAys
OpeUIOKEHHOMY  IUIaHy, (PUKCUPOBAaTh pe3yJbTaThl MOJTYYEHHOMN
3aBHUCUMOCTH (PM3NUYECKUX BEJIMYMH B BUJE MPENJIOKEHHBIX TaOIUI] U
rpauKoB, AeIaTh BBIBOBI IO pE3yJIbTaTaM UCCIIECOBAHNUS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPIOTO Teja, CHJIA TPEHUS CKOJBXKEHMS,
JaBJIEHWE BO3/1yXa, BBITAJKMBAWONIAs CWIa, JACHCTBYIOIIAas Ha
HOrpyXEHHOE B JKUIKOCTb TENO, KO3(PPHUIMEHT IMOJIE3HOTO JEHCTBUS
OPOCTBIX MEXAaHU3MOB), CJENysl MNPEIJIOKEHHON WHCTPYKLUUU: TpU
BBINIOJIHEHUN U3MEpPEHUll coOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCJIATH 3HAUYEHUE UICKOMOMN BEIIMYUHBL;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tmpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JUHAMOMETpP, COOOIIAIOIIUECS COCYJbI, OapomeTp,
pblYar, HOJABMKHBINA M HETIOABM)KHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;
XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HU3YyUYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH HA MX OMUCAaHUSA (B TOM YHCIE:
HNOJIIMITHUKH, YCTPOICTBO BOJONPOBOJA, THIPABINYECKUI Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apEeOMETP), HCIOIb3Ys
3HaHWS O CBOWCTBAX (UWYECKUX SABICHUH U HEOOXOAMMBIC
¢u3nyeckue 3aKOHbI ¥ 3aKOHOMEPHOCTH;



K

OpPUBOAUTH TPUMEPHl  (HaXoOuWTh HWHGOpPMALKUIO O MpHUMEpax)
MPAKTHYECKOTO HCIIONb30BaHNS (DU3MUYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HU 711 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ npubopamu
Y TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUs 30POBhS U COOIIOCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;
OCYLIECTBJISITh OTOOp MCTOYHUKOB HH(popMauuu B HHTepHere B
COOTBETCTBHHM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMECIOIINXCSl 3HAHUW W MYTEM CPaBHEHUS DPAa3IMYHBIX HCTOYHUKOB
BBIJICTSITh MH(OpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WU
MOKET OBITh HEJJOCTOBEPHOM;

UCTIOJB30BaTh TMPHU  BBIOJHEHWU YYEOHBIX 3aJaHU  HAy4dHO--
NOMYJIAPHYIO JUTEpPaTypy (U3MUECKOTO COJCpKaHUS, CIPaBOYHBIC
MaTepuanbl, pecypchl cetd  VHTepHeT, BIageTh NpUéMaMu
KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHGOPMAIMU W3 OJTHON
3HAaKOBOH CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpPAaTKHWE MUCHbMEHHBIE M YCTHBIC COOOIIECHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(pOpMaNUK (PU3UIECKOTO COACPKAHUS, B
TOM YHCIIe MYyOJIMYHO JeNlaThb KpaTKHue COOOIIEHHs O pe3yJbTaTax
NPOEKTOB WM Y4YeOHBIX HCCIEAOBAHMM, TMPH OSTOM TI'PAaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUWHBIA anmapat Kypca (U3UKH,
COIMPOBOK/IaTh BBHICTYIIEHUE MPE3CHTALIUEH;

[P BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB U UCCIEAOBAHUN paclpeneisTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABIECHHBIMH 3aJa4aMH,
CIENIUTh 3a BBHIMOJHEHUEM IIJIaHA JCHCTBUM, aJEKBATHO OIICHUBATH
COOCTBEHHBI BKJIaJl B  JIEITEIbHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHIly 0OyueHUss B 8 Kiiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE
JNBUKEHHE aTOMOB W MOJEKYJ, arperatHbleé COCTOSIHUSI BELIECTBa,
KPUCTAITUYECKHE U aMOp(HBIC Tela, HACHIIICHHBIA U HEHACHIIICHHBIN
nap, BJIQXHOCTb BO3[yXa, TeMIepaTypa, BHYTPEHHSS SHEprus,
TEIUIOBOM  JBHUIaTellb, JJEMEHTApPHBIA  JJIEKTPUYECKHN  3apsif,
ANEKTPUYECKOE TI0JIe, MPOBOJAHUKA U JHUDJIEKTPUKH, MOCTOSHHBIN
ANEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;

pa3nuyath SBJICHUs (TEMJI0BOE paclIMpEHUe U CxKaTue, Teronepenaya,
TEIJIOBOE  paBHOBECHE, CMayUMBaHHWE, KaNWUISIPHbIE  SIBJICHUS,
HCIapeHue, KOHJIeHCAaIus, MJIaBJIECHUE, KpUCTAJTU3ALMS
(oTBeplieBaHuE), KUIMEHUE, Terulonepenadya  (TEIJIONPOBOIHOCTD,



KOHBEKIIUS, U3TyUYCHHE), dJICKTpU3aIUs TeJl, B3aUMOACHCTBUE 3apsiiOB,
NEeUCTBUS AIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBHE MAarHUTOB, IEUCTBUE MATHUTHOTO MOJI HA TPOBOJIHUK
C TOKOM, DJIGKTPOMAarHUTHAasi WHAYKIMS) 1O OMNUCAHUIO HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBICHUE W3YYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’KaloIeM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHUS B TPHUPO/IE:
MOBEPXHOCTHOE HATSIKEHHE U KaNWUISIPHBIC SIBJICHUS B MPHUPOJE,
KpUCTa/UIbl B mpupoje, uznydenue ConHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHHE pOCBI, TyMaHa, WHEs, CHera,
JJIEKTPUYECKUE SBIEHUA B aTMmocdepe, IJIEKTPUUYECTBO IKUBBIX
OpraHu3MOB, MAarHUTHOE Toyie 3eMiH, Jpeid TOJCOB, POJIb
MAarHuTHOTO TOJIS JUIS KU3HHM Ha 3emJie, MOJSIPHOE CUSTHUE, MPU ITOM
NepeBOAUTh,  NPAKTUUECKyH  3ajJadyy B y4uyeOHYK,  BBIJCIATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (U3UUECKUX SIBJICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tel U (PuU3NUECKue SBICHMUS,
UCTIONB3Yd  (U3MUYECKHe BEIWYMHBI (TeMIlepaTypa, BHYTPECHHsS
SHEPrus, KOJIMYECTBO TEIUIOTHI, yHAeNbHAs TEIIOEMKOCTh BEIECTBa,
ylenbHas TEIUIoTa IUIABJICHUA, yJeJbHas TeIuioTa MmapooOpa3oBaHUs,
ylenbHas TEIUIoTa CrOpaHus TOIUIMBA, KO3(PQUIMEHT TMOJIE3HOTO
JEUCTBUSL TEIUIOBOM MAaIllMHBI, OTHOCHUTEJIbHASI BJIAXKHOCTh BO31yXa,
ANEKTPUUECKU 3apsil, cuja TOKa, OJJIEKTPUUECKOe HampsKeHue,
COMPOTHBIICHHE TIPOBOJAHUKA, YAEIbHOE COMPOTUBICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA), IPU OMUCAHUH MPABUIBHO
TPAKTOBATh (PU3UUECKUN CMBICI HCTOIb3YEMbIX BEIMUMH, 0003HAUCHNUS
U €IMHUIBI (PU3UYECKUX BEIIMYUH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYTUMH BEIUYUHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepru30BaTh CBOWCTBA Tel, (PU3MYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE  TOJIOKEHUS  MOJICKYJISIPHO--KUHETUUYECKOMN
TEOpPUM CTPOEHUS BEILIECTBA, MNPUHLMI CYNEPHO3ULIMU TMoJeh (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHWs 3apsana, 3akoH Owma mid
ydacTka 1enu, 3aKoH Jxoyns—JleHua, 3akoH COXpaHEHUs! SHEPTUH, MIPU
ATOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa W 3alMCHIBATH €TI0
MaTeMaTUYE€CKOE BbIPAKEHUE;

OOBSICHATh (PU3MUYECKUE MPOLIECChl U CBOMCTBA TE€J, B TOM YHCIIE U B
KOHTEKCTE€  CHUTyallud  MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh PUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBbACHEHUE U3 1—



2 JIOTMYECKMX IIaroB C ONOpol Ha 1-2 U3y4eHHBIX CBOMCTBA
(u3nUecKuX sBICHUN, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;
pemiaTe pacy€THbIC 3aaud B 2—3 JACHCTBUSA, HCMOJB3Yys 3aKOHBI U
dbopmynibl, cBsI3bIBatONME (PU3UUECKUE BEJIIMUMHBI: HA OCHOBE aHAJIM3a
YCIJIOBHS 3aJja4M 3alIMChIBATh KPATKOE YCIOBHE, BBISBIISITH HETOCTATOK
JAHHBIX JUIsl pEIIeHMs] 3aJayd, BbIOMpATh 3aKOHBl M (HOPMYJIBI,
HeoOXouMbIe aJid €€ pelieHusi, IPOBOAUTH PAaCUEThl U CpPAaBHUBATH
NOJIyYeHHOE 3HAaueHHWe (PU3NYECKOM BEIWYMHBI C HM3BECTHBIMU
JAHHBIMH;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU MOMOIIU
(u3HUECKUX METOJ0B, UCIOJIb3Yys ONMMCAHUE UCCIEIO0BAaHUS, BBIIEIAThH
IPOBEPSIEMOE TMPEANOJI0KEHUE, OLEHUBATh IPABUJIBHOCTH MOPSAKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

IPOBOAUTH OMNBITHl O HAOMIOACHUIO (U3MYECKUX SBICHUU WIH
¢u3nuecknux CBONCTB Ten (KanmWUISIpHBIE SBJICHUS, 3aBUCUMOCTH
JaBJIEHUS BO3JlyXa OT ero o0bEMa, TeMreparypbl, CKOPOCTH Mpolecca
OCTBIBAHUSI M HArpeBaHUs NpPU H3IYYEHHH OT I[BETa M3JIydaroulen
(morjomaromie) MOBEPXHOCTH, CKOPOCTb HCIApEeHHUs BOABI OT
TEMIIEPaTyphl KUIKOCTH W IIOMIAAN €€ MOBEPXHOCTH, ICKTpHU3aLUs
TEI W B3aUMOJEWCTBHE JIIEKTPUUYECKUX 3apslo0B, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MarHMTOB, BU3YyaJU3allisl MarHUTHBIX ITOJIEN MOCTOSHHBIX
MarHuTOB, JE€WCTBUS MAarHUTHOIO IIOJII Ha IIPOBOJHHUK C TOKOM,
CBOICTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJIBUIaTENsl MOCTOSHHOTO
TOKa): (opMyIupoBaTh TMPOBEPSEMBbIC MPEIOIOKECHHSI, COOMPATH
YCTaHOBKY U3 MPEUI0KEHHOTO 000PYAOBaHHUs, ONMUCHIBATh XOJ OIBITA
1 GOpMYIUPOBATH BBIBOJBL;

BBIMOJHATE HIpPSIMbIE  HU3MEPEHMsSI TEMIIEPATypbl, OTHOCHTEJIBHOMN
BJIQKHOCTU BO31yXa, CWIbl TOKa, HAIpPSIKEHUS C HCIIOIb30BAaHUEM
aHaJIOTOBBIX NMPUOOPOB U NAaTYMKOB (PU3MUECKHUX BEJIWYUH, CPABHUBATH
pe3yabTaThl  HM3MEpPEeHHH ¢ Y4ETOM  3aJaHHOM  aOCOFOTHOM
IIOTPELIHOCTH;

IPOBOJIUThH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JpYrol € HCIONb30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH
CONPOTUBIICHUS IIPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAAU IOIEPEYHOIO
CEYCHUS M YJEIBbHOIO CONPOTHUBIICHUS BEIECTBA IPOBOJHUKA, CHUIIBI
TOKa, MAYLIETO 4Yepe3 NPOBOJHMK, OT HAIPSIKEHHs HA IMPOBOJHUKE,
HCCIICIOBAHUE TIOCJIEIOBATEIBHOTO M IAPAJUIENIBHOTO COEAUHEHUU
IIPOBOJHUKOB): IUJIAHUPOBATh HCCJEJ0BAaHHME, COOMpaTh YCTAaHOBKY H
BBINOJHATh U3MEPEHHUS], CIIEAYys NPEIJI0KEHHOMY IUIaHy, (PUKCUPOBATh



pE3yNIbTAaThl TIOJYYCHHON 3aBHCHMOCTH B BHJE TaOJHIl U TPadHKOB,
JieNiaTh BBIBOJIBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

MIPOBOJUTL KOCBCHHBIC HW3MEpEHUs (pu3nueckux BenuduH (yaeabHas
TETNIOEMKOCTh BEIIECTBAa, COMPOTHBICHUE TIPOBOJHUKA, paboTa U
MOIITHOCTh JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYS MPEIOKEHHON HHCTPYKIINH,
Y BBIYUCIIATH 3HAUYCHUE BEJTUIHHBI;

coOnromaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
1abopaTOpHBIM 000PYIO0BaHUEM;

XapaKTepHU30BaTh TPHHIUIBI JIEUCTBHS HW3YYCHHBIX MPHUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHus (B TOM YHCIIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETP, IMapoBasi TypOHWHA, aMIIepMeTp,
BOJIBTMETp, CUETUMK DJICKTPUUECKOW SHEPIHH, 3JICKTPOOCBETUTEIbHbIE
IpUOOPBHI, HarpeBaTeIbHbIC DIIEKTPOIIPHUOOPHI (mpuMepsI),
AIIEKTPUYECKHE TMPEIOXPAHUTENH, JJICKTPOMArHHUT, JJIEKTPOIBUTATEIb
IIOCTOSIHHOTO TOKa), HWCIIONb3ysl 3HAHHUS O CBOWCTBaX (PH3WYECKUX
SIBJICHUH 1 HEOOXOaMMbIe (PH3NYCCKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIC
npuOOpbl MO CcXeMaM M CXEeMaTHYHBbIM pPHUCYHKaM (SKMJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTEIh BHYTPEHHETO
CropaHusi, dJIEKTPOCKOII, PEOCTaT), COCTABISATh CXEMbI JIEKTPUUYECKUX
Hened C  TMocHeoBaTeNIbHBIM W MapaJyIebHBIM — COSAMHEHHEM
AJIEMEHTOB,  pa3iu4as  YCJIOBHbIE  OOO3HAYEHHS  DIJIEMEHTOB
BJICKTPUYECKUX LIECTIEH;

OPUBOJIUTh TMPUMEPHl  (HAXOAWTh HWHGOOpPMAIMIO O TMpPUMEpax)
NIPAKTUYECKOTO HMCMOJIb30BaHUS (DU3NUECKUX 3HAHUI B MOBCEIHEBHOMU
KU3HU JJI9 0oOecrieueHnus 0€30MacHOCTH MPHU 00pallleHny ¢ mpubopaMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIOICHHS
HOPM 3KOJIOTHYECKOI0 MTOBE/ICHUS B OKPYXKAIOIIeH cpee;
OCYIICCTBIISITh TMOUCK HWH(OpMauu (PU3HUECKOTO COACpKAHUS B
WNuTepHere, Ha OCHOBE HMEIONIMXCS 3HAHUH M IMYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX MCTOYHHUKOB BBIJACIATh HH(pOpMaIuioo, KoTopas
SBJISICTCSI IPOTHBOPEYNBOM MIIH MOXKET OBITh HEJOCTOBEPHOW;
UCTIONIb30BaTh MPHU  BBHIMOJHEHWW  Y4YEOHBIX 3aJaHUN  HAy4dHO-
-IOMYJIAPHYIO JIUTEPaTypy (GU3HUECKOTO COJEP)KaHUs, CIPABOYHBIE
MaTepHuanbl, pecypcel cetu VHTepHer, Biamerp mpuémMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuss MHGOPMAIMHA W3 OJHOU
3HAKOBOW CUCTEMBI B JPYTYIO;



K

co37aBaTh COOCTBEHHBbIE MUCbMEHHBIE U KPAaTKUE YCTHBIE COOOILEHUS,
0000mass UHPOPMAIUI0O W3 HECKOJIBKUX HCTOYHUKOB (PU3HUYECKOTO
colepKaHHus, B TOM 4YHCIe NYOIMYHO NPEACTaBISATh PE3YJIbTAThI
IPOCKTHOM WM HCCIEIOBATENbCKOM  JEATENIBHOCTH, IpU OTOM
rPaMOTHO MCIIOJb30BaTh H3YYEHHBIM IIOHATUMHBIM ammapar Kypca
(uU3HKH, COMPOBOXKIATH BHICTYIUIEHUE MTPE3CHTALIUEH;

OpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB U HMCCIEAOBAHUNA (PU3MUYECKUX
IPOLIECCOB paclpenensTh 00sS3aHHOCTU B TPYIIE B COOTBETCTBUU C
NOCTaBJIEHHBIMHU 3aJJa4yaMH, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA NEUCTBUMN
U KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B
NEATENbHOCTD IPYIIIIHI, BBICTPanBaTh KOMMYHHMKaTUBHOE
B3aMMO/JICHCTBHE, MPOSIBIISISI TOTOBHOCTH pa3peiiaTh KOHQIUKTHI.

KOHIly 0oOy4yeHHs B 9 KJacce IMpeaMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIONIB30BaTh TIOHATHS: CHUCTEMa OTCuéra, MaTepualibHas TouKa,
TPACKTOpHS, OTHOCUTEIIbHOCTH MEXaHUYECKOTO JIBIDKCHMUS,
nedopmanus (yrnpyras, miacTuyeckas), TpeHue, [eHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3Ku, IEHTP TIKECTH, aOCOIIOTHO
TBEPAOE TENO, IEHTP TSKECTH TBEPIOro Tejla, paBHOBECHE,
MEXaHMYeCKHe KoyieOaHUS W BOJHBI, 3BYK, HH(MPA3BYK U YIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJIbHO30PKOCTb,  CHEKTPbl  HUCIYCKaHHUS U
norjomeHus, anbda-, 6eTa- U raMMma-u3IydeHus, U30TOIbI, sIepHas
HHEPreTUKa;

pasznuyarh sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE JIBUXKEHUE, CBOOOIHOE
najeHue  Tel, pPAaBHOMEPHOE  JBUKEHHUE IO  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TeJ, PEAKTUBHOE JBHXKEHHE, KoJeOaTelbHOe
NBWKEHHE (3aTyXalollle W BBIHYKJCHHBbIE KOJeOaHUs), pPE30HaHC,
BOJIHOBOE€  JIBHJKEHUE,  OTpPa)XX€HHE  3ByKa,  NPSMOJIMHEHHOE
pacrpoCTpaHeHUe, OTpPaKEHUE U MPEJIOMIIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPAXCHHUE CBETA, Pa3IOKEHUE OEIoro CBeTa B CIIEKTP U
CJIOKE€HHME CIEKTPaJIbHBIX IIBETOB, IMCIEPCUSI CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOTO CIEKTpa U3Ty4CHUS )
0 OIKMCAaHUI0O WX XapaKTepPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh TMPOSBICHUE U3YYEHHBIX (PU3NUECKUX SBICHUM B
OKpy’)KaromeM mupe (B ToM uwuciie (U3NYECKUE SBJICHUS B MPUPOJIE:
NPUWIUBBL M OTIUBBI, JABWXKEHHE [IaHeT COJHEYHOM CHCTEMBI,



PEAaKTUBHOE JBHXKCHUE JKMBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMU, 3€MJIETPSACEHUE, CEMCMHUYECKHME BOJIHBI, I[YHAMH, 3XO,
[[BETA TeJI, ONTUYECKUE SIBICHUS B MPUPOJE, OMOJIOrMUYeCcCKOe ACUCTBUE
BUJIUMOTO,  YIbTPapUOIETOBOTO U PEHTTEHOBCKOIO  H3JIyYEHUM,
€CTEeCTBCHHBIM  paguoOaKTUBHBIMN  (OH,  KOCMUYECKHE  JIy4H,
paJMOAKTUBHOE W3JIYYCHUE MPUPOIAHBIX MHUHEPAIOB, JCHCTBUE
pPaIMOAKTUBHBIX W3JIYYEHUW Ha OpraHu3M YeJIOBEKa), MpPU HTOM
NepeBOAUTh  MPAKTHUUECKYI0  3aJadyy B Y4eOHYIO,  BBIICISATH
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBIICHUN;
OMKUCHIBATh HW3y4YEHHBIC CBOWCTBA Tel U (PU3NUECKUE SBICHMUS,
UCTIONB3Ysl (PU3MUecKre BETUYUHBI (CPEHSIS U MTHOBEHHAss CKOPOCTH
Tea MPU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHUE, TEPEMENICHUE, TTYTh,
yIjaoBas CKOpPOCTh, CHJIa TPEHHUs, CUja YNPYTrOCTH, CUJA TSKECTH,
YCKOpEeHHEe CBOOOJHOrO MaJCeHHs, BEC Telld, UMITYJIbC Tesla, UMITYJIbC
CUJIbI, MEXaHM4YeCKas paboTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
TeJa, MOJHITOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPIrus
CXKaTOW MPYKUHBI, KUHETUYECKAs HSHEpPrusi, IMOJHAsg MeXaHUYecKas
SHEPrus, MEPHOJ M YacToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS
Cpenbl), IpU OINHCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJMYUH, OOO3HAYEHUS U €IUHULBI (U3HUECKHUX
BEJIMYMH, HAXOAWUTh (POPMYIIbI, CBA3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMH BEIWYUHAMHU, CTPOUTH T'paQUKU HU3YUCHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl 3AKOH COXPAHEHHMs YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
IPUHLMI CYNEPHNO3UIMUA CHJI, NPUHIUII OTHOCUTENIBHOCTH [anunes,
3akOHbI HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOrO0 M MacCOBOTO
yucesl NpU  SAAEPHBIX pPEaKUuAX, IOPU 3TOM JaBaTh CJIOBECHYIO
dbopMynHpOBKY 3aKOHAa H  3alUChIBaTh €r0  MaTeMaTU4YecKoe
BBIPAXKECHHUE;

OOBSACHATHh (PU3MYECKHE TPOILECCHl M CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE  CHUTyalluldl  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO--CJIC/ICTBEHHBIE CBS3HU, CTPOUTH OOBICHEHHUE U3 2—
3 JOrM4ecKUX MIaroB C ONOpOM Ha 2-3 U3y4YEHHBIX CBOMCTBA
bu3nYecKuX ABJICHUHN, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
pemath pacy€THbIC 3amaun (OomMHparmmuecs Ha cUcTeMy w3 2-3
yYpaBHEHU), UCIHOJNb3Yd 3aKOHbBI U  (OPMYIIbI, CBS3BIBAIOIINE



(¢u3nueckre BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jayu
3alMChIBaTh  KPaTKOE yCIOBUE, BBIABIATH HEAOCTAIOLIUE  WIIU
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAHMbIE
JUISL pellieHus, MPOBOJIUTh PACUETHI U OLIEHHUBATH PEATUCTHUYHOCTH
NOJIYYEHHOT'0 3HAY€HUs PU3NYECKON BETUUNHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PpEUIUTh NpH TMOMOIIH
(u3HUECKHX METOO0B, UCIOJIb3Yys ONMHMCAHUE UCCIEIOBAHUS, BBIIEIAThH
IpoBepsieMOe TMPEINON0KEHHE, OLICHUBATh IPABUIBLHOCTbH MOPSIKa
NPOBEJICHUSI HCCIEOBaHMs, JellaTh BbIBOJAbI, HWHTEPHPETUPOBATH
pe3yNbTaThl HAOIOICHUM U ONIBITOB;

OPOBOAUTH OMNBITHl O HAOMIOACHUIO (PU3NYECKUX SBJICHUU WU
(u3nUecKrX CBOWCTB Tell (M3yuyeHue BTOPOro 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUS PHEPI'HH, 3aBUCHUMOCTh Mepuoja KojeOaHuil MpyKUHHOTO
MasiTHUKA OT MacChl ITpy3a U )KECTKOCTU MPY>KUHBI U HE3AaBUCUMOCTD OT
aMIUTUTYJbl MaJIbIX KOJeOaHWi, NPSIMOJIUHEHHOE pacIpOCTpaHECHUE
CBETa, pa3joXKeHue Oenoro cBeTa B CHEKTP, H3YUYCHHE CBOMCTB
U300pa’keHus B IJIOCKOM 3€pKajieé U CBOMCTB M300pakeHUsI IIpeIMETa B
coOuparoiieit TuH3e, HaOII0JeHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB
U3ITyYEHHUs): CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO
Habopa oOOpyAOBaHMS, OMMCHIBATH XOJI OMNBITA U €ro Pe3yNbTaThl,
(bopMyIHpOBaTH BHIBOBL

OPOBOAUTH TMPU HEOOXOJMMOCTH CEpPUI0 TMPSIMBIX HM3MEpPEHUH,
ompeseNsisi CcpeqHee 3HAUYCHHE H3MepseMol BeauuuHbl ((hokycHoe
paccTrosiHEe coOMparolieil JUH3BI), OOOCHOBBIBATH BBIOOP cIoco0a
U3MepeHus (M3MEPUTEIIHLHOTO TTPUO0opa);

POBOAUTH HCCIIEIOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEJIUYUH C
UCIOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayaJbHON CKOpPOCTH, MepHoja
KoJIeOaHUI MaTeMaTUYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHHs CBETAa OT YIUIAa MaJEeHUs U yIJa MPEIOMIIEHUs OT yria
HajeHus1): IUIAHUPOBATh MCCIEA0BAaHUE, CaMOCTOSITEIbHO COOHpaTh
YCTAaHOBKY, (DPUKCHUpPOBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHMOCTHU
¢u3nuecKknX BETWYWH B BUJE TaOIUIl U TpaUKOB, J€aTh BBIBOJIBI 11O
pe3yJIbTaTaM MCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHHsI (U3NYECKUX BEJIUYUH (CpemHss
CKOPOCTh W YCKOPEHHE Tejla MpU PABHOYCKOPEHHOM JBHYKEHUH,
YCKOpEHUE CBOOOAHOTO MaJeHUs, KECTKOCTh NPYXKUHBI, KOADPUIUESHT
TPEHMsI CKOJBXEHMS, MEXaHUYecKass padoTa U MOILIHOCTb, 4acTOTa U
NepUoJ KoJeOaHUil MaTEeMaTUYECKOTO0 U MPYKMHHOIO MAasiTHUKOB,



ONTUYECKass Cuja COOMpAaoIIed JIMH3bL, PaJUOAKTUBHBIN (DOH):
IUIAaHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMIOJHATh  U3MEPEHHUs, CcleAyd MpEeUIOKEHHONM  HMHCTPYKLUH,
BBIUMCISATh 3HAYEHUE BEJIUYMHBI M aHAJIU3UPOBATh IMOJIyYCHHbBIE
pEe3yNbTaThl C YYETOM 3aJAaHHOU MTOTPELMIHOCTU U3MEPEHUM;

coOnoaTh MpaBWiia TEXHUKM Oe3omacHOCTH TIpu  pabore ¢
1abopaTOpHBIM 000PYIO0BAaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3NYECKUX MOJEIEeH:
MaTepHualibHas TOYKa, aOCOJIIOTHO TBEPJOE TEIO0, TOYEUHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJeNb aToMma, HyKJIOHHas
MOJIeNIb AaTOMHOTIO S]1pa;

XapaKTepu30BaTh NPHUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha UX omucaHusi (B TOM YMHCIE:
CIUJOMETpP, JATUUKHU TOJOKEHHUS, PACCTOSTHUS M YCKOPEHUSs, paKera,
9XOJIOT, OYKH, MEpPUCKON, (oToamnmapar, ONTUYECKUE CBETOBO/IBI,
CIEKTPOCKOM, J03UMETp, Kamepa BunbcoHa), MCHoNb3ys 3HAHUSA O
CBOMCTBaxX (U3MUYECKUX SBJICHUM H HeoOXoauMble (GU3HUYECKUE

3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M  CXEMAaTHYHbIE PUCYHKH  H3YUYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEpPUTETBHBIX npudopoB u

TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEIICHUH Y4eOHO--TIPAKTUUECKUX
3a/lay, ONTUYECKUE CXEMBI JIJISi MOCTPOCHUS M300paKeHU B TUIOCKOM
3epKalie ¥ coouparoiie JMH3e;

OPUBOJIUTH TMPUMEPHl  (HAXOAWTh HWHGOOpPMAIMIO O TMpPUMEpax)
IPAKTUYECKOTO MCIOJIb30BaHUS (DU3NYECKUX 3HAHUUM B MOBCEIHEBHOMN
KU3HM JJIs1 oOecrieueHrs 0€30MMacHOCTH MPpU OOpaIlleHHH ¢ MpuOopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIOICHHS
HOPM JKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;
OCYIIECTBIISITh TMOUCK HWH(MOpManuu (PU3HUECKOTO COACpKAHUS B
WNuTtepHere, camMocToATeNnbHO (QOpMyNHUpysl TOUCKOBBIA  3aIpoc,
HaXOAUTh  TMYTH  OMPENEICHUS  JOCTOBEPHOCTH  TOJTYyYCHHOU
nHGOpMAIMK HAa OCHOBE HMEIOMIMXCA 3HAHWA W JOTOJHUTEIHHBIX
HUCTOYHUKOB;

UCIIOJIb30BaTh TPU  BBITIOJIHEHWH YYEOHBIX 3aJaHUN  HAy4YHO--
NOMYJISIPHYIO JTUTEPATYPY (U3UYECKOTO COJNEPIKaHMs, CIPABOYHBIC
MaTepHuanbl, pecypcel cetu VHTepHer, Biamerp mpuémMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuss MHGOPMAIMHA W3 OJHOU
3HAKOBOW CUCTEMBI B JPYTYIO;



co37aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
MH(pOpPMAIUU U3 HECKOJIBKUX HCTOYHUKOB (DU3UUYECKOrO COAEpPIKaHUA,
myOJIUYHO MIPEACTABIATH pPE3yIBTATHI IIPOEKTHOM WU
VICCIIEI0BATEIBCKON AEATENBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
U3YYCHHbIH TMOHATUMHBINA amnmapaT HM3y4yaeMoro pasjaeina (QU3uKu U
COMNPOBOXK/JIaTh BHICTYIUICHUE MpPE3eHTalell ¢ y4éToM OCOOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bubmmoreka [{OK
11 o - 2
FISHIca * Hayka O TpHpoae https://m.edso0.ru/7f416194
1.2 du3nyeckre BEIUTINHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TIO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHBIC COCTOMHI Bemectsd https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIDREHHC https://m.edso00.ru/7f416194
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bubmuoreka [JOK
2 4 4 1
3 HEPLULA, Macca, IDIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3zpnen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUST
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN IEKTPUUYECKUN TOK 20 1 7 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanu4yeckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOTbL COXpATIeHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
2.1 Mexanudueckue KoJjieOaHus 7 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 MexaHnueckue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasnen 3. DileKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
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Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETA 6 2 bubmorera [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2 JIMH3BI ¥ OITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 brbmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (Tpoetiie aTOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTE 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27
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