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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOIO o0OIIero o00pa3zoBaHUs
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
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH Yy4yeOHOro mnpeamera B peanusauuu tpedoanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

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

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

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onoorueit, acTpoHoMHueH 1 pu3nyeckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa30BaHHSA B CTPYKTYpe OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBSCHSATPH SBICHHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX

2



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).

Ieau nzyyenus Gu3nNKu:

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

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaMEHTAJIbLHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

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

npuoOpeTeHne 3HAHWUH O JHUCKPETHOM CTPOSGHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

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

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3a7ad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PaboThl ¢ mHpOpMaIuel GU3HIECKOro COACpKaHuUs,
BKJIOYass UHQOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamu mpodecCHoHaTbHON TEeITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

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

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



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



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

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 UEHbI IeTEeHUs IIKaJIbl U3MEPUTEIHLHOTO Mpudopa.
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
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

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

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

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

Jemoncmpayuu.



1. HabGmonenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIOUIUMXCS  MPUTSHKCHUEM WU

OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUIT MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak NpPUYHHA
U3MEHEHHUS CKOPOCTHU JBIDKCHHS Teld. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cuta Kak XapakTepucTHKa B3aumojaeucTBus Ten. Cuiia yrpyrocTd U 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHN U TPEHHE MOKOs. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmronenue siBjeHUs: HHEPIIUH.
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IapuKa o
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

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

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



Paspnen 4. /laBinenue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M rasamu. 3akoH [lackansa. [ImeBmMarnueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHUS >KUIKOCTH OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. Omnbit Toppuyennmu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

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

Jemoncmpayuu.
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue miaBaHus Tel: IJIaBaHUE WIN IIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

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

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

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

OnbIThl, JEMOHCTPUPYIONIUE 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe
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npaBuwio» Mexanuku. KIIJ[ npocTeix MexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermioBble siBIeHUS.

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

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

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JABHUXKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

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

BnaxHocTs Bo3myxa.

DHeprus TOIIMBa. Y eibHas TEIJIoTa CrOpaHus.

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

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Ha6monenue nuddysuu.

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

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Bunabl reronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

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

HaGmtoieHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Mojenn TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

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

Ornpenenenue qaBieHUs BO3yXa B OaJTOHE IITPHILA.

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

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

HaGmonenne w3MeHeHHMsT BHYTPEHHEW OSHEpPruu Tella B pe3yibTaTe
TEIJIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

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

OrnpeneneHue yaeabHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsuoB. BzaumopeinctBue
3apsbKeHHBIX  Tesl. 3akoH KynmonHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).



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

Hocutenu snektpuyeckux 3apsaoB. DIEMEHTAPHBIA SJICKTPUUECKUAN 3apsil.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
Nctounuku mocTossHHOTO TOKa. JIEMCTBUS 2JIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 ydacTka uenu. [locienoBaTenbHOE U MapaIIETbHOE COETMHEHNE TPOBOIHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1enyu U MOTpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3eKTpoMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOABUTATENb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEH B  TEXHUYECKUX
YCTPOMCTBaX U Ha TPAHCTIOPTE.

OnbiTel @Papajies. SABneHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHeparTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIIeKTpOCTATUUECKAsT UHTYKITUA.
3aKOH COXpaHECHUS ICKTPUUECKUX 3apsII0B.
[IpOBOTHUKH U JUBIEKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psa.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25IeKTpU4eCcKOro HapsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBre NoCcTOSSHHBIX MAarHUTOB.

W 00 N Uk~ WwWN e
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

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

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

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

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

o ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIHEH U [Opu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

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

N3mepenue n perynmpoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, IUIOMAAU MONEPEYHOr O
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOrO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHrie MarHUTHOTO MOJISI HOCTOSHHBIX MATHUTOB MPU UX 0O0bETUHEHUHN
Y Pa3/ICIICHUMN.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTYyILIKXA C TOKOM U MarHuTa OT CUJIbl TOKA ¥ HaIIPaBJICHUA TOKA B KaTYyIIKE.

18. MI3yueHue nercTBUs MarHUTHOIO I10JIS Ha IIPOBOJHUK C TOKOM.

19. KoHCcTpyrpoBaHue U U3y4eHHe padOoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HaIPaBICHUS HUHIAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nB>keHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBmxkeHue. CB0oOOHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMXKEHHME TIO OKpyx)HOCTH. [lepuon m uvactora oOparieHusl.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

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

PaBHOBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskeCcTH.

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

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHAs SHEPTUS TeNa, TOJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TEJa OTHOCUTEIHHO Pa3HBIX TEI

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» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NPU B3aUMOJICHCTBUHU TEJ.

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 IIJIOCKOCTH.

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

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

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOJTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CUITBI TPSHUS TIPU PABHOMEPHOM JIBIDKCHHH TEJa 110
TOPU30HTAIIBHOM MOBEPXHOCTH.
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10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOABUKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

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

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

3Byk. I'poMKoCTh 3Byka W 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 4acTOTHI U Miepruoa KoeOaHuil MPY>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KoieOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue 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.
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OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

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

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

Jlunza. Xon mydedt B muH3e. OnTuyeckas cuctema (poroarapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cucteMma. biiM3opyKoCcTh U TaIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HetoToHa. CrokeHue
CIIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue nzo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ JIydeu B pacCeHBaroIlen JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpuaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.

11. Paznokenue 6emoro cBeTa B CIEKTP.

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

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KE€HHUsI CBETOBOIO Jyda OT yria
naJCHUs.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccnemoBanue 3aBUCMMOCTH yTjla MPEJIOMIICHUSI CBETOBOTO Jiy4ya OT yrjia
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. TlonyuyeHue nu300pakeHUI C TOMOIIbIO COOUPAIOIIEH JIUH3BI.

LW 0 N Gk W E
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5. Ompenenenue (OKYCHOTO pacCTOSIHUSI U ONTUYECKOM CHIIBI cOOUMparomien
JUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna v mianerapHas mojenb atoma. Moaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. W3orombl.  PanuoakTuBHBIC
npeBpainieHus. [lepuos momypacmnaaa aTOMHBIX SIAEDP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi CBsizM aTroMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuum cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia v 3BE37.

Anepnas sHepreTuxa. JeMCTBUS pPaJAMOAKTUBHBIX H3JIYYCHUUW Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CnexTpsl pa3au4HbIX Ta30B.

3. Cnekrtp Bojopoa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpaius u3inydeHus NPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie padbomwt u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccnenoBanme TpeKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYTh TIPEAHA3HAYECH JJI CUCTEMAaTHU3AIIH
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MUKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
TOCYy/IapCTBEHHOMY JK3aMEHy M0 (pu3uke st 00yJaromimxcs, BBEIOPABIIUX ITOT
y4eOHBII TpeaMeT.

[Ipu M3ydyeHHU JAHHOTO MOJYJSI PEANTM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O00ECMEYMBACTCS OCTIKCHHUE MPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHHUE HAY4YHBIX METOJOB HCCJEI0OBaHUs
SBJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE

16



SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.
[IpyuHUIMNIHANBHO AEATENBHOCTHBIM XapaKTeP JAaHHOTO pa3/ielia peain3yercs 3a
CYET TOro, UTO 00YYAIOIIHECs BHITIOIHSIIOT 3aJJaHUsI, B KOTOPBIX UM TMpejiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue sIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S MPOBEPKU TUMOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamW0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB
SHEPTUMU.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXK/ICHUHU 00IIECTBEHHO 3HAYUMbBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE 3CTETHUYECKUX KauecTB (pU3Myeckod Hayku: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

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

— pa3BUTHE HAy4YHOW JIO0O3HATENBHOCTHU, HMHTEpPEca K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCIOBUAX;

— copMHUPOBAaHHOCTH HaBbIKA pediekcuu, MpU3HAHNE CBOETO IIPaBa Ha OLTUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS
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e — AKTUBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIBbHOM HANPABICHHOCTH, TPEOYIONIMX B TOM YHCIIC U PUBHMUYECKUX 3HAHUN;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAllMs Ha MPUMEHEHHE (PUBUUECKUX 3HAHUM JJIs PEIICHHUS 3ajad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e §8) aganTanuyM K HM3MEHAKIIMMCS YCJOBHSIM COIHUAJBHOH M MPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBUU MPH BHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 IPAKTUUECKYIO
NEeSTeNIbHOCTB;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUMU, B TOM YHCIIe (OPMYIUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO pPA3BUTUS B TNPHOOPETEHHWU HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUYETOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Yy4eOHBIC  JICUCTBUS,  PETyJSTHBHbBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:
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BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHABIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS AJIs
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOABI C UCIIOJIBb30BAHUEM JACTYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIIETO0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATH  BO3MOXKHOE  JajibHEHIee pa3BUTHE  (DU3UUYECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndecKkoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMmaMu, HHOM rpa)uKor U UX KOMOWHAIIHSMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh HJCU, HAIICJICHHBIE Ha PEIICHHE 3aJaud M MOJJIep)KaHue
0J1aroKeaaTeaIbHOCTH OOIICHHS,
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COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PelIeHH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NESATEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHKEHHUIO: paclpeessiTh poJiM, OOCYX AaThb MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
IUTsE petieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyallbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YUYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTH)KEHUS) PE3ylbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJa0BeKa B XOJ€ CIopa Wiu AUCKYCCUM Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;
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MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIB30BaTh  TOHATHUSA: (PU3MYECKHE U  XUMHYECKUE  SBJICHUA,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuia, nedopmarus (ynpyras, IIaCTUYECKast ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpAILICHHUS, TIEpeaaya JaBJICHUS TBEPABIMU TEJIAMU, KUIKOCTIMH U Ta3aMHU,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MYECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIABaHHE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckne BeMMYuHBI (Macca, 00BEM, TNIOTHOCTD BEIIECTBA, BPEMS, IyTh,
CKOPOCTb, CpEIHss CKOPOCTb, CUJIAa YIIPYIOCTH, CUJIA TAKECTH, BEC TENa,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUIKOCTH, T'a3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO} (OUIMEHT TIONE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMalbHas dSHEpPrusi), NpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3HUeCKuil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAUYCHUS U €THHUIIBI
¢u3nuecknX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYeCKOH
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

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

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (DU3NUYECKUE BEIUYMHBI: Ha OCHOBE aHaIu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOUN BEITUUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
IpenoNoxkeHue (TunoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOJTYUESHHBIN
pe3yNbTaT, HaXOJUTh ONIMOKM B XOJIe ONBITA, JeJaTh BBIBOJBI IO €r0
pe3ynbTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3rUecKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIO0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUs, 3aIUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOBI;

BBITIONHATh TMPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHM, MacChl Tea,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHHIE 3aBUCUMOCTH OJTHON (DH3UYECKON BETUUUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PABHOMEPHO JBUXKYILETOCS TeJla OT BPEMEHU IBUKEHUS Teja, CUIIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B
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IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeMO, KOA(Q(UIIMEHT TIOJE3HOTO  JICWCTBHSI  MPOCTHIX
MEXaHHM3MOB), CICAYsd TNPEIIOKESHHON WHCTPYKIIUU: TPH BBITOJHCHUH
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHWE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh NMPUHIUIIBI JICUCTBHUS MPUOOPOB U TEXHHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIINITHAKKA, YCTPOWCTBO BOJOIPOBOJA, THIPABIMYSCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUIECKUE 3aKOHBI
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIB30BaHUS (U3HYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOICHISI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHHUKOB wuHpopManuu B HWHTEepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHUN YYEOHBIX 3aJaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTo COACPKAHUS, CIPABOYHBIE MaTePUAIIbl, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
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yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WX
y4eOHBIX HCCJIEIOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapatr Kypca (HU3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

IpU BBHINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTaBICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJIaJ B  JICATEIBHOCTh  TPYIIIbI, BBICTPaUBaTh
KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

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

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE€ COCTOSIHUS BEIIECTBA, KPUCTAITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, IOCTOSHHBIN SJICKTPUUECKUN TOK, MArHUTHOE TI0JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TenIonpOBOHOCTb, KOHBEKIHSI, U3IIyYeHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
10 OINHCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTaJUIbl B Tmpupone, uznydeHue ComHLa, 3amMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIFOCOB, POJIb MATHUTHOTO MOJIS JJ1s )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHUE, TMPU HTOM TMEPEBOJUTH MPAKTHUUECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJeNbHas TEIUIOEMKOCTh BEIECTBAa, VJEJbHAs TeIUIoTa
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IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAaIlIMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, IEKTPUUECKUH 3apsij, CUla
TOKa, DJJEKTPUYECKOE HANpsDKEHUE, CONPOTHUBICHUE  ITPOBOJHMKA,
yJIeTIbHOE COMPOTUBIIEHHUE BELIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpU ONHCAHUM TPABUIBLHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIIOJIb3YEMbIX BETUYMH, 0003HaYEHUS U €JUHULbI (PU3UUECKUX BEIUYMH,
HaxXOAUTh (OPMYJbI, CBS3bIBAIOIINE JAHHYIO (DU3NYECKYIO BEIUYUHY C
JIPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(du3HUeCcKUX BETUYMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHLMUII CYNEPHO3UIMU NoJjiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NUYECKHE MPOILECChl M CBOMCTBA TeEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHbIEC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBaKOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(Gu3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IPAaBWIBHOCTh IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢du3rUecKnX CBOMCTB Tel (KamUUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOILECCa OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHWH OT LBETA M3Iydaromed (IOrjaomarole)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3aldsl MarHUTHBIX I[IOJIEd MOCTOSHHBIX MAarHUTOB, JEUCTBUS
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MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, ONMUCHIBATh X0/ ONbITA U (DOPMYITUPOBATH BHIBOIBI;
BBIMOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIaKHOCTH
BO3JlyXa, CUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COTIOTHOMN MOTPEIIHOCTH;

POBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢ MCHOJB30BAHHEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHMsI U Y/IeJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHMUKA, CUJIBI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI OTYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1eTIaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMUUMH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKa): TUIAHUPOBATh HM3MEPEHHs, COOUpPAThH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOI Ha MX OMUCAHUs (B TOM YHUCIIE: CUCTEMa
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEeAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOJBUTATEb TOCTOSSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
nprOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTElb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
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OpPUBOAUTH  TpUMEpPbl  (HAXOAWTh  HWHGOpPMALKMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TTOBEICHHSI B OKPY KAIOIIEH Cpeie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMOJIHEHUH YUEOHBIX 3a/laHUil HAYyYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHUCHMEHHBIE W KPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOM
WM MCCIIE0BATEBCKON IEITeTLHOCTH, IIPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUN:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErPy3KH, IEHTP THKECTU, aOCONIOTHO TBEPAOE TEIoO,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
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TEJl, pEaKTUBHOE NBIDKEHUE, KOJIeOaTelbHOE IBMKCHHE (3aTyXamoIlue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ¥ CIOXCHHE CIEeKTPaJbHBIX [IBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B TPUPOJIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJOTHYECKOE JICWCTBUE BUIAMMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPTraHMW3M YeJIOBEKa), MPH ITOM IEPEBOJUTH IMPAKTUYCCKYIO 3alady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM JIBIJKEHHH, YCKOpPEHHUE, IMepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJl MMOBEPXHOCTHIO 3€MJIM, MOTEHIMAbHAS SHEPIHs CKATOU
HpPY>KUHBI, KHHETHYECKAast SHEPT U, TT0JIHAsE MEXaHNYeCKasi SHEPIUsl, IEPUOT
M 4yacToTa KoJieOaHWi, /UIMHA BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpefbl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHUA CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMs SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEN
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IpU SIIEPHBIX PEAKLUUAX, IPU STOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUpAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIINE (PU3NYECKUE BETMYMHBI: HA
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATh
HEJO0CTAIOIIME WM U30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pELIeHUs, NPOBOAUTH pacu€Tbl M OIEHUBATH
PEANMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(¢u3MUeCKX METO/OB, HCIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOICHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTuH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTBH OT
aMIUTUTY/BI MAJIbIX KOJIEOaHUH, MPSMOJIIMHEHHOE paCIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COoOHparoien
JAUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJKEHHHM 0€3 HadaJlbHOM CKOpPOCTH, HepHojaa
KoeO0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpake€HUsi CBETa OT yrIja MaJeHusi U yrjia NpesIOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh
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YCTaHOBKY, (DHKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3uYecKUX BEIUWYUH B BUAE TaOmuil U rpaduKoOB, JeJaTh BHIBOJLI IO
pe3yabTaTaM UCCIIeI0BaHUSs;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKass padoTa W MOIIHOCTh, YacCTOTa W IEPUOJ
KoJIcOaHWA MAaTeMaTHYeCKOTO0 W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMWparoIel JMH3bI, pPaJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIMH, BBIYUCIIATH 3HAYCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmnHcaHus (B TOM 4YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH MU3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHry  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;
OPUBOIUTHL  TpUMEphl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHHSI B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3HUECKOTO COJACpKAHHUS B
WNuTepnHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;
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MCII0JIB30BaTh MPHU BBIIOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JAUTEPaTypy PU3HUECKOrO COACPHKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE UM YCTHBIE COOOILEHHUS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro pasaena (U3UKA U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ (uu¢pposrIe)
MpPOrpaMmabl Bceero KonTpoabHubie IIpakTuyeckue
o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa
bubmmoreka [{OK
1.1 dusuka - HayKa 0 TPUPOJIC 2 https://m.edsoo.ru/7f4161
94
bu6moreka [IOK
1.2 du3nyeCKUE BEINUNHBI 2 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBIH METOT IIO3HAHMS 2 1 https://m.edsoo.ru/7f4161
94
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue BellecTBa 1 https://m.edsoo.ru/7f4161
94
JIBI)KEHHE U B3aUMOJICHCTBUE YaCTH bubmmorexa LIOK
2.2 A B 2 1 https://m.edsoo.ru/7f4161
BeIlleCTBA
94
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSTHHSI BEIleCTBa 2 https://m.edsoo.ru/7f4161

94
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Hroro no pazgeny 5)
Paznen 3. /IBu:keHue U B3auMo/jieiicTBue TeJl
bubmmoreka [{OK
3.1 MexaHn4ecKoe JIBUKEHUE 3 https://m.edsoo.ru/7f4161
94
bubmmoreka [IOK
3.2 Wuepius, Macca, MIOTHOCTb 4 https://m.edsoo.ru/7f4161
94
bu6moreka [IOK
3.3 Cuna. Bunasr cun 14 https://m.edsoo.ru/7f4161
94
Hroro mo pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH 1 ra30B
. bu6mmoreka [IOK
41 Hasnenue. [lepenaya naBieHus: TBEPAbIMU 3 httos://m.eds0o.ru/7f4161
TeJaMU, SKUAKOCTSIMHU U ra3aMu 04
bu6mmoreka [JOK
4.2 JlaBiieHne XKUIKOCTH 5 https://m.edsoo.ru/7f4161
94
bubnuoreka [JOK
4.3 ATMmochepHOe IaBiIeHne 6 https://m.edsoo.ru/7f4161
94
. bubmuoreka [JOK
4.4 HeHCTBPfe PRHAROCTI M Tasa Ha 7 https://m.edsoo.ru/7f4161
MOTPYKXEHHOE B HUX TEJO 94
Wroro no pazgeny 21
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Pa3nea 5. PaGora u MolHOCTDb. DHEprus

bubmuoreka [JOK
5.1 Pabora n MomHOCTB 3 1 https://m.edsoo.ru/7f4161
94
bubmmoreka [{OK
5.2 [TpocTbie MEXaHU3MbI 5 1 https://m.edsoo.ru/7f4161
94
bubmmoreka [{OK
5.3 MexaHu4eckasi SHepPrusi 4 1 https://m.edsoo.ru/7f4161
94
Hroro mo pazgeny 12
Paznen 6. IToBTOpuTEIHHO-00001AI0 KT MOTYJIH
6.1 [ToBTOpeHue u 0000ImIEeHNE COACPIKAHUS 3
Kypca Gu3HMKH 3a 7 Kacc
Hroro mo pazmeny 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KJIACC

KoauuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ KoHnTpoJbHbIe IlpakTH4ecKue (uu¢posrwie)
NPOrpaMMbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pasnen 1. TensioBble siBJIeHUs
bubmmoreka [{OK
1.1 C i 7
TPOCHIE H cBOCTBa BeMlectsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIUIOBHIC TPOHECEH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apAIbl. 3apSKECHHbIC 7 1 bubmuorexa [JOK
' Tesa M UX B3aUMOJICICTBIE https://m.edsoo.ru/7f4181ce
bub. OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h tI/tIpJSI:I;I/(r);.eeIzjzg).ru I7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
Pa3nen 3. IloBTopuTe/ibHO-0000 A0 M
MOIYJIb
31 [ToBTOpenue u 06001IeHUE COMEePKAHUST 3
' Kypca Gpu3uKu 3a 8 Kiacc
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

145
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ KoHnTpoJbHbIe IlpakTuyeckue | (uudpoBbIe)
NPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusi U BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIS BOIMEHL JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
DIIEKTPOMAarHuTHOE MOJe U bubnunoreka [JOK
3.1 6 2
SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6

Pa3pea 4.

CBeTOBBIC ABJICHUSA
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4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [{OK
4, P 2
3 a3JI0)KeHHe OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
51 Hcnyckanue u noryionieHue cBera 4 1 bubnuoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTe/ 1bHO0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME

39



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

		2023-10-10T12:48:43+0700
	Майорова Оксана Крестьяновна




