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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIlEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (penepaibHOi paboueil mporpaMMbl BOCIIMUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMbl MO (U3MKE HAMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCA W OpraHu3alui0 HM3yYeHUS
(¢u3MKuM Ha JESITeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHrne yueOHoro Marepuaia
1o rogaMm o0yyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pH3ndecKre 3aKOHBI JIeKaT B OCHOBE MTPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHOMUEH B pusnueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsieT Hauboyiee SICHBbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MOoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIAaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYype OOIIEro
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE MpPEAIONAraer OBJAJCHUE
CIIEIYIOUIMMH KOMIIETEHTHOCTAMHM, XapAaKTEPU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBICHUS;

e OLCHUBATH U IOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e UWHTEPHPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

Henun wusyuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS
omnpeneneasl B KoHmenmmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
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OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadps 2019 r. Ne [1K4BH).

Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HHTEpeca M CTPEMJICHHS OOYYaloIIHUXCSs K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMHUPOBAHKE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSIM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepUH M PyHIaMEHTAJIbLHBIX 3aKOHOB (PU3HKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
po(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeaeH MmporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI oOecrieynBaeTcs PEIICHUEM CICAYIOIINUX 3aaav:

npuoOpeTeHne 3HAaHWH O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIH30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOCHHE METOJIOB pCIICHUS TMPOCTEHUIINX pacu€THBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoOJIeTIeH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OIBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAIbHBIE HUCCIENOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ mHpOpMaIuel HU3NIEeCKOro COACpKaHus,
BKJIOUast UHPOPMAIIUIO O COBPEMEHHBIX JIOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlIEHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaIbHON AeSATETHPHOCTH, CBI3aHHBIMU
¢ (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B &
KJlacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Henelo).



[Ipennaraemslii B mporpaMMe no (U3HKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JA€IaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HMHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3MepeHue Qusnueckux BenUuuH. Duznueckue
npubopsl. [lorpenHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EctecTBeHHOHAy4HBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIJBIIKCHUE TUIOTE3, YKCIIEPUMEHT 0 MPOBEPKE TUMOTE3, OOBICHEHUE
HabmonaemMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKHE, MAarHUTHBbIE, CBETOBBIC

SIBJICHUS.
2. dusznueckue NMpuOOPHI M MPOIEAYypa NMPIMBIX U3MEPEHHN aHAJTOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeTEeHUs IKaJIbl U3MEPUTEIHLHOTO Mpudopa.
2. M3MepeHue paccTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEA.
4. OrmpeneneHue pazMepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIIEHHOTO TOPU30HTAILHO, TeM OoJibllie, 4eM OoJbllle BhICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul] BeniecTBa. CBs3b CKOPOCTH JBUKEHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddysusa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctaminyeckux) Tena. B3auMOCBSI3b MEXIy CBOMCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpavuu.



1. HabGmronenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WIU

OTTAJIKUBAHUEM YaCTHI] BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuamMeTpa aromMa METOAOM DpsOB (C  HCIOJNb30BAaHUEM

doTtorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMO/IECTBHE TeJl.

Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHIKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NMpUYHHA
U3MEHEHUS CKOPOCTHU [IBIDKCHUS Teld. Macca Kak Mepa HWHEPTHOCTU Tela.
[InotHOCTH BemiecTBa. CBSA3h MJIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IMHHIIC
00BéMa BelecTna.

Cwta Kak XapakTepucTHKa B3aummojaeucTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl C MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. CnoxxeHnue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKoIbXKEeHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Hemoncmpauuu.

HabGmonenre MexaHU4ecKoro JTBUKEHUS Tena.
HN3mepenne cKkopoCTH MPSIMOJIMHENHOTO JBUKCHUS.
HaGmronenue siBieHUs: HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.
. CnoxxeHue cuji, HallpaBJIEHHBIX M0 OJHOMN MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).
2. OmnpenenieHre CpelHEM CKOPOCTH CKOJBXKEHUA Opycka WIM IIapuKa I0
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHH TEJL.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TEA.

4. OmBITBI, JTEMOHCTPHUPYIOIIHE 3aBUCUMOCTh paCTsDKCHHS (IedopmMariin)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.
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Paspnen 4. /laBinenue TBEPABIX TeJl, dKHAKOCTEi U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUS AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHMs Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackana. ITHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmaromuecs cocyabl. ['MapaBIuyeckue MeXaHu3Mbl.

AtMmocdepa 3emunn u atmocdepHoe naieHue. [IpuuuHbl CylecTBOBaHUS
Bo3aymiHOM oOosnouku 3emiu. OmbiT Toppuuennu. M3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 M3MepeHus: arMocGHEepHOro AABJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmatoiuecs cocy/bl.

I'mppasnnueckuii npecc.

[IposBnenue nercTBrst aTMOC(HEPHOTO AABICHHUS.

o Uk w N

3aBUCUMOCTbH BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja
Y TUIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITATIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIOBHE IJIaBaHUA TEJ: TUIABAHUE UITW NTOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TEJa U KUJKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMA MOTpyKEHHOM B
AKUJKOCTh YaCTH Tea.
2. OmpenenieHue  BBITAIKUBAIOMIEH  CWIIBL, JEWUCTBYIOIIEM Ha  TeJlo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOMN B KUJKOCTh
YAaCTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIIEHUE €€ TPY30NOABEMHOCTH.
Pa3nen 5. PaGora u MOHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe

~
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npasuwio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOrO BHUJIa MEXAHUYECKOW IHEPTUU B APYrOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccrnenoBanue yciioBHI paBHOBECHS pblyara.

3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.

8 KUIACC

Paznen 6. TermuioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPXKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TE€JI HAa OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE ABJICHUA. TemIoBoe pacuIupeHHe U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUKCHUS
gactull. BHyTpeHHsiss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonndecTBo TeminoThl. YaenbHas TEIIOEMKOCThH BeliecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobpazoBanne u koHnmeHcanus. Mcmapenue. Kumnenuwe. YnenpHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUS OT aTMOC(hEpHOTro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TernoBble IBUTATENH U 3aIUTa OKPYKAIOIICH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.
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10.
11.
12.
13.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysuu.

HaGmionenue siBjeHUi cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmonenue TemioBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXCHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Bunbl Teronepenaymn.

OxnaxeHue Npy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kunenus.

HaGmtoeHre nocTossHCTBA TEMITEpATyphl MPU TUIABJICHHH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBjieHUs BO3yXa B OaJTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepeIadud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBiICHUS TEIIOOOMEHA IPH CMENIMBAHUHU XOJOJHOW U
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpH
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus..

OrnpeneneHne OTHOCUTENILHON BIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TETUIOTHI TUIABJACHUS JbA.

Pa3zpnen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXIY TEJIaMH).



Onektpuueckoe mnozne. Hanpssk€HHOCTH dneKTpuueckoro mnoss. IIpuHnun
CYNEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOOHMKM UM OUDNEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS 2JIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJIEKTPUUYECKOE  HaIpsKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yaactka uend. [locienoBaTenbHoOE U MapalieIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora u MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enyu U MOTpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMo1eicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rmojie. MargHuTHoe mojie 3eMJIM M €ro 3HadyeHue Ui Ku3HM Ha 3emuie. OIBIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABHUTATEEd B  TEXHUYECKUX
YCTPOMCTBaX ¥ HA TPAHCHIOPTE.

OnbiTel Papajes. SABneHue 3aeKTpoMarHuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJeKTpU3alus Ted.
JIBa pojia 3JIeKTPUYECKUX 3aPsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJNIeKTpOCTaTUYECKAs UHTYKITUA.
3aKOH COXpaHEHUS ICKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUSIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO ITOJIS.
HcToynrnKkr MOCTOAHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 25eKTpU4eCcKOro HampsixKeHUs: BOJIbTMETPOM.
. PeocTtat 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue NocTOSTHHBIX MAarHUTOB.

W X Nk~ wWwN e
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

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

MarauTHoe 1oje ToOKa. DIEKTPOMArHuUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue saBIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrter @apages.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

o U A~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIHEH U 1pH
CONPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa MPOBOJHUKU U
TADJTICKTPUKHU.

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

N3mepenue u peryampoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEpE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSHKEHUM IIPU  TOCJIEN0BATEIBHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccinenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSTHHBIX MarHUTOB.
N3yyeHne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNN
Y Pa3/ICIICHUMN.

UccnenoBanne AeHCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyILIKXA C TOKOM ¥ MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUs TOKA B KaTyLIKE.

18. M3yuyeHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3yd4eHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs U HaNpPaBJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTENBPHOCTh MEXAaHMYECKOrO0 JBUXKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKECHUHU.

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

PaBHOMepHOE nBMXKEHHME TIO OKpYx)HOCTH. [lepuon m yvactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsorii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNIEpIIO3UIUHU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOs, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecomocTts u neperpys3ku.

PaBHOBecue matepranibHOW TOukH. AOCONOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue umiynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padoTel. [loTeHIManbHas SHEPTUS TeNa, TOJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas sHeprus cxaTou npykunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW ASHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TE€JIa OTHOCHTEIHHO Pa3HBIX TEJ

OTCY€Ta.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€H W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHUS NPSIMOJIMHEUHOTO JABUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Tela 1Mo OKPY>KHOCTH.

HaGmronenne MmexaHu4ecKuXx SIBJICHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KabuHeTa (QU3UKU.

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

HaGmonenne paBeHcTBa CHIT TPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua ummysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUM TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro PaBHOMEPHOTO
JIBUKEHUS TIApUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHUU T10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHM NPH PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HauaJabHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPULMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padbOTHI CHIIbI TPEHUS! TP PABHOMEPHOM JIBM)KEHUU Teja Mo
TOPU30HTAIBHOM MMOBEPXHOCTH.

13



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS DHEPTHUH.

Pasznen 9. Mexanun4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIEOATEITHLHOM JIBHXKEHUH.

3aryxatomme  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXAaHMYECKMX BOJH. I[IpomoneHble U
NONEPEYHbIE BOJIHBI. JlnMHA BOJHBI M CKOPOCTh €€ pacinpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CEICMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3Byk u
yJIBTPA3BYK.

Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1O ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YOPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGnronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MOMIEPEYHBIX BOJH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue dYacTOThl M Tepuoja KoyieOaHWl MaTeMaTUYeCKOTO

S L e

MasTHHUKA.
2. Ompezenenne 4acTOTHI U Miepruoa KoueOaHuil MPYy>KMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TepHOja KOJeOaHUN MOABEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazznen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrpoMarHuWTHBIX BOJIH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. 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. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHeEriHOE

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

[Ipenomnenune cBeta. 3akoH TmpenomieHUs cBera. [lomHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHUE TOJHOTO BHYTPEHHETO OTpPaXXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon mydedt B muH3e. OnTuyeckas cuctema (poroarapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HetoTroHa. CroxkeHue
CIEKTPAJIbHBIX I[BETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE PaclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUI B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XoJ1 JIydeu B pacCeHBarolle JINH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunaun peicTBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPa)KE€HUsI CBETOBOIO Jyda OT yria
naJICHUs.

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

3. HccnenoBanne 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pakeHUI C TOMOIILbIO COOUPAIOIIEH JIMH3BI.

LW X N Gk~ WD
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5. Omnpenenenue (HOKYCHOTO PACCTOSIHUSI U ONTUYECKOM CHIIBI cOOMparomen
JIUH3BL.

6. OMBITHI IO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna v mianerapHas mojenb atoma. Moaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. WMzorombl.  PanuoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCEI.
OHeprusi CBsizM aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus sanep. Ucrounuku sneprumn CosiHia 1 3BE37.

Anepnas sHepretuka. J[eWCTBUS pPAAMOAKTUBHBIX HU3IYYCHUNW HaA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTIJIONIECHUS.

2. CnexTpsl pa3au4HbIX Ta30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpanus u3nydeHus NpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3TyUYCHUSI.

2. HccnenoBanune TpeKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. W3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOYTh TIPEAHA3HAYCH I CUCTEMAaTU3AINH
1 00001IIeHNS TPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
TOCY/IapCTBEHHOMY JK3aMeHy M0 (pu3uke st 00yJaronimxcs, BBHIOPABIIUX JTOT
y4eOHBIH TpeIMeT.

[Ipu “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHU]IbI
JESITETPHOCTH, HA OCHOBE KOTOPBIX O00ECMEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METalpeIMETHBIX  IIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIEI0BaHUs
SBJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
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SIBJICHUSI, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyuHIMNIHANTBHO AEATENBHOCTHBIN XapaKTEP JAaHHOTO pa3/ielia peain3yercs 3a
CYET TOro, UTO 0OYYAIOIIMECs BHITIOIHSIIOT 3aJJaHUsI, B KOTOPBIX UM IIpeJiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIIECH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NUYECKUX SIBICHUH, B TOM
YHUCIIE IS IPOBEPKU TUIIOTES U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauW0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPTUMU.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3nky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX 00pa30BaTEeIbHBIX
PE3yJIbTATOB.

B pesynbraTe u3ydenus pu3nkyu Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJIEHUE MHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
(bu3nUecKol HayKu;

- IICHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K AaKTUBHOMY YUYacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHHU N
buzuky;

- OCO3HAaHHE BAXKHOCTH MOPAITBHO-ITHUYECKUX MPUHIUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCTIPUATHE ICTETHMUECKHX KadecTB (DPU3NYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEWUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE Hay4YHOU JIOO03HATETHHOCTH, MHTEpPEca K HCCIEA0BATEIbCKOM
NEeATEeNbHOCTH;

S5) dopmupoBaHus  KYJbTYPbl 3I0POBbSI W  3MOIHMOHAJIBLHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIIOBUAX;

- chopMUPOBAHHOCTH HaBbIKA PedICKCHH, PU3HAHKUE CBOETO MpaBa Ha ONIHOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS
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- aKTUBHOE y4yacTHE€ B PEHICHWU MPAKTUYECKUX 3ajady (B paMKax CEMbH,
oOpa3oBaTebHON  OpraHu3alMu, TOpojJa, Kpas) TEXHOJIOTUYECKOWM U
COIMAILHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM YHCIIC U PU3HUUYECKUX 3HAHUN;
- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPOQECCUid, CBI3aHHBIX C (DU3UKOI;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:

- OpUEHTalMs Ha MpUMEHEHUEe (PU3NUECKUX 3HAHWM JJIS PEIICHUS 3aaad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUM JIJIsI OKPYKAIOLIEH CPebl;

- OCO3HaHHME TI00AIBHOrO XapaKTepa SKOJIOTHYECKUX MpoOJieM U MyTed ux
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJOBHUSAAM CONMAJIBLHOM W NPHPOIHOM
cpeabl:

- MOTPEOHOCTh BO B3aMMOJEHUCTBUU TIPU BBINOJHEHUHM HWCCIEIOBAHUM W
MPOCKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TIOBBIIIEHHE YpPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NESITETbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHUM, B TOM YHCJIEe (DOPMYJIUPOBATH
UJIeH, TIOHATHUSA, TUTIOTE3bI O PU3UUECKUX 00BEKTaX U SABJICHUSX;

- OCO3HAHUE JEPUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH
[1)76370 478

- IUTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHUN;
- CTpeMJICHUE aHAM3UPOBATh U BBISABIIATH B3aUMOCBSI3H IIPUPO/IBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

- OIICHKa CBOMX JCWCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAKOIIYIO CpEAy,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpraTe ocBOeHUS MpOorpaMMBI 10 (hU3MKe Ha yPOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanus y oOywatomerocss OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:
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BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(stBIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIIMN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
TaHHBIX U HAOIIOJICHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3U NPU HM3YyYCHUH (HU3HUECKUX
SIBIICHUI 1 TIPOIIECCOB, JENaTh BHIBOABI C HUCIIOJIb30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHH, BBIJBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOUPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIEr0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKUE JECTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEAOBAHMS;

NPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATNOIO0KEHNS 00 UX PA3BUTHUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3alpOChl IIPH ITOUCKE U
orbope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEII0KCHHOW YYCOHOMU
dbu3nvecKoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IIPEACTABIICHHUS,

CaMOCTOSTCJILHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IIpEICTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATh pEIIacMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOUW rpauKoi ¥ MX KOMOMHAIUSMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUS:

B X0JI€ OOCYyXJeHHUs y4yeOHOro marepualia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJEH, HAIICJICHHbIC HA PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroKeaaTeIbHOCTH OOIICHHS,
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COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO NO3ULIUN;

BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UUYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHON ¥ UHUBUTyaJIbHON
paboThI pU PEelIeHNH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHHIO: paclpeiessaTb poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

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

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalMsIX, TPEOYIOIMIHNX
JUTsE petieHust GU3NIEeCKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX TMPUHATUS  PELICHU
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyIMINe, MPUHSATHE pelIeHUui
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3MUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEeKa B XOJ€ CIopa Wiu AUCKYCCUM HA
HAaY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;
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MPU3HABAaTh CBOE MPABO HA OIIMOKY MPHU pelIeHNH (PU3NUECKUX 3a7a4 WIN
B YTBEPKIECHUAX Ha HAYUHBIE TEMBI U TAKOE K€ IPABO IPYIroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy o0yueHusi B 7 Kiacce npeMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSA YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, JKCIEPUMEHT, MOJENb, THUIIOTe3a, CAUHUIII (PU3UUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOE [IBI)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIAS
cua, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBUKCHUE, HWHEPLHS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpAILICHHUS, TIEpeaaya JaBICHUS TBEPAbIMH TEJIAMU, )KUIKOCTIMU U Fa3aMH,
aTMoc(pepHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAIEHUS MEXaHUYECKOU
SHEPIuM) IO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBIICHUS B MPUPOJIE:
IIPUMEPBI BUXKEHHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXKUBOU
IIPUPOJE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBIICHUS Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7]a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
OIMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHHS, UCTIONb3YS
dusnueckre BeMMUuHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIHsAsI CKOPOCTh, CHJIa YIIPYIOCTH, CUJIa TSIKECTHU, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTEHIMAaJbHAsl DJHEpPrus), NpU ONHCAHUU TPABUIBHO TPaKTOBATh
(bu3HUECKHl CMBICT UCTIONB3YEMbIX BEIMUNH, UX 0003HAYCHUS U €THHUIIBI
¢u3nUecKnX BEIWYWH, HAXOAUTh (POPMYIBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
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XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYeCKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

O0OBSICHATH (PU3UYECKUE SBJIICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTYyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsicHEeHHE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCIOJB3YS 3aKOHBI U
dbopmynbl, cBs3bIBarOlMe (DU3NYECKUE BETUYMHBI: HAa OCHOBE aHallM3a
YCJIOBHS 3aJlauyl 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3NUECKUE
BEJMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JIJIsl PEeIIeHUs 3aj]ia4, OIIEHUBATh PEATUCTUIHOCTh
MOJIy4EeHHON (DU3NUECKON BEITMUMHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh TMPU TOMOIIU
($u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
peInoNoxkeHue (TUnoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJTYUSHHBIN
pe3yNbTaT, HaXOAWUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3ynbTaTam;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
(bu3HUeCKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIOKEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHMS, 3aIUCHIBATh X011
ombITa U GOPMYITHPOBATH BHIBOBL;

BBITIOJHATH TPSIMbIE W3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHIBI M TEMIEpaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3aJIaHHOM a0COMIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIOJb30BaHUEM TMPSAMBIX HM3MEPEHHM (3aBUCUMOCTH MyTH
PAaBHOMEPHO JIBMKYILIETOCS TeJla OT BPEMEHU JIBUKEHUS TeJa, CUITbI TPEHUS
CKOJIBKEHHsI OT Beca Teja, KadyecTBa O0OpaOOTKM IMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CUJIbI TPEHHUSI OT IUIOIIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YIIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BBITAIKUBAIONIICH CHUIBI OT 00BhEMaA
NOTPYKEHHON YacTH Tesa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaThb B
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IUIAHUPOBAHUM  Y4EOHOTO HCCICMOBAaHUS, COOHMpaTh yCTaHOBKY |
BBITIOJHATh M3MEPEHUsS, CIEeNys MPEeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BHUJC
NIPEJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIC HM3MEPEHHUS (U3MYECKUX BEJIMYUH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOI(D(UIIMEHT IOJE3HOTO  JICWCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAYS MPEUIOKECHHON HWHCTPYKIIMU: TPH BBIOJTHCHUH
U3MEpEHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHHE NCKOMOU BEITMYHMHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30ITaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB U TCXHHUYCCKHX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOIIAIIIUEcS COCYIbl, OapomeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOAOMPOBOAA, THAPABINYECKHA Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIIHEBOM HACOC, APEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SIBICHUI U HEOOXOIUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  TpUMEpHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BAaHUSI (PU3NYECKUX 3HAHUM B TOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C IPUOOpaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs 1 COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUSI B OKPYXAIOIIEH cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh MIPH BHITIOJHEHWN YYEOHBIX 3aJJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HNUECKOro COAepKaHUs, CIIPABOYHBIE MAaTEPUAITBI, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAIK (HU3UIECKOTO COACPKAHUS, B TOM
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yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOILEHUS O PE3yJIbTaTax MPOEKTOB WIIN
y4eOHBIX HMCCJIEIOBaHUM, PU STOM T'PAMOTHO HUCIOJIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
IIPE3CHTALUEN;

IpU BBHINIOJIHEHUW YYEOHBIX IMPOEKTOB M HCCIEJAOBAHUN pacrpeacssiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIIOJHEHUEM IUIaHA JCUCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JCSATEIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YYUTHIBASI MHEHUE OKPYKAKOIIUX.

K xonIy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH M HEHACBHIIMICHHBIM Tap, BIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE M CKaTHhe, Terviornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMs, IUIABJICHHE, KpUCTAUIM3alus (OTBEpAEeBaHUE), KHUIICHHE,
TeIUIonepeaya (TEenI0npOBOHOCTb, KOHBEKI[HS, U3JIy4YEHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, ACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBHE MAarHUTOB, JIEHCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HYECKOE SIBJICHHUCE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIolleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SBJIEHUA B MPHUPOJE,
KpucTajuibl B mpupone, usinydeHue CoaHua, 3aMep3aHHe BOJIOEMOB,
MoOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
SABJICHUS B atMoc(depe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moIH0COB, POJIb MATHUTHOTO MOJIS JJ1s )KU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, MPU HSTOM MEPEeBOJUTHh MPAKTHUECKYIO 3ajady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3HUUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nyeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUs, KOJIUYECTBO
TEIJIOThI, yJeJbHas TEIUIOEMKOCTh BEILECTBa, YJAElbHAas TEIUIoTa
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IUIaBJICHMS], yJeJIbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHass TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIlIMHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, JIEKTPUUECKUH 3apsij, CHla
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE MPOBOJHHUKA,
yJIeTIbHOE COMPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), TpU ONHCAHUM TPABUIBHO TPAKTOBATh (PUIUYECKUNA CMBICI
UCIOJIb3YEMbIX BETUYMH, 0003HAYEHUS U €JUHULbI (PU3UUECKUX BEIUYHH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOLIME JAaHHYIO (U3MUECKYIO0 BEIMYHMHY C
JIPYTUMU BEJIIMYMHAMH, CTPOUTHh TpadUKd HU3YYEHHBIX 3aBHCUMOCTEH
bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa uisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUSI SHEPTHUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aMTUCHIBATh €I0 MATEMATUYECKOE BhIPAKECHUE;
OOBSACHATh (PU3MUYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Oomnopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHMH,
(bu3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3anadyd B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIMINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3a7a4d, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMMMBbIE i €€ pEelIeHHs, MPOBOJAWTH pPacu€Thl U CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
(GuU3NYeCKUX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IIOPSAJKA
IIPOBEJICHUS UCCIIEA0BaHMUS, J€JIaTh BIBOBI;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢du3nUecKrX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHWs NPU HU3IYYEHUH OT IBETa H3Jydarouen (moriomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, OJJIEKTpU3aUMs TEJI M B3aUMOJCHCTBHUE
AJIEKTPUYECKUX 3apsiOB, B3aUMOJCHCTBAE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJI€d NOCTOSHHBIX MAarHUTOB, JIEWCTBHS
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MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MIpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (HOPMYIUPOBATH BHIBOIbI;
BBITMOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTH
BO3JlyXa, CUJIbl TOKAa, HANpSHKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJIbTATh
U3MEPEHUN ¢ yuéTOM 3aJJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  HCHOJB30BAHMEM MpPSMBIX  HM3MEpEeHUuN  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIEIOBAaHME TOCIEAOBATENIBHOTO M MapaJJIeIbHOIO  COEIUHEHUN
IPOBOJAHUKOB): ITUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl OTYYEHHON 3aBUCUMOCTH B BHJIE€ TA0JIHII U TpaUKOB, J1eTaTh
BBIBO/JIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNIMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE IPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAUEHHUE BEJINYUHBI,

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMIOPOM HAa UX OMHUCAHUS (B TOM YHUCIIE: CUCTEMa
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUUYECKOW SHEPTUH, DJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTebHbIC ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEeAOXPAHUTENH, FIEKTPOMArHUT, AJIEKTPOJBUTATEIb TOCTOSHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEpPUTEIbHbIE
prOOPHI IO CXEeMaM M CXeMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUraTEIb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LEnend ¢
MOCJIEA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

27



OPUBOAUTH  TpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpalieHny ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIATh TOHMCK HHPOpMAK (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMALINIO, KOTOPAsl IBIISETCS
NPOTHBOPEYHMBON MIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUi HAYYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COAEeP KaHUs, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BnaaeTb NpuéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBON CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHMUS,
0000mass wHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIE ITyOJIMYHO MPEICTABIISTE PE3YIbTaThl TPOSKTHOMN
WJIN MCCIIE0BATEBCKON ICITETLHOCTH, IIPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTAIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeesiiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJla4yaMU, CJIEJIUTh 32 BBHIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIN BKJAJI B
JeSTENBHOCTD TPYIIIIBI, BEICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHS: CHUCTEMa OTCcU€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKCHHS, Jehopmarius
(ympyrasi, TacTUYecKas), TPEeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJO,
IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUECKHE KOJeOaHUus H
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIIBI, sIAEpPHAsl SHEPTETUKA;

paznuyath sBJI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUe TeJll, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
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TEJI, pEaKTUBHOE JBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, TMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHHE OEIOro CBETa B
CIeKTp © CIOXXEHHE CIEKTPalbHBIX I[BETOB, JMAWCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTHBHOCTH, BO3HUKHOBEHHE JTMHEHYATOrO CIEKTpa
M3JTyYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHUE;

pacmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3MYECKHX  sBICHUH B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B MPHPOJE:
NPUJIMBBI I OTJIMBBI, IBHKEHHE TuIaHeT COJTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKEHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEHUE, CEWCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKUE SBICHUSA B MPHUPOJE, OMOJOTHYECKOE ICHUCTBUE BUIAMMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHUH, eCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JIYy4H, PAAHNOAKTUBHOE H3ITYUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYeHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (HUIUUYECKUX
SIBIICHUM;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYUHBI (CpeqHSIE W MTHOBEHHash CKOpPOCTh Teja MpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHWE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIAa TPEHHUS, CUJla YNPYTOCTH, CHIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, UMITYJbC TeNa, WMITYJIbC CHJIBI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANIbHAS DHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKask SHEPTHs, TOJTHAS MEXaHUUECKasi SHEPTHs, IEPUO/T
M YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTelb MPEIOMIICHHSI Cpefbl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEIUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUA M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHHsI SHEPTuH, 3aKOH BCEMHPHOTO TATOTEHHS,
OPUHIUI CYNEPHO3ULIMHU CUJI, TPUHIMI OTHOCHUTENbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEI
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IpHU SIIEPHBIX PEAKUHUAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUpAIoIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYNHBI: Ha
OCHOBE aHaJIW3a yCIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBUE, BBISBISATD
HEJO0CTAaIOIIME WM U30BITOUHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMbIE ISl pEeLIeHUs, NPOBOAUTH pacu€Tbl M  OICHUBATH
PEANMCTUYHOCTH MOJYYEHHOT'0 3HaUEHUS (PU3NYECKOI BETMUUHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOpble MOXXHO pEUIUTh MpPU MOMOIIU
(¢u3MUEeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIICIATH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUM U ONIBITOB;

NPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0 (U3MYECKUX SIBICHUH  WIH
¢u3nueckux CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJIeOaHUW MPY>KUHHOTO
MasTHUKA OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOAHUM, TPSIMOJIIMHEHHOE PACTIPOCTPAHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYEHUE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomien
JWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  CcOOMpaTh YCTAaHOBKY W3 HU30BITOYHOro Habopa
000py1I0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO IPSIMBIX MU3MEPEHUI, Onpenemss
cCpeqHee 3HAaYeHHE U3MepsAeMOoil BenMYuHBl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp crHoOcO0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTh HCCJIENOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEJIMYUH C
HCIT0JIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM JBHMJKEHHMH 0€3 HadaJbHOM CKOpPOCTH, HepHojaa
KOJIeOaHM MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaKe€HUsi CBETa OT yrIja MaJeHusi U yrjia NpesiOMJICHHs] OT yria
NajieHus1): IUIAHUPOBATh HCCIEAOBAHME, CaMOCTOATEIBHO COOMpATh
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YCTaHOBKY, (DUKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBUCHUMOCTH
bu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPECHUE
CBOOOTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOIIHOCTh, YacTOTa W TIEPUOJ
KOoJIcOaHWIA MAaTeMaTHYeCKOrO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMpAaroIIel JIMH3bI, paJUOAKTHUBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh OSKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH
U3MEPEHUs, CIeays NPEII0KEHHON WHCTPYKIIMH, BBIYUCIISTH 3HAUCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIIbTAThI C YIETOM 3aTaHHOU
TIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIIOTHO TBEPAOE TEI0, TOYCHYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HyKJIOHHAsI MOJIEJTh
aTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  ACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
CIUJOMETP, JATYMKU TOJOXKEHUS, PACCTOSHUS MU YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMHM MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKU M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTH  TpUMEPHl  (HaXxoauTh  WHEOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlleHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs i COOJIIOICHHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK HWHPopManuu (U3HUECKOTO COJACpKAHHUS B
WNuTeprHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoc, HaXOIUTh
MyTH ONPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW MH(OpPMAIIMU HA OCHOBE
UMEIOIINUXCS 3HAHUHA U TOTIOTHUTEIHbHBIX UCTOYHUKOB;
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MCIIONB30BaTh MPH BBHIMOJIHEHWU YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COAEP KaHUS, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiaaeTb NpuéMaMu KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThI MPOSKTHON MU HUCCIIEI0BATENbCKON
AeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BaTh  HM3yYCHHBIN
NOHATUHHBINA amnmapar H3y4aemoro paszena (U3UKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalue ¢ y4éToM OcoOEHHOCTEH ayauTOpuun
CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
buo OK
1.1 ®du3nka - HayKa 0 MpUpoJIe 2 nomrotexa [
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BeJTNINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO]T MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUH BellleCTBA
bub OK
2.1 CrpoeHue BelecTBa 1 nomorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubmuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 Mexannueckoe IBMKCHHE 3 nomoreka O
https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

3.2 WNuepuus, Macca, MI0THOCTh ) 1
https://m.edsoo.ru/7f416194
3.3 Cwuna. Bunpr cun 14 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPILIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
JlaBierue KAKOCTH > https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa 110
https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
51 Pabora ¥ MOMEOCTE 3 ! https://m.edsoo.ru/7£416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 68 12
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8 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble IBJIEHUS
bubmmoreka [{OK
1.1 C I 7
TPOCHHE H CBOMCTRA BellecTha https://m.edsoo.ru/7f4181ce
b K
1.2 TermoBbie MPOLECCHI 21 1 5 nommorexa LO
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
)1 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 7| 20 2 7
OCTOSAMHBIH JICKTPHHCCIHI TOK https://m.edsoo.ru/7f4181ce
bu6 OK
2.3 Mar»uTHEBIE SIBJICHHUS 6 1 1.5 uomorexa I
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Bubmiorexa OK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CIIOCOOBI €T0 10 | bubmmoreka [{OK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaunMmonelicTeue Tem 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPAHEHHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckne Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6 e OK
2.2 MexaHn4eckre BOJTHBI. 3BYK 8 1 3 nomoreka Il
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJe U 6 ) bubnunorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBELI€E SIBJEHUS
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bubmuoreka [JOK

4.1 3aKoHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
5.1 Hcnyckanue u morJIoneHne CBETa aTOMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHblie peakuu 7 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTE/1bHO0-00001IAK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznyeckue BEITMUYNHBI U UX
M3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphI PU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

Kak ¢u3uka u gpyrue ecteCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOJEIEH

bubmuorexka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro
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TOPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4eM
60111 BHICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

bu6mmoreka [{OK
7 JTIOKa3bIBAIOIIUE TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
bubmmoreka [{OK
8 JIBM>KEHHE YacTuIl BEEeCTBa
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HAOIIOAECHHUIO TEIJIOBOIO
pacIIupPEeHUS Ta30B»
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anMocBs3p MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
aTOMHOMOIJIEKYISPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHbIX
COCTOSIHUM BOEI
MexaHndueckoe IBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa LHOK
P P P https://m.edsoo.ru/ff0a05c6
NIIBHKEHHE
bubmuoreka [JOK
13 Ckopoctb. EAVHHUIBI CKOPOCTH
P A H p https://m.edsoo.ru/ff0a079¢c
bubmuoreka [JOK
14 Pacuer nytu u BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0ac4
HNuepnus. 3akoH HHEPIINH.
P N P bubmuoreka [JOK
15 B3aunmojelicTBre Ten Kak NpuyrHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10
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IInoTHOCTE BemiecTBa. Pacuet Macchl

bubmuoreka [JOK

16
1 00BbeMa Tena [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas paboTa
17 «OrnpeneneHue MmI0OTHOCTH TBEPIOrO
TEJIa
13 Pemenue 3amau mo reme bubmmoreka [{OK
"ITinoTHOCTH BerrecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicteus ten. Cria
yrnpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3y4ueHue
20 3aBUCHUMOCTH PACTSKCHHS
(medopmarnyiv) Ipy>KMHBI OT
MPUIIOKEHHON CHJIBI»
21 SIBnenne taroreHusa. Cuiia TSHKECTU
CBs3b MEXKY CUJION TSKECTH U
. bu6mmoreka [IOK
22 Mmaccoi teaa. Bec tena. Pemenune
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuiia TshKecTH
Cuiia TSDKeCTH Ha APYrux IUTaHeTax.
23 dusnyeckue xapakTEPUCTUKHA bubnmorera [IOK
PAKTEp hitps:/m.edsoo.ru/ff0al502
IUIaHET
Bbubaunoreka LIOK
24 Namepenue cun. Jlunamomerp i
https://m.edsoo.ru/ff0al8cc
Bbubaunoreka LIOK
25 Bec tema. HeBecoMmocTn 1
https://m.edsoo.ru/ff0al778
CnosxeHnue ABYX CHJI, HaIIpaBJIEHHBIX
. v . P bubmuoreka [JOK
26 10 OJIHOM IPSIMOIL.

PaBHoOzielicTByOIIAS CHIT

https://m.edsoo.ru/ff0ala70
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27

Pemenue 3anau no reme
"PaBHogeiicTByromast cui"

28

TpeHune CKoNIbXKEHUS U TPEHUE
nokosi. Tpenue B nmpupoae u
TEXHUKE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnast pabota «M3ydenue
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN»

bubmmoreka [{OK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIECH CHUITBI

31

Pemenue 3agaq mo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cry, «CHIbIy,
«PaBHOACHCTBYIOIIAS CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas padoTa o TemMam:
«MexaHHuecKOe JBIKEHUEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300paskeHUE CHIDY,
«Cunb»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS J1aBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue raza. 3aBHCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIEPATYPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376
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[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMHU, )KUIKOCTSIMH U Ta3aMu bubmorexa LOK
> AHAA ' https://m.edsoo.ru/ff0a25h0
3akoH Ilackans
JlaBiIeHME B )KHIKOCTH U Ta3e,
. bubnuorexa [JOK
36 BBI3BAHHOE JIEHCTBUEM CHJIBI
https://m.edsoo.ru/ff0a2718
TSKECTHA
37 Pemenue 3amau o teme «JlaBienue bubmmoreka [{OK
B JKHIIKOCTH U rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6 OK
38 Coobmmaronuecs: cocyapl nommoreka L
https://m.edsoo.ru/ff0a2970
b K
39 IM'mapaBnuueckuit mpece nommorexa O
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuraeBoi
SKAIKOCTHEIN HAcoC
Atmocdepa 3emun. [IpuanHsr
CVIIIECTBOBAHUS BO3IYIIIHON
T i bu6moreka [IOK
41 000110uKM 3eMIIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPsI
4 Bec Bo3myxa. ATmocdepHoe bubnuoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnnoreka [JOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBIICHUSA OT BBICOTHI HQ, OBHEM bubmorexa [IOK
8 AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepouns. ATMochepHoe bubnuoreka [IOK

HAABJICHUC Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3amau o reme

46 "AtmocdepHoe naBneHue"
JleiicTBUE KUJAKOCTH U T'a3a Ha BuGmiorexa LIOK

47 HOTPYZCHHOE B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuia
JlabopaTtopHnast pabota

43 «OmnpeneneHue BhITATKABAIOIIECH bubnuorexa [JOK
CHUJIbI, ICVCTBYIOILIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHIKOCTbH)
JlaGopaTopHast paboTa 1Mo Teme
«MccnenoBanne 3aBUCUMOCTH Beca Bu6morexa [IOK

hid Tesa B BOJE oT 00bEMa https:/m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Tena»

50 [1naBanue ten Bubnmorexa [IOK

https://m.edsoo.ru/ff0a3a96

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa Win

51 KOHCTPYHPOBAHUE JIOJKU U
OmpeJieNieHue e€
rpy30n0AbEMHOCTH"
Pemenue 3agau no Temam:

57 «IlnaBanue cynoB. bubnuorexa [IOK
Bosznyxomiasanuey, «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEP/IBIX TEJN, )KUJIKOCTEU U Ta30B»

53 Mexanuueckasi paboTa Bubmmorexa LIOK

https://m.edsoo.ru/ff0a3{82
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54

MomHocTts. EquHuIBI MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccnenopanue "Pacuér
MOUIHOCTH, pa3BUBAEMOH IIPH
noabéMe 1o jecTHuue"

56

[IpocTeie Mexanu3Mmel. Peryar.
PaBHOBecue cuil Ha peryare

57

KonTponbHas pabora no teme
«/laBneHue TBEpABIX TEN,
JKHUIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepsHslit ypok. Pabora ¢
TeKcTaMu 1o Teme «JlaBieHue
TBEPABIX TEJ, KUAKOCTEN U ra30By» /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe

59

Pobruaru B TexHuke, ObITY ¥ IpUPOJIE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBui
pPaBHOBECHS pbIyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad78e

60

Pemenue 3amau 1o reme «Y ciI0BUSA
paBHOBECHS pbluara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent monesnoro aeicTeus
MexaHuszma. Jlaboparopnas pabota
«M3mepenne KIIJ/I HakioHHOM
MJIOCKOCTH

0.5
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62

Pemenne 3ama4g o teme "Pabora,
MoIiHocTh, KIT/1"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckast SHEpTHsl.
Kunernueckas u noTeHuManbHas
SHEPIUs

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKcrnepuMEHTaNIbHOE OTIpeIeTICHUE
N3MEHEHUS KHHETHUECKOH U
MMOTEHINAJIBHON SHEPTUU IIPU
CKaTBIBAHHWM TeJIa 110 HAaKJIIOHHOMN
mIockocTu"

66

KonTtponsHas padoTa o reme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

67

Peseprubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHndeckoe
nBmxeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0adee6

68

Peseprubiit ypok. Pabora ¢
TexcTtamu 1o teme "PaborTa.
MoiHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12
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8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KMHETHYECKOM | bubnuorexa [JOK
TEOPUHU U UX OIIBITHEIE https://m.edsoo.ru/ff0a5256
TTOITBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U
. bubmuotexa [JOK
3 ra3z000pa3HOro COCTOSTHUMN 1
https://m.edsoo.ru/ff0a540e
BellleCTBA
OObsicHEHNE CBOMCTB TBEPIIOTO,
JKUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIIECTBA Ha OCHOBE 1
MOJIOKEHUW MOJIEKYJISIPHO-
KHMHETUYECKOUN TEOpUHU
5 Kpucrannmaeckue u amopdHbie | bubnuoreka [JOK
Tejia https://m.edsoo.ru/ff0a5800
6 CMmauuBaHuE U KallWJUISIPHOCTb. | bubnunoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1

YACTHI]
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Buyrpennss sneprus. Crioco0bl

bubmuoreka [JOK

TCIUIOTA CTOpAaHUA

9
WM3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bubnuorexa [JOK

10 Buns! Tennonepenaun 1

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

1 HUCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTepHUAJIOB B IEAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

bu6moreka [IOK
13 TennooOMeH u TeTIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGopaTtopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEMI000MEeHa MTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOopstYeil BOIbI"

Pacuer konuyecTBa TEIIIOTHI,

15 HE0OX0IMMOTO ISl HArPeBaHUSI
T€Ja U BBLIEISEMOIO UM IIPU
OXJIAXKACHUH
JlaGopaTtopHas pabota
" . bubnunorexa [JOK

16 Onpenenenue yaenbHOM

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TOIIUBA. Y IeJbHas bubnunoreka [JOK

https://m.edsoo.ru/ff0a7b5a
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18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA IJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopuas paboTa
"Onpenenenne yaenbHOM TETIOThI
IUIaBJIEHUS JIbaa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temiora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

JIAYKHOCTH BO3IYXA. TOpHAA
Baxnoc o3xayxa. JlaboparopHa
pabora "Onpenenenue
OTHOCHUTEIBHOM BIAXKHOCTU

Bo3qyXxa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpenecHuE
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [TapoBas TypOuna.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEN U 3aIIATA
OKpYXarolen cpeabl

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHU: U IPCBpALlICHUS
OHCPTHUH B TCIJIOBLIX IMPOLECCAX
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[ToaroToBKa K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUSL.

bubmuoreka [JOK

27 N3MeHeHune arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TenmoBsie sBieHUs. VI3MeHeHNE 1 bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEILIECTBA
79 Dnektpuzarus Ten. [[Ba pona
JNEKTPUUECKUX 3apsAI0B
Ypok-uccienoBanue
30 "OnexTpuzanus TeI UHIYKIHUEH 1
IIpY CONPUKOCHOBEHUN"
31 B3anmopelicTBre 3apsyKeHHBIX TEll. bubnuoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
1 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [JOK
noJi. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
Hocurenu snekrpuyeckux 3apsaos.
33 DnemeHTapHbii 3apsia. CtpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnunoreka [JOK
COXPAaHEHUs INEKTPUUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHUE bubnunoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €r0
36 cyuiecTBoBaHus. McTrouHuKn Bubmmorexa LIOK

QJICKTPUYICCKOT'O TOKA

https://m.edsoo.ru/ff0a95a4
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bubmuoreka [JOK

37 JIeNCTBHS DIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TOJIsI HA 1
MIPOBOJIHUKY U JUDJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METAJIaX, bubnuoreka [JOK
JKUJIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 e€
COCTaBHBIE YaCTU
Cuna Toka. JlabopaTopHas pabora
" bubnuoreka [IOK

41 N3mepenue u peryaupoBaHue CUIIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIIPSKEHUE.

4 Boastmerp. JlaboparopHas pabota 0.5 bubnuoreka [JOK
"U3MepeHne U peryanpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus "

ConpoTHuBieHNE NPOBOJHUKA.
bu6mmoreka [JOK
43 VY enpHOo€e CONpOTUBIICHUE
https://m.edsoo.ru/ff0aa738
BellleCTBa
JlaGopaTtopHnas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
bubmuoreka [JOK
44 COIIPOTHUBJICHUS IPOBOJHUKA OT €ro 1
https://m.edsoo.ru/ff0aa738
JUIMHBI, TJI0IAI1 ONEPEYHOTO
ceyeHust U Marepuaia"
3aBUCUMOCTD CUJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH OMa Juist

ydqacCTKa Lernunu

https://m.edsoo.ru/ff0aa44a
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JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKa, UAYLIETO Yepe3 PE3UCTOP, OT bubnmorexa [TOK
> YT pes p P, https://m.edsoo.ru/ff0aa04e
COTNIPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIHHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
43 MIPaBUJIA CIIOKEHUS HANIPSKEHNUN bubnnorexa [JOK
IIPY ITOCIIEI0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUU ABYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
49 MpaBUJIA Il CWJIBI TOKA IPU bubnuoreka [IOK
napajlieIbHOM COEAUHEHUU https://m.edsoo.ru/ffO0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMEHEHUE
bu6mmoreka [IOK
50 3akoHa OMa JyIsi pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTh
bu6mmoreka [JOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
J[xoynsa-Jlenna
JlaGopaTtopHas pabota
52 "Onpenenenne padOTH 1 MOIHOCTH bubmnorexa [IOK
p p " https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTPUYECKUE LIETIH U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660
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54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/EHCTBUE

55

VYpok-uccnenosanue "M3yuenue
OJIEN TOCTOSHHBIX MAarHUTOB"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

56

MaruutHoe noJie. MarauTHoe noJie
3eMJIF U €T0 3HAUYEHUE JUTS KU3HU
Ha 3eMiie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJILHOM paboTe

1o TeMe "DNEeKTpUYECKUe 3apsiibl.
3apspKeHHBIC TeJla U X
B3auMoAecTBUS. [loCTOSTHHBIN
ANEKTPUYECKUH TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbHas pabota o teme
"DnexkTpuyuecKue 3apsapl.
3apsiKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepouHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBubIit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTosHHbIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickasi mpoBepouHas
pabota

bubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6d

60

OmneIiT Opcreaa. MaruutHoe nosue
ANEKTPUYECKOT0 Toka MarauTHoe
0JI€ KaTYIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2
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61

[TpumMeHeHue IeKTPOMArHuToB B
texHuke. JlaboparopHas pabota
"N3ydyeHue nNeicTBUS MarHUTHOTO
I10JIsI Ha IIPOBOJIHUK C TOKOM"

0.5

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

62

DneKTpoABUraTesb NOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnas pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AMeKTpoaBUTaATENS "

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apajes. 3akoH
SHGKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[IpaBuno Jlenna

64

OnekrporeHeparop. CrocoOs
MOJTYYEHHUS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX HCTOYHHKAX
SHEPruu

65

[ToaroroBka K KOHTPOJIBHOM paboTe
1o Teme "DNEeKTpUYECcKue u
MAarHuTHbIE SIBJIEHUA"

66

KounTtponbHas pabora o teme
"DJIeKTpUUECKrEe U MarHUTHbBIE
siBIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PezepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TenaoBrlie
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOacc5e
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PezepHblii ypok. Pabora c

68 TEKCTaMU 110 TeMe "MarauTHsle 1
SABIIEHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 4 14.5

[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
o
Jlj;_n Tema ypoxa Bceero Kontpoxbuvie | Hpaxririeckie i[:;:e}[l/lﬂ :)Igg)a[:():;?:enbﬂme
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTD : bubmmoreka [IOK
MEXaHHUYECKOTO JABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTIMHENHOE

4 nBrokeHne. CpeHssi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBIO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1
I'paduk ckopoctu
JlaGopaTtopHas pabota

7 "Onpenenenre yCKOpeHus Tesa Ipu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |

["amunes

56




PaBHOMEpHOE IBUKEHHUE 110
okpyxHocTu. Ilepron u gacrora

bubmuoreka [JOK

TPEHUS CKOJIbXKEHUS"

? oOpaienus. JInneliHas U yrioBas https://m.edsoo.ru/ff0ael 76
CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [Iepssiit 3ak0oH HeroToHa. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenune 3aga4 Ha TpUMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bu6mmoreka [IOK
15 Cuna ynpyrocti. 3ako I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cra
YOPYroCTH»
JlaGopaTtopHnas pabota
17 «OmnpeneneHue KeCTKOCTH Eubmorexa HOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBDY
13 Citna Tpenns bubnuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpIe)I[eJ'IIe)HI/Ie io:)(b(bmmeHTa Bubmmorexa LIOK

https://m.edsoo.ru/ff0af8be
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Pemrenne 3aga4 mo reMme "3aKOHBI

bubmuoreka [JOK
21 Herorona. Cuna octu. Cuina
" yHpyr https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuiia TsSHKeCTH U 3aKOH BCEMUPHOTO
bubmmorexa [{OK
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
https://m.edsoo.ru/ff0af044
HaxeHus
VYpox-koudepenuus "JIBuxenue ten
23 BOKpPYT IPaBUTAIIMOHHOTO LIEHTpa
(Conneunas cucrtema). ['amaktuku"
Pemenne 3amau no teme "Cuna
bu6moreka [IOK
24 TSIKECTH Y 3aKOH BCEMHUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocmMu4eckasi CKOPOCTb. bubnuoreka [IOK
HeBecomocTth u neperpy3ku https://m.edsoo.ru/ff0af33¢
PaBHOBecue MaTepuaIbHON TOUYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
i bu6mmoreka [IOK
26 PaBHOBecue TBEpaOTO TEMa C
. . https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OChIO BpAIlICHUS.
MowmeHnT cuisl. LlenTp Tsxectu
PaBHOBeCHe MaTepuaIbHON TOUKH.
AOGCOFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHON OChIO BpaIllCHUS.
MowmenT cubl. LlenTp TsxecTn
)3 Pemenne 3agau mo teme "MoMeHT bu6mmoreka [JOK

cuibl. LleHTp TspKecTH"

https://m.edsoo.ru/ff0b02b4
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[ToaroToBka K KOHTPOJLHOM paboTe

29 o TeMe "MexaHn4YecKoe ABUKEHUE. bubmorexa LOK
. https://m.edsoo.ru/ff0b0408
B3aumoneiicteue ten"
KoHnTpoasHas pabora 1o Teme
30 "MGXIZ,HI/I‘-IGCK(I))G IBIDKEHUE. 1 bubnmorexa LHOK
. https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsc tena. IMImynsc CUIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuoreka [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

1 Pemenne 3amau o teme "3akoH bu6moreka [IOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

13 Ypok-koHpepennus "PeakTuBHOE
JIBH>KEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanuveckasi paboTa U MOIITHOCTh hitps/m.edsoo.ru/fi0b0a84

35 PabGoTta cunibl TSDKECTH, CHIIBI bubnuoreka [JOK
YIIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota

36 «OmnpeneneHue pabOThI CHIIBI TPEHUS
MpYU paBHOMEPHOM JBUKCHHUH Teja
110 TOPU30HTAJILHON MOBEPXHOCTH

7 CBs13b HEpruu 1 paboTHI.

[TorenumansHas HEPTUs

18 Kunernueckas sneprus. Teopema o bu6nuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs YHEPTUU B

MCXAaHUKE
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40 JlaboparopHas pabota «/3yueHune bubnmoreka [JOK
3aKOHA COXpPaHEHUS SHEPTU https://m.edsoo.ru/ffOb12fe
41 KosebaTenpbHOE IBHIKCHUE U €TI0 bubmmorexa [{OK
XapaKTepUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaromue KojaeOaHusl.
bubmmoreka [{OK
42 BoinyxaeHHble KoeOaHusl.
https://m.edsoo.ru/ff0b20f0
Pes3onanc
43 MareMaTHyecKkuii U Ipy>KUHHBII
MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTb
. bubmuorexa [JOK
44 neprojia KojiebaHui OT KECTKOCTH
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a»
45 [IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJICOaHUSIX
JlaboparopHas paboTa
paTopia:i p bu6mmoreka [IOK
46 «OmnpeaeneHne 4acTOThl U Iepruoaa
. https://m.edsoo.ru/ffOblaec
KoJieOaHui MPYKMHHOTO MasiTHUKa
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBHCHUMOCTH TIepHOJIa KOJICOaHHI bubnuoreka [JOK
rpysa, MOJABENIEHHOI0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Ipy3a»
Mexanuueckue BoaHbl. CBOICTBa
bubmuoreka [JOK
48 MexaHu4ecKux BoJH. [IpononbHbie n
https://m.edsoo.ru/ffOb2 1fe
MIOIIEPEYHbIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHnuecKue
49 BOJIHBI B TBEPJIOM TEJE.

CelicMuYeCKHE BOJIHEI"
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50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypoxk-uccnenopanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

VYpoxk-koHpepenius "YIbTpa3sByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXpPaHEHUSI.
Mexanuveckue KoaeOaHusi U BOJTHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabora o teme
"3aKOHBI COXpaHEHHUS.
Mexanuveckue KojaeOaHusi ¥ BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa SJICKTPOMArdMTHBIX BOJIH

58

Ypok-koupepennus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBO cBA3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenopanue "N3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TeseoHa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢
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60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JUIUHBI
3JIEKTPOMArHUTHOM BOJIHBI

61

DneKTpOMarHuTHasl IPUpPOJa CBETA.
Cxkopocts cBeta. BomHOBBIE
CBOMCTBA CBETA

bubmmorexa [{OK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHHE CBEeTa. 3aTMEHUS
Connua u JIynst

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpaK€HUS CBeTa. 3epKaja.
Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA OTPaKEHHsI CBETa

bu6moreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MpPEeIOMIICHHUS CBETa

bu6moreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Mcmonp3oBaHue MOJTHOTO
BHYTPEHHETO OTPKCHHS B
OIITHYECKUX CBETOBOJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
MIPEIOMIICHUS CBETOBOTO JIy4a OT
yria najeHusi Ha IpaHulie "BO3IyX-

CTCKIIO

67

Ypok-koHbepeHus

" cnoap30BaHUE MOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBO,IbI, ONITHKOBOJIOKOHHAS
CBS3b"
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bubmuoreka [JOK

68 JIunzel. OnTuyeckast cuja JIMH3BI
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n300pakeHUH B IMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa

70 "Onpenenenrie GOKyCHOTO bubnuoreka [JOK
pacCcTOSIHUA U ONITHYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
coOuparomien JTMH3b1"

71 Ypoxk-koupepeniusa "Ontuyeckue bubnuorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffO0cOa7e

7 I'na3 kak onmTuyeckas cucrema. bu6moreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpoxk-koudepentus "JledexTo
3penus. Kak coxpanuts 3penue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 Omnswitel HetoToHa. CriokeHue bubmuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
Pa3oKEHUI0 OEJIOro CBEeTa B CIIEKTP

75 Y BOCIPUSATHUIO LIBETA IPEIMETOB MPU Bubmrorexa LIOK

https://m.edsoo.ru/ffOcOe2a
WX HaOJIIOJICHUHU Yepe3 LIBETOBbIC
buabTpH"
Ypok-npaktukym "BosnHOBbIE

76 CBOMCTBA CBETA: AUCIEPCHS,
uHTepdepeHiys 1 audpaxaus”

77 OmnsiTel Peszepdopaa u mmanerapHast bubnunoreka [JOK

MOJCIIb aTOMa

https://m.edsoo.ru/ffO0c12a8
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ITocrynater bopa. Monens aroma

78
bopa
Hcenyckanue v noryonieHue cBera
. bubnuorexa [JOK
79 atomoM. KBauTsbl. JIuneiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
" bubnuoreka [JOK
81 PannoakTuBHOCTH U €€ BHUIBI
https://m.edsoo.ru/ff0c1672
2 Crtpoenune aToOMHOTO sijpa. bubmuotexa [JOK
Hyknonnas moxnens https://m.edsoo.ru/ffOc18ac
23 PaagnoaktuBHBIE TTpEBpaLICHHUS. bu6moreka [IOK
H3oTomnsl https://m.edsoo.ru/ffOclal4
%4 Pemenne 3agau mmo teme: bubmuorexa [JOK
"PagnoakTrBHBIE NTpeBpalieHus" https://m.edsoo.ru/ffO0c1b4a
85 [Tepuon momypacnazna
VYpok-koHpepeHINA
" P dep bubnuoreka [JOK
86 PaaroakTuBHbBIC U3TYyYeHUS B
" https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEAULMHE, TEXHUKE
SnepHbIEe peaKIMU. 3aKOHbI
P P bubnuoreka [JOK
87 COXpaHEHUs 3apsiI0BOTO U
https://m.edsoo.ru/ffOc1c58
MacCOBOI'O YHCEN
28 DHeprusi CBA3U aTOMHBIX sIIEp. bubnnoreka [JOK
CBs13b MaccChl U SHEPTrUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "AnepHeie

peakuun"
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90

Peakium cunTe3a U AeTICHUS SACP.
Wcrounnku sHeprun ConHua u 3BE311

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAnepuas
sHepreTuka. Jlencreus
PaZAMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBBbIE OPraHU3MbI"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEeKTPOMarHuTHOE MoJIe.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBsie sBiaeHus"

bubmmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora o teme
"DNeKTpOMAarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBbI€ siBIeHUS"

94

[ToBTOpEeHME, 060OIIECHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"BzaumonaeiictBue Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6oomenue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 3aj1a4
o teme "TemnoBsie nmpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0menHue. Pemenue
pacyYeTHBIX M KaYECTBEHHBIX 3aj1a4
mo teme "KIIJI TermmoBeix
nsurareaen"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4
o teme "KIIJl anexTpoyctaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, oboOIICHNE.

bubmuoreka [JOK
98 JIa6 5] 1 1
" abOpATOPHBIC pa O"TH 1o Kypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJIICHUSA
[ToBTOpenue, o6o6menue. Padora c
" bu6anorexa LIOK
99 TEKCTAMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora c
" bubmmnoreka LIOK
100 TekcTamu 110 Teme "KosebaHus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o606menue. Pabora ¢
" bu6mmnoreka LIOK
101 TekctaMu 110 TeMe "CBeToBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10O
. 102 3 27

ITPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/ILI€CKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IIPUPO/IE,
[P 3TOM MEPEBOANUTD MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) QU3UUECCKUX SIBJICHUI

1.4

OTHMCHIBaTh HM3y4CHHBbIE CBOMCTBAa Ten M (uU3MUecKue SBJICHHUS,
UCTIOJNIB3YSl (U3MYECKHE BEIUYMHBI, MPH OIMNUCAHUHM IPAaBUIBHO
TPakTOBaTh (DU3UUECKUNH CMBICT MCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHHs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMUYUHY C
JIPYTMMHU BeTMYMHAMU, CTPOUTH IpapUK U3yUEHHBIX 3aBUCUMOCTEN

(1)I/ISI/ILIGCKI/IX BCIINYHUH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPpHU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTrcMaTHU4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATH (PU3UUECKUE SBJICHHS, MPOLIECCHl U CBOWCTBA Tell, B TOM
YhClIE M B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITb NPUYMHHO-CIEJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU
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1.7

pemarh pacuéTHble 3a7aun B 1 — 2 elCTBUSA, UCIIONb3YS 3aKOHBI U
(dopmynbl, CBs3bIBaOIIME (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHajM3a YCJIOBMS  33Jayd  3alMuChlBaThb  KpaTKOe  YCIIOBHE,
HOJICTABIIATh (PU3UYECKUE BEIUYMHBI B (POPMYJIBI M TPOBOJIUTH
pacuérhl, HAXOAWTh CIPABOYHbIEC JAHHBbIE, HEOOXOIUMBIE MJIs
peumieHuss  3a1a4, OLEHUBATh  PEAIMCTUYHOCTh  IOJIYYEHHOU

(U3NYECKON BETMIMHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MpPU MOMOIIU
(1)I/ISI/I‘I€CKI/IX METOOA0OB, B OIIMCAHHHW HMCCIICAOBAHUS BbLIACIATH
IpOBEpsieMOE  NpPENNoJIOKeHHe  (TMHoTesy),  pas3iauyaTth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIINOKH B

X0J¢€ OIibITa, ACJAaTh BBIBOJLI I1IO €TI0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHl M0 HAONIOACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3ndecKkux  CBOMCTB  Teln:  (HOopMyIUpOBaTh  MPOBEPSIEMBIC
MPEANOJIOKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/10BaHNs, 3aMMCHIBATh X0 OTbITa U (POPMYIUPOBATH BBHIBOJIBI

1.10

BBITIOJTHATH TPSIMBIE U3MEPEHUS C UCIOIb30BAaHUEM aHAJIOTOBBIX U
i (ppoBbIX MPUOOPOB, 3aUCHIBATh MTOKa3aHUSI MPHOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTh  MCCIICIOBAHUE 3aBUCHUMOCTH OJHON  (hU3MUECKOi
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIENys TPEI0KESHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(bU3UYECKUX BEIMYHMH B BHJIC MPEAJIOKEHHBIX TAaOIUIl B rpaduKoB,

ACJIaTh BbIBOBI 11O PE3yJibTaTaM HCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCJIMYNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIpu  BBIIIOJIHCHHUHA I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCJIATH 3HAYCHHC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)IaTL npaBHjia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IPHUHIUAIIBI JEeHCTBUSA HpI/I60pOB N TCXHHUYCCKHX

YCTpOﬁCTB, XapaKTCprU30BaTb MPHUHIUIIBL JeicTBUA N3YYCHHBIX
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npuOOpPOB M TEXHHUUYECKUX YCTPOMCTB C MOMOIIBIO WX OIMHCAHHS,
UCTOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U

HeoOX0uMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

IPHUBOJUTL TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O TMPUMEPAX)
MPAKTHYECKOTO  HWCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOecredeHuss Oe30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKHUMH YCTPOHCTBAMH,
COXpaHEHHS 3J0POBbS M COONIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUW U MYyTEM CPaBHEHMsS Pa3IMUHbIX MCTOYHUKOB
BBIIETATh MHGOPMALMIO, KOTOpasl SIBJISIETCA MPOTUBOPEUMBON HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

WCIIO30BaTh npu BBITIOJTHCHUH yueOHBIX 3a/TaHA I
HayJIHOTIOMYJISIPHYIO ~ JIUTEPATYpPy  (PU3UUECKOTO  COJEp KaHUs,
CIpaBOYHBIE MaTepuaybl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OopMaIy U3 0JHOW 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKHUE MMCbMEHHBIE U YCTHBIE COOOLIECHUS
HA OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMaKU (UZHYECKOTO
COJIep’KaHHUs, B TOM YHUCIIE MyOJIUYHO JIeNaTh KPaTKue COOOIEHUs O
pe3ynbTaTtax IMPOEKTOB WM Y4eOHBIX HCCICAOBAHUN, MPHU STOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIN MOHATUWHBINA ammapar Kypca

(1)I/I3I/IKI/I, COIMPOBOKAATh BBICTYIIJICHUEC HPGSGHTaHHeﬁ

1.19

OpU  BBIOJIHEHUH  Y4EOHBIX MPOEKTOB U  HCCIEeNOBaHUI
pacrpefensaTe O00s3aHHOCTU B TpYIIE B COOTBETCTBHUH C
IIOCTABJIIEHHBIMM 3aJadyaMM, CJIEOUTh 3a BBINOJHEHHEM IIaHA
IEWCTBUM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JIeSITETLHOCTh TPYIIIHI, BBICTpanuBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KIIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpPY’KaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IIPUPOJIE,
IIPYU 3TOM MEPEBOANUTD NMPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBATh HM3yYCHHbIE CBOMCTBAa Tel M (PU3MUECKUE SIBICHUS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU OINUCAHUM MPAaBUIBLHO
TpakTOBaThb  (PU3MUECKUN  CMBICH  HCIOJb3YEMbIX  BEJIHYMH,
0003HaYeHHs] W €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
(GopMysbl, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0O BEIMUHUHY C
JIPYTMMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3NYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyIUpPOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BBIPAXCHUC

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHUE U3
1 — 2 jorM4eckux MmaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOWCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4u 3allUCbIBATh KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTAaTOK JAaHHBIX Jid PCHICHUA 3a/d4du, BBI6I/IpaTB 3aKOHbI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I eé peuieHusA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL IIOJIYYCHHOC 3HAUYCHUC (1)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMHU JaHHBIMH

1.8

Pacrio3HaBaThb HpO6JICMLI, KOTOPBIC MOYKHO PCHIWMTL IpU MOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJB3yd OIMCAHUC HCCICAOBAHUA,
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BBLACIIATH MTPOBEPACMOC NMPCAIIOJIOKCHNUEC, OLICHUBATL IMTPAaBHUJILHOCTD

nopsAaAaka mpoBCACHHA UCCIICA0BaHUA, ACTIATh BHIBOJbI

1.9

MPOBOJMTH OTBITHI MO HAONIOACHUIO (PU3UYECKHX SBICHUN WU
Gu3NYeCKuX  CBOMCTB  Tell:  (OPMYIHMpPOBATh  MPOBEPSCMBIC
MPEIIOJIOKCHUS, COOMpaTh YCTAHOBKY U3  TPEIIOKCHHOTO

000py/10BaHUs, OTIMCHIBATh XO/1 ONbITA U (POPMYJIMPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aHAJIOTI'OBBIX
npuOOpoB M  JAaTYMKOB (U3MYECKUX BEJIMYMH, CPAaBHUBAThH
pe3ynabTaThl M3MEpPEeHUM ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

IPOBOAMTH MCCIENOBAHUE 3aBUCUMOCTH OJHOW  (huznueckoit
BEJIMYUHBl OT JPYrOM C HCHOJIb30BAHMEM IMPSMBIX H3MEPECHHM:
IJIaHUPOBATh HUCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBIIIOJHSATH
W3MepeHus, CcleAys MpeUIoKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl MOJTY4YEHHOW 3aBUCHMOCTH B BHJI€ TaONIUI U IpaduKoB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0BaHUA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpEHHUs,  coOupaThb  SKCIEPUMEHTAILHYIO
YCTaHOBKY, CJIe[lysd TMpPEAI0KEHHON HHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB npaBujia TEXHUKHU 0e30IacHOCTH IIpu pa60Te C

1ab0paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHCAHUS, HCIHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CX€MaM U CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPUYICCKUX LENel ¢ MOCIeNOBaTEIbHBIM H napajiC/IbHbIM
COCAUHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaUYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX Henein

1.16

NOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
OPaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B

MMOBCEAHEBHON KM3HM IS obecreueHusT OE30MMACHOCTH npu
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oOpamennn ¢ npubOpaMd U TEXHUYECKHUMH YCTPONCTBaMH,
COXPAHEHHUs 3JI0pOBbS M COOJIIOJEHUS HOPM SKOJOTMUYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.17

OCYIIECTBIISATh MOMCK HMH(MOPMAIMK (U3UIECKOTO COACPIKaHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUM U ITYTEM CPABHEHUS
JIOTIOJTHUTETIFHBIX HMCTOYHUKOB BBIJCIATH MH(POPMALUIO, KOTOpAs

ABJIIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITH HEJTOCTOBEPHOU

1.18

UCIIOJIb30BAaTh MpPH BBINOJHEHUM Y4YEOHBIX 3aJaHUNA HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOr0 COAEp KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMaLIUU U3 OJJHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE U KpPaTKHE YCTHBIC
cooOrmienus, 0600mas WHPOPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB
(GU3UYECKOTO COJEpKaHUS, B TOM YHCIIE MyOJIUYHO MPEICTaBISATH
pe3yJbTaThl MPOEKTHOM WIIA UCCIIEIOBATEIIbCKOM AESITEIbHOCTH, IPU
3TOM TPaMOTHO HCIMOJIb30BaTh M3YYEHHBIM MOHSITUHHBIN ammapar

Kypca (DU3HKH, COMTPOBOXK/IATh BHICTYIICHUE TIPe3eHTalnen

1.20

IIPU BBITOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUMN (PU3HUECKUX
IIPOLIECCOB PaCHpeeaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjayaMU, CIEAUTh 3a BBINOJIHEHUEM IUIaHa
JNEHCTBUII M KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBIsSIL  TOTOBHOCTD

pazpemniatb KOHQIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3indaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-ICCKOG SAIBJICHUC
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1.3

pacro3HaBaTh MPOSIBICHHUE HW3YYCHHBIX (U3MUECKUX SIBICHUN B
OKpYKaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUe SIBICHHUS B MIPUPOJIE,
IPU 3TOM TIEPEBOIUTH MPAKTHUYECKYIO 33a]]a4y B YU€OHYIO, BBIIENIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

ONMCHIBaTh HM3yYCHHBIE CBOICTBA Tel M (PU3HUECKUE SIBICHMUS,
UCTIONB3YS (U3NYECKUE BEIMYUHBI, NPU ONHCAHWU IPABHIHLHO
TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GOopMyJibl, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEJIMUYUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPapUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMYUH

1.5

XapaKTEePHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U TIPOIIECCHI,
HCMOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU HTOM J1aBaTh CJOBECHYIO
GbOpMYyTHpPOBKY 3aKOHa ¥ 3allMCHIBaTh €r0 MaTeMaTU4YecKoe

BBIpa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHUE U3
2 — 3 JIOTMYECKUX IIAaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

buznyeckux sABIEeHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pematy pacu€rHble 3afauu (omuparouiecss Ha cucreMy u3z 2 — 3
ypaBHEHUI), HCHOJB3yd 3aKOHbI U (QOPMYINBI, CBA3BIBAIOIINE
¢usnyeckue BENMYMHBI: HA OCHOBE aHajM3a YCIOBHUS 3aJaud
3alMChIBaTh KPaTKOE YCIOBUE, BBISBIATH HEAOCTAIOUINE WU
U30BITOYHBIE TAaHHBIC, BBIOUPATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUIS PEIIeHUs, MPOBOAUTH PAcuéThl U OIICHUBATHh PEATMCTUYHOCTH

IMMOJIYYCHHOI'O 3HAaUCHUA (I)I/I3I/I‘IeCKOI71 BCINYHHBI

1.8

pacCiio3HaBaThb HpO6J'ICMBI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIB3Ys OIMMCAHNEC UCCICAOBAHUS, BBIACIIATH
IMPOBEPIACMOC MPCANOJIOKCHUC, OLUCHUBATL IMPABUIIBHOCTL IIOPSAAKA
IMPpOBCACHUA HUCCICA0BaHUA, [ACJIAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OIIBITOB

1.9

IMPOBOAWTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (bI/I3I/I‘IeCKI/IX SIBIICHUH WU

(I)I/I3I/I‘-IGCKI/IX CBOMCTB T€JI: CAaMOCTOSTEILHO CO6I/IpaTB YCTAHOBKY U3
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U30BITOYHOTO HabOpa 000PyHOBaHMSI, ONMKCHIBATH XOJI OIBITA M €r0

pe3yabTaThl, HOPMYITHPOBATH BBIBOIBI

1.10

IPOBOJUTH TP HEOOXOJUMOCTH CEpPHIO TNPSAMBIX H3MEPEHUH,
OTIpeeNsisl CpeHee 3HAa4YeHHE HM3MepseMOl BeluuuHbl ((PoKycHOE
paccTosiHue coOWparoliel JTUH3bI), 000CHOBBIBATh BHIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprdopa)

1.11

MPOBOJIUTh HCCJIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUI: TIIIAaHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpPaTh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTHU (PU3WYECKUX BEIUYHH B BUJE TaOIWIIU

rpauKoOB, JIe1aTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICTOBAHUS

MPOBOJUTH  KOCBEHHBIE  H3MEpPEHUS  (PU3MYECKUX  BEJINYMH:
IUIAaHUPOBAaTh ~ M3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATh M3MEPEHUs, CIeAysl MpeasioKeHHON
WHCTPYKLUHU, BBIUUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJy4EHHBIE PE3yJbTaThl C YYETOM 33Jl@HHOM IOIPEIIHOCTH

M3MEpPEHUI

1.13

coOmomaTh TpaBWila TEXHUKA O€30MacHOCTH TIpu  padboTe ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJEINEH:
MaTepuaiabHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOYCHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHasi MOJeNlb aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM HAa MX OIMHMCAHUS, UCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXECMbI W CXCMATHYHBIC PUCYHKU HN3YUYCHHBIX
TCXHHUYCCKHUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B )51
TCXHOJIOTHYCCKHUX IMPOLECCCOB IPHU PCIICHUU y‘le6HO-HpaKTI/I‘{eCKI/IX
3ala4, OIITUYCCKUC CXEMBI IJIs1 TIOCTPOCHUA H306pa)KeHPII>i B IIJIOCKOM

3epKaie ¥ cobuparomeil TuH3e

1.17

NOPUBOAUTE TpUMEPhl (HAXOAUTh HUHPOPMALUIO O MpUMEpax)

MMPAKTHUICCKOT'O HUCIIOJIb30BaHUA (1)I/I3I/IHCCKI/IX 3HaHUH B
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MOBCEHEBHON KU3HM sl obOecneueHHs] OE30MacHOCTH TpU
oOpamieHnn ¢ nOpubOpaMd U TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHs 3I0pOBbsl U COOMIONEHUS HOPM 3KOJIOTHUECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.18

OCYIIECTBIISITh MOMCK HMH(OpMAnuu (U3NIECKOTO COJCpKAHUS B
cetu MHTEpHET, CaMOCTOATENBHO (HOPMYIHPYS MOMCKOBBIN 3aIpoC,
HaxOJIUTb IIyTH OIpPEACIICHHUs JOCTOBEPHOCTH  IOJYYEHHOU
MH(pOpPMALlMM HAa OCHOBE MUMEIOUINXCS 3HAHUM U JOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMpPH BBHINOJHEHUM Y4YEOHBIX 3aJaHUN HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COAEp KaHUs, CIpPaBOUYHbIE
Marepuanbl, pecypcbl ceth MHTepHeT; BiageTe NpuéMamu
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpazoBaHus MH(POpMaLUK U3 OJHON

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHBIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I U3 HECKOJIBKUX HCTOYHHKOB (bHSI/I‘IeCKOFO
COJIep’KaHus, MyOJIMYHO MPEICTaBIATh PE3yAbTaThl IPOESKTHON HMIN
UCCIIEIOBATENIbCKONM  JIeATENbHOCTH, MPU  ATOM  TPAMOTHO
WCIOJIb30BaTh H3YYCHHBIM MOHSATUWHBIA anmapar HM3y4aemMoro
pasnena GU3MKH U CONMPOBOXKJATh BBICTYIUIEHHE Mpe3eHTaluen C

y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IIpHU BBITIOJIHCHUH y‘IC6HI)IX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ (bl/ISI/ILIeCKI/IX
IIPOLECCOB pacCpeaciiaThb 0053aHHOCTH B Ipynme€ B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadyaMH, CJICOAUTb 3a BbIIIOJIHCHHUEM IIJIaHa
HeI;'ICTBPII;’I n KOPPCKTUPOBATH €ro, aZICKBATHO OLCHUBATH
CcOOCTBEHHBIH BKJIad B JCATCIBbHOCTb TPYIIIIbI, BbICTPANBATDH
KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe, IIPOABJIAA T'OTOBHOCTB

pazpemniaTb KOHQIUKTHI
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWHN OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O HpHUpoAe. SIBICHHS NPUPOJBIL.
@u3nyecKkue SBICHHUSA: MEXaHWYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnyeckue BeIMUMHBL. V3MepeHune QU3NYECKUX
BenmuuuH. Dwmsmueckue mpubopel. [lorpemHoCcTh

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTtecTBeHHOHayUHBIN METOJ MMO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBH)KEHUE TUTIOTE3,
AKCIIEPUMEHT T1I0 TPOBEPKE THIOTE3, OOBSICHECHUE

HaOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NYECKHUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue pabOTHI:

H#H##Par###l3mMepenne pacCTOSTHUM.
###Par###l3mepenne o0béMa XUJIKOCTH U TBEPIOTO
Tena.

#H##HPar###0OnpenesieHre pa3MepoB MajbIX Tell.
###Par###13Mepenue TemriepaTypsl NpU MOMOULIU

KHUAKOCTHOI'O TEPMOMETpPA U IaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEIIIECTBA

2.1

#H##Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMmepbl. OmNbIThI, I0KA3bIBAIOLIME JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ) Buxenne  yactun  BemecTBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUIl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, muddysus
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2.3

B3aI/IMOI[eI7ICTBI/I€ YaCTHUILl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBAHHUEC

24

###Par#H#ArperaTHbie COCTOSIHMS BEILECTBA:
CTpOCHHE  Ta3oB, KUAKOCTEH W TBEPABIX
(kpuctainyeckux)  Tel.  B3auMocBs3b  Mexay
CBOMCTBAMHM  BEUIECTB B  pa3HbIX  arperaTrHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

OcoOEHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOThI:

###Par###Onenka tuamMerpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHueM GoTorpaduii).

#H#Par###OnBITEI 0 HAOIIOAEHUIO  TEIUIOBOTO
pacimupeHus ra3os.

#H##Par#H##OnbITl 10 0OHApPY)KEHMIO JEWCTBUSI CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBIKEHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBIDKCHHE
##HPar###Ckopocte.  CpenHsast ~ CKOpOCTb  IpHU
3.2 HEPaBHOMEPHOM JBIKEHUHU. Pacuér myTtu U BpeMEHHU
JIBUKEHUS
SlBnenne uHepuuu. 3aKOH MHEpUUU. B3aumonelcTeue
3.3 TeJ KaK MPUYNHA U3MEHEHUSI CKOPOCTH JBUYKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Tea
34 #H##Par### ImotHocTh BemrecTBa. CBsI3b IIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellecTBa
3.5 Cuila KaK XapaKTepUCTUKa B3aUMOJICUCTBUS TeEll
3.6 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
. MOMOIIBIO JUHAMOMETpPA
37 ###Par#HH SIBeHre TATOTeHUS U cuiia Tsbkectu. Cra
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpeHusa. TpeHue CKOJbXKEHUS U TPEHUE MOKOS.

TpeHue B mpUpoe U TEXHUKE
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3.9

#H##Par###Crnoxenre cuil, HampaBJICHHBIX MO OJHOM

npsMOH. PaBHOAEHCTBYIOIIAS CUIT

3.10

[IpakTuyeckue paboOTHI:

OnpeneneHre CKOPOCTH PABHOMEPHOTO JBMKEHUS
(wapvka B OKHAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBTOMOOWJIST U Tak gnanee). OmnpejerieHUe CpeaHen
CKOPOCTH CKOJIbKCHHS Opycka WM [IapuKa [0
HAaKJIOHHON TuiockocTH. OmpeneneHue MIOTHOCTU
TBépAoro  Tena.  OnObITel,  JEMOHCTPUPYIOIIKE
3aBUCHUMOCTD pacTsLKeHUs (JegopManuu) NpyKUHbI OT
NPUIOKEHHOW Ccuibl. OMBITEL, JIEMOHCTPHPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Tena U

XapaKTepa COMpPHKACAIOIINXCS TOBEPXHOCTEH

3.11

@u3nyecKue SBICHUS B IPUPOJIE: PUMEPBI IBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOW M HEXKMBOW MPUPOJIE,

JIEMICTBHE CUJIBI TPEHHS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTE 1 TA30B

4.1

Hasnenue tBEpmoro Tena. CrnocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUSA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCHUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus: TBEPABIMU TEIAMH, KUIKOCTIMU U

razamu. 3akoH Ilackans. [IHeBMaTHUECKHE MaIIHEI

4.4

3aBUCHUMOCTh JaBJICHUS IKUAKOCTU OT TIYOUHBI.
I'mapocraTnueckuii napajokc. Cooormaroruecs

COCybl. I NAPABIUMYCCKUEC MCXAaHNU3MbI

4.5

Atmocdepa 3emnam M arMocdepHOe JIaBIEHUE.
[IpuumHbl  CymiecTBOBaHMS BO3JIYIIHOH OOOJOYKH
3emun. Oneir Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOro [JaBJIEHUS OT BBICOTHI HAJ| YPOBHEM

MOpsI

4.6

N3mepenue armocdeproro maenenus. [lpuGopsr ams

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA
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4.7

JleficTBHe KUAKOCTH W ra3a Ha IOTPY)KEHHOE B HUX
Teno. BelTankuparomas (apxuMenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuueckue pabOThI:

Hccnegopanme 3aBHCHMOCTH Beca Tella B BOJC OT
00béMa MOrpyXKEHHOW B JKUJIKOCTb YacTU Tela.
OrnpezienieHne BBITATKUBAIONICH CHUIIBI, JEUCTBYIOIICH
Ha TENo, TNOTPpYyKEHHOE B KUIKOCThb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLIEH
Ha TEJI0 B JKUJIKOCTH, OT Macchl Teia. OIBITH,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTH  BBITAJIKHABAIOIIEH
CHJIBI, ICCTBYIOIICH Ha TEJIO B KUJIKOCTH, OT 00bEMA
MOTPYKEHHOW B JKUIAKOCTh YaCTH TeJa U OT MJIOTHOCTH
)kunkoctu.  KoHcTpympoBanme — apeomerpa WM
KOHCTPYMPOBAHUE JIOJKM W  OIpeaesneHue  e€

TPY30MOABEMHOCTH

4.10

Ousnyeckue  SBICHUS B TNPUPOJE:  BIMSHUE
aTMOC(epHOr0  JaBJIEHHWS Ha JKUBOW OPraHu3M,

MJIaBaHUE PhIO

4.11

Texnuyeckne ycTpoWcTBa: COOOIIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIUYECKHI Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HAcocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 Mexannueckas MOITHOCTE

53 [IpocThie MeXaHW3MBI: pbl¥ar, OJIOK, HaKJIOHHAS

' m10cKoCTh. [IpaBuno paBHOBecus pbluara

5.4 [IpumeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Kosddunuent

5.5 MIOJIE3HOTO JCUCTBUS  MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHunanpHas sHEPrUM TeJa, MOJIHATOTO HaJ 3eMIIEN
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5.7

Kunernyeckas sneprus

5.8

[Tonnas mexanudeckasi sHeprus. 3aKOH U3MEHEHHS U

COXpPaHCHUA MEXaHHYeCKOM OHCpPIUn

5.9

[IpakTnueckue pabOThI:

###Par#H#OnpeneneHe paboTbl CUIBl TPEHUS NpU
pPaBHOMEPHOM JBIDKCHHH TeJla IO TOPU30HTAIHHON
noBepxHoctu. lccnenoBaHue yCIIOBHHM paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHONW IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

dusnueckre SBICHUS B npupoaec: pbl4aru B TEJIC

YCI0BCKa

5.11

TexHu4ecknue yCTpOMCTBA: phlYar, IMOJBHKHBIM U
HEMO/IBWKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTb, IPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pa3nena

Kon
3JIeMEeHTa

IIpoBepsieMble 1€MEHTHI COIEP:KAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OcHOBHbBIEC TOJOXKEHHUS MOJICKYJIIPHO-KUHETHUECKOMN
TEOpUU CTpPOEHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyn.  OmbIThl, MOATBEPXKAAIONINE OCHOBHBIC

ITOJIOKCHUA MOJ'IGKy.]'ISIpHOKPIHCTH‘ICCKOﬁ TCOPUHU

6.2

Mopaenu  TBEPAOro, JKHAKOTO MW  Tra3000pa3HOro
cocTostHUH BemiecTBa. Kpucrammmyeckue u aMopgHbIe

TCJ1a

6.3

OOBbsicHEeHHE CBOMCTB I'a30B, )KUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUM MOJIEKYIAPHOKUHETHYECKOU

TEOpUn

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacmpCHUC U CXKaTHUC
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Temneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO

00 TEIJIOBOTO JABUKEHUS YaCTHI]
Buyrpennsis ~ sHeprusi. CrocoObl  M3MEHEHUs
6.7 BHYTPEHHEW JHEPrUHU: TEIUIONepenadya U COBEPIICHUE
paboThl
63 Buast TeIJIOTNepeIaun: TETJIOMPOBOAHOCTb,
' KOHBEKIIMSI, U3Ty4CHHE
KonmnuectBo  TemnoTel. YaenbHas  TEIIOEMKOCTH
6.9
BElIECTBA
TeruiooOMeH H TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OajaHca
611 [InaBmenne W  OTBEpJAEBaHME  KPUCTAIUTMYECKHUX
' BEIIIECTB. Y IeIbHAs TEIUIOTA TUIaBICHUS
[TapooOpazoBanne wu  KoHaeHcauusa. Mcnapenue.
612 Kunenme. VYpenbHas TemioTra mapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATYphl KHIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTts Bo31yXa
6.14 DOHeprus TOrMBa. Y IeJbHas TEIJI0Ta CrOPaHUs
[Ipunnuner  padoTel  TemaoBbix apurareneid  KIIT/]
6.15 TEIUIOBOTO JBUraTesis. TersoBble JBUraTeNy U 3alluTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TpEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTueckue pabOTHI:
###Par#H#ONbITEL 10 OOHAPYKEHUIO JIEHCTBUS CHUI
MOJIEKYJISIPHOTO MPUTSKEHUSI.
6.17 ##H#Par#H##0ONbITBl 110 BBIPAIIMBAHUIO  KPHUCTAJUIOB

MIOBApPEHHOM COJIM WM caxapa.
###Par###ONBITEL 10 HAOJMIONEHUIO  TEIUIOBOIO

pacmipeHud ra3osB, JKUJIKOCTEN U TBépI[BIX TCII.
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###Par###Onpenenienne gaBneHus Bo3ayXxa B OasioHe
HITPUIIA.

H#HHPar###OnbIThI, NTEMOHCTPUPYIONINE 3aBUCHUMOCTD
JABJICHHUS BO3MyXa OT ero oObEMa M HarpeBaHUS WU
OXJIQXKJICHHS.

###Par#H#1 IpoBepka TUIIOTE3bI JIMHENHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  KHAKOCTH B
TEPMOMETPHUECKOUN TPYOKe OT TeMIIepaTyphl.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJla B Pe3yJbTaTe TeIlonepenadyn U padoTh
BHEIIHUX CUJI.

###Par###lccnenoBanre sBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOJHON U TOpsYEH BOIBI.
###Part##OnpeneneHue KOJIMYECTBA TEILIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HArpeThIM
METaJUTMYECKUM ITUITHHIPOM.

#H#HPar###0OnpenenieHue  yIeNIbHOW  TEIJIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npoecca HCapeHus..
###HPar###0OnpenesiecHue OTHOCHUTEJIBHOM BIIAXKHOCTH
BO3JIyXa.

#H##HPart###Onpenenenue yIEIbHOMN TEILIOTEI

IJIaBJICHMUS JIbJA.

6.18

Qdusnyeckue SBICHHUS B MPUPOJIE: IMOBEPXHOCTHOE
HATSDKEHHE U KalWUISIpHBIE SBICHUS B TPUPOJIE,
KPUCTAJUIBI B IpUpPO/IE, n3aydenrne ConHIa, 3aMep3aHue
BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHE, CHEra.

6.19

TexHuueckue yCTpPONCTBAa: KamWIUISAPbl, MPUMEPHI
MCII0JIb30BAaHUS KPUCTAIJIOB, JKUJKOCTHBIN TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, MCUXPOMETP, MapoBas TypOUHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.
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OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3aps10B
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona
7.2 (3aBUCUMOCTb CWJIbI B3aMMOJICHCTBUS 3apSKEHHBIX Tel
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIaMHU )
DneKTpuuecKoe noJe. HanpsoxkénnocTs
7.3 anekTpuueckoro nois. IlpuHnun — cymepno3unuu
JNEKTPUYECKHUX OJIEH (HAa KaUeCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexkrpudeckuil 3apsa. Crpoenue atoma. [IpoBoaHuku
U TUBJIEKTPUKH
7.5 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
6 ONIEKTpUYECKUM  TOK.  YCIOBUS  CYIIECTBOBAaHUSA
' AJEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSSHHOTO TOKA
HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
1.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKHH TOK B
AKHUJIKOCTSX U ra3ax
- OnekTpuyeckas uenb. Cuiia TokKa. ODIEKTPUYECKOE
' HalpsHKeHue
79 ConportuneHue IIPOBOJIHUKA. VY nensHoe
' COINPOTHUBJIEHUE BELECTBA
7.10 3akon OMa Jyis ydacTka 1enu
[locnenoBarenbHOE M HapajieNIbHOE  COEAMHEHHE
7.11
IIPOBOJITHUKOB
PabGota M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DJEeKTpUYecKue LeNu U NOTPEOUTETN EKTPUUECKON
. sHepruu B O6bITy. KopoTkoe 3aMbikaHue
214 [TocTossHHBIE MarHUTHI. B3anMozelicTBHE MOCTOSHHBIX

MAarouToOB
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7.15

Marautnoe nojsie. MarHuTHoe mMOJIE 3€MIIM U €r0

3HAYEHUE 1A )KU3HU Ha 3eMIIE

7.16

OneiT Opcrena. MarHuTHOE 10JI€  BJIEKTPUYECKOTO

TOKa. HpI/IMeHCHI/Ie OJICKTPOMArdMTOB B TCXHUKC

7.17

JlelicTBME MarHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
DIIeKTPOABUTATENH TOCTOSIHHOTO TOKa. Mcronp30Banme
AIEKTPOJIBUraTeIei B TEXHUYECKUX YCTPOMCTBAX U HA

TPaHCIIOPTE

7.18

Oneitel  ®apaned. SIBneHue  3IEKTPOMarHUTHOMN

naaykuuu. [Ipasuno Jlenna

7.19

DIIeKTPOTEHEPATOP. Crioco6b1 MOJTY4CHHS
JNIEKTPUYECKOW  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPTUHn

7.20

[IpakTnueckue pabOTHI:

OnbITHI IO HAOTIOACHUIO NIEKTPU3ALIUH TET HHIAYKIIUEH
U TIPU COTIPUKOCHOBEHHUU.

UccnenoBanue AEUCTBUS AIEKTPUYECKOTO TOJS HA
MPOBOJAHUKY U TUAIIEKTPUKU.

COopka W mpoBepka pabOTHl AICKTPUUECKOW IIETH
MOCTOSIHHOTO TOKa.

W3mepeHue 1 peryliupoBaHue CUJIbl TOKA.

H3mepenue u peryaiupoBaHue HAPSKEHUS.
HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 pe3UcCTop, OT COMPOTUBIEHHUS pe3ucTopa U
HAIPSDKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTWHBI, TIONIAH MOTIEPEYHOr0 CEYSHUS U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HAMPSHKEHUN MpU
MOCIIEJIOBATEIbHOM COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka nmpaBumna i CUIBI TOKA MPU MapalljieIbHOM

coequHeHuu  pesuctopoB. OrmpeneneHue  paboOThI
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AJIEKTPUYECKOIO0 TOKA, HIYIIETO YEpe3 PE3UCTOp.
OnpeneneHde  MOIIHOCTH — AJIEKTPUUECKOTO  TOKa,
BBIJICJISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCHUMOCTHU CHJIBI TOKA, UJIYILIETO Yepe3 JaMIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
UccnenoBanue MarHuTHOTO B3aUMOICHCTBUSA
MOCTOSTHHBIX MarHuToB. M3ydeHHe MarHUTHOTO TMOJIA
MOCTOSTHHBIX MAarHUTOB TPH WX OOBEIUHEHUU U
pazaenenun. MccnenoBanue 1eUCTBUS SJIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHUJTBI
B3aUMOJICHCTBHUS KATYIIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa ¥ HampaBJCHHWs TOKa B KaTymke. l3ydeHnwme
JEHCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KoncrpymnpoBanue " M3y4YCHHE paboThI
3JIEKTPOIBUTATESI. N3mepenne KIT
3JIEKTPOJIBUTATEIbHONM ~ yCTaHOBKH.  OmNbBITBI MO
UCCJIEIOBAaHUIO SIBJICHUS AIIEKTPOMarHUTHOM
UHAYKLUWW: UCCIIEJOBaHNE HW3MEHEHUN 3HAuYeHus U

HaIlpaBJICHHUA HHAYKIIMOHHOI'O TOKa

7.21

Ousnyeckue SBICHUS B TMPUPOJE: AJIEKTPUUYECKHE
ABlIeHUs B aTtMocdepe, AIEKTPUYECTBO  KUBBIX
OpraHU3MOB, MArHUTHOE MOJIe 3eMilu, Apeiid MOI0CoB,
POJIb MATHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, OJISpHOe

CHAHHUC

7.22

TexHuveckue yCTpOWCTBA: AIEKTPOCKOII, aMIIEPMETP,
BOJITMETP, PEOCTaT, CUETUNK IITEKTPUIECKOH PHEPTHH,
JIEKTPOOCBETUTENIbHBIE MPUOOPBI, HarpeBaTesbHbIE
IEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE
NPEJOXPAaHUTENH, SJIEKTPOMArHUT, SJIEKTPOJBUTATENh

IMMOCTOSHHOT'O TOKA, F€HEPATOP IMOCTOSAHHOTO TOKa

9 KIIACC
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Kon Kon
[IpoBepsieMble 371€MEHTHI COAECPHKAHUS
pazzena 2JIEMEHTA
MEXAHUYECKHUE SABJIEHUA
81 Mexannueckoe JABWKEHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHUSI
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE
###Par#Ht#HepaBHOMepHOE MPSIMOJIMHENHOE
8.4 nBikenne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla IIPH
HEpPaBHOMEPHOM JIBHKCHUH
g5 Vckopenne.  PaBHOYCKOpeHHOE — NpPSMOJIMHENHOE
' JIBIKCHHE
8.6 #H##Par###CBo00 a0 naneune. OnerTe! I anmnes
###Par###PaBHOMEpHOE NBIDKCHHE IO OKPYXHOCTH.
8.7 [Tepnon u gacrtota obpamieHus. JInHeitHas U yrioBas
ckopoctH. LleHTpocTpeMHuTEnbHOE YCKOPEHHE
8.8 ITepBbsiii 3akoH HproTOHA
s 8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HeroToHa
8.11 #H##Par###1 [puHUUI Cynepno3uiiuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #H##Par###(Cuna TpeHUs: Cujla TPEHHUS CKOJIBXKEHUS,
' CHUJIa TPEHHUSI ITOKOS, IPYTHe BUJIbI TPEHHUS
%14 ##H#Par###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOIO
' TATOTEHUA. Y CKOpEHHE CBOOOTHOTO MaICHUS
%15 JBuxenne rmuianer Bokpyr Comnma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecomMocTs U meperpysku
216 PaBHOBecue MarepuanbHOM  TOUKH.  AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#H##PaBHoBecHe TBEPIOTO TeJa C 3aKPEIVIEHHON
. OChI0 BpaleHus. MomeHT cuibl. LleHTp Tsbkectu
8.18 HNmnynsc Tena. U3menenne uMirynsca. MIMysbce cumsl
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8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#HHPar###PeakTUBHOE OBIDKECHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun T1sxkectw, ynpyroctd, TpeHus. CBs3b

SHEPTUU U paboThI

8.23

HOTGHHI/IaJII)HaSI OHEprusa TCJIa, MNOAHATOIrO Halg

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHass SHEPTHs CKATON NPYKUHBI

8.25

##H#Par###Kunetnueckas  sHeprus. Teopema o

KMHETHYECKOU SHEPIUU

8.26

#H##Par#HH#3aKkoH COXpaHEeHUS! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenne CpeaHe CKOPOCTH CKOJIbXEHUS OpycKa
WIM JBWKEHHS IIapHKa IO HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHus Teja Mpu paBHOYCKOPEHHOM
JIBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IMYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HaudaldbHOU
CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU IYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJJMHAKOBBI.

Uccnenosanue 3aBHCUMOCTH CHJIBI TpPEeHUS
CKOJIbKEHUSI OT CHJIBl HOPMAJIBHOTO JIaBIICHHUS.
Omnpenenenve KOIPPHUIMEHTa TPEHUS CKOJbKEHHUS.
Onpenenenne KECTKOCTU NpYyxkuHbL. OrnpeneneHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeNa MO0 TOPU30HTAIBHOM MOBEpXHOCTH. OnpenencHue
paboThl CWJIBI YOPYTOCTM HpU MOABEME Tpy3a cC
WCIIOJIb30BAHUEM  HEMNOJBUKHOTO U IOJBHYKHOTO

OJIOKOB
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dusnyeckue SIBICHUS B Impupoac: MPUINBLI U OTJIMBBI,

8.28 nBukeHue miaHeT CoJIHEYHON CHCTEMBl, pEaKTUBHOE
JIBUKEHHUE KUBBIX OPraHU3MOB
429 TexHu4eckue yCTpPOMCTBA: CHUAOMETP, JaTYMKHU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe JIBUJKCHUE. OcHoBHBIE
9.1 XapaKTepUCTUKU  KojeOaHuM: Mepuoj, 4acToTa,
aMILTUTY/1a
MaremMatnueckuii M NPYKUHHBIH ~ MasTHUKH.
9.2 [IpeBpamienue  sHepruv  Npu  KojieOaTeIIbHOM
JBIKCHUH
93 3aryxatomue Konebanus. BeiHyKIeHHbIE KOJIeOaHUS.
' PesonaHc
Mexanndeckue BoJHBL. (CBOWCTBA MEXaHMYECKHX
BoJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nnHa
9.4 BOJHBI U  CKOpPOCTh €€  pacnpoCTPaHEHHS.
MexaHnueckre BOJIHBI B TBEPAOM TeEJI€, CECMUYECKUE
BOJIHBI
9.5 3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTrueckue pabOTHI:
Onpenenende 4YacTOThl M Iepuojaa  KoJieOaHHit
MaTeMaTUYECKOT0 MasiTHUKA.
Onpenenenre 4YacTOThl M Tepuoaa  KoJieOaHHit
MPYKUHHOTO MAasITHUKA
HccnenoBanue 3aBUCUMOCTH Mepuojia KoseOaHUi
9.7 MOJBEIIEHHOT0 K HHUTH TIpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHMMOCTH Tepuoja KoJjieOaHMi
IPYKMHHOTO MAasiTHUKa OT Macchl rpy3a. IIposepka
HE3aBUCHUMOCTH  Iepuoja  KoiebaHud  rpysa,
MOJIBELIEHHOTO K HUTH, OT MACChl IPy3a U KECTKOCTHU
npyxuHsl. V3MepeHue  ycKOpeHUs  CBOOOJHOTO

nmaacHUuA
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®u3nuecKue sIBJICHUS B MPUPOJIC: BOCIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHUYECKHE BOJHBI,
IlYHaMH, X0
9.9 TexHu4eckue yCTpoNCTBA: 3XOJOT, HCIOJIb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
L0.1 DIIEKTPOMAarHUTHOE MOJI€. DJIEKTPOMArHUTHBIC BOITHBI.
' CBoIICTBA DJIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJH
10.3 DnexkTpoMarHuTHasi pupojia ceera. CKOpoCTh CBETa.
' BoutHOBEIE CBOICTBA CBETA
10 [IpakTnueckue pabOTHI:
10.4 N3yueHne CBOWCTB SJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIHI0 MOOMIIBLHOTO TenedoHa
dusnveckue SBJICHUS B TPUPOJE: OHOJOTUYECKOE
10.5 JNEUCTBUE  BUIAMUMOTO,  YIbTPadHUOIETOBOTO  H
PEHTTE€HOBCKOTO U3JIy4eHUH
10.6 Texnuueckue YCTpOICTBA: HCMOJIb30BaHHE
' AJIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBas mozensb cBera. ICTOUHMKH cBETa
11.2 [IpsamonnHeiHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBeta. Ilnockoe 3epkanmo. 3akoH
' OTpaXCHHsI CBETa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHUS CBETA.
" ' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nydeil B 1MH3€
116 OnTuueckast cuctema (oToarnmapara, MUKPOCKONA U
. TEJIECKOoIa
117 I'maz kak ontuueckas cucrema. bmuzopykocts u
. JAIbHO30PKOCTh
118 Paznoxenune 6enoro ceeta B ciektp. OnbITel HploTOHA.
' CrnoxeHue cnekTpaibHbIX IBETOB. Jlucnepcus ceera
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11.9

[IpakTuyeckue paboOTHI:

###Par###lccnenoBanue 3aBUCHUMOCTH yria
OTPa)XEHMsI CBETOBOTO JIy4ya OT yIJla MaJCHHUS.
###HPar###113ydenne XapakTepUCTUK H300paKeHHS
peaMeTa B INIOCKOM 3epKalle.
###Par###lccnenoBanue 3aBUCUMOCTH yria
IPEJIOMIIEHUSI CBETOBOIO Jy4a OT yrja MaJeHus Ha
TPAHHULIE «BO3IYX — CTEKIIOM.

###Par#Ht#lonydeHne u300pakeHU C TNOMOIIBIO
COOMPAIOIIIEH JINH3HI.

#H#H#Par###Onpenenenne (QOKYCHOTO pACCTOSTHUS H
ONTUYECKOM CUJIBI COOMpAIOIIEH JTUH3BI.
#H##Par#H##OnbITEl 10 Pa3oXeHHIo OeIoro cBera B
CIEKTP.

###Par###OnBITE IO BOCHIPHUATHIO I[BETA MPEIMETOB

pU UX HAOIOIEHNUHN Yepe3 LIBETOBbIE (PUIIBTPbI

11.10

®dusznyeckue sBiaeHus B npupoje: 3atMenus: CoJiHIa u
JlyHBI, 1IBETa TeN, ONTUYECKUE SBJICHUS B aTMochepe

(mBeT HEOa, pedpakius, pamayra, MUpax)

11.11

TexHuueckue  yCTpOMCTBa: OYKH,  TEPHUCKOI,

q)OToannapaT, OIITUYCCKHUE CBETOBOAbI

12

KBAHTOBGIE SIBJIEHU

12.1

OmnwiThl Pesepdopna u mianerapHas MOZeNb aroma.

Monens aroma bopa

12.2

I/ICHYCKaHI/Ie 1 IorjiomeHue CBETa aTOMOM. KBaHTHI.

JluneituaTeie CIIEKTPHI

12.3

PagnoakTUBHOCTS. AJ'IL(ba, Oerta- u raMma-usJryuCcHus1

12.4

CTpOGHI/Ie dTOMHOI'O  dJpa. HYKJ'IOHHEUI MOJCJIb

ATOMHOTO A4pa. H3oTomb!

12.5

PannoaktuBHBIE IpeBpalliCHU. Hepnon noJrypacriaga

ATOMHBIX AJCP

12.6

ﬂ,[[epHBIe pCaKknuu. 3aKoOHBI COXpaHCHUS 3apssA0BOT0 U

MaCCOBOI'0 YHCECII
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DOHeprusi CcBsi3u aTOMHBIX sigep. CBsizb Macchl U

12.7
SHEPIUH
128 Peaknun cuntesa u  genenus sanep. Mcrounuku
' sHeprun CoJiHIIA U 3BE3]T
129 Snepnas osHepretuka. [lelictBue paaMOaKTHUBHBIX
' W3JIy4CHHI Ha )KUBBIE OPTaHU3MBI
[IpakTnueckue pabOThI:
HabntoneHne CHUIOMIHBIX M JMHEHYaThIX CIIEKTPOB
1210 W3JIy4CHHUS.
HccnenoBanue TpeKOB: M3MEPEHHE DHEPTUU YaCTHUIIBI
0 TOPMO3HOMY ITyTH (110 (hoTOrpadusm).
W3mepenue paauoakTuBHOTo (oHa
®usnyeckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIN
PaanOaKTUBHBIN ¢omn, KOCMHYECKHE Jy4H,
12.11 PalMOaKTUBHOE H3JIy4YEHUE MPUPOIHBIX MHUHEPAIOB,
JIEWCTBUE PANMOAKTUBHBIX M3JIYYEHUW HA OpPraHu3M
YeJI0BEKa
1212 Texnuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHIUBUyaJIbHBIN JO3UMETp, kKaMepa Buibcona
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IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydYHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M UM [TI03HABAEMOCTH SBJIEHUH MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasyrome ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5BOJIOLUU
($u3NYeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOMU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOILIETO

Mupa, pasBUTHC TCXHUKU 1 TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBHKEHHH Kak
croco0e CyIlecTBOBaHUS MaTepUH, 00 AaTOMHO-MOJICKYJISIPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DPU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS IO ONHUCAHUIO UX
XapaKTEepPHBIX CBONCTB U HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
TaHHOE (U3UYECKOE SIBICHUE; YMEHHE DPAcllO3HaBaTh IPOSIBIICHUE
U3YYEHHBIX (U3UYECKHX SIBJICHHUM B OKPYXAIOIIEM MHUPE, BBLICISSL

UX CYIECTBEHHBIE CBONCTBA (MIPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alimapara U1 CMMBOJIMYCCKOI'O
A3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA pCHICHUA y‘IC6HLIX 3aJa4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPpOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJIBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SABJICHUS, UCTIOJIB3Ys1 (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOIO IIO3HAHMS C Y4ETOM
coOumoIeHHs MpaBuil 0€301acHOTO TpyAa: HalOIroAeHne PU3NIECKUX

SIBIICHUWI:
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YMEHHUE CaMOCTOSITETILHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €r0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBEICHUE TIPSIMBIX M KOCBEHHBIX W3MEpeHHid (u3mueckux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITEIbHO
coOupaTb HKCHEPUMEHTAJIbHYI0 YCTAHOBKY II0 HHCTPYKIHH,
BBIUHCIISATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IIOJyYEHHBIE
pe3yibTaThl € Y4YETOM 3aJaHHOM MOTIPEIIHOCTH pe3ylbTaTOB
WU3MEPEHMI;

IPOBEJCHUE HECJIOXKHBIX HKCIEPUMEHTAJIbHBIX HCCIEI0BAHUI;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAJIbHYI0 YCTaHOBKY H
OPOBOAMTH  HCCIEJOBAaHUE IO MHCTPYKLUHH, MPEACTaBIATh
MOJTy4YE€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCClIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MarepuanbHasg TOUKa, aOCOIOTHO TBEPOE TEJIO0, MOJICNIN CTPOCHHUS
ra3oB, *XHJIKOCTeH M TBEPHABIX TeJ, MJaHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJIe/Ib aTOMHOTO s7jpa) U YMEHHME NPUMEHSTh UX AT

00BSICHEHUS (PU3UIECKUX MPOIIECCOB

VYMmeHne oObICHITE (bI/ISI/I‘IeCKI/Ie IMpoOUECCChl U CBOMCTBaA TCJI, B TOM
YUCI€ MU B KOHTCEKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUHHO-CICACTBCHHBIC CB3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (bH?)PILICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINbI, CBS3bIBAIOINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JAaHHBIE, BBIOUPATh 3aKOHBI M (OPMYIIHI,
HEoOX0oUMBIE 715 €€ PelleHus], UCIIOJF30BaTh CIIPABOYHBIE JJAHHEIE,
MPOBOJIUTh Pacy€Thl U OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUs PU3NIECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(1)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3aa4Un
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YMeHHe XapakTepu30BaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPONCTB, B TOM YHUCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3UYECKUX SIBICHUA W HEO0OXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCMoJib30BaTh 3HAHUA O (U3MYECKUX SIBICHUSX B
NOBCEIHEBHOM JKM3HM JuId oOecriedeHus O€30MacCHOCTH IpHU
oOpamieHun ¢  OBITOBBIMM  NpuUOOpaMM U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollel cpeze; MOHUMaHUe
HEOOXOJAMMOCTH MPUMEHEHUS TOCTIXKCHUN (PU3UKH M TEXHOJIOTHI

AJId palqMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUS HHGOPMAII
(GU3NYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUN |
JOTIOJIHATEIBHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPHU
BBINIOJTHEHUH Y4€OHBIX 33JaHUM HAay4YHO-TMOMYNISPHYIO JIUTEPATYPY
buznyecKkoro coaepkaHusl, ClIpaBOUYHbIE MaTEpUalbl, PECYPChl CETU
WntepHer; BnaneHue 0a30BBIMU HaBBIKAaMU IpeoOpa3zoBaHUs
uHGOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIYIO; YMEHHE
co37aBaThb COOCTBEHHbIE MUCHMEHHBbIE M YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I 13 HECKOJIBKHMX HCTOYHHUKOB
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HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HEepaBHOMepHOE JiBkeHHE. Cpeansist ckopocTb. Dopmyna Jist
1.2 BBIYMCIIEHUS CpeAHeN ckopocTu: v = S/t
PaBHOMepHOE NpsIMOSIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€Ja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKCHHUS:
13 x(1)=x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIHU
MepeMenIeHusl, IyTH, KOOPAWHATHI IPH PABHOMEPHOM MPSIMOJMHEWHOM
JBUKEHUH
3aBUCUMOCTh KOOPAMHATBI T€Jda OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:
2
S(f)=v,, * 1+, *%
@opMynbl g MPOEKUHUU MEPEMENICHUs, MPOEKIHH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKECHUU:
2
1.4 s.(D=uy, -1+a, ER
U_\'('f) =Upx T4, I,
a. (f)=canst,
Ulrfz - L’}1.'1'2 =2£I_TS_T
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUI TNMPOEKLIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IPOEKIUHU IIEPEMEIIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSMOJIMHEHOM JIBUKECHUU
CBob6oanoe naznenue. @opMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Tela Mo
1.5 BEPTUKAIM (IBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,
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MIPOCKOHUU CKOPOCTHU W KOOPAWHATHI IIPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIH

CKOpOoCTh paBHOMEpPHOTO JIBUKEHHS Tejla IO OKpyxHocTh. HampasiieHue
CKOpOCTH.

@opmysia 1 BBIYUCIEHUS CKOPOCTH YEPE3 PaJUuyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpeMuTenbHOE YyCKOpeHue. HampamieHne HIEeHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHusi. @opmyna s BBIYUCICHUS YCKOPEHUS:
p
_w
%R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHHUS:
V= L
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 151 BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHrue Cril
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopernicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. 251 = _‘Fl—>2
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Tpenue 1okos ¥ TpeHue CKoJIbkeHust. Dopmyia Ui BBIYUCICHUS MOILYJIS CUIIbI

TPCHUS CKOJIbXKCHUSA:

1.12 F_=u-N
- M
Hedopmarnust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUSI:
my -,
F=G.—-L1 2
'L
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
1.14
dopmyna i BEIYUCIECHUS CHIBI TSHKECTH BOMM3HM moBepxHOCTH 3emun: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHUrHa.
1.15 p=mo
Nmnynsc cucremsl Ten. M3Menenue ummynbca. IMIynsc cuitbl
3aKOH COXpaHEeHMsI UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI Te:
1.16 P=myU iUy =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyna /sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fsoosu
MexaHuyeckasi MOIIIHOCTb:
1.17
A
N==
I
L18 Kunernueckasi u noteHumanbHas sHeprus. Gopmysa ass BEIUUCIECHUS

KUHETHYECKOU OHEPruun:
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Hﬂz
Bemy

Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIa JUis BBIYMCICHUS

IIOTEHIMAJIBbHOW SHEPIUM TeJIa, IIOJHITOIO

HaJ 3eMIéii:

E, =mgh

1.19

Mexanundeckast SHEPTHsL:
E=E;.+E P

3aKOH COXpAaHEHM MeXaHH4ecKou 3Heprun. @opmyna A 3aKkoHa
COXpaHEHUsI MEXaHWYECKON YHEPTUH B OTCYTCTBHE CHII TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPrUU MPU HAJTMYUK CHJIbI TPEHHUSL.

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE TTPABHIIO» MEXAHUKH.
Peryar. Momenr cuisl: M - FlL.

VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
[ToasmwxHbIN 1 HenoABWKHBIN O0510ku. KITJI mpocThIXx MEXaHU3MOB,

n= Anonesnas
Aﬁrpaqx

1.21

JlaBnenue TBEPOTO TEA.

CDopMyna JJI1 BBIYUCIICHUA JaBJICHUS TBép,I[OI‘O TCia:

_F
p_S'

JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.

I HAPOCTAaTUYICCKOC NABJICHUC BHYTPHU KUJIKOCTH.

<D0pMyna JUIsL BBIYUCIICHUSA JAaBJICHUA BHYTPH KUJAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBaudeckuil npecc
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1.23

3akon Apxumena. dopmyna ans  ompeAesieHHsT BBITAJIKUMBAIONICH CHIIBI,

JNEUCTBYIOLIEN Ha TENO, NOTPYKEHHOE B KUIKOCTD WM Ta3:

Fam =pgV

VYcnopue nnaBanus Tea. [lnaBanue CyAOB M BO3AYyXOIlJIABAHUC

1.24

Mexanunueckue KojeOaHus. AMIUIMTYIA, MEPUOJ M YacToTa KOJICOAHWH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U EPUOJL KOJICOaHUI:

1.25

MaremMaTtnueckuii M TNPYKHHHBIA MasTHUKH. [IpeBpamnieHue sHeprum mpu

KOJ1e0aTEIbHOM ABIDKECHUHN

1.26

3aryxaromue kojebanus. BeinykaeHubie konebanus. Pezonanc

1.27

MexaHndecKne BOJIHEI. HpO}IOJ'II)HI)IC H IOIICPEYHBIC BOJIHBI. HHI/IHa BOJIHBI U

CKOPOCTh PACHPOCTPAHCHHUS BOJIHBIL:

Lh=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3BYKa. OTpakeHHe 3BYKOBOW BOJIHBI HA TPAHUIIE

IByX cpel. IHpa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomol

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
NPYXUHBI; KOd(DPHITMEHTa TPEHHUS CKOJBXKEHUS, paOOThl CUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JBMKEHUS OpYyCKa MO HAKJIOHHOM IJIOCKOCTH,
YCKOPEeHHsSI Opycka TpH JBMXKEHUW 110 HAKJIOHHOW IIJIOCKOCTH;, YacTOThI
nepuoja KoJieOaHUH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W IepHojia
KOJIeOaHW I MPY>KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phIUar;
paboThl CHIJIBI YIPYrOCTH MPHU MOABEME Tpy3a C MOMOUIbIO HEMOABHXHOTO
0510Ka; paboThI CUIIBI YIIPYTOCTH MPHU NOIBEME IPpy3a C TOMOIIBIO MOABHKHOTO
O1okKa.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH Teja U OT INIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BLITAJIKMBAIOIICH CHIIBI
OT MaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHHUS OT CHUJIbl HOPMAJIbHOTO JaBJIEHUS U
OT poJia MOBEPXHOCTHU; CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTETICHU
nedopMaruu MpyKUHbBI; YCKOPEHUs: OpycKa OT yriia HaKIOHA HANPaBIISIONIEH;
nepuoja (4acToThl) KoJieOaHU HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIEpHO/Ia

Kosie0aHUH MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBL;
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HUCCIICAOBAHUEC HC3aBUCHUMOCTU IICPpHOOA KOJICOAHMII HHMTSHOT'O MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS pblyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBHKEHUS C PA3IMYHBIMU
CKOPOCTSIMU B JKUBOW M HEKHUBOU IPUPOJIE, AEHCTBUE CUIIBI TPEHUS B IIPUPOLC
U TEXHUKE, NMPWIMBbI U OTJIUBBI, JBMWKeHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUJKEHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJIC YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JABJICHUSI HAa JKUBOW OPraHM3M, IUIAaBaHUE PBIO, BOCHPHUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYeCcKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIUJIOMETp, NATUUKU ITOJIOKEHUS, PACCTOSHUS U
YCKOPECHUA, IAWMHAMOMCTpP, IMMOAIIHWITHWUKH, PaKCTbl, pbIyar, HOI[BI/DKHI)II\/JI n
HGHOI[BI/DKHI)II\/JI 6.]'IOKI/I, HAKJIOHHasA IJIOCKOCTb, MPOCTHIC MEXAaHU3MbBI B 6I>ITy,
COOOLIAIOIINECS COCYbI, YCTPONCTBO BOAOIPOBO/A, T'MIPABINYECKUI IIpecc,
MaHOMETp, OapoMeTp, BbICOTOMEp, MOPIIHEBON HAcOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAaHUC YIbTPAa3ByKa B 6LITy N TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM  CTPOCHHS
BenlectBa. Moenu TBEPAOro, )KUKOTO U ra3000pa3HOro COCTOSTHUM BELIECTBA.

Kpucrannuueckue u amopdHsie Tena

2.2

JIlBmwxenne dactui BemectBa. CBS3b CKOPOCTHM JABW)KCHHS YaCTHI[ C

TeMriepaTypoii. bpoynoBckoe nBmwxkenue, muddysus

2.3

CMauuBaHue U KalmUJIJISIPHBIC SABJICHUA

24

TenmoBoe paciinpCHUEC U CKATUC

2.5

TenmoBoe PaBHOBCCHC

2.6

Buytpennss sueprus. Pabota u Temomepenada Kak CHOCOObI M3MEHEHHS

BHYTpPEHHEH sHepruu

2.7

Busl TCIUIONCpeaauu: TCIUIONPOBOAHOCTh, KOHBCKIIUA, U3JIYUCHUC

2.8

HarpeBaHHe n OXJIaXACHHUC  TCII. KonndecTBO  TEILIOTHI. VY nenbHas

TEIUIOEMKOCTD:

O=am(t,~t)

2.9

3aKkoH COXpaHCHUA SHCPIrUr B TCIJIOBBIX ITpOIIECCaX. ypaBHCHI/IC TCIIJIOBOTO

OaytaHca:

Q+0, +..=0
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2.10

HUcnapenue u xonaeHcauus. M3MeHeHHE BHYTPEHHEW SHEPrUU B IPOLIECCE
HcHapeHuss W KOHJAeHcauuu. KuneHwe KHUIKOCTH. YJIelnbHas TeIoTa

napooOpazoBaunus: L = Q/m

2.11

BiraxxHOCTB BO311yX2

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJJIU3allH. YIIGJ'H)HaSI TCIIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHs11 SHeprus cropaHusi TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

TOIUIMBA: ¢ = Q/m

2.14

[punnuns! padots! Termnosbix nurateneit. KI1/1 rerioBoro apurarens

2.15

Ipakxmuuecxue pabomol

N3mepenue yaenbHON TEMIOEMKOCTH METAITMYECKOTO IUIMHIPA; KOJIMYECTBa
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMreparypbl (DUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeThlii IWIMHIP; KOJUYECTBAa TEIUIOTHI,
OTJIaHHOTO HAarpeThIM IMIMHIPOM, MOCIE OMYCKaHUsl €ro B BOJYy KOMHATHOMN
TEMIIEPATypbl; OTHOCHUTEIBHOM BIAXKHOCTU BO3AYXa; YIEIbHOM TEIUIOTHI
IIaBjieHuss Jbjaa. lccienoBaHue W3MEHEHHS TEMIIEpaTyphl BOJBI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJIO0OMEHA MPH CMEIIMBAHUU XOJOTHOW U

ropsiueil BoJibl; Mpolecca UCIapeHust

2.16

Qu3suueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKCHHE U KalMIISIPHbBIE
SIBJICHUS B MIPHUPOJIE, KPUCTAUIBI B mpupoAe, nznyuenue ColHia, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEes, CHera

2.17

Texuuueckue  ycmpoiicmea: — KaNWULSIPhl, TPUMEPHl  UCIOJIb30BAHHI
KpPHUCTAJUIOB, )KUJAKOCTHBI TEPMOMETP, JATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUICHHUS IOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOMHA, JBUTATETh

BHYTPEHHETO CrOPAaHHUs

OJIEKTPOMATI'HUTHBLIE SABJIEHUA

3.1

QHCKTPI/ISaLII/IH TCII. I[Ba BHJIA SJICKTPUUCCKUX 3apsA 0B

3.2

B3aumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona
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33

3aKkoH COXpaHCHUS JJICKTPHUYCCKOTO 3apsaa

Onexrpuueckoe nosie. HanpsoxkéHHocTh anektpuyeckoro nois. IlpuHuumn

34
CYIEPIO3ULIH IEKTPUUYECKUX T0JIEN (HAa KAUECTBEHHOM YPOBHE)
15 Hocurenn nsnektpuueckux 3apsioB. JlelCTBHE DSIEKTPUYECKOTrO IIOJS Ha
JJIEKTpUYECKHUE 3apsabl. [IpOBOHUKH U TUAIIEKTPUKU
[TocTosiHHBIN AMeKTpUUEeCKUi TOK. JlelcTBus anekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE CONPOTUBIIEHHE. Y AETBbHOE BIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R = pl/S
38 3akoH OMa juig ydacTtka snekrpuueckou nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I =1, U=U+U,; R=R,+R,
| | 1 2
3.9 [TapannenpHO€ COeNMHEHNE POBOAHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=I+I; R:%.
CMmeliaHHble COeAMHEHUS IPOBOJHUKOB
PaboTa u MomHOCTB AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenuna:
3.11 O=I"-R-t
312 OnelT Opcrena. MarHuTHOE TOJIE MPSMOTO IPOBOJAHMKA C TOKOM. JIMHMHK
MarHuTHOM MHAYKLUU
313 MarsutHoe 10J€ TOCTOSHHOTO Mar"HuTa. B3auMozeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MarHMTHOTO IOJISL HA IPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. fABieHue snekTpoMarHuTHON MHAYKIUH. [TpaBuiio Jlenna

103




3.16

Ipaxmuyeckue pabomul

W3mepeHnue  3lEKTpUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOILIHOCTU
AJIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUIECKOTO TOKA.

WccnenoBanue 3aBUCHMOCTH CHUJIbI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOuKa), OT HAIPSHKEHUS HAa KOHIAX TPOBOIHUKA; 3aBUCUMOCTH
CONPOTUBIIEHUS OT JAJIMHBI IPOBOIHUKA, TUIOIIA/IU €T0 TOTIEPEYHOI0 CEUEHUS U
yII€AbHOTO COIPOTUBIICHHUS.

[IpoBepka npaBuia JUist 3JAEKTPUYECKOTO HANPSKEHUS TIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUUYECKOTO TOKA IPHU

napajuieIbHOM COEUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Qu3zuueckue s6leHUss 8 Npupode: DIIEKTPUYECKHUE SBICHHS B aTMmocdepe,
AIEKTPUYECTBO JKUBBIX OPTAaHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipei( MOJTFOCOB,

POJIb MAarHuTHOT'O IMOJIA JJIA )KU3HU Ha 36MJ’I€, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJBTMETpP, peocTart,
CUETYMK  DJIEKTPUUECKON OSHEpruu, dJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEJOXPAHUTEIH, 3JIEKTPOMArHUT, AJIEKTPOABHUIraTeib IOCTOSHHOIO TOKa,

TeHEPaTOpP MOCTOAHHOTO TOKa

3.19

DJIeKTpOMarHuTHbIE BOJIHBI. [IIKkasna 3IeKTpOMarHuTHBIX BOJH

3.20

JlydeBas mozenb cBera. [IpsimoHeiHOE pacipoCTpaHEHNE CBETa

3.21

3aKoH OTpaXXCHUsA CBETA. ITnockoe 3€pKaI0

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IIPECIOMIICHUSA CBETA

3.23

Hucnepcus cBeta

3.24

JIunza. Xoa nydeit B muH3ze. OKYCHOE pacCTOAHME JUH3bI. ONTHYECKas CHIa
muH3bl: D = 1/F

3.25

I'ma3 kak ontrdeckas cucrtema. OnTudeckue HpI/I60pBI

3.26

Ipaxmuuecxue pabomoi

###Par###lI3MepeHre OoNTHYECKONW CHIbl coOuparomield JTUH3bI; (HOKYCHOTO
paccTosiHUsA coOuparoleit TMH3bI (10 CBOMCTBY paBeHCTBA pa3MepOB MpeaMeTa
U U300pakeHus1, KOr/ia IpeAMET paclojokeH B ABOHHOM (oKyce), HoKa3aTes
IIPEJIOMIICHUS CTEKIIA.

###Par##lccnenoBanue cBOWCTBA M300pa)XKeHUs, MOJTYYEHHOTO C MOMOLIbIO

coGI/Ipanmeﬁ JIMH3bI; U3MCHCHUA (I)OKYCHOTO PaCCTOSAHUA ABYX CIIOKCHHBIX
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JIMH3; 3aBUCUMOCTHU YyIJia MPCJIOMIICHUSA CBCTOBOIO Jiyda OT YyIJia IMaACHHUA Ha

I'paHuLC «BO3AYX — CTCKIIO»

Qusuueckue senenus 6 npupoode. 3armenuss ConHua u JlyHsl, uBera Tedn,

327 ONITHYECKHUE SBJICHUs B atMocdepe (1BeT Heba, pedpakiuus, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, ¢oToanmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anba-, OeTa-, ramma-usnydenus. Peakiun anba-u Oera-
' pacnana
4o Onwitel Pesepdopna mo paccesauto anbda-yactunl. [lnanerapnas mojenb
' aToma
4.3 CocraB aroMHOTO sipa. M30TOMBI
4.4 [Iepnon momypacnaza aTOMHBIX SA€p
4.5 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiJ0BOTO U MAaCCOBOTO YHCEN
Qusuueckue s6NeHUs 8 Npupode. €CTECTBEHHbIM pPAaJUOAKTUBHBIA (OH,
4.6 KOCMHMYECKHE JIy4d, PAJUOAKTUBHOE W3JIyYCHHE IPUPOJHBIX MHHEPAJIOB,
JNENUCTBUE PAJUOAKTUBHBIX U3Iy4EeHUN HA OPraHu3M 4YeIO0BEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, UHANBUAYAJIbHBIN JO3UMETP, Kamepa

Bunbcona, snepHas sHepreTrka
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®dusuka: 7-i kinacc: 0a30BbIN YPOBEHB: YUEOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«M3parenscTBO «lIpocBemienne»

2. ®usuka: 8- kiacc: 6a30BbIN YpOBEHb: yUeOHUK; 3-€ U3/IaHHE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 00111eCTBO
«M3narensctBO «IIpocBenienne»

3. ®dusmka: 9-it kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 3-€ U3IaHUE,
nepepadborannoe [lepeimkun .M., I'ytauk E.M., MBanoB A.U. u np.

AxrmmonepHoe obmectBo «M3matenbctBo «lIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. I'yrauk E.M., PoibakoBa E.B. TemaTuueckoe v moypo4yHoe
iaHupoBanue K yueouuky A.B. [1€peimknna «dusuka-7», u3a. «Apoday,
Mocksa 2001 rog.

I'yrauk E.M., PribakoBa E.B.

2. TemaTtudeckoe u MOypoYHOE TUTAHUPOBAHUE K YueOHHUKY A.B.
[M€pprmkunaa «Pusnka-8», uza. «Ipoda», Mocksa 2001 rox.

3. I'yraux E.M., [llaponuna E.B., Jloponnna 2.1. Tematuueckoe u

MOypo4yHOe TuIaHupoBaHue K yueOHuky A.B. [1épeikuna, E.M. I'yTHuk
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«Duzuka-9», uza. «Jpoday», Mocksa 2002 roa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

l. KoMriekT 31eKTpoHHbIX Tocobuii o kypey ¢usuku (7-11 kmaccsr) (5
CD). MunucrepctBo obpazoBanus PO, 2004

2. ®usuka. bubnmoreka Harmsgaaex nocoduit 7-11 ki (1C: lkoma) OO0
«Mynbrumenna Texnonoruu u Juctanimonnoe O0ydenuey, 2008

3. WNurtepaktuBHbiil Kypc Gusuku ais 7-11 xkinaccos. [paktukym (2 CD).
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