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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «duzukay.

ConmepxaHue mnporpamMmbl 1O (U3MKE HAIpaBieHO Ha (HOpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYaIOIIUXCA W OpPraHu3alfio H3y4YeHUs
¢u3uKkn Ha AEATETPHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOrOo mpeamera B peanusauuu TpebdoBanuit I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHaBIMBAET paclpesesieHne yueOHoro MaTepuana
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3y4eHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YyHaArOITXCS.

[TporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUA METOAMYECKOM
MIOMOIIIH YYUTEIO B CO3/IaHUU pab0oyeil MporpaMMbl 0 y4eOHOMY MIPEMETY.

®duzuka ABIAETCA CHUCTEMOOOPA3YIOUIUM JJii  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB
U SBIICHHM, HM3y4aeMbIX XHMHEH, OWOJOTHEH, acTpoHOMHEH U (HHU3UUSCKOM
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa,
NpEeoCTaBsieT HaumOoJsiee SCHble oO0pa3lbl NPUMEHEHUS HAydyHOro MeEToAa
MO3HAaHMSI, TO €CTh CII0C00Aa MOTyUeHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

Wzydyenne ¢u3ukn ©Ha 0a30BOM ypOBHE TMPEANOiaracT OBJIAJCHHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSITH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA AJIs OJTyYEHUS BHIBOIOB.

[lenn wu3yueHuss (PU3NKA Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUS
omnpenenensl B Konuenmuu mnpenojaBaHus ydyeOHoro mnpenmera «dusuka» B
oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickorr @Dexepanuu, pearTn3yrOIMMUX
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBbI, YTBEPKICHHON pelIeHuEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoTokoa oT 3
nexadpst 2019 r. Ne [T1K-48H).
Heian nusyyeHus PU3UKHU:

npuoOpeTeHue HMHTEpeca W CTPEeMIICHUS OOy4alomMXCsi K HayqYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHus U (OPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPENCTaBICHUA O poid (DU3UKU AN PAa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTmkeHne JTHX Ielied MporpaMMbl MO (PU3MKEe HAa YpPOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

npuoOpeTeHne 3HAaHUW O JAMCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMHUCHIBATh U OOBACHATH (PU3NUYECKHUE SIBJICHUSI C
MCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHUH;

OCBOEHME METOJOB pEIICHUS NPOCTEMIIMX PACUYETHBIX 3adady ¢
UCIIOJIb30BaHUEM buznIecKux MOJENEM, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HaAOJIOAaTh MPUPOJIHBIC SIBJICHUS U BBITIOJHSITE OMBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJICJAOBaHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OlICHUBaHUE MH(OPMAIIUH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON ACATEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 vacoB (2 yaca B Hemenmo), B 9 kinacce — 102 yaca (3 yaca B Henelio).

[Ipennaraemspiii B mporpaMMe mo (GU3MKE MepedeHb JabopaTOpHBIX padoT H
OIIBITOB HOCUT PEKOMEHAATEIIbHBIN XapaKTep, YIUTENb JIeJIaeT BEIOOP MPOBEACHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIbHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, Cucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. dusnyeckue SBICHHUS:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npuoopsl. [lorpentHocts n3mepennil. MexxayHapoaHas CUCTEMA €IHHHII.

Kak ¢uszuka u Jpyrue ecTecTBEHHblE HAyKH H3Y4alOT MPUPOLY.
EcTtecTBeHHO-Hay4YHBIH METOJ NO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIB)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue Gu3NIeCKUX SABICHUM ¢ TOMOILBIO MOJEIEH.

Hemoncmpauuu (c uctionsszosanueM 060pynoBanus neHTpa « Touka poctay)

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBbBIC

SIBJICHHUSI.

2. @uznyeckue NpuOOpHl U MpoLEeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1M (POBBIM TPUOOPOM.

Jlabopamopnuvie padomsl u onvimMpl (C UCIOIL30BaHUEM O0OPYIOBAHUS IIEHTPA
«Touka poctay)

1. OmpezeneHue 1EHbI eJIeHUS MIKaIbl U3MEPUTEIHLHOTO Mprudopa.
2. HM3MepeHue pacCTOSHUM.
3. M3mepenue oObeMa KUJIKOCTU U TBEPJIOTO Tea.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3MepeHue Ttemmeparypbl MpU NOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE TUIIOTE3bI: JATbHOCThH IMOJETa
nIapuka, MymeHHOT0 FOPU30HTAILHO, TeM O0O0Jibllle, YeM OOJIbIlIE BHICOTA
MycCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeJeHHUS O CTPOEHUH BelllecTBAa.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, WX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactuil BemiecTBa. CBs3b CKOPOCTH JBHXKEHHSI 4YacTHIl C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue uwactuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHHUE Ia30B, KUJIKOCTEHW M TBEPIbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

Hemoncmpayuu (c uctionpzoBanrem 060pyaoBanust eHTpa «Touka pocTa)



1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.

2. HaGmonenue nuddyszuu.

3. HaGmonenue  siBieHUN,  OOBACHAIOMIMXCS  MPUTSDKCHUEM WK
OTTaJIKUBAHUEM YaCTHUI] BEIIECTRA.

Jlabopamopuvie padomsl u OnbIMBL (C UCTOIL30BAHUEM O0OPYIOBAHHS IIEHTPA
«Touka poctay)

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOICHHIO TEMIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Paznen 3. /IBu:xeHHe U B3aMMO/IeliCTBHE TeJl.

Mexannyeckoe nBWKEHUE. PaBHOMEpHOE UM HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeliHsAsi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTtu u
BPEMEHHU JIBUKCHHUS.

SlBnenue wuHepuuu. 3aKOH WHEpLMU. B3anmoaeicTBUE TeNl KakK NPUYMHA
W3MEHEHHSI CKOPOCTH JBW)KEHHs Teln. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBsI3b IUJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BbEMa BEILECTBA.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu (c ucnons3zosanuem o6opyoBanust eHTpa «Touka poctay)

1. HalnroneHue MexaHM4ecKOoro IBUKEHHS TeTa.

2. N3mepenue cKkOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.

3. HaOmtonenue siBneHUs MHEPIIHH.

4. HaOmroieHre u3aMEeHEeHHs] CKOPOCTH MPU B3aUMOICHCTBUU TEll.

5. CpaBHEHHME MACC IO B3aUMOJICUCTBUIO TEJL.

6. Cno)xeHue cuJji, HalpaBJIEHHBIX 110 OAHOUN MPSIMOil.

Jlabopamopuvie padomsl u OnbIMBL (C UCTOIL30BAHUEM O0OPYIOBAHHS IIEHTPA
«Touka poctay)

1. OmpenesieHHEe CKOPOCTU PAaBHOMEPHOI'O JBMXKECHUS (IIapUKa B )KUIKOCTH,
MOJIEJIH JICKTPUIECKOTO0 aBTOMOOWIISI U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKECHHsI OpyCKa WM IIapuKa Io
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHue MmIOTHOCTH TBEPAOTO TEIA.

4. OmnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.



5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDb CHJIbI TPEHHUSI CKOIBXEHUS OT
BECa TeJla U XapaKTepa CONPUKACAOIINXCS TOBEPXHOCTEHM.

Pa3znen 4. JlaBineHue TBEPABIX TeJl, dKUIAKOCTEN U ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUSI U yBeJIMUEHUs JaBiieHus. J[apineHue rasa.
3aBUCHUMOCTh JIaBJICHUSI Ta3a OT oO0BEMa, Temreparyphl. llepemadya naBiieHHsS
TBEPJBIMU TEJAMU, XUJKOCTSIMU M Tazamu. 3akoH Ilackans. ITHeBmatuueckue
MalllUHbl. 3aBUCHUMOCTh JABJICHUS >KUAKOCTH OT TIYOMHBI. ['HIpocTaTuyeckuil
napajokc. Coolraromuecs: cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnu u atmochepHoe napieHue. [IpuuuHBI CylecTBOBaHUS
Bo3aymiHON oOonouku 3emun. OnbiT Toppuyemu. M3mepenue atMocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOT0 JaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO JTaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpYEHHOE B HUX TeJo. BeiTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. Bozmyxomiapanue.

Hemoncmpauuu (c uctionszosanreM 060pynoBanus neHTpa « Touka poctay)
3aBUCHMMOCTH JABJICHUS ra3a OT TEMIIEPATYPHL.

[Iepenaua naBneHUS KUIKOCTHIO U TA30M.

Coobmiaroiuecst CoCyabl.

['mapaBauyueckun mpecc.

[IposiBieHne NeUCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHJIBI OT 00BhEMa MOTPYKEHHON YacTu

TeJa ¥ MJIOTHOCTHU KUIKOCTH.

PaBEeHCTBO BBITAIKMBAIONIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBHE IUIABaHMS TEJI: TJIABAHWUE WJIW MOTPYKEHHUE TEJl B 3aBUCUMOCTH
OT COOTHOILICHMS INIOTHOCTEH TeJia U KUIKOCTH.

A A T o
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Jlabopamopuvie padomsl u OnbIMBL (C WCTOIL30BaHUEM O0OPYIOBaHHsS IIEHTPA
«Touka pocTa»)

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00beMa MOTPYy>KEHHOH B
’KMJIKOCTb YaCTH TeJia.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEWCTBYIOIIEH Ha  TeJo,
NOTPY’KEHHOE B XKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIICH CUJIbI, IEMCTBYIOLIEH HA TEJO
B )KHUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITUIKABAIOIIEH CHJIBI,
JNEUCTBYIOIIIEH Ha TeI0 B JKUAKOCTH, OT O0BEMa MOrPY>KCHHOM B
JKMJIKOCTb YaCTH TeJIa U OT MIIOTHOCTH KUJAKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
ONPEAEIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. JHEpPrusi.

Mexanudeckast padboTa. MOIIHOCTb.



[IpocTeie MexaHHM3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IlpaBuio
paBHOBecHs pbryara. [IpuMeHeHne npaBuia paBHOBECHUS pbluara K 0JIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY H TEXHUKE.

Mexanuueckass »Heprusa. KuHeTndeckas M NOTEHUMANbHAs OSHEPIHSL.
IIpeBpalieHre 0THOrO BUIa MEXAHUYECKOW YJHEPTUU B IPYTrOi. 3aKOH COXPAHECHMUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu (c uctions3zoBanreM 060pynoBanus neHTpa « TouKa poctay)

1. IIpuMephl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padomvl u onvimpl (C UCIOIL30BaHUEM O0OPYIOBAHUS IIEHTPA
«Touka poctay)

1. Omnpegnenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBH)KEHHUH Tena
10 TOPU30HTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HakTOHHON IUIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.
8 KJIACC

Pa3nen 6. TensioBble siB1eHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3mepbl aTOMOB UM MOJIEKYJ. OMNbITHI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKONU TEOPHH.

Mogenu TBEpPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUW MOJICKYJISIPHO-KUHETUUECKON TEOPHHU.
CmaunBaHNe U KalWJUISIPHBIE sIBIICHUS. TemIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3p TEMIIEpaTypbl CO CKOPOCTBEKO TEILIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHS] BHYTPEHHEW SHEPIHH:
TeIrIonepeaaya U COBEpULIEHUE padoTHI. Bunpr TEIUTIONEPENAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemnoThl. YaenpHash TEMJIOEMKOCTh BEIIECTBA. 1eMaoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHeHHE TeruioBoro OanaHca. IlnaBnenwe wu
OTBEpPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJIEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouaeHcarus. Mcnapenwe. Kunenue. YaenbHas TtemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOTro
JTaBJICHUS.

BrnaxHocTh BO31yXxa.

DHeprus TOIJIMBA. Y IeibHas TEIIOTa CrOPaHHUs.

[Tpunruner pabotel TeroBbix asurateneit KIIJ[ TemmoBoro asurartens.
TeruioBpie IBUTATENIN U 3ALIATA OKPYKAOIIEH CPEBI.



3aKOH COXpaHEHUs U NIPEBPAILECHHS SHEPTUHU B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu (c ucnons3osanueM o6opypoBanus eHTpa «Touka poctay)

1.

2
3
4.
5

© ®© N o

Habmtoenue 6poyHOBCKOTO ABM)KCHUS.

HaGmonenne nuddysum.

Habmroienue siBieHni CMauMBaHUA U KaWJUISIPHBIX SBJICHUH.
HabmroieHue TenaoBoro pacumpeHus Tel.

M3MeHeHre naBiieHUs Tra3a MpU U3MEHEHUH 00bEMa M HarpeBaHUU WU
OXJIXKICHUU.

[TpaBuita u3MepeHus TEMITepPaTypHhl.

Bunae! rennonepenaumn.

OxJak/ieHue Mpy COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiieHny paOOThl BHEIIHUMHU CHUIIAMHU.

. CpaBHCHHe TEIJIOCMKOCTEH Pa3JINYHbIX BCIICCTB.

. Ha6HIOII€HI/I€ KHUIICHUA.

. Ha6HIOII€HI/I€ IMIOCTOAHCTBA TCMIICPATYPHI IIPH ILJIABJICHHH.
13.

Mojenu TeNJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padomovl u onvimMpl (C UCIOIL30BaHUEM O0OPYIOBAHUS IIEHTPA
«Touka poctay)

1.
2.
3.

10.
11.
12.
13.

OnbITEI O 0OHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO MPUTSIKEHUS.
OnbITHI 110 BBIPAIIMBAHKUIO KPUCTAIIJIOB IIOBAPEHHOW COJIM WJIU Caxapa.
OnbITEl 110 HAOJIOACHUIO TEIMJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPBIX TEI.

Omnpenenenue AaBiIeHUs Bo3Ayxa B OaJJIOHE HITIPHIIA.

OMnbIThI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD JABJIEHUS BO3AyXa OT €ro
o0beMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TEMIEPaTyPHI.

HaGmronenne wu3MeHeHHs] BHYTPEHHEH OHEpPruM Tella B Pe3yJIbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBJIeHUs TETUIOOOMEHA MPU CMEIIUBAHUU XOJIOJHON U
ropsiueu BOJIBI.

OnpeneneHne  KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJOW  IpHU
TEIMJI000MEHE C HATPEThIM METATUYSCKUM ITUITUHIPOM.

Onpenenenue yaeabHOW TETIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca HCnapeHusl.

OmnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/yXa.

Onpenenenue yAeaIbHONW TETUIOTHI IJIABJICHUS JIbJA.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUS.



Onextpuzauus Ten. JIBa poaa 3IEKTpHUUECKUX 3apsaoB. B3ammopeiicTBue
3apsOKEHHbIX  Teld. 3akoH KyioHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEXKAY TEJIaMu).

Onekrpuyeckoe mnose. Hanpspk€HHOCTh 3iekTpuyeckoro mnois. IlpuHiumn
CYIIEPIO3UILIMU ANEKTPUUECKUX MT0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKA. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onekrpuyeckass nenb. Cuna  TOKa.  DIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE NPOBOJHHKA. Y IEIBHOE COIPOTUBJIEHUE BEHIECTBA. 3akoH OMa
Uit ydactka nenu. IlocienoBarenpHOe W HApajUIeNIbBHOE — COCAMHEHHE
IIPOBOJTHUKOB.

Pabota W MOIIHOCTH »3JIEKTpHUYECKOro ToKa. 3akoH Jlxoyns—Jlenua.
DneKkTpuyecKre Uenu U MOTpeOUTeNn dJIEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumonelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarauTHoe nosie. MarauTHOE noJjie 3eMJIM U €ro 3Ha4€HHE ULl KU3HHU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe T1oOJie  JJIEKTpUYECKOro Toka. lIpumeHeHwue
AIIEKTPOMArHUTOB B TEXHUKE. JlefiCTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA. lCronp30BaHME SIIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3IeKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenma.
DIJIEKTPOreHEPATOP. CnocoOb1 MOJIyYEHUSI ANEKTPUYECKOU SHEPI'UHu.
DNEeKTPOCTAaHIIMU Ha BO30OHOBJISIEMbBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu (c ucnons3osanuem o6opyoBanus eHTpa «Touka poctay)
DJekTpu3anus Ted.

JIBa poja 3JIEKTPUYECKHX 3apsAI0B U B3aUMOJCHCTBUE 3aAPSKEHHBIX TEN.
YCTpOUCTBO U AEUCTBUE DJIEKTPOCKOIIA.

DneKkTpocTaTuuecKast MHAYKIIHS.

3aKOH COXpAHEHMS DJIEKTPUUECKUX 3aPSI0B.

[IpOBOJHHUKH W JUDJICKTPUKH.

MonenvupoBaHue CHIIOBBIX TUHUHN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY IOCTOSIHHOTO TOKA.

W 0 N VR WwWDN e

JIeCTBHS NEKTPUIECKOTO TOKA.
10. DNEKTPUUYECKUI TOK B KUJKOCTH.
11. ['a30Bblii pa3ps.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHue cuiibl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUIECKOT0 HaMPsHKEHUSI BOJBTMETPOM.

Peocrar n Mara3us conpoTHBICHUM.

BzaunmojeiicTBrE ITOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH pa3eeHUs TOJIIOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie ToKa. JJIEKTPOMarHuT.

JlelicTBHE MarHUTHOTO TOJIS HA POBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

OnbiThl @apajes.

3aBUCMMOCTh HAIlpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HHMKHOBECHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padomsl u onviMpl (C UCIOIL30BaHUEM O0OPYIOBAHUS IIEHTPA
«Touka poctay)

1.

o vk~ w

10.
11.

12.

13.
14.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3AIMK Tel HUHAYKIUEH U 1pH
COMPUKOCHOBEHUH.

HUccnenoBanne NEMCTBUS JJIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH U
JTIUDJICKTPUKHU.

COopka u rmpoBepKa pabOThI AJESKTPUIESCKOMN 1SN MTOCTOSHHOIO TOKA.
N3mepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaMPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TOKA, WIYIIETO YE€pe3 PEe3UcCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOPE.

OnbITHI, JIECMOHCTPHUPYIOIIHNE 3aBUCHUMOCTbD AJIEKTPUUYECKOTO
COINIPOTUBJICHUS MPOBOJHUKA OT €ro JJIUHBI, IUIOMIAJAM TONEPEUYHOro
CEUEHUS U MaTepualla.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MpU  TOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia aJjig CUJIbl TOKa MPU MapalieIbHOM COCJAUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AMEKTPUIESCKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
PE3UCTOPE.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAaMIOYKY, OT
HaIpsHKECHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccneqoBanre MarHUTHOTO B3aMMOICHCTBHS ITOCTOSHHBIX MAarHUTOB.



15. I3yyeHne MarHuTHOrO IIOJSA  IIOCTOSIHHBIX ~ MAarHUTOB MNPH  MX
O00BEIMHEHUU U Pa3/IeIICHUN.

16. MccnenoBanue AENUCTBHS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPENKY.

17. ONBITEL, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJEHUCTBUSA
KAaTyIIKAd C TOKOM W MAarHuTa OT CWJIbl TOKa W HalpaBJIICHUS TOKa B
KATYIILKE.

18. M3ydyeHue AeMCTBYSI MAarHUTHOTO ITOJIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHHUe U U3yuyeHue padoThl 3JEKTPOABUTATENSL.

20. U3mepenue KIIJI anexTpoaBuraTeIbHON yCTAHOBKH.

21. OnBITBI IO MCCIEIOBAHUIO SIBJIICHHS DJIEKTPOMAarHUTHOW WHIYKIVM:
VCCJIEIOBAHNE W3MEHECHMI 3HAY€HUs WM HAIPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuuyeckue siBJIeHH.

Mexanudeckoe aBwkeHue. MarepuanbHas Touka. (CucremMa OTcCYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MPSIMOIMHEMHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe aBvkeHue. CpelHsss 1 MITHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUYKECHUMU.

Yckopenue. PaBHOyckopeHHOe mpsiMOMHEHOe pABuxkeHue. CB0OOHOE
najaenue. Onbitel ['anunes.

PaBHOMepHOE ABMkKEHHE N0 OKpyx)HOcTH. Ilepuoa m yactora oOpaleHus.
JInnenHas u yrinoBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIIMU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue ruiaHeT BOKpyr ComHima. IlepBasg xocMuueckas CKOPOCT.
HeBecomocTh U nieperpy3ku.

PaBHoBecue maTepuanibHON TOUKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPETUICHHOM OChIO BpaiieHusa. MomeHT cuiibl. LIeHTp TsKecTH.

Nmnynbe tena. MI3MeHeHne mMmitynbca. Mmmynbc cuitbl. 3aKOH COXpaHEHUs
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass paboTra ¥ MOIIHOCTh. PaboTa cui TSHKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHEPTUHU U padoThl. [loTeHIIMAIbHAS YHEPTUS TeNa, TIOTHIATOTO HaJl
ITOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas SJHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTHUU.

JHemoncmpayuu (c uctionp3oBanrem 060pyoBanus eHTpa « TouKa poctay)



o v kA w

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

HaOnronenne MexaHu4ecKoro JBUKEHUSI Tela OTHOCUTENIBHO Pa3HBIX TEN
OTCYCTA.

CpaBHeHUe TIyTeH U TPACKTOPUN JBUKEHHS OJJHOTO U TOTO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEIHOTO IBUYKECHMUS.
HccnenoBanre npu3HaKkoB paBHOYCKOPEHHOTO JBUKECHUS.

HaOnroienue nBueHus Telia o OKPY>KHOCTH.

HaOmronenre MexaHn4ecKuX SIBJICHUM, TPOUCXOSAIINX B CHCTEME OTCUSTA
«Tenexka» Tpu €€ PABHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCMMOCTh YCKOPEHHMS T€Ja OT MAacChl Tejaa M JCHCTBYIOIIEH Ha HEro
CHUIBI.

HaOnronenue paBeHCTBA CUIT TIPU B3aUMOJICHCTBUU TEI.

N3MeHeHue Beca Tejla Mpu YCKOPEHHOM JIBUYKCHUU.

[Tepenava uMIiyabca Ipy B3aMOJICHCTBUU TEI.

[IpeobpazoBanus HEPTUU MIPU B3aUMOJIECHCTBUU TE.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUMU.
HabGmroieHre peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM SHEPTUH IPU CBOOOTHOM ITaICHUH.
CoxpaHeHHEe MEXaHUYECKON SHEPTUU MPU ABUKEHUH TEJIa MOJ1 IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuvie padomsl u onviMpl (C UCNOIL30BaHUEM O0OPYIOBAHUS IIEHTPA
«Touka pocray)

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUINEr0 PaBHOMEPHOTO
JIBIKEHUS IAPUKA WA TETIEKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa WM JBHKCHHS
[IapUKa [0 HAKJIOHHOW ITOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela TPH PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH TMPU PABHOYCKOPEHHOM
JIBIKCHUHU 0€3 HauyaJabHOH CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWKCHUH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAJ HEYCTHBIX UYHCEN, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kKodhHUITMEHTA TPEHUS CKOJIBKECHHSI.

Onpenenenue KECTKOCTH MPYKUHBI.



9. Ompenenenue pabOTHl CUIBI TPEHUS MPU PAaBHOMEPHOM ABM)KCHHH TeJa
10 TOPU30HTAJIBHON MIOBEPXHOCTH.

10. Onpenenenrie padOThl CWIBI  YIOPYrOCTH TIPpU  TMOJBEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUXKHOTO OJIOKOB.

11. I3yueHune 3aK0HA COXPaHEHHUsI SHEPTHH.

Pa3nen 9. Mexanuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: epHOI,
4acToTa, aMIUINTyJa. MaTeMaTuueCKui U NPYKUHHBIM MasTHUKU. [IpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHKEHHUU.

3aryxaomue — KosnebaHus.  BolHykneHHble — KkosiebaHus.  Pe3oHaHc.
Mexanndeckue BosiHBL. (CBOHCTBa MeEXaHMYECKUMX BOJH. [IpononbHble W
nornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ PaclpOCTPaHEHUS.
MexaHu4ecKkue BOJHbBI B TBEPAOM TeJI€, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpauuu (c uctionpszosanueM 060pynoBanus neHTpa « Touka poctay)

1. HaOmronenue koneOaHuil Ted MO AEHCTBUEM CUIIBI TSXKECTH U CUIIbI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HabimroieHue BhIHYKIEHHBIX KOJIEOaHUH U pe30HaHca.
PacnipocTpaneHnne nmpo10JIbHBIX U MTONEPEYHBIX BOJIH (Ha MOJEIIN).
Hab6nrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHUI PE3OHAHC.

I T o

Jlabopamopnuvie padomsl u OnbIMBL (C WCTOIL30BAHUEM O0OPYIOBaHUS IIEHTPA
«Touxka poctay)

1. OmpeneneHre YacTOTBl M TEpHoJa KoJeOaHMM MaTeMaTHYeCKOTro
MasTHHUKA.

2. OmnpeneneHue 4acTOTHI M MIEPHO/Ia KoJIeOaHUH MPY>KMHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpUOJa KOJIEOAHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTHU MEpHOJia KOJIeOaHU MTPYKMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. [IpoBepka He3aBHCHMOCTU TIEpHOJa KOJIEOAaHWN Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoaa  KojeOaHwuid
MPY>KMHHOTO MasiTHUKA OT MAacChl I'py3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOAHOTO MaJcHUSI.

Pa3znen 10. DiieKTpOMArHUTHOE 1M0J1€ U 3JIEKTPOMATrHUTHBIE BOJIHBI.



DONEeKTpOMarHuTHOE  MoJIe.  DJEKTPOMarHuTHble  BOJHBL.  CBOICTBa
AJIEKTPOMArHuTHbIX BOJH. lllkama »JIeKTpOMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBS3U.

DJIeKTpOMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu (c ucnons3osanuem o6opyaoBanus eHTpa «Touka poctay)

1. CBoiicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padomvl u onvimpl (C UCIONIL30BaHUEM O0OPYIOBAHHS IIEHTPA
«Touka poctay)

1. 3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOHIIBHOTO
TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUS.

JlyueBas  moxens  cBera.  Mcrounukum — cera.  IIpsmosmHeEnHOe
pacnpoctpanenue cBera. 3atmenua Connua u Jlynel. Otpaxenue csera. [Inockoe
3epKajo. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpesiomieHus cBeta. [lomHoe BHYTpeHHEe
OTpaXeHHE cBeTa. Vcmonp30BaHME TOJHOTO BHYTPEHHEIO OTPaXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydet B smH3e. OnTudeckas cucrteMa Qortoamnmapara,
MUKpOCKOTIa M Tejieckorna. [7a3 kak omntudeckas cucrema. bian3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. /{ucnepcus ceera.

Hemoncmpauuu (c uctionszosanuem 060pynoBanus neHTpa « Touka poctay)
[IpssMonMHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nyuel B coOuparolei JInH3e.

XoJ Jiy4er B pacCerBaroIlIeH JUH3E.

[Tosmryuenue n300paskeHUi C MOMOIIBIO JIUH3.

[TpuHiun neiicTBus oToarmapaTa, MUKPOCKOINA U TEJIECKONa.

10. Mopens rinasa.

L X N Uk wN R

11. Pa3noxxenue 6eoro cBera B CIIEKT.
12. [TomydyeHue 6e0ro cBeTa MpH CJIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvile padomvl u OnbIMBL (C WCTOIL30BaHUEM O00OPYIOBaHUS IIEHTPA
«Touka pocTa»)



1. HccrmenoBaHue 3aBUCMMOCTH YIjla OTPAXKEHHUSI CBETOBOrO Jiyya OT yrijia
MaJICHUS.

2. W3ydenne xapakTepUCTUK U300pakeHUs PeIMETa B IIJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHMOCTH yTJIa MIPEJIOMIICHUSI CBETOBOIO JIyda OT yrJia
MaJICHUS Ha TPAHUILIE «BO3AYX—CTEKIIO».

4. TlomyueHue NM300paKEHHUIA ¢ TTOMOIIBIO COOUPAIOIICH JTNH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI COOHMparomeit
JIVMH3BI.

6. OIBITHI 110 PA3JT0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl IO BOCTPHUSTHUIO I[BETa MPEIAMETOB MPU MX HAOJIIOACHUU uepes
[[BETOBbIE (DUIIBTPBI.

Pa3znen 12. KBaHTOBBIE SIBJIEHUSI.

OmnwiTel Pe3epdopna m mmanerapHas Mozaenlb aroma. Mojens aroma bopa.
Hcnyckanue u noriionieHrue ceeta atomom. KBanTel. JInHelyaTbie CIIEKTPBI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U raMma-uznydeHus. CTpoeHue aTOMHOIO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoromel. PannoakTuBHBIE
npespaienus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apsAJ0BOIO W MAaCCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX snaep. CBsA3p Macchl U SHepruu. Peakuuu cHUHTE3a U
nenenusd saep. Ucrounuku sneprun CoHIA U 3BE3I.

SnepHas sHepretuka. JleMCTBUA PaJUOAKTUBHBIX M3JIYYEHHM HaA KUBBIC
OpTraHU3MBI.

Jemoncmpayuu (c vcnons3osanuem o6opyoBanus eHTpa «Touka poctay)

1. CHeKTpbl U3IIy4YEHUS U MOTJIOLIEHHUS.

2. CnekTpsl pa3IMYHbIX ra30B.

3. ChekTp BoaoOpoa.

4. HabGmroneHue TpekoB B kamepe BusbcoHa.

5. PabGota cuéTunka HOHU3BHPYIONTUX U3ITYUCHUH.

6. Perucrtpanus uzimydeHus: IpUPOJIHBIX MUHEPAJIOB U ITPOAYKTOB.

Jlabopamopnuvie padomsl u onvimMpl (C UCIOIL30BaHUEM O0OPYIOBAHUS IIEHTPA
«Touka poctay)

1. HaOmroieHue CIIOMIHBIX M TUHEHYATBIX CIICKTPOB H3JTyUCHHUS.
2. HccnemoBanue TpeKOB: U3MEPEHHUE SHEPTUN YaCTHIIBI IO TOPMO3HOMY
nytH (1o ¢poTorpadusim).

3. M3mepenue paaroakTHBHOIO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTETEHO-00001AIOIINE MOTYJTb TIPETHA3HAYCH JIJISI CUCTEMATH3AINN
u  0000meHusT TMPEeIMETHOTO  COJAEpKAHUS W OmbITa  JIEATEITHLHOCTH,
IPHOOPETEHHOTO TIPH M3YyYEHUH BCEro Kypca (BU3MKH, a TAaKyKe JUIsS TOJATOTOBKU K



OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy 10 (Qu3uke isi O0O0y4yaroumxcs,
BBIOPABIIIUX ATOT YUEOHBIHN MpeMeT.

[Ipy M3y4eHUH AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKEHUE MPEIMETHBIX H
METalpeJIMETHBIX ~ MUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (popmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOIOB HCCIEIO0BAHUS
SBJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (PU3MUECKHE
ABJICHHS, TPUMEHSS TOJyYCHHbIE 3HAHWs, pEIIaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHbBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMONATBHO EATEIIBHOCTHBIM XapakTep JAAHHOTO pa3leia peain3yercs
32 CYCT TOro, 4YTO OOYy4YaromIMecs BBIMOJIHSIIOT 3alaHus, B KOTOPBIX WM
npeajiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacrno3HaBaTb U HAY4YHO OOBICHATH
(bu3nYecKue BIEHUS B OKPY KaIOIIEH IPUPOJIE U MOBCETHEBHOW KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUN, B TOM
YUCIIE JUIsl IPOBEPKU THIIOTE3 U MTOIYYEHUSI TEOPETUYECKHUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HauOOJEE BAXKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTHUIA, HAIPUMEP, MTPAKTUYECKOTO MCIOIb30BAHMS PA3TUYHBIX UCTOYHHUKOB
HHEPIUM Ha OCHOBE 3aKOHA IIPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
DHEPIHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAPABICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHMS

— IPOSIBJICHUE MHTEpPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON
bu3ruecKol HAyKU;

— HEHHOCTHOE OTHOILLIEHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIE€HUU OOLIECTBEHHO 3HAYMMBbIX
M OTHYECKUX Tpo0JieM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAXKHEMIIEN COCTABIIOLIEH
KYJbTYpBI;

— pa3BUTHE HAY4YHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATENbCKON
NEeSATENBHOCTH;

5) <¢opmupoBaHusT  KYJbTYPbl  310pPOBbSi W  IMOHIHOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIeHHOCTH Oe3omacHoro o0pa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TpPaBWJI OE30IaCHOTO TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHWEM B
JOMAIIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pe(JIEKCUHU, NPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IpaBa y APYroro 4YeJoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUSI:

— AKTHBHOE Yy4YacTHE€ B PEHICHUM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Topoja, Kpas) TEXHOJOIMYECKOH H



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMMUX B TOM 4YHCIC U (DPU3NIECKUX
3HaHUM;

e — MHTEpEC K NMPAKTUYCCKOMY U3YUEHHUIO TPodeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUS:

e — OpHUCGHTAIMS HAa NMPUMEHECHHE (PU3MYECKUX 3HAHUU MU pelieHus 3a7ad B
00JIacTH OKpy>Kalollel Ccpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MOKHBIX MOCTEACTBUM JIJI1 OKPYKAIOIIEH CPEJIbl;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amamTramyu K M3MEHSIOIMIUMCH YCJIOBHSM COLHAJBLHOH M NPHUPOTHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHUU HCCIEAOBAHUN M
MPOEKTOB (HU3NYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JIeSITETIbHOCTD;

e — TOTPEOHOCTH B (HOPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIe (OPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUSX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHUS B NPUOOPETEHUH HOBBIX (DUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (hU3NUSCKUX 3HAHU;

e — OIICHKAa CBOUX JICUCTBHI C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIE/ICTBHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOGHHMS TpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero oo6pa3zoBanus y o0y4aromierocs: 0yayt copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC IEHCTBHUSI,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JEHCTBUS, PETYJSITUBHBIC
YHUBEpCaIbHbIC YICOHbIE TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JIeliCTBUS

Bba3zoBble Joruuyeckue J1elcTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCH(PUKAIIMHA, OCHOBAHUS JIJIS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHSI B paCCMaTPUBACMBIX (aKTax,
TAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3M MPU HM3yUYEHUU (U3NUCCKUX
SIBJICHUI W TPOIIECCOB, JIETIaTh BHIBOJABI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO peIIeHusT y4eOHON (u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB PEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCcKue JelHCTBHA.

MCIT0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIeN0oBaHUE (U3HUUECKOrO
SIBJICHUS,

OLICHMBAaTh HA NPUMEHHUMOCTb UM JOCTOBEPHOCTh HH(pOpMalHio,
IOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBEICHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JasibHEWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, MTHCTPYMEHTHI U 3alPOCHI TIPU TTOUCKE H
orOope WHGOPMAIMKM WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHON
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMy  TpEACTaBICHUS
uHpopMaIUl W WUTIOCTPUPOBATH peIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpaguKoi U 1X KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B XOJ€ OOCYXIeHUsI y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TeMbI U
BBICKA3bIBaTh WJEU, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJepKaHHhe
OJ1arokes1IaTeIbHOCTH OOIIEHNS;



COMOCTABIISATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX YYACTHUKOB
JUasora, OOHapy>KUBaTh pa3iuyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M MCHOJb30BaThb  MPEUMYLIECTBA  KOMaHJHOM U
WHAMBUAYAIbHON pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
N0 €¢ JOCTH)KEHHUIO: paclpelesaiTh PO, OO0CYXJIaTh HPOLECCH U
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3YJIbTATa IO
CBOEMY HAIlPaBJIECHUIO W KOOPJAUHUPYS CBOMU JECHCTBUA C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOErO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CPOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUISL pelieHusl PU3NYECKUX 3HAHUIA;

OPUEHTUPOBATbCA B  PA3JIMYHBIX MOAXOJAaX MPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PELICHUs B TpyMNIe, NPUHATUE pELICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pellieHus: (PU3NUecKon 3a1auul Win
IUTAHAa HCCIICOBAHUSA C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IPEIJIaraéMble BApUAHTHI PELICHMUIA;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBIA HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluy U Mpeuiarath IiaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIXKEHHUs) Pe3yJbTaToOB
NesATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETECHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM 4YHCII€ B XOJ BBINOJTHEHUS
(GuU3MYECKOTO HUCCIENOBaHMS WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro uejoBeKa B XOZ€ CIopa WK AUCKYCCHUU
Ha HAYy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;



IpU3HaBaTh CBOC MPABO Ha OIMIMOKY MpU PEIICHUU (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konIry o0yueHus B 7 kJjiacce IpeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME U XUMUYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelb, THIOTe3a, €IUHUIBI (PU3MUYECKHX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBUXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TNPSIMOJIMHEHHOE), TPAeKTOpHs, PaBHOJEHCTBYIOIIAS
cwia,  gedopmamus  (ympyras, — IUlacTH4Yeckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBeHus (Auddy3usi, TEIIOBOE IBUKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JIBIDKCHHE,  HWHEPIHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEJI C 3aKPEIJICHHOM OChIO
BpallleHus, Mepefadya JaBlICeHWS TBEPIAbIMH TeJaMH, S>KUIKOCTSIMH U
razamy, arMocdepHOe JlaBlieHHWEe, IUIaBaHWE TeJ, MpEeBpalleHUs
MEXaHUYECKON DHEPTruu) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHHM B
OKpYXalollleM MHpe, B TOM YHcle (U3NYecKue SBJICHUS B TPHUPOJE:
NPUMEPHI JABUKEHHUS C PA3IUYHBIMH CKOPOCTSIMH B JKMBOW U HEXKUBOU
npUpoje, ACHCTBUE CHJIBI TPEHUS B TPUPOJE W TEXHUKE, BIMSHUE
aTMOC(EPHOTO NTaBJICHUS Ha >KHBOW OpPraHW3M, IJIaBaHUE PhIO, phIUaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/l1auy B yueOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SIBIICHUN;
ONHMCHIBATh M3yUYCHHBIE CBOMCTBA Te M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
dbuznyeckre BeIUYMHBI (Macca, 0OBEM, IUJIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujla TpPEHUs, JaBlieHUe (TBEPJAOro TeNa, >KUIKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TUICUO CHJIBI,
MOMEHT CHWJbl, KO3(P(OUIIMEHT TMOJE3HOr0 JEHCTBUSI MEXAHU3MOB,
KHHETHYCCKass W TOTCHIIMANbHAS SHEPIHs), NMPH ONMUCAHWUU TIPABHIBHO
TPaKkTOBaTh  (PU3UYECKHM CMBICI  HCIOJB3YEMBIX  BEJIMYMH,  UX
0003HaueHUs W EIUHHIBI (U3UYECKUX BEIUYWH, HAXOIAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MYECKYIO0 BEIMYHMHY C JAPYTHMMH BEIUYMHAMU,
CTPOUTH TpahUKN N3YICHHBIX 3aBHCHMOCTEH (PU3NICCKUX BEITUYHH,



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIECCHI,
UCIIOJIb3YsI TIpaBuja CIOXKEHHUs Cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHECHHS MEXaHWYECKOU
SHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOoHa U
3alUCHIBATh €70 MATEMATHUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemaTrh pacueTHBIC 3adaudn B 1-2 MEWCTBHS, HCIOJB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHaau3a
YCIJIOBUS 33/1a4d 3alHUCHIBATh KPATKOE YCJIOBUE, MOJCTABIATH (PU3NYECKUE
BENTUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUCTHI, HAXOJIUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMbIC JJIA PEIICHUS 3a/a4, OLIEHUBATh PEAIUCTUUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU [TOMOIIH
(buU3HMYECKUX METOJIOB, B OITMCAHUU UCCJICIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanojoxkeHue  (TUIOTE3y),  pa3audyarb W HUHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJibTaT, HAXOJAWTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (UBUYECKUX SIBJICHUN WK
buznuecKux CBOWCTB TEN: dbopMyIpoBaThH IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMUCHIBATh X0/ OMbITa U (DOPMYJIHPOBAThH BHIBOIHI,

BBITIOJTHATDh TPSIMbIE W3MEPEHHUS PACCTOSIHUSA, BPEMEHU, MAacChl TeJa,
o0beéMa, CHUJIBI W TeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BEJIMUYUHBI OT
JIPYyrol ¢ HCHOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH ITIyTH
PaBHOMEPHO JBIDKYIIErOoCsl Tejla OT BPEMEHU JBWIXKEHUSI TeJa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca TeJa, KayecTBa 00pabOTKU OBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOMIA CONMPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTA OT Y/UIMHEHUS TPYKUHBI, BHITAIKUBAIONICH CUIIBI OT 00BhEMa
MOTPYKEHHON YacTH Tejia U OT TUIOTHOCTH YKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TNIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUU
TJIaBaHUs TeJ, YCIOBUW paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIIEJOBAaHUSA, COOMpaTh YCTAHOBKY H
BBINOJHATh WU3MEPEHUs, CIeaysl NPEAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BHUJE
IpPEUIOKEHHBIX TaONMIl U I'paUKOB, JENaTh BBIBOJABI MO pPe3yJbTaTam
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIa TPEHUS CKOJIbKEHUS,
JaBJI€HUE  BO3/yXa, BBITAJKMUBAIOIIAs  CWUJIA, JIEHCTBYyIOIIas  Ha
HOTPYKEHHOE B KHUAKOCTb TENO, KOIPPHUIMEHT IOJE3HOTO JEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHOM WHCTPYKIHMH: TPU
BBITIOJTHEHUH H3MEpPEHUIl COOMpaTh JKCHEPUMEHTATbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOUIUECS COCYJbl, OapoMeTp,
phluar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaThb IMPUHIMUNBI JAECUCTBUA HU3YYEHHBIX MpUOOPOB MU
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PM3MUECKHUX SIBJEHUN U HEOOXOAMMBIE (PU3HUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpPHl  (HAXOAUTh HH(pOpMaIMIO O  MpUMepax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3NYECKMX 3HAHUM B IOBCEIHEBHOMN
KU3HH JJIs1 oOecriedeHusi 6€30MacHOCTH MpU 0OpalieHUuu ¢ pudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 370POBBbS M COOJIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HHpopmauuu B IHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allpOCOM, HAa OCHOBE UMEIOLINXCS
3HaHUW M TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAITNIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4YHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOrO  COJEp)KaHus, CIPAaBOYHBIE MaTepualbl,
pecypcbl cetu MHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHhbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (GU3MUECKOTO COJIEPKaHUS, B TOM



yucie MyOJWYHO JeNaTh KpaTKWe COOOIICHHsI O Pe3ysIbTaTax MPOEKTOB
WIM Yy4eOHBIX UCCIENOBAHUM, NpPU HTOM TPAMOTHO HCIOJIb30BATh
U3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEH;

IpU BBIMOJHEHUU Y4YE€OHBIX MMPOEKTOB M MCCIEIOBAHUN pacHpenessiTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJla4yaMH,
CICAUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUM, aJIeKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIBHOCTh  [PYMIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kijiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNla, HACHIICHHBIM M HEHACHIIIEHHBIA TMap, BJIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPECHHSS DJHEPrus, TEIUIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi]l, SJICKTPUUECKOE T0JIe, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE TIOJIE;
paznuyarh SBJICHUA (TEIJIOBOE pacUIMpEeHUE U CKaThe, Teriolnepenaya,
TEIUIOBOE PaBHOBECHUE, CMAUMBAHUE, KANWUISIPHBIC SIBIICHUSA, UCHApPEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTA/UIM3alusa (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, U3IIyUYCHUE),
AIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAS UHIYKIIUS)
[0 OMNHUCAHUI0 HX XapaKTEPHBIX CBOMCTB MW Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpY’)KalollleM MHpe, B TOM 4Yucjie (U3NUECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE W KaNWUISIPHBIE SBJICHUS B MPHUPOJE,
KpUCTaJUIbI B mpupoje, uziydeHue CoiHIa, 3aMep3aHHE BOJOCMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHW3MOB, MArHUTHOE
nosie 3emiH, Japeld IOJFOCOB, POJIb MAarHUTHOTO IIOJS JUIS SKHU3HM Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWMCTBA (MPU3HAKHU) (HU3UUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (U3UUYECKUE SBJICHHS, UCIIOIB3YS
bu3ndeckue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUS, KOJIHMIECTBO
TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEIUIOTa



IUTaBIICHUS, yJedbHas TeIUIoTa MapooOpa3oBaHus, ynAeJdbHas TeIoTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHUCTBUS TEIUIOBOM
MAalluHbl, OTHOCUTEJIbHAS BIAXHOCTh BO31yXa, JJICKTPUYECKUN 3apsii,
CHJIa TOKA, JJIEKTPUYECKOE HANPSUKEHHE, CONPOTUBIICHUE IPOBOJHMKA,
yIelNbHOE  CONpOTHBJIEHHWE  BellecTBa, pabora U MOUIHOCTb
ANEKTPUYECKOr0 TOKAa), TMpPU ONUCAHUU MPaBUIBHO  TPaKTOBaTh
(u3NYECKUN CMBICIT KCIIOJIb3YEMbIX BEJIIMYMH, O0O3HAUYEHUS U €IUHULIBI
(¢u3nyeCKUX BEIMYUH, HAXOAWUTh (POPMYIbI, CBS3BIBAIOIINE JaHHYIO
Gu3MYECKyI0 BEIMYHHY C JAPYTUMU BEIUYUHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SABICHUS M TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOopuu
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma Juis yyacTKa LT, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHHs DHEPrMU, NPU OTOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTH4YECKOe
BBIPAKEHHUE;

OOBACHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CUTyalllld MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISIBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —2 JTOrMuecKux
IaroB ¢ Oomopod Ha 1-2 W3YYEHHBIX CBOWCTBA (PU3WYCCKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacueTHble 3afaud B 2—3 JEWUCTBUSA, HCIOJB3YS 3aKOHBI U
(dopMyIibl, CBs3bIBaIOIIME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a
YCIIOBHSI 3a/laud 3allMChIBaTh KPATKOE YCJIOBHME, BBIABISATH HEAOCTATOK
JAHHBIX I PEIIeHHs 3aJayd, BbIOMpPAaTh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBIE JUIsl €€ pelIeHUs, MPOBOJAUTH pPacueTbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETMUYHMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOIIU
(GuU3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEAOBAaHUS, BBIIEIATH
pOBEpSAEMOE MPEANOJOKEHUE, OICHUBATh MNPaBUIBHOCTh MOPSAKA
MPOBEICHUS] UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUN  WIH
duznyecKuX CBOWCTB TeN (KanWUISIPHbIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT €ero 00beMa, TeMrepaTypbl, CKOPOCTH MPOIIecca OCThIBAHUS U
HarpeBaHusl MpU HW3JIYYCHUM OT I[BE€Ta H3JIydaromed (IOTJIOIIAroIIei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHHs] BOJABI OT TEMIIEpaTyphl KUJIKOCTU U
IUIOIIaAM €€ IIOBEPXHOCTH, DJEKTPU3alus Tl U B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsAA0B, B3AUMOJEHCTBHE OCTOSHHBIX MAarHUTOB,



BU3yalM3allisi MarHUTHBIX TIOJI€H TOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,
CBOMCTBa dJIEKTPOJABUTATENII TOCTOSHHOTO TOKa): (opmMyIupoBaTh
poBepseMble MPEINOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEIOKEHHOTO
000py1I0BaHUsl, OMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh ~ TpsIMbIE  M3MEPEHUS  TeMIepaTyphbl,  OTHOCHUTEIIbHOM
BJIQXHOCTH BO3JyXa, CHJbl TOKA, HANpPSHKEHUS C HUCHOJb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M NIaTYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUM C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (hPM3MUECKOM BETUUYHHBI OT
IpYro C  HUCHOJb30BAHUEM MPSIMBIX  H3MEPEHHH  (3aBHCHUMOCTD
CONMPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBI, IUIOIIAIX IONEPEUYHOIO
CEYEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIETO dYepe3 TMPOBOJHUK, OT HANPsSHKEHUS HAa  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEI0BAaTEIIbHOTO U MapaJJIeIbHOTO  COEIMHEHUH
IPOBO/JHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOUpaTh YCTAHOBKY M
BBITIOJHATh WM3MEPEHUs, CIeAysl MPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBHCHUMOCTH B BHUAE TaONHIl U Tpadukos,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (UINYECKUX BEIUYMH (yJelbHast
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEAIOKEHHON WHCTPYKIWH, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0OIaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1abopaTopHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBHS W3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMuUcaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIbTMETpP, CUCTUYMK BJIEKTPUUECKON SHEPTUH, 3IIEKTPOOCBETUTEIIbHbIC
npUOOPHI, HarpeBaTEIbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), FIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKUX SIBICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM M CXEMAaTHUYHbIM pPUCYHKaM (MKUJAKOCTHBIM
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHusi, 31EKTPOCKOII, PeOCTaT), COCTABIATh CXEMbl JIEKTPUUECKUX



HEeneil ¢ mocneI0BaTeNbHbIM U MapalIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKHUX LIETICH;
NPUBOAUTh  MPUMEPH  (HaXOAWTh HMHPOPMAUIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UYECKUX 3HAHUA B TOBCEIHEBHOM
KU3HU I oOecreueHrss 6€301acHOCTH MpU oOpaIleHuy ¢ npudbopaMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUsS 3JI0POBbSI M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBIATh TOHUCK HHpopMauu (U3UYECKOTO COJEp)KaHUS B
WNHTepHeTe, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIAENATH HMHGOpMAILMIO,  KOTOpas
SBJISIETCS POTUBOPEUMUBOM WIIM MOXKET ObITh HEAOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy  (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcsl cetu MHTEepHET, BiIageTh NpUuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGPOPMALIMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NUCHbMEHHBIE M KpPATKHWE YCTHBIE COOOILEHUS,
o00o6mass uHpOpMAMI0O W3 HECKOJIBKUX HCTOYHUKOB (HU3UYECKOTO
COJCp)KaHUsl, B TOM 4YHCIE TMYyOJWYHO TMPENCTABIATh PE3YIbTAThI
IPOEKTHOM WJIM HCCIEeI0BATEIbCKON AESITEIbHOCTH, MPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YUYEHHBIN TMOHSATUWHBIN ammapaT Kypca (usukw,
COIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTALIUEH;

IpU BBITIOJIHEHUU YUYEOHBIX TMPOEKTOB M HCCIEAOBAHUN (DU3UUECKHUX
MPOIECCOB paclpeeNaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHM C
MOCTABJICHHBIMU 33/1a4aMHM, CJCAUTH 3a BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B
JeSITEIbHOCTH TPYIIBI, BRICTPaUBaTh KOMMYHHKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3perniaTh KOH(DIUKTHI.

K xoH1y o0yueHust B 9 ki1acce rnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHA: CUCTEMA OTCYETA, MaTepuajibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, nedopmanus
(ympyrasi, MmjiacTU4eckas), TPEHHUE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M Meperpy3ku, HEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIo,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUus U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMArHWTHbIE BOJHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmma-u3nydeHus,
W30TOIIBI, IAEPHAS SJHEPreTUKA;



pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBHJKEHHE, CBOOOIHOE
najicHue Tej, paBHOMEPHOE JIBMXKEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
T€J, PEAKTUBHOE JIBIKEHUE, KOJieOaTeIbHOE ABMXXKEHHE (3aTyXaroliue u
BBIHY/ICHHbIC KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JIBMKCHHE, OTPaKCHHUE
3ByKa, TNPSMOJIMHEHHOE PpacHpOoCTpaHEHUE, OTPAKCHHE W TMPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yIoKeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHHE CIEeKTpaJbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOZHUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITy4YEHUS) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX  SBICHUN B
OKpyXXamomeM Mmupe (B ToM 4Yucie (u3nyecKue SBICHHS B MPHUPOC:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMHU,
3eMJICTPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, I[BETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO W3JyYE€HUHM, €CTECTBEHHBIN
pPaaMoOaKTUBHBIN (OH, KOCMUYECKUE JIy4YH, PaJUOAKTUBHOE H3ITyUCHHE
OPUPOJIHBIX MHHEpAIOB, JEWUCTBUE pAJUOAKTUBHBIX HW3IYyYEHUH Ha
OpraHu3M 4YelIOBeKa), MPH ITOM TNEPEeBOIAUTH MPAKTHYECKYIO 3aqady B
y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKK) (U3HUUYECKUX
SIBIICHUIM;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TeNl U (U3UUYECKUE SBICHHUS, UCIIOIb3YS
¢usznyeckue BENUWYMHBI (CPEIHSE M MIHOBEHHAas CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBJKEHUH, YCKOpPEHHE, NepeMelIeHHe, MyTh, YrioBas
CKOpOCTh, CHJIa TPEHHUA, CWJa YNPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOMHOTO TAJCHMs, BEC Tela, HWMITYJbC Tela, WMITYJIbC CHIIBI,
MeXaHW4Yeckas paboTa M MOIIHOCTh, MOTECHIMAIbHAs DSHEPrus Tena,
HOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS HEPIHsl CHKATOU
OPYXUHBI, KHHETUYECKass SHEprus, IOJIHAs MEXaHU4ecKas »Heprus,
MEPUOJ U 9acTOTa KojeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEbl), TIPU OMUCAHUH
OPaBWJIBHO TPaKTOBaTh (DU3MUECKUM CMBICI MCIIOJNb3YyEMbIX BEJIHYMH,
0003HaueHUs W EIUHHIBI (U3UYECKUX BEIUYWH, HAXOIAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH rpapUKN U3y4ECHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEINYNH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS W TIPOIECCHI,
UCIIOJIB3YS 3aKOH COXPaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUS,



OPUHLIUI CYNEpPHO3UIUN CHJI, TPHUHLUI OTHOCUTENBbHOCTH [ ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO (HPOPMYIUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECChl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTHh OOBSICHEHME U3  2—3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacyeTHbIC 3adaud  (OomHMparmImuecss Ha CHCTeMy U3 2-3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJauMd 3alllChIBaThb KpPATKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOJIUTh PACUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYyYEHHOTO 3HA4YCHHS (U3HUECKOU
BEJIMYMHBI,

pacno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
($uU3NYECKUX METOJOB, HCHOJb3Yysl OINUCAHUE MCCIEAOBAaHUS, BBIICIATH
IpOBEPSIEMOE  MPEIINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA
NPOBEJCHUS  WCCIICJIOBAaHMS, JIelaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 OTIBITOB,;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl SHEPTUM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MNpY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHENHOE pacpOCTpaHEHUE CBETA,
pasnokeHue Oeoro cBeTa B CIEKTP, M3yUYeHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle M CBOICTB H300pa)kKeHUs IMpeaMeTa B coOuparoleit
JUH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IIyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o0OpylOBaHUS, OMWUCHIBATH XOJ OMbITA ¥  €ro  pe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpPEeeIsis
CpeqHee 3HAa4YeHHE W3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOsHHUE
coOuparolel JIMH3bl), OOOCHOBBIBaTH BBHIOOP croco0a H3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTbH ITyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JBI)KEHHM O€3 HadajdbHOW CKOPOCTH, MEpHoJa
KoJe0aHUN MaTeMaTU4EeCKOro MasiTHUKA OT JIJUHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HUs CBETa OT yIjla MaJC€HUs U yria MNpeJoMJICHUS OT yria
NaJicHNs): IUIAHUPOBaTh MCCIEAOBAHUE, CAaMOCTOSITENbHO COOMpaTh
YCTaHOBKY, (PUKCHUPOBAaTh pe3yibTaThl IOJYYCHHOH 3aBUCHUMOCTHU
¢uznyecKkux BEIMYMH B BUE TaOMUI] U rpaduKoB, AeNaTh BBIBOJBI MO
pe3yJibTaTaM MCCIIEIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYMH (CpenHss
CKOpPOCTb M YCKOpPEHHE Tejla IpU PaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpEHHE CBOOOJHOTO MAACHHUA, KECTKOCTh MPYXKHUHBI, KO3 UIIHEHT
TPEHUsI CKOJIBKECHHsI, MEXaHHM4ecKas padoTa W MOIIHOCTh, 4YacToTa U
nepuoa KojdeOaHWid MaTeMaTHYeCKOTO M MPYXUHHOTO MAasTHUKOB,
ONTHUYecKass Ccwia coOuparomed JHMH3bl, PAJAUOAKTUBHBIA  (DOH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh M3MEPEHUS, CIeNys MPEeAT0oKEHHOW MHCTPYKIIUH, BBIYUCIATH
3Ha4YCHHUE BEJIMYUHBI U aHAJTU3UPOBATD MOIYICHHBIE PE3YIIbTAThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKW HU3YYEHHBIX (PU3UUECKUX MOJEIIEH:
MaTepuanbHas TOYKa, a0COIIOTHO TBEPJAOE TEIO, TOUYECUYHBIM HCTOYHHMK
CBETa, JIy4, TOHKas JMH3a, IJIaHETapHas MOJENb aToMa, HYKIOHHAs
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBHS H3YYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM HAa MX onucaHus (B TOM 4HCIE:
CHHUIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUSA M YCKOpPEHHs, pakeTa,
IXOJIOT, OYKH, TMepHuckom, ¢(oToanmapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JO3MMETp, KaMmepa BuibcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW W  HEOOXoauMbie  (PU3UYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI H CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHX IMPOIIECCOB
IpU PEIICHUH y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
NOCTPOEHHUS N300paKeHMI B TIIOCKOM 3epKajie U COOMpArOIeH JIUH3E,
OPUBOJUTH  MpUMEpPHl  (HaXoauTh  HMHPOpMaLMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3UUYECKHX 3HAHUM B TOBCEIHEBHOM
XKU3HU 111 obecrieueHus: 0€30MacHOCTH MPHU OOpaIleHUH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 370POBbS M COOIOCHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KalOIEH Cpe/ie;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3UIECKOTO COACp)KaHUS B
HHTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEEIIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
auTepaTypy (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcbl ceti VIHTepHET, BlajgeTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJBKMX HCTOYHUKOB (PU3MYECKOTO COIECpIKaHUS,
yOJMYHO MPEICTABIATh PE3YyJAbTaThl IPOEKTHOM WM UCCIEI0BATEIbCKON
NESATENIbHOCTH, TpPH 3TOM TPaMOTHO  HCIHOJB30BaTh  W3YYCHHBIN
NOHATUUHBIM anmapar HM3y4yaeMmoro pasjaena (U3MKH M COINPOBOXKIATh
BBICTYIUICHHE TMpPE3EeHTalUel ¢ yd4yeéToM OCOOEHHOCTEW ayIUTOPHU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYZKAIOIIEr0 MUPa
bubnnorexa [JOK
11 o - 2
M3HKA © Hayka O npHpone https://m.eds00.ru/7f416194
bubnuorexa [JOK
1.2 o 2 1
FSHACCKHE BEITHIH https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO] TO3HAHUS 2 bubmorexa OK
' v s https://m.eds00.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
but6mmoreka [IOK
2.1 1
Crpoenne peiiecTsa https://m.eds00.ru/7f416194
29 JIBr>KeHrE U B3aUMOJEHCTBUE YaCTHIL 9 1 bubnuotexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETaTHbIC COCTOAMA BellecTna https://m.edsoo.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /IBu:keHne U B3aUMOJIeiCTBHE TeJl
bu6nuorexa [JOK
3.1 M 3
CXAHMHCCROE JBIDKCHHE https://m.eds00.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 1 bu6nuorexa [JOK



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

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

bubmuorexa [JOK

33 Cuna. Bt cnn 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 Hasnenue. [lepenaua nqaBiaeHust TBEPAbIMU 3 bubnmnoreka HOK
' TEeJIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2 Jlaprerie KAIKOCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(epHOE JaBICHHE 6 https://m.eds00.ru/7f416194
44 [elicTBHE KUAKOCTH U raza Ha NOTPYKEHHOE y 5 bubnmoreka [JOK
' B HUX TEIIO https://m.eds00.ru/7f416194
Uroro no pazueny 21
Pa3pea S. PaboTa m MOIHOCTB. DHeprust
bubmmoteka [IOK
A P 4 1
> ab0Ta 1 MOIIHOCTE https://m.edso00.ru/7f416194
bubmmoteka [IOK
2 I1 1
> POCTHIE MEXAHHIMBL > https://m.eds00.ru/7f416194
bu6nuorexa [IOK
>3 Mexartiraectas snepris > . https://m.eds00.ru/7f416194
Hroro no pazgeny 14
HToroBast KOHTpOJIbHAs paboTa. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10



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

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paszgea 1. TenjioBbIe ABJIeHUSA
bubmuorexa [JOK
11 7 1
CTpocHue i CBOHCTBA BelieCTBa https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 2 4
CILIOBHIE NPOTECeH https://m.edsoo.ru/7f4181ce
Uroro no pazueny 22
Pa3nen 2. JinekTpuyecKue U MAarHUTHDIE SIBJICHUSI
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tela 7 1 bubnmnoreka [JOK
' U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 I1 i i 20 1 3
OCTOSHBIN JNCKTPHACCIAI TOK https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 M 6 1 1
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
24 C) 4 1
JICKTPOMATHHTHAT HEAYRHIA https://m.edsoo.ru/7f4181ce
Uroro o pazneny 37
Pasjnen 3. CBeToBbBIE sIBJIEHUSI
3.1 Cger 3
3.2 3epkaio 2
3.3 JIun3b1 1 1



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

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paznen 1. Mexannueckue siBJIeHUSA
11 MexaHH4ecKOe IBMKEHUE U CIIOCOOBI €ro 10 1 1 bubmnorexa [JOK
' OIMCAHUS https://m.edso0o0.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 1
SAUMOICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 1 1
AKOTBL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3nen 2. Mexann4decKue KoJ1e0aHUS U BOJTHDI
bu6nuorexa [IOK
2.1 M 7 1
CXAHMHECKNE KONCOAHMS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1
CXAMMHCCKHC BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiiekTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
DNeKTpOMarHuTHOE T0JIE U bubnmoreka [JOK
3.1 6 1 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
4.1 3aKOHbBI paCIPOCTPaHEHUS CBETA 6 bu6muoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK
4.2 JIun3bl ¥ onTHyecKue NpuOOpsI 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P
3 a3JI0’KEeHUE OEJIOTro CBETA B CIIEKTP 3 https://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Paszgen 5. KBanToBble iBJIeHUA
5.1 Hcnyckanue u noriomeHue cBeta aToMOM 4 bubmmorexa [JOK
' M t https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
2
> CTpoCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Anepibie pearui ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnen 6. Ctpoenne u 3Bosonus BeesieHHoi
6.1 [ToBTOpEeHMEe 1 00001IEHNE COIEP)KAHNS 9 bu6muoreka [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
ara nupposbie
Nen/m | Tema ypoka Kontposbubie | IlpakTuueckue A p
Bcero H3yYeHHUs1 | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
UYro uzyuaer ¢pusuka. Hekoropeie
1 (1)1/131/1‘{6}](;(1/16 1(“1; MUHBI Ha6n}(rj eHUS 1 bubmorexa [IOK
i A https://m.eds00.ru/ff09f72a
U OTIBITHI.
dusnyeckue Be . U3mepenue
2 (1)1?3;:6(:5:11)( :ejII::;II: L}OqHI\ZCF;LH;I 1 bubmmorexa [JOK
T https://m.edsoo.ru/ff09f72a
MOTPEIIHOCTh U3MEPEHUH.
JlaboparopHas pabora Ne 1
3 «Omnpenenenue nokaaHui 1 1 bubmmorexa [JOK
peit https://m.edsoo.ru/ff09f72a
M3MEPUTENIBHOTO PUOOpPay.
4 ®du3uka u ee BINSIHNUE HA Pa3BUTHE 1 bu6muoreka [IOK
TEXHUKH. https://m.edsoo.ru/ff09f72a
5 Crtpoenue BemecTBa. MOJIEKYIIbI. 1 bubmuorexa [JOK
bpoyHoBCKOE nBUXKEHHE. https://m.edsoo.ru/ff09f72a
5 JlaboparopHas pabota Ne 2 1 1 bubnmnoreka [JOK
«M3MepeHne pa3sMepoB MaJIbIX TEID». https://m.edsoo.ru/ff09f72a
7 Juddys3us B razax, KUIKOCTIX U 1 bubmuoreka [IOK
TBEPABIX TEJAX. https://m.edsoo.ru/ff09fe0a
8 B3aumHoe nputskeHue u 1 bubmuoreka [IOK
OTTAJIKMBAaHUE MOJIEKYIL. https://m.edsoo.ru/ff0a013e
9 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 1 bubmuoreka [IOK

Paznuune B MONEKyIJIIpHOM CTPOEHUN

https://m.edsoo.ru/ff0a013e
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TBEPABIX TEII, }I(HI[KOCTeﬁ K ra3os.

O06001IeHE 10 TEME
«[lepBoHaYaABHBIC CBEIACHHS O

bubmnorexa [JOK

10 CTPOECHUU BEIIECTBAY. https://m.edsoo.ru/ff0a0378
CamocrosrenbHas padorta Ne 1.
MexaHnnueckoe JBHKEHUE.
11 PaBHOMEpHOE U HEPaBHOMEPHOE brubmorexa LIOK
https://m.edsoo.ru/ff0a0378
JIBUKCHHUE.
bubmmoreka [JOK
12 CKopocTs. EAUHHLEL CKOPOCTH. https://m.edsoil.ru/fanOSCG
13 Pacuer myt ¥ BpeMEHH TBUKCHHUSL. buomiorexa LIOK
https://m.edsoo.ru/ff0a079c
14 [IpsiMmonuHeiTHOE PaBHOYCKOPEHHOE bubmmoreka [JOK
JBUKEHUE. Y CKOPEHHUE. https://m.edsoo.ru/ff0a0ae4
bubnmnoreka [JOK
15 Hnepus. https://m.edsogru/fanOclO
16 BzaumoneiictBue Ten. bu6nuorexa [IOK
CamocrosrenbHas padota Ne 2. https://m.edsoo.ru/ff0a0fee
17 Macca tena. EquauIier Macesl. bu6nuorexa [IOK
N3mepenne maccsl Tena Ha Becax. https://m.edsoo.ru/ff0a0fee
18 JlaboparopHas pabora Ne 3 bubnmnoreka [JOK
«M3mepenne Macceol Tenay https://m.edsoo.ru/ff0al23c
bubnmnoreka [JOK
19 Horrocte Bemectaa. https://m.edSO(I)l.ru/fan123c
JlaGopaTopnas pabora Ne 4
20 «3mepenne o0bemMa TBEPIOTO TeTay. bubnuotexa [JOK

JlaGopatopHnas pabota Ne 5
«OmnpeneneHne IIOTHOCTH TBEPIOTO

https://m.edsoo.ru/ff0al23c
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TCIa».

Pacuet macchl u 00beMa Teja 0 €ro

bubmuorexa [JOK

21
ILJIOTHOCTH. https://m.edsoo.ru/ff0al1778
Pemenue 3amau nmo remam
A bubmuorexa [JOK
22 «MexaHn4eCcKoe IBHKEHHE,
https://m.edsoo.ru/ff0al8cc
«Maccay, «IIIoTHOCTB BeIIeCTBaY.
Kontponbnas padora Ne 1 mo temam
23 «MexaHHYeCKOe IBHIKCHHUE) bubmorexa LHOK
A ’ https://m.edsoo.ru/ff0a1502
«ITmoTHOCTH BelieCTBaY.
24 Cuna. fIBnenue tarorenus. Cuia bu6mmoteka [IOK
TSKECTH. https://m.edsoo.ru/ff0a1778
bubmuorexa [JOK
25 Cuita ynpyrocti. 3akon [yka. https://m.edsoo.ru/ff0ala70
26 CBs13p MEXly CUJION TSKECTU U bu6nuoreka [IOK
Maccoii Tena. Bec tena. https://m.edsoo.ru/ff0ala70
Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubmmnoreka [JOK
27
Pu3nYecKue XapaKTepUCTUKH IIJIaHET. https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota Ne 6
«HccnenoBanue CuiIbl OCTH.
28 [[I/IHaM(f[MeT Jla6o aT};HIiI};l;I abora bubmorexa [JOK
P- paATOPHAZ P https://m.edsoo.ru/ff0alcc8
No 7 «I'pagynpoBanue MpyKUHBI U
M3MEpEHUE CHUJT TUHAMOMETPOM).
Crno)keHHe IBYX CHJI, HAIPaBJICHHBIX
29 10 OJHOM nﬂ ﬂ?leoﬁ ’ bubmorexa HOK
A . P ' https://m.edsoo.ru/ff0alcc8
PaBHOnelicTBYIOIIASA CHIL.
bu6nunorexa [JOK
30 CHita TpeHHS. TPEHHE MOKOA. https://m.edsoo.ru/ff0alde0
31 TpeHue B npupoJe v TEXHUKE. bubmuoreka [IOK
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JlaGopaTtopHas pabota Ne 8
«HccnenoBanye 3aBUCUMOCTH CHJIBI
TPEHUS CKOJIbXKEHHUS OT TUIOIIAAN
CONIPUKOCHOBEHUS TEJ U
MPUKUMAIOLIEH CUIIBI

https://m.edsoo.ru/ff0alde0

Pemenue 3amau no remam «Bec Tenay,

bubmnorexa [JOK
32 T 0
«I'paduraccroe 130 vpa)KeHHe ca, https://m.edsoo.ru/ff0a20a6
«Cunbly, «PaBHOICHCTBYIOIIAS CHIIY.
KonTponbnas padota Ne 2 mo remam
33 «Bec Tenay, «I'paduueckoe bubmorexa LHOK
P https://m.edsoo.ru/ff0a2376
n3o0paxeHue cum, «CUibh».
bubmuorexa [JOK
34 .E .
Jlapenie. EAuHHIb! AaBNCHHS https://m.edsoo.ru/ff0a25b0
bubnnorexa [JOK
35 .
Hlapnerne rasa https://m.edsoo.ru/ff0a2718
36 [Tepenaua naBieHUs KUIKOCTSIMU U bubmmoteka [IOK
razamu. 3axoH Ilackans. https://m.edsoo.ru/ff0a2826
JlaBlIeHHME B KUJIKOCTH U Ta3e,
37 BBI3BAHHOE JAEHCTBHEM CHIIBI TSXKECTH. bu6nuorexa [IOK
Pacuet gaBieHUs >KUAKOCTH HA JHO U https://m.edsoo.ru/ff0a2970
CTCHKH COCY/Ia.
Pemenue 3amad mo teme «JlaBieHue B
bu6nuorexa [IOK
38 JKUIKOCTH U rasze. 3akoH Ilackamsay».
https://m.edsoo.ru/ff0a3136
CamocrosrenbHas padota Ne 3.
bu6nunorexa [JOK
39 Co00 .
OODIIATOTIHCCA COCYIRT https://m.edsoo.ru/ff0a3136
40 Bec Bo3ayxa. ATmocdepHoe bubnuotexa [JOK

JaBJICHUE.

https://m.edsoo.ru/ff0a2b5a
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41 W3mepenune atMmochepHOro J1aBIeHHUS. bubnuoreka [IOK
OnbiT Toppuuesnu. https://m.edsoo.ru/ff0a2b5a
42 bapomerp-anepoun. ATmocdepHoe bubnmoreka [JOK
JIABJICHUE HA Pa3JIMYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2da8
43 Manomerpsl. [lopuiHeBon bubnuoreka [IOK
SKAUIKOCTHBIN Hacoc. https://m.edsoo.ru/ff0a2fc4
. bub6nmoreka [IOK
44 Pnapapmiseciuii npecc. https://m.edsoo.ru/ff0a2fc4
45 JlelicTBue ®UIKOCTH U Ta3a HA bubnmnoreka [JOK
MOTPY>KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a2fc4
bubmuorexa [JOK
46 APXUME0BA CHIIa. https://m.edsoo.ru/ff0a3276
Jlaboparopuas pabora Ne 9
47 «M3y4eHne BBITAIKUBAKOLIEN CUIIBI, bu6nuoreka [IOK
JEHCTBYIOLIEH Ha MOIPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KHUJIKOCTD TEIIOM.
bubmmoteka [IOK
48 [lnapatiite Tei. https://m.edsoo.ru/ff0a3514
Jlaboparopras padota Ne 10
49 «BplsicHeHUe YCIOBUI TTaBaHUS TENa bubmioreia LIOK
https://m.edsoo.ru/ff0a3a96
B KHUJIKOCTH».
Pemrenue 3amad mo remMam
50 «ApxuMenoBa cuiiay, «Y CIoBus bubmorexa [JOK
’ https://m.edsoo.ru/ff0a3a96
TUTABaHUS TET.
51 IInaBanue cynos. Bo3nyxoruaBanue. bubmuoreka [IOK
CamocrosarenbHas paborta Ne 4. https://m.edsoo.ru/ff0a3654
52 Pemrenue 3amad no remaMm «IlnaBanue bubmmorekxa [IOK

cynoB. Bo3nyxomaBanue»,

https://m.edsoo.ru/ff0a3654
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«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
U Ta30BY.

Kontponbnas padora Ne 3 mo teme

bub6nmoreka [IOK

53 i
«/laBieHue TBEpAbIX T, KUAKOCTEH https://m.edsoo.ru/ff0a3f82
Y Ta30B».

54 Mexannueckas pabota. ExuHuIib bubnmnoreka HOK
paboTHI. https://m.edsoo.ru/ff0a3f82

bubnnorexa [JOK
M .E .

% OHIHOCTD. BAMHIHBT MOMHOCTH https://m.edsoo.ru/ff0a3f82

56 IIpocteie MexaHu3MBbl. Poryar. bu6nuoreka [IOK
PaBHOBecue cui Ha pbluare. https://m.edsoo.ru/ff0a478e

bubnnorexa [JOK

57 M .

OMCHT CHIIBT https://m.edsoo.ru/ff0a478e
Preruaru B TexHuKe, OBITY H IPHPOJIC.

58 Jlaboparopnas paborta Ne 11 bubnmoreka [JOK
«BrIsicHEHUE YCIIOBUS PaBHOBECUS https://m.edsoo.ru/ff0a48a6
phIyara.

[IpuMeHeHue mpaBuia paBHOBECHS
phiuara k 6s10ky. PaBeHCTBO paboT
59 MIPH UCTIOJIE30BAHUU TTPOCTHIX bubmioreia LIOK
p p https://m.edsoo.ru/ff0a48a6
MEXaHU3MOB. «30JI0TO€ MPABUIIO
MEXaHHKH.

60 Pemenue 3anad no teMe «Y clioBue bu6nuorexa [IOK
PaBHOBECHSI pblyara. https://m.edsoo.ru/ff0a4c48

but6mmorekxa [IOK

61 .

Hentp TkectH Tena https://m.edsoo.ru/ff0a4252

62 Bunbl paBHOBECHS TeN. bubmorexa [JOK

https://m.edsoo.ru/ff0a4360
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Koaddumnuent nonesnoro necTpust
MexaHu3MoB. JlabopaTopHas pabora

63 Ne 12 «Onpenenenne KI1J] 13p1/1 1 1 ];::riH;I;T:;;grou/I:f 024360
oAbeMe TeJla 0 HAKJIOHHOU
IIJIOCKOCTH.

64 Oneprus. Kunetnueckas u 1 bubnmnoreka HOK
MOTEHIMATbHAs SHEPTHUs. https://m.edsoo.ru/ff0a4ee6

65 [IpeBpanieHne MeXaHUIECKOM 1 bubnmoreka [JOK
SHEPTUH OJHOrO BUAA B IPYTOi. https://m.edsoo.ru/ff0a4ee6

66 Kontponsnas padora Ne 4 o Teme 1 bu6nuoreka [IOK
«PaboTa 1 MOITHOCTh. DHEPTUSI». https://m.edsoo.ru/ffOa4ffe

67 [ToBTOpenwue. 1

68 HToroBast KOHTpOJIbHAS paboTa. 1

OBUIEE KOJIMYECTBO YACOB I1O 68 10

[TPOT'PAMME
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8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoabusie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Tennosoe aBuxenue. Temneparypa. 1 bubnmoreka [JOK
BnyTtpenuss sHeprus. https://m.edsoo.ru/ff0a5256
2 Crioco0Obl H3MEHEHHs BHYTPEHHEH 1 bu6nuoreka [IOK
SHEPIruu Tena. https://m.edsoo.ru/ff0a5256
bubmuorexa [JOK
3 T . 1
CIIONPOBOAHOCTE https://m.edsoo.ru/ff0a540e
4 Kounsekuus. U3nyuenue. 1
5 KonunuecTBo Temnotsl. EquHUIBI 1 bubmuorexa [JOK
KOJINYECTBA TEIJIOTHI. https://m.edsoo.ru/ff0a5800
bu6nuorexa [IOK
. 1
6 ¥ RebHas TEMIOCMKOCTS https://m.edsoo.ru/ff0a5530
Pacuer konndecTBa TEIIOTHI,
7 HEO0OXOIMMOTO JIJIsi HarpeBaHUs TeJa 1 bubmuorexa [JOK
WJIY BBIJIETISIEMOTO UM TIPU https://m.edsoo.ru/ff0a5a26
OXJIQKICHUH.
JlaGopartopnast pabota Ne 1
«3yuenue ycTporcrsa
8 Kangq nMe };» 1312160 aTopHas pabora 1 1 bubmorexa [TOK
PUMETPaY. patopas p https://m.edsoo.ru/ff0a5a26
Ne 2 «M3yuenne npomecca
TEII000MEeHay.
9 Jlaboparopuas padota Ne 3 1 1 bubnmnoreka [JOK

«I/I3MepeHﬂe YHCHLHOﬁ TCIINIOEMKOCTH

https://m.edsoo.ru/ff0a5c60
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BE€IICCTBa».

OHeprus TommBa. Y ieibHasi TerjaoTa

bu6nmmorexa [IOK

10 .C o
CIOPaHHA. LaMOCTOATCIBHAA paboTa https://m.edsoo.ru/ff0a6412
Ne 1.
3aK0H COXpaHEHUS U IIPEBPALLICHUS

11 JHEPTUN Blz\/lexaHI/I‘IeCKII)/IX 51 TEIJIOBBLIX Brémiorexa IIOK

P https://m.edsoo.ru/ff0a65c0
mpolieccax.

12 KonTpoabnas padora Ne 1 o reme bu6nuoreka [IOK
«TenoBble IBICHUSY. https://m.edsoo.ru/ff0a6976
ArperaTHble COCTOSIHUS BELIECTBA.

13 HJFIIa)_BJIeHI/IG U OTBE I{GBaHI/IL: Bubmorexa ITOK

p https://m.edsoo.ru/ff0a7088
KPUCTAJUTMYECKUX TEll.
I'paduk TuTaBICHHUS U OTBEPACBAHUS
14 KPUCTAJUIMUECKUX Tes. Y AeIbHas bubnnorexa [IOK
p ghda https://m.edsoo.ru/ff0a6a98
TEIUIOTA IUIABJIEHUS.

15 Pemenne 3amau. CamocrosreapHas bu6nuorexa [JOK
pabota Ne 2. https://m.edsoo.ru/ff0a6a98
Ncnapenune. HacbllieHHBIN U
HeHackImeHHbIN nap. [lormomenne

16 JHE 1“1/11/]1Jl IpU UCIIa I;HI/II/I )KI/IH-I(OCTI/I bubmorexa LOK

p p p 8 ' https://m.edsoo.ru/ff0a6bb0
Beinenenue sHepruu npu
KOHJCHCAIIUHU Tapa.

17 Kunenue. Y aenpHas Temnora bu6nuorexa [IOK
napooOpa3oBaHus U KOHJACHCAIIIH. https://m.edsoo.ru/ff0a7b5a

but6mmorekxa [IOK

18 Pemenue 3amau.

HHICHHE 3a/ad https://m.edsoo.ru/ff0a71d2

19 BnaxxnocTs Bozmyxa. CiocoOsI bu6nunoreka [JOK

ONpCACIICHUA BJIAXKHOCTU BO3AyXaA.

https://m.edsoo.ru/ff0a72fe
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JlaGopaTtopHas paborta Ne 4
«3mepeHre OTHOCUTENIbHOM
BJIQXKHOCTH BO3J1yXa».

20 Pabora rasa u nmapa npu pacmupeHuu. bubnmoreka [JOK
JIBuraTens BHyTPEHHErO CrOPaHUs. https://m.edsoo.ru/ff0a740c

21 [Taposas Typ6una. KII[ TerioBoro bubnuoreka [IOK
JBUTATEJIA. https://m.edsoo.ru/ff0a786¢c
Kontponbnast pabora Ne 2 mo Teme

22 «VI3MeHeHne arperaTHbIX COCTOSTHUI bubmmorexa LIOK

P https://m.edsoo.ru/ff0a7628
BEIIECTBAY.
DneKTpu3anus Tel npu
23 cor I/IEOCHOBGHI/II/I Bp38.I/IMO eiicTBue bubsmorexa [JOK
P ' A https://m.edsoo.ru/ff0a7628
3apsHKEHHBIX TeJl.
Onekrpockort. [IpoBonnuku u
24 Hel 011;)0 HUKU 3ieKTHI/I‘leCTBa buomiorexa LIOK
pOBoA P ' https://m.edsoo.ru/ff0a7c7c
DIEKTPUYECKOE MOJIE.

o5 JenumocTh 3IEKTPUIECKOTO 3apsija. bubnmnoreka [JOK
OnektpoH. CTpoeHue aroma. https://m.edsoo.ru/ff0a7c7c
OObsiCHEHHE DNTEKTPHUIECKUX

26 ABJICHUI. 3aKOH COXpaHEHUS bubmmorexa LHOK

’ p https://m.edsoo.ru/ff0a83f2
AIEKTPUUYECKOTO 3aps/a.
Cratudeckoe 3JIeKTPUIECTBO, €T0

27 €T ¥ UCTOJIb30BaHUE B OBITY U brbmmorexa [OK
yi Y https://m.edsoo.ru/ff0a83f2
TEXHHKE.

DJeKTpruyecKuil ToK. ICTOUHUKH
but6mmorekxa [IOK
28 IIEKTPUYECKOTO TOKA.
https://m.edsoo.ru/ff0a86ae
CamocrosrenbHas pabora Ne 3
29 DnexTpuyeckas LENb U €€ COCTaBHbIE bubmuoreka [IOK
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4acTU. DJIEKTPUUECKUN TOK B

https://m.edsoo.ru/ff0a86ae

MeTajuiax.

30 JleficTBHSI AJICKTPUYECKOTO TOKA. bubmorexa LHOK
https://m.edsoo.ru/ff0a87e4
bu6nmmoreka [IOK

31 Cwita Toka. MI3aMepeHue Cuiibl TOKa. https://m.edsoo.ru/ff0ag7e4

JlaGopaTtopHnas pabora Ne 5 «Coopka
39 3JIEKTPUYECKOM LIENU U U3MEpPEHUE bubnmoreka [JOK
CHUJIbI TOKA B €€ pa3IMYHbIX https://m.edsoo.ru/ff0a8a0a
y4acTKax».
DIIEKTPUUYECKOE HAIPSKEHUE. bubmmoreka [JOK
33
H3mepenne HanpsKeHusl. https://m.edsoo.ru/ff0a8a0la
DIEKTPUUECKOE COMTPOTUBIICHHE
npoBoaHuKa. JlabopaTopHas pabora
34 Neo 6 «M3mepenne HanpsKEHUs HA bubnmoreka [JOK
pa3IMYHBIX y4acTKax https://m.edsoo.ru/ff0a8ef6
MOCIIEI0BATEIHHON JIEKTPUICCKOMN
(21170
bubmmoteka [IOK
3 3aKOH OMa Jyls yHaCTKa USMH. https://m.edsoo.ru/ff0a90cc
36 Pacuer conpoTuBneHus NpOBOIHUKA. bu6nuorexa [JOK
Y 1enbHOE CONPOTUBIICHUE. https://m.edsoo.ru/ff0a95a4
[Tpumepsl Ha pacyeT COMPOTUBICHUS
37 HFI))OBO,ZLIiII/IKa, Ic)I/IJn,I TOKa 1:1 bubmorexa [JOK
https://m.edsoo.ru/ff0a96b2
HATIPSDKEHUSL.
but6mmorekxa [IOK
38 Peocratst. https://m.edsoo.ru/ff0a96b2
39 Jlaboparopuas padota Ne 7 bubmorexa [TOK

https://m.edsoo.ru/ff0a9838
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«3mepeHne conpoTUBICHUS
npoBoAHMKa. V3ydeHue npuHIumna
JEICTBHS peocTaray.

40 ITocnemoBaTebHOE COSTUHEHIE bubmuorexa [JOK
IIPOBOJTHUKOB. https://m.edsoo.ru/ff0a8bd6
41 [TapamiensHOE coeMHEHNE bubnuoreka [IOK
MIPOBOJHUKOB. https://m.edsoo.ru/ff0a8bd6
Jlaboparopuas pabora Ne 8
42 «M3 peHI/II:E na IE)UIJIGJIBHOFO bubmmorexa [JOK
I P https://m.edsoo.ru/ff0a9e14
COETMHEHUS POBOTHUKOB.
bubmuorexa [JOK
43 Pemtertite sana. https://m.edsoo.ru/ff0aa738
KonTponbnas padota Ne 3 mo teme
44 «Cuia Toka, HanpsHKEHUe bubmmorexa [JOK
> Hatp ’ https://m.edsoo.ru/ff0aa738
COTIPOTHBIICHUEY.
45 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnmnoreka [JOK
TOKa. https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHnast pabora Ne 9
46 «I/IleZ GHI:I)/IC M(l)rJ HOCTH H PabOTHI bubmmorexa LHOK
p = N p https://m.edsoo.ru/ff0aa04e
TOKa B DJIEKTPUUECKOH JTaMIiey.
HarpeBanue npoBoIHUKOB
P poBoa bubmorexa [JOK
47 ANEKTPUIECKUM TOKOM. 3aKOH
https://m.edsoo.ru/ff0aa04e
[xoynsa-Jlenna.
48 Kongencarop. D1eKTpoeMKOCTh bubmuoreka [IOK
KOH/JIEHCATOopa. https://m.edsoo.ru/ff0aaa58
Jlamma ocBenieHus. DNEKTPUIECKUE
B P bubmmorekxa [IOK
49 HarpeBarenbHble mpubopsl. KopoTkoe

3ambIkaHue. [Ipenoxpanurenn.

https://m.edsoo.ru/ff0aadle
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Kontponbnas padora Ne 4 o Temam
«PaboTa 1 MOIIIHOCTH IEKTPHUECKOTO

bubmuorexa [JOK

50
TOKa», «3akoH [[xoynsa-Jlenmay, https://m.edsoo.ru/ff0aaf8a
«Konnencatop».
bub6nmoreka [IOK
51 I1 .
OCTOAMHDIC MATHHTE! https://m.edsoo.ru/ff0ab124
MaruauTHoe noJsie. MarHuTHoO€ 1noJie
52 MPSIMOTO TOKA U TTOCTOSIHHBIX bubmmorexa LIOK
P https://m.edsoo.ru/ff0ab3e0
MarHuToB. MarHUTHbBIE TUHUH.
MarauTtHoe noJje KaTyIIKu ¢ TOKOM. bubnmoreka [JOK
53
DNEKTPOMAarHuThl U UX MPUMEHEHUE. https://m.edsoo.ru/ff0ab660
JlelicTBME MarHUTHOTO MOJISI HA
o4 MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHI bubmmorexa [JOK
POBOA ' P https://m.edsoo.ru/ff0abd2c
JIBUTATEIb.
bubnnorexa [JOK
95 M 3 .
ATHITTHOC TOTE SEMIH https://m.edsoo.ru/ff0abea8
56 KonTpomabnas padorta Ne 5 o reme bu6muoreka [IOK
«INEKTPOMArHUTHBIC SIBJICHUSY. https://m.edsoo.ru/ff0abea8
57 Hcrounuku ceera. Pacipoctpanenue bu6muoreka [IOK
CBETa. https://m.edsoo.ru/ff0ac3d0
58 OTtpaxxeHue cBeTa. 3aKOH OTPaKEHUs bubmuorexa [JOK
CBeTa. https://m.edsoo.ru/ff0acOba
bu6nuorexa [IOK
IT .
59 HOCKOe sepraio https://m.edsoo.ru/ff0ac1d2
60 [Ipenomnenne cBeta. 3akoH bubmuoreka [IOK
[IPEIOMIICHUS CBETA. https://m.edsoo.ru/ff0ac74a
61 JIunzbl. OnTHYeckas cuia JIMH3BL. brbmorexa [JOK

https://m.edsoo.ru/ff0ac86¢c
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bub6nmoreka [IOK

62 N3ob6pakenus, 1aBaeMble JTUH30M. 1 https:/m.edsoo.ru/ff0ac86e
Jlaboparopuas pabora Ne 10
63 «M3ydenue xapakrepa n300paKeHHs B 1 1 bubnuoreka [IOK
cobuparomeii muH3e. M3mepenue https://m.edsoo.ru/ff0ac86¢c
ONTUYECKOI CUJIBI TUH3BD».
Pemenue 3amau. [loctpoenue
64 U300paKeHMA, TTOTYYEHHBIX C 1 BH6J_IHOTeKa Lok
HOMOILBIO JHHS, https://m.edsoo.ru/ff0acb14
bubnmnoreka [JOK
65 I'nas  sperne. . https://m.edsogru/fanch
66 Kontponbnas padota Ne 6 mo Teme 1 bubmmoreka [JOK
«CBETOBBIE SIBJICHUS. https://m.edsoo.ru/ff0acc5e
bubnmnoreka [JOK
67 Hosropenme. . https://m.edsogru/fanchG
68 HToroBast KOHTpoJIbHAs paboTa. 1
OBIIEE KOJIMYECTBO YACOB I1O 68 10

I[TPOTPAMME



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoasusie | IIpakruueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

1 MarepuanbHas Touka. Cucrema 1 bubnmoreka [JOK

oTcyera. https://m.edsoo.ru/ff0ad474
bubmnoreka [IOK
. 1

2 Hepemenenie https://m.edsoo.ru/ff0ad474

3 Onpenenenre KOOpAUHATHI 1 bubnuoreka LIOK
JBUKYILETOCS Tea. https://m.edsoo.ru/ff0ad19a

4 CKopoCTh NPSIMOJIUHEHHOTO 1 bubnuoreka [JOK
PABHOMEPHOTO JIBHKCHUS. https://m.edsoo.ru/ff0ad19a
I'paduku 3aBUCHMOCTH

5 KMHEMATUYECKUX BEJTMYUH OT BPEMEHH 1 bubnmnoreka [JOK
IIPY IPSIMOJIMHEWHOM PaBHOMEPHOM https://m.edsoo.ru/ff0ad8d4
JIBUKCHHH.

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBIDKEHUE. Y CKOPEHHUE. https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSIMOJIMHEUHOTO

7 aBIfO CKO I;HHoro BIDKEHUS 1 Bubnmorexa LTOK
P YEROp g ' https://m.edsoo.ru/ff0adb18
I'padux ckopocTH.

[Iepemenienue Tena npu
8 1} ;II)MonElHeI?IHOM aBIfO CKOPEHHOM 1 bubmmorexa LHOK
P P YEROP https://m.edsoo.ru/ff0adb18
JIBUKCHHH.
9 [lepemenienue tena npu 1 bubnuorexa [IOK

HpHMOHHHCﬁHOM PaBHOYCKOPCHHOM

https://m.edsoo.ru/ff0ael76
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JBHXXCHHUU 0e3 HayaJbHOMU CKOpPOCTH.

JlaGopaTtopHas padota Ne 1

10 «HMccaenoBanne paBHOYCKOPEHHOTO bubmorexa HOK
a P y ~ p https://m.edsoo.ru/ff0ae612
JBIDKEHUS 0€3 HaYaIbHOU CKOPOCTH.
I'paduku 3aBuCHMOCTH
11 KMHEMATUYECKUX BEJIMYMH OT BPEMEHU bubnuoreka [IOK
MpHY NPAMOJIUHEHTHOM https://m.edsoo.ru/ff0ae612
PaBHOYCKOPEHHOM JIBU>KEHUH.
Pemrenue rpadpmuecknx 3agad Ha
12 i} HMOHHHeI)ﬁI?OC aBHO crilo €HHOE bubmaorexa [IOK
P P YCRop https://m.edsoo.ru/ff0ae72a
JBUKEHHUE.
KonTponbnas padota Ne 1 o teme
13 «[IpsiMoTMHENHOE PAaBHOYCKOPEHHOE bubnnorexa [IOK
p p yerop https://m.edsoo.ru/ff0ae982
IBIDKEHHUEY.
14 OTHOCHUTENBEHOCTD IBHKEHHUS bubmnorexa [IOK
8 ’ https://m.edsoo.ru/ff0aeb6c
NuepuuanbHble CUCTEMBI OTCYETA. bu6mmoreka [IOK
15 N
IIepBe1it 3ak0H HproTOHA. https://m.edsoo.ru/ff0aeca2
. bubmuoreka [JOK
16 Bropoit saxon Hetorona. https://m.edsoo.ru/ff0aeca2
. bubnuorexa [JOK
17 T H .
PETHH 3AKOH HBIoTOHA https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Crobonwoe nazenme Tex. https://m.edsoo.ru/ff0af738
19 JIBrokeHue Tena, OpOoIeHHOTO bu6mmoteka [IOK
BEpTUKAJIBHO BBEpX. HeBecoMOCTb. https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota Ne 2 bubnmnoreka [JOK

«/3MepeHne yCKOpeHHUs CBOOOIHOTO

https://m.edsoo.ru/ff0af8be
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maacHus».

21 3aKOH BCEMUPHOTO TATOTEHUS. bubamorexa HOK
https://m.edsoo.ru/ffO0afb8e
29 Yckopenue cBOOOAHOTO NMaJCHUs Ha bubnmoreka [JOK
3emJie U ApYrux HeOECHBIX TeJax. https://m.edsoo.ru/ff0af044
Cuna octu. JlaboparopHas
23 paGOTZHJ\If)Qy; «Onpe/:[eﬂgﬂnep bubmmorexa LIOK
https://m.edsoo.ru/ff0af044
KECTKOCTH TIPY>KUHB.
bub6mnoreka [IOK
24 Cua TpeHis. https://m.edsoo.ru/ff0af5f8
[IpsimosiHENHOE ¥ KPUBOJMHEITHOE
o5 JIBUKeHUE. [[BrkeHue Tena 1mo bubmnoreka [IOK
OKPY’KHOCTH C IIOCTOSIHHOM 110 https://m.edsoo.ru/ff0af33c
MOJIYJIIO CKOPOCTBIO.
bubmuoreka [JOK
26 HckyccTBEHHBIE CIIyTHUKH 3€MIIN. https://m.edsoo.ru/ff0afe36
Pemenwue 3a1a4 mo kuHEMaTUKe Ha
97 PaBHOMEPHOE JIBUYKEHUE TOUKHU 110 bubnuoreka LIOK
OKPY>KHOCTH € TTIOCTOSIHHOU O https://m.edsoo.ru/ff0afe36
MOJTYJIFO CKOPOCTBIO.
KonTpomnpHas padorta Ne 2 o remam:
08 «3akonbl HetoToHaY, «3aKoH bubnuorexa [JOK
BCEMUPHOTIO TATOTEHUA», «/BUXKEHNE https://m.edsoo.ru/ff0b02b4
TeJa 0 OKPYKHOCTH.
29 Nmnynbe Tena. 3akoH cOXpaHeHus bubnuorexa [IOK
HMMITYyJIbCa. https://m.edsoo0.ru/ff0b0408
30 PeakTuBHOE nBMXEHNE. PakeTsl. bubmorexa HOK

https://m.edsoo.ru/ffOb06ec
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bu6mmoreka [IOK

1 P .
3 abora cutel https://m.edsoo.ru/ffOb07fa
32 IToTeHuuanbHast 1 KUHETUYECKAs bubmuorexa [JOK
SHEprus. https://m.edsoo.ru/ff0b096¢c
33 3aKOH COXpPaHEHUsI MEXAaHUYECKOU bubnmoreka [JOK
JHEPTHUH. https://m.edsoo.ru/ff0b096¢c
Pemenue 3anau Ha 3aKOHBI
34 COXpaHEHHUS UMITYJIbCa U bubmoreia HOK
P . g https://m.edsoo.ru/ffOb0Oa84
MEXaHHYECKOH dSHEPTUH.
35 Kontponsnas padora Ne 3 o Teme bubnuoreka LIOK
«3aKOHBI COXPAHEHHUS B MEXAHUKE. https://m.edsoo.ru/ff0b0db8
bub6mnoreka [IOK
K .
36 OnebaTEIIbHOE ARITKCHE hitps://m.eds00.ru/ff0b0db8
37 CBobOoHBIC KOJIEOAHUS. bubnuoreka [JOK
KonebatenbHbie cucTeMbl. MasTHHK. https://m.edsoo.ru/ff0b0c32
38 Benuunnebl, XapakTepusyronme bubnuoreka LIOK
Ko0J1e0aTeIbHOE IBMKEHHE. https://m.edsoo.ru/ff0b0c32
bu6mmoreka [JOK
39 r .
APMOHHICCKHE KOTICOANI1A https://m.edsoo.ru/ffOb12fe
JlaGopaTopnas pabora Ne 4
«MccneqoBanne 3aBUCUMOCTH
40 MepUOo/ia ¥ YaCTOThI CBOOOIHBIX bubmorexa OK
proA N 8 https://m.edsoo.ru/ffOb12fe
KoJIeO0aHU HUTSHOTO MasiTHUKA OT €Tr0
JUTHHBD.
41 3aryxaromue KoneOaHusl. bubnmoreka [JOK
BoinyxaeHHble KoJeOaHus. https://m.edsoo.ru/ff0b1858
42 PesOHANC. bubmuoreka [JOK

https://m.edsoo.ru/ff0b20f0
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43 Pacnpoctpanenue konebaHuii B cpene. bub6nuorexa LIOK
Bonnsl. https://m.edsoo.ru/ff0b197a

44 JlnuHa BosiHbI. CKOPOCTH bubnmoreka [JOK
pacrpocTpaHEeHUs BOJIH. https://m.edsoo.ru/ff0b197a

45 Hcrounuku 3ByKa. 3ByKOBbIE bub6nuorexa LIOK
KoJe0aHusl. https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK

46 B 0 .

PICOTA, TEMOP 1 TPOMKOCTE SBYyKa https://m.edsoo.ru/ffOblaec

47 Pacnipoctpanenue 3Byka. 3ByKOBbIE bubnuoreka LIOK
BOJIHBI. https://m.edsoo.ru/ff0b197a

48 Otpaxenue 3Byka. 3ByKOBOI bubnnorexa HOK
pEe30HaHC. https://m.edsoo.ru/ff0b21fe

49 Pemenue 3ana4y Ha MeXaHUYECKHE bu6mmorexa [{OK
KOJIeOaHUs U BOJIHBI. https://m.edsoo.ru/ffOb21fe
KonTponbnas padorta Ne 4 o teme

50 «MexaHnuyeckue KojieOaHus U BOJHBI bubmorexa OK

' https://m.edsoo.ru/ff0b23ca
3BYK».
MarnuTHoOe 10J1€ U ero rpadguueckoe
51 n3oopaxkenue. OHOPOIHOE U bubmorexa [OK
p ’ P https://m.edsoo.ru/ffOb21fe
HEOJIHOPOJAHOE MarHUTHBIE TOJIS.

59 Hanpasnenue Toka 1 HanpaBiieHUE bubnuoreka LIOK
JIMHUW €r0 MarHUTHOTO MOJIS. https://m.edsoo.ru/ff0b23ca
OO6HapykeHrne MarHUTHOTO TIOJIS TIO

53 €ro JICUCTBUIO Ha AJIEKTPUUECKUN TOK bubmoreia HOK

8 . P ' https://m.edsoo.ru/ff0b23ca
[TpaBuio neBo pyku.
54 Un WSl MATHUTHOTO TTOJIS bubmmorexa [JOK
AV ' https://m.eds00.ru/ffOb25f0
55 MarsuTHbII IOTOK. bu6nmorexa [JOK
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https://m.edsoo.ru/ff0b23ca

SIBrieHME NEKTPOMArHUTHOU

bu6nmmoreka [IOK

>0 UHIYKLHH. https://m.edsoo.ru/ff0b2abe
o H1j116opaTopHa${ pabora Ne 5 BuGmorexa LIOK
«isyHenue }IBHGHEM https://m.edsoo.ru/ffOb2abe
AJIEKTPOMArHUTHON MHYKIIUI.
58 Hamnpasinenue MHAYKIIMOHHOIO TOKA. bub6nuorexa LIOK
[IpaBuio Jlenua. https://m.edsoo.ru/ff0b2fe6
bub6mnoreka [IOK
59 SIBneHME CAMOWHTYKITHH. https://m.edsoo.ru/ffOb2c6c
I1
o OJIy4EeHHE U Tiepeiada MepeMeHHOTro BuGmiorexa LIOK
SNCKTPHACCOTO TOKA. https://m.edsoo.ru/ff0b2c6c
Tpauchopmarop.
61 5 bub6mnoreka [IOK
HICKTPOMATHITHO® Tode. hitps://m.eds00.ru/ff0b31d0
62 C) arHUTHBIEC BOJIHBI Bubmmorexa LIOK
HERIPOM © BOHEL hitps://m.eds00.ru/ff0b3658
63 Konebarenbuslit koHTYp. [lonyueHue bubnuoreka LIOK
3JIEKTPOMArHUTHBIX KOJICOAHUH. https://m.edsoo.ru/ff0b38c4
64 [TpuHIMIIBI pagUOCBS3U U bubnuoreka LIOK
TEJICBUICHUS. https://m.edsoo.ru/ffOb3aea
bu6mmoreka [IOK
65 Murepdepertuns 1 Anpariuns ceeta. https://m.edsoo.ru/ffOb3c5c
66 5 HbOIA CBETA bu6mmoteka [IOK
JICKTPOMATHITHAA NPHPOAa CBETA. https://m.edsoo.ru/ff0b3c5c
[Ipenomiienue cBeta. Puznueckuit bubnuorexa [IOK
67
CMBICJI IIOKa3aTelIs IPEJIOMIICHHUS. https://m.edsoo.ru/ffOb3f2c
68 Hucniepcus ceta. [[Bera Teir. bubnmoreka [JOK
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https://m.edsoo.ru/ff0b3f2c

Bbu6mmorexa [JOK

T .

69 VL OUITHACCKHX CHEKTPOB https://m.edsoo.ru/ffob44da
JlabopaTopuas padora Ne 6

70 «Ha6§10 SHHe SHJIOH.IHOI‘O u bubmmorexa [JOK

oA https://m.eds00.ru/ff0b4206
JIUHEHYATBIX CIIEKTPOB HCITYCKAHUS.

71 Pewrenne 3amau Ha 3J1€KTpOMarHuTHbIE bubnmoreka [JOK
KOJICOAHMS U BOJIHEL. https://m.edsoo.ru/ffOcOa7e

79 Kontponsnas padora Ne 5 o Teme bubnuoreka [IOK
«INEKTPOMArHUTHOE TIOJIEY. https://m.edsoo.ru/ff0b4684

bubmuoreka [JOK

73 P .M .

AUHOAKTHBHOCTE. VIONCII ATOMOB https://m.edsoo.ru/ff0b4684
[Tornomenue u UCIycKaHue CBETa
74 aroMaMu. [IpoucxoxxaeHue bubmorexa LIOK
o p a https://m.edsoo.ru/ff0c0f4c
JUHEHYATHIX CIICKTPOB.
PannoakTHBHEIE IPEBPAILIEHUS
75 aTOHMHBIX s1e 3a§OHp B bubmorexa HOK
AP https://m.edsoo.ru/ffO0c0e2a
PaZMOaKTUBHOTO pacmaja.

76 DKCNepUMEHTATBHBIE METO/IbI bubnmnoreka [JOK
HUCCIICIOBAHMS YaCTHII. https://m.edsoo.ru/ffOc0e2a
JlaboparopHuas pabora Ne 7

77 <<H3MI:3 eHFI)/Ie GCI"I)“GCTBGHHOFO bubmorera I[IOK

P https://m.edsoo.ru/ff0c12a8
paaranroHHOro (GoHa JO3UMETPOM.

78 OTKpBITHE IPOTOHA U HEUTPOHA bubmorexa HOK

P P poHa. https://m.edsoo.ru/ff0c12a8

79 CocrtaB aToMHOTO siapa. SnepHbie bubmmorexa [JOK
CHUIEI. https://m.edsoo.ru/ffOc144c

80 DHeprus cBs3u. JleQeKT Macchl. bubnmoreka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

https://m.edsoo.ru/ff0c1550

81 Pemenue 3amau Ha gedekT Macchl U bubnuoreka [IOK
SHEPTHIO CBA3U aTOMHBIX SIIEP. https://m.edso0.ru/ff0c1672
Henenue suep ypana. Llennas bubnmoreka [JOK
82
peakuus. https://m.edsoo.ru/ff0c18ac
Jlaboparopnast pabora Ne 8
83 «M3 peHI/II(; enI;Hm s/Ipa aToMa bubmoreia HOK
ye A AP https://m.edsoo.ru/ff0clal4
ypana 1o ¢potorpaduu TPEKOBY.
Snepnsrit peaktop. IIpeodbpazoBanne
84 BI-? : eHHel:)ﬁ JHE Il)“I/II/II:;.TOI\fHBIX siaep B bubmorexa HOK
yIp P AP https://m.edsoo.ru/ff0clbda
ANEKTPUUYECKYIO SHEPTHUIO.
bub6mnoreka [IOK
A .
85 TOMHas JrepreTuia https://m.edsoo.ru/ff0clbda
86 Bbuonornueckoe nelcTBrE paguau bubmoreia HOK
A PAAHALIH. https://m.edsoo.ru/ff0c2126
87 TepmosiiepHas peakiust bubmorexa HOK
PMOSACpHA Peartii. https://m.edsoo.ru/ff0c1c58
88 DneMeHTapHbIE YaCTULIBI. bubnuoreka [JOK
AHTHYACTHUIIBI. https://m.edsoo.ru/ff0cld7a
JlaboparopHas pabora Ne 9
89 «M3ydeHne TPEKOB 3apsiHKCHHBIX bubmorexa I[IOK
ye P P https://m.edsoo.ru/ff0cld7a
YaCTHI] IO TOTOBBIM (oTorpadusim».
Pemenue 3agau Ha nqeekT Maccel U
90 SHEPTHIO CB§3H aTOf/IHqI))IX s7Iep, Ha bubmorexa [JOK
p Aep, https://m.edsoo.ru/ffOc1e88
3aKOH PaIMOaKTUBHOTO pacmaja.
KonTtponsHast pabora Ne 6 o Teme
bu6mmoreka [IOK
91 «CTpoeHne aToMa ¥ aTOMHOTO SI7Ipa.

Hcnons30BaHNe SJHEPTUHM AaTOMHBIX

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

sIep».

92 CocraB, CTpoeHHE U POUCXOKICHUE 1 bubnmoreka [JOK
ConHe4YHOM CUCTEMBI. https://m.edsoo.ru/ff0c223e
93 bonpmme nnanets ComHeynomn 1 bubmuorexa [JOK
CHUCTEMBI. https://m.edsoo.ru/ff0c223e
. bu6mmoreka [IOK
94 Maisie Tena COJTHEUHON CUCTEMBI. 1 https://m.edsoo.ru/ff0c245a
95 CrtpoeHue, U3JIydeHUs U dBOJIIOLUS 1 bubnnorexa HOK
Comnniia 1 3B€31. https://m.edsoo.ru/ff0c2572
. bubmuoreka [[OK
96 Crpoenue u 3Botouus BeeneHHo. 1 https://m.edsoo.ru/ff0c2a22
97 3aKOHBI B3aMMOJICCTBHS U ABIKCHUS 1 bubmuoreka [JOK
TeJl. https://m.edsoo.ru/ff0c2b30
bubmuoreka [JOK
98 MexaHn4yeckue KojeOaHusl U BOJIHBI. 1 https://m.edsoo.ru/ff0c2c52
bu6mmoreka [IOK
. 1
99 DTIEKTPOMATHHTHOE 11oe https://m.edsoo.ru/ff0c2d6a
bu6mmoreka [IOK
1 )4 . 1
00 TOTOBAA KOHTPOILHAA padoTa https://m.edsoo.ru/ff0c2e82
101 AHaM3 UTOTOBOM KOHTPOJIHHOM 1 bubnmnoreka [JOK
paloThI. https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue u 00oOIIEHHE. 1
OBLIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

» dusuka, 7 kacc/ [lepermkun .M., UBanos A.U., AkiimoHepHOE 00IIIECTBO
«3narensctBo «IIpocBemenue»

» dmsuka, 8 knacc/ [lepermkun .M., UBanoB A.., AknronepHOE 00IIECTBO
«3naTenbeTBO «lIpocBenieHre»

» ®usnka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., UBanoB A.I., [letpoBa

M.A., Akiiuonepnoe obmectBo «M3aarensctBo «lIpocsenienrer»

METOAUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



