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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXEHHM M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeit TporpaMMbl BOCIIUTAHUS U
Konnenmnuu npenogaBanus yaueOHoro npeamera «dusmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HAOpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3alvi0 H3y4eHUs
bu3MKM Ha AESATENIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe y4UTHIBAIOTCA
BO3MOXKHOCTH ydeOHOro mpeamera B peanusauuu tpeboBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM OOy4eHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma 1o gu3Mke ycTaHABIUBAET paclpeesieHne yueOHOro Marepuana
1o rojiaMm oOydeHus (1o Kjaccam), mpejaracT IpuMEpHYIO MOCIeI0BaTeIbHOCTh
W3YYEHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACP)KaHUS H
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00y4arommxcsl.

[Iporpamma mo @usuke pa3paboTaHa C I1EIbI0 OKa3aHUS METOAMYECKOU
MIOMOIIIM YYUTEINIO B CO3JaHUH pabodell mporpaMMbl IO y4eOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMINM JIJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
IPEIMETOB, TOCKOJIbKY (DU3MYECKHME 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB H
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosoruen, acTpoHoMuerd u Qu3nYECcCKoi
reorpadueid, BHOCHUT BKJAJ B €CTCCTBEHHOHAYYHYI) KapTHHY  MUDa,
MpeaoCTaBisieT Haubonee sICHbIE O00pa3lbl NPUMEHEHUS HAyYHOrO METofAa
MO3HAHUs, TO €CTh CIIOCO0a MOMY4EHHS JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOU TPaMOTHOCTH H
MHTEpeca K HayKe Y 00 ydaroImmnXcs.

W3yuenne ¢Qusukn Ha 0a30BOM ypOBHE MpEAIOiaraeT OBJaJICHUE
CIIEAYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIICI0OBAHUS;

e UHTEPIPETUPOBATH  JaHHbIE H  HCIOJNb30BaTh  HAay4dHBIC
JI0Ka3aTesIbCTBA JJIsl TIOJyYEHUS BBIBOJOB.

enu wusydyeHus QPuU3UKK Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
ompeneieHsl B KoHuenmuu mpenogaBaHus ydeOHOro mnpenmera «Dusmka» B
oOpa3oBaTelbHBIX opranuzanusx Poccuiickoit deneparuu, peamu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPXKAEHHONW  peEIICHUEM

Komnerun Munucrepcrsa npocsenienus Poccuiickoit @eneparuu (mpoTokon ot 3
nekadbps 2019 r. Ne I1K4BH).
Henu uzyyenust GusuKu:

NpUOOpPETeHHE WHTEpeca U CTPEMJICHHS OOyJaroluxcs K HaydHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
HCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;
dbopMHUpOBaHHWE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yjabTaTa HW3y4YCHUS
OCHOB CTPOEHHUS MaTepuu U (QyHAaMEHTAIbHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUNA O POAM (U3MKU IJIST PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynymiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBA3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOydeHHIO B ’TOM HalpaBJICHUU.

JocTikeHne >TUX Ielied mporpaMMbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIICYUBACTCS PEIICHUEM CISAYIONINX 3a1a4:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTEeHNEe YMEHMI OINMUCHIBATH U OOBSCHATH (DU3NUYECKUE SIBJICHUS C
WCII0JIh30BaHUEM TMOJTYyYEHHBIX 3HAHUM;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
MCIIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHble padOTbl W AKCHEPUMEHTAIBHBIE HMCCJEIOBAHUS C
WCIOJIb30BAaHNUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOTHl ¢ MH(MOPMaLHEH (PU3NUECKOTO COACpNKAHUS,
BKJIFOYAsi HTHPOPMAITUIO O COBPEMEHHBIX JTOCTIDKCHUSIX (DH3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HaKOMCTBO €O chepamu npodeccuoHaIbHOM ACSTEIbHOCTH, CBA3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JTOCTHXKEHUAX (U3HUECKON HAYKHU.

Ha wusyuyenue ¢usuku (0a30BbIil ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETrO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 "yacoB (2 yaca B HeneN0), B 8

KkJjlacce — 68 vacoB (2 yaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B HEZEIIO).



[Ipenmnaraemsiii B mporpamme mo ¢u3Mke MepedeHb Ja00paTOPHBIX padoT H
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YYUTEIb JI€JIaeT BbIOOP MPOBEACHUS
1a00paTOpPHBIX PpabOT M OMNBITOB C YYETOM HWHIUBUAYAIbHBIX OCOOEHHOCTEH
0o0y4Jaromuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMbIX B paMKax
OCHOBHOTO rOCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJjib B IO3HAHNH OKPY:KAKOIIEr0 MUpPA.

®u3nka — Hayka o mpupone. SBneHus npuponsl. PU3HYECKHUE SBICHUS:
MEXaHNYECKUE, TEIJIOBbIC, IJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckne BennuuHbl. M3mepenue Qusnyeckux BenudyuH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepenuit. MexayHapoaHas cuctremMa eIMHHII.

Kak ¢usuka wu gApyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TMPUPOIY.
EcrecTBeHHOHAY4YHBIM METOJ] TMO3HAHUSA: HAOIIOJEHUE, MOCTAHOBKA HAY4YHOI'O
BOIIPOCA, BBIABMKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE
HabOmonaeMoro siBiieHus. Onucanue GU3NYEeCKUX SIBJICHUM C MOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. @uznueckue TpubOOPHI U MPONEAypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuuvie pabomul u onvimol.
1. OmnpeneneHue LEHBI JEICHUS MIKAIbl U3BMEPUTEIBLHOr0 Ipudopa.
2. M3mepeHune pacCTOSHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPAOTO Tea.
4. OmnpeneneHue pa3MepoB MaJIbIX TEL.
5. M3mepeHne temnepaTypbl HOPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHUs IO MPOBEPKE TMIIOTE3bI: JAJBHOCTH IOJIETA
niapvka, MylmeHHOro FOpU30HTAIILHO, TeM OoJibllle, YeM OOoJbllle BhICOTA
ITyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEACHHS O CTPOCHHHU BellecTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxkeHne dyacTul BemecTtBa. CBf3b CKOPOCTH JIBM)KCHMS YAaCTHIl C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelicTBue 4acTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, JKUJIKOCTEH M TBEPABIX
(KpUCTAJUIMUECKUX) Tell. B3auMOCBs3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJIEKYISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmrogenune 6poyHOBCKOIO ABHKEHUS.



2. Habmonenue nuddysun.
3. HaOmronenue SIBIICHUH, O0O0BSACHSIOIINXCS NPUTSIKEHUEM WA
OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAI0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI MO HAOIIOICHUIO TETIJIOBOTO PACIIMPEHUS Fa30B.
3. OmnbITH MO OOHAPYKEHUIO NEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:KeHHe U B3aUMOoelicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JBHXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUA.
SBneHue uHEpUMU. 3aKOH HMHEpUMHU. B3anMoneicTBUME Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBIKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[TnotHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BelecTna.
Cuila Kak XapakTepUCTUKa B3auMoJercTBUsA Tel. Cuila ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBJIeHUE TATOTEHUS U CUJia
TsokecTH. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CHWJI, HalpPaBJICHHBIX MO OAHOM MpsAMoil. PaBHoaelcTByromas cui. Cuiia TpeHHUs.
TpeHue CKOIbXKEHUS U TPEHUE MOKOsS. TpeHne B IPUPOIE U TEXHUKE.
Hemoncmpauyuu.
1. HaGmronenune MmexaHW4YeCKOro IBUKEHUS Tela.
2. M3MepeHne cKOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmronenue siBiIeHUS MHEPIIUH.
4. HabGmronenue n3MeHeHUs! CKOPOCTU MIPU B3aUMOICHCTBUH TEJI.
5. CpaBHEHHE MacC IO B3aUMOJAECHCTBUIO TEII.
6. CnoyxeHue Cul, HapaBJICHHBIX 10 OJHOW MPSIMOM.
Jlabopamopmuusie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABUKEHUS (IIapuKa B KUJIKOCTH,
MOJIEJIH JIEKTPUUYECKOTO aBTOMOOUJISI U TaK Jajiee).

2. OmpepeneHue CpelHEW CKOPOCTH CKOJIBKEHHsS Opycka WM HIapuKa I10
HAKJIOHHOM THIOCKOCTH.
Ornpezenenue IIOTHOCTUA TBEPAOTO TeEIa.
OneITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIb)KEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOLIUXCA TOBEPXHOCTEM.

Paznen 4. /laBJjieHre TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



JaBnenune. CriocoObl yMEHBIIEHHS W YBEIUYEHU JaBieHUs. J(aBieHue rasa.
3aBUCUMOCTh JaBJieHUsI Traza oT oO0bEéma, Temmeparyphl. llepegaua naBineHHs
TBEPABIMU TEJAMH, XKUAKOCTAMM M razamu. 3akoH llackang. [lneBmaTuueckue
MaIllMHbL. 3aBUCUMOCTh JABJICHUSI XKUJKOCTH OT IyOuHBIL. ['mapocTaTuyeckuit
napajiokc. CooOraroiuecs cocybl. [ uapaBinueckiue MEXaHU3MbI.

Atmocdepa 3emin u atmocdepHoe AaBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AYIIHON 00o0souku 3emiu. OnbiT Toppuuernnu. M3mepenue armocdepHOro
JaBJeHHs. 3aBUCUMOCTh aTMOC()EPHOTO JTaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOTo JaBICHUS.

JlelicTBHE KUIKOCTH U ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

JHemoncmpayuu.
3aBUCUMOCTb JAaBJICHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01maroniuecs cocybl.

['mppaBauyueckui nmpecc.

[IposiBienue nercTBrs aTMOC(HEPHOTO JIaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTU

T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BRITECHEHHOM KUIKOCTH.

8. YclOBHE IJIaBaHUS TeEJl: TJIaBaHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOIIIEHUS MJIOTHOCTEMN TeJIa U )KUIKOCTH.

Jlabopamopmuosie pabomel u onvimel.

1. HccnemoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B
KHUJKOCTh YaCcTH TeJa.

2. OnpeneneHue  BBITAIKUBAIOIIEH  CUJIBI, JCHCTBYIOIIEWM Ha  TeNo,
MOTPYKEHHOE B AKUJKOCTbD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOUICH CUJIbL, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MaccChl Tea.

4. OmpITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAKOLIECH  CHJIBI,
JCHCTBYIONIEH HAa TENO B JKUAKOCTH, OT 00bEMa NOrpYXKEHHOH B
KUJKOCTh YAaCTH TeJIa U OT IJIOTHOCTHU XKUJKOCTH.

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKUA H
OmnpeaeIeHue €€ rpy30I0AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanunudeckas padbota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
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paBHOBecusi pbiuara. [IpumeHeHMe TpaBWIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. Ilpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass »Heprus. KuHernueckas M INOTCHIMAIbHAS SHEPIUS.
[IpeBpamieHne 0JTHOrO BHU1a MEXAHUYECKOM SHEPTUU B IPYroi. 3aKOH COXPAHEHUS
JHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JABUKEHUU Tela

10 TOPU30HTAIILHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUil paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3ydeHune 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIUH.
8 KUIIACC

Pa3nea 6. TenjioBbie ABJICHHUA.

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellleCTBA. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPXKAAOIINE
OCHOBHBIE TI0JIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mogenu TBEPAOro, KUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucranmmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJIOKEHUM MOJIEKYJISPHO-KUHETUYECKOM TEOpPHH.
CmauuBaHK€e U KaNWJUISIPHBIE ABJICHUA. TemIoBOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBHXKEHUS
yacTull. BuyTpeHHsisi sHeprusa. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEpruu:
TeIuIonepeaada u COBEPILICHUE paboTHI. Bubr TEIUIONEPEIAYH:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3Iy4CHHE.

KonumaectBo TemnoTel. YenpHas TEMIOEMKOCTH BEIIECTBA. 1eMIo00MeH U
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamnanca. [lmaBnenue wu
OTBEPJICBAHNWE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIJIOTAa IIJIABJICHHUS.
[TapooOpaszoBanue u konaeHcanus. Mcnapenue. Kunenue. YjaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYphl KHUIIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEMIOTa CrOPaHHSL.

[Tpuniuner padotel TernoBbix nBurateneil KIIJ rtemmoBoro nBuratens.
TernoBble IBUTATEIN U 3aLATA OKPYXKAIOLIEH CPEBI.

3aKOH COXpPaHEHUS U MPEBPAILICHUSI SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmogenune 6poyHOBCKOIO ABHKEHUS.
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10.
11.
12.
13.

Habmonenne nuddys3un.

Hab6mtonienue siBeHUM cMaurBaHUs M KaWJUISIPHBIX SBICHUMH.
HabroieHre TermioBoro paciupeHust Tell.

N3MmeHenre naBieHUsl ra3a Npu U3MEHEHUH 00bEMa M HarpeBaHUU WJIU
OXJIAXKICHHU.

[IpaBuna usmepeHus TemnepaTypsl.

Bunae! Termonepegaymu.

OxJtaXkieHue Mpy COBEPIISHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHME TEIIIOEMKOCTEH pa3IuyHbIX BEIIECTB.
HaOmronenue kuneuus.

HabtoieHre nocTossHCTBA TeMIIEPaTyPhl MPU TJIABJICHHUH.
Mopaenn TEIJIOBBIX ABUTAaTEIIEH.

Jlabopamopusie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYIISIPHOTO TIPUTSIKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WM caxapa.
OnpITel MO HAOJIOJIEHUIO TEIJIOBOIO PACIIUPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEJL

OmnpeneneHue naBJieHUs BO3AyXa B OAJIJIOHE MITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH AABIICHUS BO3AyXa OT €ro
00BbEMa U HArpeBaHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3bl TUHEUHONW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MEHEHHS BHYTPEHHEW OJHEPruu Tela B pe3yibTaTe
TerIonepeaauu U padboThl BHEITHUX CHIL.

HccnenoBanue sBIICHUS TEIMJIOOOMEHA MPU CMENIMBAHUM XOJOTHOW U
ropsityeu BOJBbI.

OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  IIpH
TEIJIO0O0OMEHE C HArpEThIM METATUYECKUM LIUJIMH]IPOM.

Ornpenenenne yaelIbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanne nponecca HenapeHusl.

Ornpenenenre OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

Ornpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbJA.

Pazgea 7. diekrpudeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauus Tena. [[Ba pona 3neKTpuyecKux 3apsnoB. B3aumonenicTBue
3apsoKeHHBIX  Tell.  3akoH Kymona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3apSI0B U PACCTOSIHUS MEXKAY TEIIAMH).

Onextpuueckoe mnoJie. Hampsoxk€HHOCTh 3yiekTprueckoro nosis. [lpuHumn
CYNEepHO3ULIUN FTEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOUDPNEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcToyHrKN TMOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO TOoKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJKOCTSIX U raszax.

Onektpuueckass 1Henb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPSKEHUE.
ConpoTuBjeHHEe MPOBOAHUKA. Y ACIbHOE CONMPOTHUBIICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBarenbHOE W MAapaJUIeIbHOE  COCIUHEHUE
MIPOBOTHUKOB.

PaGora u MOITHOCTH dJEKTpUYECKOro Toka. 3akoH JDxoyna—JIeHia.
DJIEKTPUYECKHE LIETTH U MOTPEOUTENH JISKTPUUECKOM 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

IToctosHHbIE  MarHuThl.  B3auMOJEWCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosne. MaruuTHoe 1nosie 3eMJid U €ro 3Ha4eHUe IJis KU3HU Ha 3eMIie.
OneiT  Opcrena. MarHuTHoe TMOJ€  AJIEKTPUYECKOro Toka. lIpuMeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. JIeliCTBHE MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DJIEKTPOABUTATENL TOCTOSIHHOTO TOKa. VCIONb30BaHUE SJICKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snexkrpomMarauTHON MHAYKuMu. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Crnioco0b1 MOJIYYEHUS AIEKTPUUYECKOMN SHEPIUH.
DJIEKTPOCTAHIIMY Ha BO30OHOBJISIEMbIX HCTOUYHUKAX SHEPTIUU.

Hemoncmpauuu.

DJIeKTpu3aIus Tel.
JIBa posia 3EKTPUYECKUX 3apsiIOB U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpOUCTBO U AEHUCTBHE DJIEKTPOCKOIIA.
DJIEKTPOCTATUUECKAS MHIYKIIUA.
3aKOH COXpaHEHUS AIEKTPUUECKHUX 3aPSAI0B.
[TpoBOAHUKH U AUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JTUHUM AJIEKTPUUECKOTO TOJIS.
HcToYHUKHM TTOCTOSIHHOTO TOKA.
JIerCTBUS 3IEKTPUUYECKOr0 TOKA.
. DIIEKTPUYECKUN TOK B KUIKOCTH.
. 'a30BbIi1 pa3ps.
. I3MepeHue cuibl TOKa aMIepMeTpoM.
. I3MepeHue aIeKTpUYecKoro HapsiKEHUsI BOJIbTMETPOM.
. Peocrar u Mara3uH cOnpOTHUBIICHUM.
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. BzanmonelicTBre NOCTOSITHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3AeIC€HU MOJIFOCOB MarHura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.

OnsIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENb TTOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

OmnbiTel @apages.

3aBUCHMOCTh HAMNPABJICHUS HMHAYKIMOHHOTO TOKAa OT YCIOBUU €ro
BO3HUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.

AN

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOMCHUIO DJICKTPU3AIMU Tel WHAYKIHEH U 1pH
CONPUKOCHOBEHHH.

HccnenoBanue JEUCTBUSI DJICKTPUUECKOIO TIOJsE HAa TPOBOJHUKH U
JIASJICKTPUKHU.

COopka 1 npoBepka padOThI JIEKTPUUECKOM IIEMH MOCTOSHHOTO TOKA.
N3mepenue u peryinmpoBaHUe CUIIbI TOKA.

N3mepenne u peryimpoBaHUe HAIPSIKCHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, MIYLIErO 4Y€pe3 PE3UCTOpP, OT
COMPOTHBIICHUS PE3UCTOPA U HANIPSIKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOMAIA IOINEPEYHOrO
CEUYEHHMS U MaTepuana.

IIpoBepka mpaBuiia CIIOKEHHUS HANPSOKEHUM TPU  TOCIEA0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia sl CWIbl TOKA IPU NAPAJUIETbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenne paboThI JJIEKTPUIECKOTO TOKA, UAYIIET0 Yepe3 pe3nucTop.
OrnpeneneHre MOIIHOCTH  3JIEKTPUUECKOTO TOKA, BBIJACISIEMOM Ha
pe3ucTopeE.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, MIYIIETO YEPE3 JIAMIIOYKY, OT
HANPSKCHUS HA HEW.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJICMCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO MOJSI MOCTOSHHBIX MArHUTOB TMPH  HX
O0BEAMHEHUU U PA3ICICHUU.

HccnenoBanue 1eMCTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUS
KATYIIKA C TOKOM W MarHuTa OT CHJIbI TOKa W HANpaBJI€HUs TOKa B
KaTyIIKe.

18. I3ydyeHue 1eiicTBUsI MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3ydyeHue paboThl 3JEKTPOABUTATENSL.

20. MU3mepenne KIIJI anmekTpoaBurareibHOM yCTaHOBKHU.

21. OnbITEI 1O  MCCIICJOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW HHAYKLIHH:
UCCIIEIOBAaHNE W3MEHEHHWW 3HAYEHUS WM HANpPaBJIECHUS HWHAYKIIHOHHOTO

TOKa.
9 KIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe naBHKeHHe. MartepuanpHas Touyka. (Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO [BWXKEHUA. PaBHOMEpHOE NPSIMOIMHENHOE
nBrxenue. HepaBHoMepHoe npsiMoninHelHoe ABuxkeHue. CpeqHsis 1 MIHOBEHHAS
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyckopeHHOE mpsAMOJMHENHOe ABMxkeHue. (CBoOomHOE
najgeaue. OneITel I anmuies.

PaBHOMepHOE nBHXKeHUE N0 OKpyKHOCTH. Ilepmon m yactora oOpaieHus.
JIuneitHasa u yriaoBasi CKOpOCTU. LIeHTpoCTpeMUTENLHOE YCKOPEHHUE.

Ilepsoiii 3ak0oH HeroTona. Bropoit 3akoH HeroTona. Tperuit 3akoH HeroToHA.
[IpyHIMI CyNIEpIIO3UIIUHN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CUJia TPEHUSI CKOJbXKEHHUS, CHIIa
TPEHUS IOKOs, IPYrue BUAbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nafgeHus. [IBuwxenue maner Bokpyr Connua. IlepBasg xocmMuueckas CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHoBecue MarepuanbHO TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOrO TENA C 3aKPEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LlenTp TsoxecTu.

Nmnynese Tena. M3Menenue ummysnbca. UMynbe cuibl. 3aKOH COXPAaHEHUS
MMITyJIbCa. PEakTHBHOE IBHKEHUE.

Mexannyeckass paboTa M MOIIHOCTb. PaboTa cui TsDKECTH, YHNPYrocTH,
Tpenusi. CBs3b S3HEPruu U padboThl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
ITOBEPXHOCTBIO 3eMin. [loTeHInanpHas sHEprus c:kaTou npykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKON PHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHu.

Jemoncmpayuu.

1. HaOmoneHre MEXaHUYECKOTO JABMXKEHHS Tella OTHOCUTENBHO Pa3HbIX TEJ

OTCU€Ta.
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CpaBHeHUE MyTeld M TPACKTOPUW ABMXKEHHS OAHOTO W TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

M3MmepeHne CKOpOCTH U YCKOPEHUS NPSAMOJIMHENHOT O IBUKECHUS.
HccnenoBanne Npru3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

HaOmronenue nBueHus Tena mo OKPY>KHOCTH.

HaGmronenre MexaHn4ecKHX SIBJICHUM, TPOUCXOAIIUX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM JIBUKEHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS TEJIa OT MAacCChl TEJNA U JAEHUCTBYIOIIEH Ha HEro
CHJIBL.

HaGmronenrie paBeHCTBa CUJl IPU B3aUMOJCHCTBUY TEIL.

N3MmeHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiynpca npyu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHust SHEPTUU NTPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHre UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HaOmonenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHU4YECKOW SHEPIUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPIUHU NPU ABUKEHUU TeEJIA MO 1EMCTBUEM

MIPY’KHAHBI.

Jlabopamopmuuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Ajis pasrOHAa WM JAIBHEMIIETO PABHOMEPHOTO
JIBWDKCHUS IAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBKEHUS OpycKa WM JBM)KCHHS
1IapyKa I10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenre yCKOpeHHUs Tela MPU PABHOYCKOPEHHOM JBMIKEHHM 10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JBU>KCHUU 0€3 HauYalIbHOW CKOPOCTH.

[IpoBepka THIIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JIBHKEHHH 0€3
HayaJbHOM CKOPOCTH IIYTHM OTHOCSITCS Kak psAJl HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnegoBaHne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne KodHPUITMEHTAa TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPH PABHOMEPHOM JIBIIKCHHH Teja
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. Onpenenenue pabOThl  CHWJIBI  YOPYrOCTH MOpHU TOABEME TIpy3a C
MCIIO0JIb30BaHUEM HETOJIBHXKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3yueHue 3aKOHa COXpaHEHUs SHEPTUH.

Pazgen 9. Mexanuveckue Ko1e0aHus U BOJHBI.

KonebarensHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: TIEPHO/I,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U Py KUHHBIA MasTHUKU. [IpeBpaienne
SHEPIruu MpH KojaeOaTeIbHOM JIBUKEHUU.

3aryxatomue — koneOaHusa.  BreiHyxkneHHele — koneOanusa.  Pesonasc.
Mexannueckue BoJIHBL. (CBoiCTBa MeXaHM4eCcKuX BOJH. [IpomonbHble U
MOMNEpeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpPaHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTBh 3Byka U BbicoTa TOHA. OTpakeHue 3ByKa. MHbpa3Byk u
yIIbTPa3BYK.

JHemoncmpayuu.

1. HabGmonenwe koneOaHWid TNl MOJ JEHCTBUEM CHIJIBI TSDKECTH M CHJIBI
YIPYTrOCTH.

HaGmonenne konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroneHrie BIHYXICHHBIX KOJIEOAHUI U PE30HAHCA.
Pacrnipoctpanenue mpo10JibHBIX U TTOMIEPEUHBIX BOJH (Ha MOJIEIH ).
HaGmronenrie 3aBUCMMOCTH BBICOTHI 3ByKa OT 4acTOTHI.
AKYCTUYECKHI1 pe30HAHC.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue dYacTOThl W Iepuoja KojebaHUW MaTeMaTHYeCKOro
MasiITHUKA.

2. OmpezeneHre 4aCTOThl U IEpUOA KOJICOaHUN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIepUoAa KOJIeOaHUHN TOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnepgoBaHue 3aBUCUMOCTH MEPHOJIa KOJICOAHUN MPY>KUHHOT'O MasiTHUKA
OT MAacChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJeOaHUN Tpy3a, MOJBEUICHHOTO K
HUTH, OT MACChI IPy3a.

6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCMMOCTh  Mepuoja  KoseOaHui
MPYKUHHOTO MasgTHUKA OT MACChI IPy3a U )KECTKOCTU MPY>KUHBI.

7. W3MmepeHne yCKOpeHHUsl CBOOOJHOrO MaieHHUs.

Pazgen 10. DaeKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE  MOJIe.  DJEKTPOMAarHuTHele  BOJHbBL.  CBolcTBa
AJEKTpOMarHuTHbIX BOJH. [llkana »ieKTpoMarHUTHBIX BOJH. Mcnonab3oBaHue

o vk wnN

QJICKTPOMAaruuTHBIX BOJIH IOJIA COTOBOM CBSI3U.



DnekTpoMarHuTHas npupojsia cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBOMCTBA IEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomul u onvimel.

1. MByueHune CBOWMCTB 3JIGKTPOMAarHUTHBIX BOJH C MOMOIIbI0 MOOWIIBHOTO

Tenedona.
Pa3znen 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJEJIb CBeTa. HUcrounuku CBeETa. [IpssmonuHerHOE

pacnipoctpanenue cBera. 3atmenust Connua u JIynsl. Otpaxenue cera. [lnockoe
3epKajo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesomiieHUs cBera. llomHoe BHYyTpeHHee
oTpaxxeHHe cBeTa. lcmonb30BaHHWE TMOJHOTO BHYTPEHHETO OTPAaXXEHUS B
ONTHUYECKHUX CBETOBOAAX.

Jlunza. Xonm nydeit B nmH3e. Onruueckas cucrema (Qoroanmnapara,
MHUKpOCKONAa M TeJeckomna. ['71a3 Kak onTuyeckass cucTteMa. biam3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Omnwitel Helotona. Crioxenue
CIIEKTpaJbHBIX LBETOB. /ucnepcus cBera.

Jemoncmpayuu.

[IpsamonurHerHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBera.

[Tomyuenune u300pa>keHUi B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiienue caera.

OnTuyeckuid CBETOBO/I.

Xon nydyei B coOuparolieu JMH3e.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonmydyenne n300paxeHU ¢ MOMOLIBIO JTUH3.

[Tpuniun aeiicTBus oToarmapara, MUKPOCKONA U TEIECKOIIA.

10. Mognensb riasa.

11. Paznoxxenue 0eaoro cBeTa B CIEKTP.

12. [lonydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopmuusie pabomul u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPa)KEHUSI CBETOBOIO Jiyda OT yria
TMaJICHUS.

2. MBydyenue xapakTepuCTUK M300paKeHUs MpeaMeTa B TUIOCKOM 3epKaie.

N L o

3. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH yTIJia IPCJIOMJICHUS CBCTOBOI'O Jiyda OT YIJid
MaaCHWA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. TlomyuyeHue N300paKEHUN C TOMOILBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenue GOKYCHOIO pPacCTOSIHUS U ONTUYECKOW CHIIBI COOMparonieit
JINH3BIL.
OMBITHI O PA3IOKEHUIO OEJIOr0 CBETa B CIIEKTP.
OneITHl MO BOCTPHUSATHIO 1BETa MPEIMETOB MPU UX HAOIIOJECHUU Yepes3
L[BETOBBIE (PUIIBTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Omnwitel Pesepdopna u mnmanerapHas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoMm. KBaHThl. JInHeHyaThie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHHE aTOMHOTO
anpa. HykionHas wMogenb aromHoro szapa. HMzoromsl. PaamoakTrBHBIE
npeBpauieHus. [lepuon nomypacnaga aTOMHBIX SIAED.

Snepubie peakiuu. 3aKOHbI COXpaHEHHUs 3apsiIOBOIO M MAacCOBOTO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuwu cuHTE3a U
nenenus aaep. Ucrounuku saeprun CosHila 1 3BE31.

SAnepHas sHepreTvka. JleWCTBUS paJMOAKTUBHBIX H3JY4YCHH Ha JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIY4EHUS U MOTJIOUIEHUS.

2. CrhexTpsl pa3IMuHbIX Ta30B.

3. CnekTp BomOpoa.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOMIMX U3ITYICHHI.

6. Peructpaiiusi u3nydeHus OpupoAHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuuvie pabomel u onvimel.

1. HaGmroneHne CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpEeKOB: M3MEPEHHE SHEPrUM YaCTULBI 110 TOPMO3HOMY

nytH (o pororpadusim).

3. MBmepenwne paanoakTUBHOTO (OHA.

IToBTOpPUTEILHO-0000IAIO NI MOTYJIb.

[ToBTOpUTEIHHO-0000IIAIONTUH MOAYJIh TIPEIHA3HAYCH JJISi CHCTEMAaTHU3AINH
U 0000IIeHHS  TPEIMETHOrO  COJACpXaHUS M OMNbITa  JICSITEILHOCTH,
IPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (GU3MKH, a TaKKe JJIsl TTOJITOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMEHY Mo (QU3UKe s 00ydaronuxcs,
BBIOPABIITUX 3TOT Y4EOHBIN MpeMET.

[Ipu M3ydyeHHM JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCSl BUJIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToB  OOydeHus, (opMHUpYETCS
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOEHWE HAy4YHBIX METOJIOB HCCJIEHOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJACHUEC YMEHUSMH OOBSCHATH (HU3HMUECCKUE
SIBJICHUSI, TPUMEHSS TMOJIyYEHHbIC 3HAHWS, pelaTh 3aJa4d, B TOM YHCIE
KAQuECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pa3Jiesia peaau3yeTcs
32 cu4€T TOro, 4YTOo OOy4aromuecs BBIOIHAIOT 3aJaHusi, B KOTOPBIX WM
IIPENJIaraeTCs:
Ha OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh U HAY4YHO OOBICHSTH
dbusnyueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIC U MIOBCETHEBHOMN KU3HH,
HCIIO0JIb30BaTh HAYYHBIE METOJIbI UCCIIEAOBaHUS (PU3NUECKUX SBICHUN, B TOM
YHUCIIE IS IPOBEPKU TMIOTE3 U MOJYUEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTHXKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHCHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHUs

y oOyuatomierocsi OynyT cOpMUPOBAHBI CIEAYIONMINE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpMoOTHYECKOr0 BOCIUTAHUS:

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUEO POCCHUMCKOMN
du3nyecKoil HayKu;

— LIEHHOCTHOE OTHOLIEHHUE K TIOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpasKAaHCKOr0 M 1YXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

— FOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B OOCYXKJEHUHM OOIIECTBEHHO 3HAUYMMBIX
U OTUYECKHX TpoOJieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUN (PU3UKY;

— OCO3HAaHHWE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIHUIOB B JAECATEIBHOCTH
y4€HOI0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

— BOCIPHUATHE ICTETUYECKUX KAa4eCTB (PU3MUECKON Hayku: €€ TapMOHUYHOIO
MOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' O NO3HAHMS:

— OCO3HaHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MIO3HAHUSI MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHUM, BaXKHEMILIEN COCTABJISIIOLICH
KYJIbTYPBI;

— pa3BUTHE HAay4yHOM JHOOO3HATEILHOCTH, MHTEpPEca K MCCIEN0BATEeIbCKOM
NEeATEIbHOCTH;

5) <¢opmupoBaHus  KYJbTYPbI 3/I0POBbSI W  3MOIHOHAJIBHOIO
0J1aronmoJIyumsi:

— OCO3HaHUE LIEHHOCTH Oe30MmacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXKHOCTH MpaBuUil O€30MACHOr0 TMOBEACHUS Ha
TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM W TEIUIOBBIM OOOPYJOBaHUEM B
JOMaITHUX YCIIOBUSAX;

— c(opMupoOBaHHOCTh, HaBbIKa pediekcuu, MNpPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4eaoBeKa,;

6) TPy10BOro BOCIIMTAHUS :

— AKTMBHOE y4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad (B pamMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHu3alli, TopojAa, Kpasi) TEXHOJOTHYECKONM U



COIIMAJILHON HAIPaBJICHHOCTH, TPEOYIONUX B TOM 4YHCIE U (DUIUICCKUX
3HAHUM;

e — MHTEpPEC K MPAKTHYCCKOMY HU3YUEHHUIO TTpodeccuii, CBSI3aHHBIX ¢ (U3UKOM;

e 7)3KOJIOrM4eCKOro BOCIIUTAHMSI:

e — OpHEHTalMs Ha MPUMEHEHHE (PUBMUECKUX 3HAHUM JJIsl pelIeHUsl 3a/1ad B
00JlacTH OKpYJKarolel cpeapl, IUTAaHUPOBAHUS IIOCTYIIKOB MW OILEHKH HX
BO3MOYKHBIX MOCJICJICTBUH /ISl OKPYXKAIOIIEH Cpeibl;

e — OCO3HaHHE TI00ATHLHOTO XapaKTepa IKOJOTHYECKUX MPOoOIeM U MyTel ux
penieHus;

e 8) ajanTanMu K M3MEHAKIIMMCS YCJIOBHUSIM COLHUAJIBLHOH M TNPHUPOIAHOI
cpenabl:

e — TMOTPEOHOCTH BO B3aUMOJCHCTBUU TIPH BBIMOJHCHUM WCCICAOBAHUA U
MPOEeKTOB (DM3MYECKONM HANPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYIrux;

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 IPaAKTUUYECKYIO
JIeSITeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUHY HOBBIX 3HAHHUH, B TOM 4YHuCje GOPMYIUPOBATH
UJIeH, TIOHSATHS, TUIIOTE3bI O (U3UIECKUX OOBEKTAX U SBJICHUIX;

e — OCO3HaHUE JACPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00JacTH
busuky;

e — IUIAHUPOBAHHE CBOETO pPa3BUTHUA B NPUOOPETEHUU HOBBIX (U3UUECKUX
3HAHUM;

e — CTPEMIJICHHE aHAJU3UPOBATH U BBISBIIATH B3aMMOCBS3U IIPHUPOJIBI, 00IIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUA Ha OKPYXAIOLIYIO Cpeny,
BO3MOJKHEIX I'I00AJIBHBIX ITOCIICCTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOCHHs TpPOrpaMMbI MO (HU3MKE HA YPOBHE OCHOBHOT'O
obmiero oopa3oBanus y o0ydaromierocst 6yayr chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE TO3HABATEIbHBIE YHUBEPCAIbHbIE YueOHbIC EUCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIE  JCHUCTBUS,  PETYJIATUBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHSI.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Bba3zoBble Jornueckue aecTBUA:



BBISIBIIAITh M XapakTEPHU30BaTh CYIIECTBCHHBIE TPU3HAKA OOBEKTOB
(sBIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(UKAIIUU, OCHOBAHUS JIJIS
00001LIEHNS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBAeMbIX (paKTax,
JAHHBIX U HAOFOACHUAX, OTHOCAIINXCS K (PU3NICCKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIE CBSI3M TPU HM3Y4CHUH (DU3UICCKUX
SIBJICHUW W TPOIIECCOB, JIEaTh BBIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUYEHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBI3IX
(bU3UYCECKHUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pernieHus ydeOHoW Qu3mdyeckon
3ama4n (CpaBHEHHE HECKOJIBKMX BapHUAHTOB pelICHHs, BbIOOp HamOoiee
MOJIXOJISAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBare/bCKue JeCTBHUA:

MCITIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT TIO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY ONBIT, HECIOKHBIN
bu3MUeCKU IKCIIEPUMEHT, HEOOJbIIOe UCCleIoBaHne (PU3UUECKOro
SIBJICHUS,

OLICHMBATh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICTOBAHMS WIIH SKCIICPUMCHTA,

CaMOCTOSITETILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, ONBITA, UCCIICTOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHICe pa3BUTHE  (PU3HUECCKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

NPUMEHSTh Pa3InIHbIE METOJbI, HHCTPYMEHTBI U 3alPOChl TPU TIOUCKE U
oTOope MHGOPMALMK WM JNaHHBIX C Y4ETOM MPEIJIOKEHHON y4eOHOM
bu3ngecKoil 3a1a4u;

aHAJIM3MPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATh WH(GOPMAIIHIO
Pa3IMIHBIX BUIOB U (hOPM IIPEICTABIICHUS;

CaMOCTOSATEIIFHO  BBIOMpAaTh ONTUMAIBHYIO (OpMY TpEICTaBICHUS
uHbOpMAIMU W WIUIIOCTPUPOBATh pelIaeMble 3a7add  HECIOKHBIMHU
cXeMaMHu, JHarpaMMaMHt, HHOU TpaduKOi M KX KOMOMHAITUSIMHU.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

B Xo/€ OOCyXJAeHHs y4eOHOro marepuaina, pe3yibTaToB Jad0paTOpPHBIX
paloT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXK/1aeMOIl TeMBbI U
BBICKa3bIBaTh HJIE€W, HAICJICHHbIE Ha pPELICHHE 3a/Jayd U TMOIJIep>KaHue
Oaro)keaaTebHOCTH OOIICHUS;



CONOCTABIISITh CBOM CYXACHUS C CYXACHUAMH JPYIrMX Y4aCTHHUKOB
Jyanora, oOHapyKMBaTh Pa3jIMuKe U CXOJCTBO MO3ULUNI;

BBIPAKAaTh CBOIO TOYKY 3PEHUSA B YCTHBIX U [IMCBMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATh PE3YIbTATHI BHITOIHEHHOTO (PU3HUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

IIOHUMAaTb W MCIOJIB30BAaThb  IPEUMYIIECTBA  KOMAaHIHOW U
WHJUBUIYaTbHOM pabOThl MpH pEUIEHWH KOHKPETHOM (PU3HUECKOU
pOOJIEMBI;

MIPUHUAMATh LIEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH JNEHCTBUS
no e€ JOCTHKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;
BBINOJIHATH CBOK YacTh pabOThI, JOCTUTasl KAUECTBEHHOI'O Pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUI0 W KOOPAMHUPYS CBOM JEUCTBUS C JPYTUMH
YJICHAMH KOMAaHJIbl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM YJACTHUKAMH B3aUMOJIEH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁm,le IleﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUE€OHBIX CUTYallUsIX, TPEOYIOIINX
JUISL perieHus: GU3NYeCcKuX 3HAHU;

OpPUEHTHPOBATHCS B  PAJNIMYHBIX MOAXOAAX MNPUHATHUS  PEIICHUMN
(MHOUBHYabHOE, TMPUHSTHE PELICHUS B TPYIINE, MPUHITUE PEIICHUI
rpymoi);

CaMOCTOSITESTHHO COCTABJISITh AITOPUTM PEIIEHUsT (PU3NUECKON 3a7a9H UK
IJIaHa HCCIEIOBAHMS C YUYETOM HMMEIOIIUXCS PECypCcoOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MpeJjiaracMble BApUAHTHI PEIICHU;
JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTp 0J1b, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJCKBATHYIO OIICHKY CUTYAIIMH W MpeJiaraTh IIaH €€ N3MEHCHUS,
OOBSICHATh TPUYUHBI  JOCTIKEHUS  (HEHOCTHIKEHUS) PE3yJIbTaTOB
JCATEIBHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIE B XOJI BBITIOJHEHUS
(Gbu3MUecKOro MCCJENOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENICTB, HW3MCHHBIIMXCS CHUTYalldld, YCTAaHOBJIICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEM;

OILICHMBATh COOTBETCTBHUE PE3YNIbTATA LI U YCIIOBHUSM;

CTaBUThH Ce0S Ha MECTO JAPYroro 4eJoBeKa B XOJ€ CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTroro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPHU pelieHNuH (U3NYECKUX 3a7ad WU
B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOrO.

HPEIMETHBIE PE3YJIbTATbBI

K xonIty 00y4ueHus B 7 Kijacce peIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHUI:

UCIIONIb30BaTh  MOHATHS:  (U3MYECKHE W  XUMHYECKHE  SIBJICHUSI,
HaOJIFOICHHUE, DKCIICPUMEHT, MOJENb, THUIIOTE3a, CAMHHIBI (DU3MUCCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUSI BemiecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOe), MEXaHWYEeCKOoe BWKEHHE (paBHOMEpHOE,
HEPaBHOMEpPHOE, TPSIMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOIIASN
cuna,  gedopmarus  (ympyrasi, — I[JIacTUYEeCKas),  HEBECOMOCTD,
COOOIIAIOIIHNECS COCY/IBI;

pa3nuuath sBieHus (auddys3us, TEMIOBOS ABHKEHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JIBIKEHHE, HEPaBHOMEPHOE  JBWXKCHHE, HHEPIIHS,
B3aMMOJICMICTBHE TEJ, PABHOBECHUE TBEPABIX TENI C 3aAKPEMIEHHON OCHIO
BpallleHUsI, Tepejavya JaBJIeHUs TBEPABIMU TEJIaMH, S>KUIKOCTIMH H
razamu, arMocepHoe JaBieHHE, IUIABaHUE TeJ, MpPeBpalICHUs
MEXaHHUYECKOW DHEPryuu) MO ONMUCAHUI0 MX XapaKTepPHBIX CBOKMCTB M Ha
OCHOBE OTBITOB, IECMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBIICHWE MW3YYCHHBIX  (PU3WYECKUX  SIBJICHHH B
OKpY)KaroleM MHpe, B TOM uuciie (U3NUECKUE SBICHUS B TMPHUPOJE:
MPUMEPHI JBMKCHHUS C PA3TUYHBIMH CKOPOCTSIMHU B JKHBOW U HEKHUBOU
MpPUpPOJIE, NCUCTBHE CHIJIBI TPEHUS B TMPHPOJIEC M TEXHUKE, BIUSHUC
aTMoc(epHOro JaBlieHUS HA KUBOW OPTraHM3M, IJIaBaHUE PBIO, phIUaru B
TEJIe YeJIOBEeKa, MPH STOM MEPEBOAUTH MPAKTHYECKYIO 3a/1auy B Y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIC CBOKCTBA (MTPU3HAKH) (PU3UUECKUX SBIICHUM;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN U (PU3WUECKHUE SIBJICHHS, UCTIOIB3YS
dbusnyeckue BeMMUYWHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tela, CWia TpeHHs, JaBieHue (TBEPAOro Tesa, MKUIKOCTH, Trasza),
BBITAIKMBAIOIAS CHJIA, MEXaHWYeCKas pabdoTa, MOITHOCTh, TUICYO CHUIHI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJIE3HOT0 JICUCTBUS MEXaHU3MOB,
KUHETHYECKass M TOTCHIIMAIbHAS JHEPrus), MNPy OMHMCAHUH TPABHILHO
TPaKTOBaTh  (PU3WYECKHH  CMBICT  HMCHOJIB3YyeMBIX  BEIUYWH, WX
00O3HAYEHUSI M €IUHUIIBI (U3MUECKUX BEJIWYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UUYCCKYIO BEIIMUMHY C IPYTUMHU BEITMYHHAMM,
CTpOUTH TpadKN N3YYCHHBIX 3aBUCUMOCTEN (DM3UUECKUX BEJIUMYNH;



XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M MPOIECCHI,
UCIOJIb3ys NpaBWJIa CJIOXKEHUS CHUJl (BIOJIb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbiuara (0J0Ka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOU
SHEPruM, NpU DTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3UUECKUE SIBICHMS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyallMil MpPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 -2
JIOTMYECKUX IIAroB C OMopod Ha 1—2 M3ydyeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3aJayud B 1—2 JEWCTBUS, MCIHOJB3Ys 3aKOHBI H
dbopMyBl, CBS3BIBAIOIINE (DU3MYCCKHME BEIMYMHBI: HAa OCHOBE aHAM3a
YCIIOBHUSA 3a/1ayy 3allUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3UUECKUE
BEIMYMHBI B (DOPMYINIbI UM TMPOBOJAUTH pacuérhl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOAMMBIE JIJIsl PEIlIeHUs 3314, OLIEHUBATh PEATMCTUYHOCTD
MOJIYYCHHON (DPU3UYECKON BEJIMUUHBI;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOMKHO PEIIUTh MpU HOMOLIU
($u3NYECKUX METOAOB, B ONUCAHUH UCCIIEOBAHMSI BBIIEIATh POBEPIEMOE
npeanonoxkenue  (TUmore3y),  pasiMyaTb U MHTEPIPETUPOBATH
NOJy4YEHHBI pe3ysbTaT, HAXOAUTh OIIMOKM B XOJAE OIBITA, JeNaTh
BBIBOJIBI 10 €r0 pe3yJibTaTaMm;

NPOBOAUTH OMBITBI MO HAOMOAECHUIO (U3MYECKUX SBJICHUW WJH
bu3nIecKux CBOICTB TE: dbopMynrpoBaTh POBEPSIEMBIE
MPEANONIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10BaHMS,
3aIlMCBIBATh X0/l OIbITa U (POPMYIIMPOBATH BHIBOBI;

BBIIIOJIHATh MPAMBIE U3MEPEHUS PACCTOSHHS, BPEMEHHM, MAacCChl TeEIa,
o0bEMa, CUJBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMHUCHIBATH I[OKa3aHUS NPUOOPOB C Y4ETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPECHHUI;

MPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKOM BEIHUYUHBI OT
JIPYroil C HCIOJNIBb30BaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IYTH
PaBHOMEPHO JBIXKYLIETOCS Tejla OT BPEMEHM [JBHKECHHS TeENa, CHIIbI
TPEHUS CKOJIbKEHUS OT Beca Tejla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHMSI OT IUIOLIAJH COIPUKOCHOBEHUS TEJI, CUJIbI
VIIPYTOCTA OT YAJIMHEHUS MPYKHUHbBI, BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA
NOTPYKEHHOM YaCTH Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Teja, OT TNIyOHHBI, HA KOTOPYIO MOTPYXEHO TENO, YCIOBUM
MJIaBaHUsl TeJ, YCJIOBUM paBHOBECHUSl phluara M OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Yy4e€OHOT'O0 HCCIENOBaHUS, COOMpaTh YCTAaHOBKY U
BBITMIOJIHATh W3MEPEHHs, CIEAys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BUJE
NPEUIOKEHHBIX TaOIuIl W TpaduKOB, JENaTh BBIBOABI MO pPeE3ybTaTaM
UCCIICZIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BETUYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJIa TPEHUS CKOJBKCHHS,
JaBJIEHWE  BO3[yXa, BHITAIKMUBAIOIIAs CWJIA, JEHCTBYyIOIIas  Ha
NOTPY)XKEHHOE B JKHJIKOCTh TeJ0, KOA((OUIIMEHT TIOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHU3MOB), Cilenys NPEIJIOKEHHON HHCTPYKIUU: TIpU
BBINIOJIHEHUN H3MEPEHHM coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY M
BBIUNCIISITh 3HAUEHNE UCKOMOM BEIMUYUHBI,

co0I01aTh MpaBHUiia TEXHUKHU OE€30MacCHOCTH MpHU padoTe ¢ 1abopaTopHbIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECBbl, TEPMOMETP, AMHAMOMETp, COOOIIAIOLINECS COCYIbl, OapoMeTp,
pblyar, HOJABUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTh;
XapaKkTepU30BaTh MPUHILMUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HUX ONUCaHUs (B TOM 4YHCIE:
MNOJIINITHAKN, YCTPOHCTBO BOJOIMPOBO/AA, TUIAPABIUYECKHN  Tpecc,
MaHOMETp, BBICOTOMEP, MOPILIHEBOI HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3UYECKUX SIBIICHUU U HEOOXOAUMBIEC (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTH  MHGOPMALUMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (DM3MUECKUX 3HAHWUN B TOBCEAHEBHON
XKU3HU Ui obecriedeHusi 0€30MacHOCTH Ipu oOpalieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3[0pOBbS U COOIOACHMS
HOPM 3KOJIOTHYECKOI0 TOBE/ICHUS B OKPYKAIOIIEH cpelie;

OCYLIECTBISITH OTOOp HUCTOYHUKOB uHPopManmu B HMHTepHere B
COOTBETCTBUH C 3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUW © TYTEM CpaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMAIUIO, KOTOpas SIBIAETCS NPOTUBOPEUYMBON WM MOXKET OBITh
HEIOCTOBEPHOM;

WCTIOJIH30BaTh MPH BBHIMOJHEHUU YUEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJep)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypchl cetn MIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HH(GOPMAIUU U3 OJJHOW 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KpaTKHWE MHCbMEHHbIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 WMCTOYHUKOB WH(pOpMAIuu (PU3HUECKOTO COMEp)KaHUs, B TOM



qycie MyOIuYHO AeNaTh KpaTKHE COOOIIEHHS O pe3ysbTarax IIPOEKTOB
WIKM y4eOHBIX HCCIENOBAaHUN, MpPU H3TOM TPAMOTHO MCHOJIb30BATh
U3YYEHHBbI MOHATUMHBIN anmapaT Kypca (U3UMKH, COINPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTALIUEN;

IpU BBHIIOJHEHUH YYEOHBIX INPOEKTOB W HCCIEAOBAHUN paclpeaesiTh
00s3aHHOCTH B TpPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHM 3aJavyaMu,
CIIEAUTh 3a BBINOJHEHWEM IUIaHA JEWCTBHM, aJeKBAaTHO OLEHUBATH
COOCTBEHHBII  BKJaJ B  JACIATEIbHOCTh  TPYIIbI,  BBICTpaUBAThH
KOMMYHHUKATUBHOE B3aUMOJICUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K xonIy o0y4uenust B 8 kiiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh C(HOPMUPOBAHHOCT Y O0yUAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUXKEHUE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTALTNYECKUAE U
amop(HbIEC Tela, HACHIIICHHBIH W HEHACHIIICHHBIA TMap, BJIAKHOCTh
BO31lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrUs, TEIUIOBOM JBHUTaTelb,
AJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl, JIEKTPUUECKOE MOJIe, TPOBOAHUKU
U JUDJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TIOJIE;
pa3nuyarh SBJICHUS (TEIUIOBOE pacIIMPEHHE W C)KaThe, Teruionepenada,
TEIJIOBOE paBHOBECHE, CMaYMBaHUE, KAMWUISIPHBIC SBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTauM3amus (OTBEpACBaHHUE), KHUIICHUE,
Teronepeaaya (TEeTIoPOBOHOCTD, KOHBEKIUS, U3ITy4eHUE),
AIEKTpU3AIUS TEJl, B3aUMOCHCTBUE 3apsOB, ACHCTBHUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOICWCTBUE MArHUTOB, JEUCTBUE
MarHUTHOTO TIOJIsl Ha TPOBOAHUK C TOKOM, DJIEKTPOMArHUTHAsT WHITYKIIHS)
M0 OIMHMCAaHWID WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBIIEHWE M3YYEHHBIX (PU3MYECKUX  SIBJICHHM B
OKpy)XarolieM MHpe, B TOM uuciie (U3MYECKUEe SIBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSDKCHHE W KaMWUISIPHBIC SBJICHUS B TIPUPO/IE,
KpUCTaUIbl B Tpupoze, uznydeHue ConHila, 3aMep3aHue BOAOEMOB,
MOpCKHE Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, WHEs, CHETa, DJIICKTPUICCKUE
ABJIEHUA B atrMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOI0COB, POJIb MArHUTHOTO TOJS JUIS JKU3HU Ha
3emite, ONSIPHOE CHSTHUE, TIPU 3TOM TEPEBOANTH MPAKTUYECKYIO 3a/1auy B
yueOHYI0, BBIICNSATh CYIIECTBEHHBIC CBOMCTBAa (MpU3HAKK) (PU3UUECKUX
SIBJICHUI;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA TN M (DU3MUECKHUE SBICHUS, UCTIONB3YS
bu3nueckue BEeIMYUHBI (TEMIIepaTypa, BHYTPEHHSS dHEPrus, KOJIMYECTBO
TEIJIOTHI, yJelbHAsd TEIIOEMKOCTh BEIECTBA, YyaAETbHAs TEIUIOTa



IUIABJICHUS, YJEJbHAs TEIUIOTa MapooOpa3oBaHusA, YJAENIbHAas TEmioTa
CrOpaHHsl TOIIMBA, KOA()(UIMEHT TMOJE3HOro JEHCTBUSA TEIIOBOU
MAalIMHbl, OTHOCHUTEJbHAsI BJIAXKHOCTb BO31yXa, AJIEKTPUUECKUH 3apsij,
CHJIa TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, CONPOTUBIIEHUE MPOBOAHUKA,
ylaeJIbHOE  CONpOTHUBIEHUE  BellecTBa, paboTa U MOIIHOCTb
QJIEKTPUYECKOTO  TOKAa), TMPU ONHUCAHWU TPABHIBHO  TPAKTOBATh
(bu3NYECKUi CMBICTT MCIOJb3YEMBIX BEIUYHMH, OOO3HAYCHUS U EAMHHIIBI
bu3nyecKux BEIWYMH, HAXOIUTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO
(GU3MYECKYI0 BETMYMHY C JPYITUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKkTEepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHUS U IPOLECCHI,
UCIOJIb3Ysl OCHOBHBIE IOJIOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUu
CTPOCHHUS BEIECTBA, MPUHLHUI CYNEPHO3ULUU TMOoNel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa /715 y4acTKa 1eIH, 3aKOH
Jxoyns—Jlenna, 3akOH COXpaHEHHMs DJHEPrUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3alIUCBIBATh €r0 MaTEMaTHYECKOE
BBIPA)KCHUE;

OOBSACHATH (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUHd MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYHUHHOCTICICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE M3 1—2 JTOTMYECKuX
1aroB ¢ Onopoil Ha 1-2 W3Y4EHHBIX CBOMCTBA (PU3WYECKUX SIBICHHM,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3a7ayd B 2—3 JEHUCTBUA, HCHONB3YS 3aKOHBI U
dbopmyIbl, CBs3bIBaIONIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIN3a
YCIIOBUS 3aJ]auM 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX ISl pelIeHHs] 3aJayd, BBIOMPATh 3aKOHBI H  (OPMYIIBL,
HEoOXoAMMBbIE 1Jsi €€ pelleHus, NPOBOJUTh pPacy€Tbl M CpPAaBHUBATh
NOJTy4YEHHOE 3HaUeHHE (PU3MUECKON BEIMUNHBI C U3BECTHBIMU JIaHHBIMY;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PpEIIMTh TMPH MOMOIIH
(U3NYECKUX METO/I0B, MCIIOJIb3Yysl ONHMCAHUE HCCIEAOBAaHUSA, BBIIEIATH
MPOBEPSAEMOE  NPEIIOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpSAIKA
IIPOBEICHUS UCCIIEI0BAaHUS, 1€TaTh BHIBO/IBI;

IPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUM WU
(bu3nYECKUX CBOMCTB Tel (KaNMWUIAPHBIC SIBICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH Mpolecca OCThIBaHUS U
HarpeBaHusl NpPU MU3IYYEHUU OT LBETa H3Iydaroumen (MOrJIomaronei)
MOBEPXHOCTH, CKOPOCTh UCHApEHUs] BOJbI OT TEMIIEPAaTypbl KUJIKOCTH U
wiomaau e€ TMOBEPXHOCTH, OJIEKTpU3alMs Tell U B3auMOJEHCTBHE
AJIEKTPUYECKUX 3apsIoB, B3aUMOJICHCTBHE TIOCTOSIHHBIX MAarHHUTOB,



BU3yalIM3alllsl MAarHUTHBIX TOJE€H TOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHMUTHOTO TOJS Ha TPOBOJHHMK C TOKOM, CBOMCTBa SJEKTPOMAarHUTa,
CBOMCTBA 3JEKTPOABUIATENsSl MOCTOSHHOIO TOKa): (OpPMYIUPOBAThH
pOBEpsieMbIe MPENMONIOKEHUS, COONpPaTh YCTAaHOBKY M3 MPEATI0KEHHOTO
000py10BaHMsl, ONUCHIBAThH XOJ ONbITa U (OPMYJIMPOBATH BBIBOJIBI,
BBIMIOJIHATh ~ TPSIMBIE ~ U3MEPEHHSI  TEMIIEpPaTypbl,  OTHOCHUTEIHHON
BIOKHOCTA BO37yXa, CHJIBl TOKa, HAMNpPsHKEHUS C HCIOIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M AATYMKOB (PM3UYECKUX BEIMYMH, CPaBHUBAThH
pE3yIbTaThl UBMEPEHUI C yUETOM 3aJaHHON aOCOMFOTHOM MOTPEITHOCTH;
MPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3NYECKOM BEIHUYUHBI OT
IpYroil C HCHONb30BAaHMEM MPSAMBIX H3MEPEHHH  (3aBUCUMOCTH
COIIPOTUBJIEHUSI IMPOBOJHUKA OT €ro JJIMHBL, IUIOIIAAU IOINEPEYHOro
CEUEHUS U YIETBbHOTO COMPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HAOpsKEHUS Ha  MPOBOJHHKE,
UCCIIEIOBAaHUE TIOCIEA0BATEIbHOIO M MapajUIeIbHONO  COEIMHEHHIM
IIPOBOJIHUKOB): IUIAHUPOBaTh MCCIEAOBaHUE, COOUpPATh YCTAHOBKY H
BBIMOJIHATh W3MEPEHMs], CIEAysl MPEIIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl TMOJTYYCHHON 3aBUCHMOCTH B BHJE TaOmuIl W TpaduKoOB,
JIeJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEeHHs] (PU3UYECKUX BeIMYWH (yIembHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJICHHE NPOBOJHMKA, padora H
MOIIIHOCTh DJJIEKTPHUECKOTO TOKA): TJIAHUPOBATH H3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYys MPEATIOKEHHOW WHCTPYKIIMH, U
BBIUUCIISTH 3HAUEHHE BEIMYUHBI,

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1adopaTopHbIM
000py/IOBaHHEM;

XapaKkTepU30BaTb NPUHLMUIBI JEHCTBUS U3YyYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HMX ONUCaHUs (B TOM 4YHCIE:
CHCTeMa OTOILJICHUS JIOMOB, TUTPOMETpP, MapoBasi TypOWHA, aMIIEpMETp,
BOJIETMETP, CUETUMK BJIEKTPUUYECKOW HHEPIHH, DJIEKTPOOCBETUTEIBHBIC
npuOOpBl, HArpeBaTENbHBIE YJIEKTPOIIPHOOPHI (IPUMEPHI), STIEKTPUUECKUE
IPEIOXPAHUTENH, SJIEKTPOMArHUT, JIEKTPOJBUTATEINb TIOCTOSSHHOTO TOKA),
UCIOJb3Ysl 3HaHUS O CBOMCTBaX (PM3MYECKUX SIBJICHUM M HEOOXOAMMBbIE
buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U H3MEPHUTEIbHBIE
npuOoOpel TO CXeMaM H CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JIBUraTellb BHYTPEHHEIO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJATH CXEMbl BSJIEKTPUUECKUX



HEeNneil ¢ MocIeI0BaTeIbHBIM U MapaJUIeTbHBIM COSTUHEHHEM 3JIEMEHTOB,
paznnyasi yCJIOBHBIE 0003HAUCHUS AIIEMEHTOB JICKTPUUECKUX LICTICH;
OPUBOAUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALUIO O  IpUMEpax)
MPAKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJ1s1 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBbS U COONIONCHUS
HOPM DKOJIOTHUYECKOT0 TTOBEICHUS B OKPYKAIOIICH Ccpeie;

OCYIIECTBJIATh TOWCK HWH(pOpManuu (PU3NYECKOTO COJCPKAHHS B
HNutepHeTre, Ha OCHOBE UMEIOIIUXCA 3HAHUM W IYT€M CpaBHEHUS
JIOTIOJIHUTENIbHBIX ~ UCTOYHUKOB  BBIACNATH  MH(GOpPMAIUIO, KOTOpas
ABIIIETCS MPOTUBOPEUNBOM WIIM MOXKET OBITh HEJJOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHIMOJHEHUN YYEOHBIX 33JlaHUl HAYYHO-TMOMYJISIPHYIO
auTeparypy  (U3MUECKOro COIEp)KaHHs, CIpPaBOYHbIE MaTepuasbl,
pecypcel cetn MHTepHeT, BnajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HPOPMALIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE W KpaTKWE YCTHBIE COOOIEHUS,
0000mass uHGOPMAIMIO M3 HECKOJIBKHUX HCTOUYHHKOB (PU3UUECKOTO
COZCpXaHMsl, B TOM 4YHCIE€ MYOJHMYHO TPEACTABIATh PE3yIbTaThI
INPOEKTHOW WJIM HCCIEN0BATENIbCKOM NIE€ATENbHOCTH, NPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXKJIaTh BBICTYIUICHUE TPE3CHTALlUEH;

IpU BBITIOTHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBaHUN (PU3MUECKHX
MPOIIECCOB PacIpenelisiTh O005S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33Jla4aMHM, CIECIUTh 3a BBINOJIHEHUEM IUIaHa JEUCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKIAJ B
JESITENbHOCTh TPYIIIbI, BEICTPauBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoHIy 00yuenus B 9 kjiacce rpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIONb30BaTh IOHATHUS: CUCTEMA OTCU€Ta, MaTepuajbHas TOYKA,
TPACKTOPHUSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO IBIKCHUS, AchopMarius
(ynpyrasi, TiacTU4ecKasi), TPEHHE, IIEHTPOCTPEMHTEILHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TIKECTH, aOCOJIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOrO Tejia, paBHOBECHE, MEXAHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
[IKaJia JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhI UCIYCKaHUSI U TOTJIONIEHUs, alib(a, OeTa- u raMMa-u3IydeHus,
M30TOIBI, SIACPHAS] YHEPTETHUKA;



paznuyaTh SBJCHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEUHOE
JBIJKCHUE, PaBHOYCKOPEHHOE TMPSMOJMHEWHOE [IBH)KEHUE, CBOOOIHOE
MaJICHUE TEJl, PABHOMEPHOE JIBH)KCHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBHXXEHUE, KojeOaTelbHOe ABMXKEHHE (3aTyXalolue U
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBIJKEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHEHMHOE DPacCHpOCTpaHEHUE, OTPaKEHUE W MPEIOMIICHHUE
CBETa, OJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, PAa3JI0kKEeHUE Oenoro cBera B
CHEKTp U CJOXKEHHE CIEKTPaJbHbIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
M3IIY4E€HUsI) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBIIEHWE MW3YYEHHBIX  (PU3MYECKUX  SIBJICHHM B
OKpyXaroreM Mupe (B TOM 4Yucie (PU3NYecKue SBICHUS B TMPUPOJE:
MPWIKBBI U OTJUBBI, ABMKeHHUE Tu1aHeT COTHEYHON CUCTEMBI, PEAKTUBHOE
JIBU)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, D3XO, IIBETa Tell,
ONTUYECKHE SIBJICHUSI B MPUPOJIC, OMOJIOTUYECKOE IEHCTBUE BHUJIMMOTO,
yIbTPaQUONETOBOTO M PEHTTEHOBCKOT'O HU3IYyYEHUM, €CTECTBEHHBIN
pPaIMOaKTUBHBIA (POH, KOCMHYECKHE JIYYH, PaTUOAKTUBHOE H3IydeHUE
MPUPOJHBIX MHHEPAIOB, JEWCTBUE PATUOAKTUBHBIX W3JIydeHUN Ha
OpraHW3M YeJIOBEKa), MPHU STOM IMEPEBOJUTH MPAKTUYECKYIO 3aja4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (U3HUUYECKUX
SIBIICHU;

OINMKCHIBATh U3yYEHHBIC CBOMCTBA TNl U (PU3NUYECKUE SIBICHUSI, HCTIONB3Ys
¢duzmyeckre BENIUYMHBI (CpPelHsss W MIHOBEHHAs CKOpPOCTh Tejla IIpH
HEPaBHOMEPHOM JBWKEHHH, YCKOpPEHHUE, TNEepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YINPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOIO TAJEHUsl, BEC Tela, HMIYJIbC Tela, HWMILYJIbC CHJIBI,
MEXaHW4YecKass padoTa W MOIIHOCTh, TOTCHIHMAJbHAS JHEPrus Teja,
MOJHITOrO HaJl MOBEPXHOCTHIO 3E€MJIM, MOTECHIMAIbHAS YHEPrUsi CXKaTOU
NPY>KUHBI, KUHETUYECKAas DJHEPrus, IIOJHAs MeEXaHW4yecKas »>SHeprus,
MEepPHUOJ] M YacToTa KoJeOaHUH, NJIMHA BOJHBI, POMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEb MPEIOMIIEHUS CPENbl), P OMHCAHUU
MPaBUIILHO TPAKTOBAaTh (DU3UYECKUI CMBICH MCIOJb3yeMbIX BEIUYHH,
00O3HAYEHUS! M €IUHUIIBI (U3UUECKUX BEIUYHH, HAXOIUTh (HOPMYIIHI,
CBSA3BIBAIONINE JTAHHYIO (PU3WUYECKYIO BEJIMUMHY C JIPYTUMH BEIIMYMHAMH,
CTPOUTH TpadKN U3YUCHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIMYNH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKHE SBICHUS W TPOIIECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHHUs SHEPruHu, 3aKOH BCEMHUPHOI'O TATOTEHUS,



OPUHLIUI CYMEPHO3ULUKA CHJI, TPHUHIMI OTHOCHUTENbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWs HMITYJIbCa, 3aKOHBI OTPAKEHUS H
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MACCOBOIO YHUCEN
IpU SAEPHBIX PEaKLUAX, MPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alKChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBICHATh (PU3NYECKUE TIPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTYallUi MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABISATH
NPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ OMopodl Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUIA,
(bu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewaTh pacuy€THble 3a7ayd  (OmUparolMecss Ha cucrteMy u3 2-3
YPaBHEHUI), UCIONb3Yys 3aKOHBI U (POPMYJIbl, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHallM3a YCIIOBHS 3aaddl 3alHChIBaTh KPaTKOE
YCIIOBHE, BBISBIISTh HEJOCTAIOLIUE WM U30BITOUHBIE JAHHBIE, BHIOUPAThH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE NIl PELICHUS, MPOBOAUTH PACUEThI U
OLIEHUBAaTh PEATUCTUYHOCTh IIOJYYEHHOIO 3HayeHUs  (PU3MUECKOM
BEJIMYUHBI,

pacro3HaBaTh MpPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TMpH TOMOIIU
($u3NYECKUX METO/IOB, MCIIOJIb3Yysl ONMCAHUE HCCIEAOBAaHUSA, BBIIEIATH
npoBepsieMOe  TPEATONOKEHHE, OIICHUBATh MPAaBWIBHOCTh  MOPSIKA
NPOBEACHUS  MCCIEAOBaHUS, JelaTh  BBIBOJABL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUI 1 ONBITOB,

NPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢bu3nyecKkux CBOMCTB Tes (M3ydeHHE BTOPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUS! DHEPrHH, 3aBHUCHUMOCTh Teproja KojeOaHWUN MpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCHUMOCTH OT
aMIUIUTY/bl MAJIbIX KOJIEOAHUMN, MPSAMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3yioKeHHe Oesoro CBeTa B CIEKTP, M3YYEHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHMs TpeaMeTa B coOMparomien
JAWH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
0o0OpynOBaHMs, ONHMCBHIBaTH XOJI ONbITA U  €ro  pe3yJabTarshl,
(bopMyIIMpOBaTh BBIBOJIBI;

MPOBOJIUTEH MPU HEOOXOIMMOCTH CEPUIO0 MPSIMBIX M3MEPEHUH, Ompeersis
cCpedHee 3HAuY€HHE U3MeEpsAeMOil BelMMuuHBI (POKYCHOE paccTOsHuE
coOuparonieil JIMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a HM3MEpeHus
(M3MEpUTENILHOTO MTPUOOpa);

INPOBOJUTh HCCJEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYHUH C
UCTIOJIb30BAaHUEM TIPSMBIX HW3MEpPEHUH (3aBUCHMOCTH IYTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM JBWDKEHWH 0€3 HadalbHOW CKOPOCTH, IEpHUOa
KojeOaHWi MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yriia OTpakKEHHUs CBETa OT yrja MaJeHus W Yrja MpeJIOMJICHUS OT yIJa
NaJeHNs): TUIAHUPOBaTh HCCIIENOBAHHME, CaMOCTOATENHLHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yjbTaThl TOJYUYCHHOW 3aBUCHUMOCTH
(¢u3MYeCcKUX BETUYUH B BUJIe TaONUI] U rpadUKOB, JeJaTh BBIBOABI IO
pe3yabTaTaM MCCIIeIOBaHUS;

MPOBOANTh KOCBEHHBIE W3MEpEHUs (PU3NUECKHX BEIUYUH (CPeaHss
CKOPOCTh M YCKOpEHHE Tejla TIPH PaBHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTh MPYXKHUHBI, KO3(DPHUITMEHT
TPEHUS CKOJBKKCHHS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa W
nepruoa  KouieOaHWH MaTeMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl CWJia CcoOWparomeld JMH3bI, pPAaTUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAILHYIO YCTaHOBKY U
BBITIONTHATh U3MEPEHUS, CIeAys MPEIIOKCHHON MHCTPYKIIUH, BBIYHCIISATH
3HAYCHHE BEIMIMHBI U aHATM3UPOBATH TIOJTYYEHHBIC PE3yJIbTaThl C YUETOM
3aJJaHHOM MOrPENTHOCTH U3MEPEHUM;

coOMroaaTh MpaBuiia TEXHUKU 0€30MacCHOCTH MU padoTe C J1abopaToOpHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3MUECKUX MOJIEICH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBEeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIETh aTOMHOTO SIPa;

XapaKTepu30BaTh TMPUHIUINBI JCUCTBUS HM3YYCHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX ONMUCaHus (B TOM 4YHCIIE:
CIUIOMETP, NATYMKHU TIOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TIEPUCKOM, QoToammapar, ONTHUYECKHE CBETOBOJBI,
CTIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HWCHONB3ysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SIBICHUH ¥ HEOOXOAWMBIE (HU3UUECKUC
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbBl U CXEMATUYHBIC PUCYHKH W3YYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
IpU PEIICHUH Y4EeOHO-TPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAuTh  WHOpPMAIMI0O O  TIpuMepax)
MPAKTUYECKOTO HCITONIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHON
KU3HU JIJ1s1 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpubopamMu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHUS 370POBbSI M COOJIOACHUS
HOPM 2KOJIOTHYECKOT0 TTOBEICHUS B OKPY)KAIOIICH Ccpeie;



OCYLIECTBJISITh TMOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUS B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYsI TOUCKOBBIN 3aIIPOC, HAXOIUTH
IYTU OIpENeSICHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(pOpPMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U JOMOTHUTELHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJaHUil HAyYHO-IOMYJISIPHYIO
auTeparypy  (U3MUECKOro COIep)KaHWsA, CIPaBOYHBIE MaTepualbl,
pecypchl cetn MIHTepHeET, BIaseTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
COo3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOTO COJEpIKaHUS,
MyOJIMYHO MPEJCTABIATh PE3YIbTAaThl MPOEKTHON MJIM UCCIEA0BATEIbCKON
NEeSATEeNbHOCTH, TMPU OBTOM TPaMOTHO  MCMOJIb30BaTh  U3YYEHHBIN
NOHATUWHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIJICHUE TMpE3eHTalre ¢ y4éToM OCOOCHHOCTEW ayquTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauyecTBO yacoB DJIeKTPOHHbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudposbie)
KonrTpoasnbie | IlpakTuyeckue
n/n NMporpaMmmbl Bcero oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®usuka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
bu6moreka [IOK
1.1 ®dusrkKa - HayKa 0 MpUpo/jie 2
4 prpoA https://m.edsoo.ru/7f416194
1.2 DOU3NYECKHE BEIUINHBI 2 1 bubmorexa OK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYy4HBI METO MO3HAHUS 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
Hroro no pasaeiy 6
Pa3nen 2. [lepBoHayajibHbIe CBeIeHHSI O CTPOEHNH BellleCTBA
2.1 CrpoeHue BeniecTa 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] ) 1 bubmmoreka [JOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEII[ECTBA 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. JIBu:keHUe U B3aMMoOAeiicTBHE Tel
3.1 MexaHn4YecKoe IBUKEHNE 3 bubmiorexa LIOK

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




32 Wuepnus, macca, I0THOCTh 4 1 bubmotexa [IOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bugp! cuin 14 2 Enbmorexa OK
https://m.edsoo.ru/7f416194
Hroro no pasnenmy 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. Ilepenava naBieHus TBEPABIMU 3 bu6mmoreka [JOK
’ TEIIAMH, JXUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHue )KUAKOCTH 5 Bromorexa [IOK
https://m.edsoo.ru/7f416194
bu6moreka IIOK
4.3 Atmocheproe nasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUAKOCTU U ra3a Ha MOrpyKEHHOE 7 3 bubmmorexa [{OK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHEprus
5.1 Pabora u MomHOCTE 3 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6moreka [JOK
32 Hpocteie MeXaHH3MEL > ! https:/m.edsoo.ru/7f416194
53 MexaHnudeckasi 3HEprus 4 1 Bromiorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12




8 KUIIACC

KounuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM undposbie
Ne i/m P Kourposabhubie | Ilpakruyeckue (uucbp )
NMPorpamMmabl Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TenioBble siBa1eHUs
bu6moreka [IOK
1.1 C i 7
TPOCHHE H CBOHCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TeroBeie TPOLIECCHI 21 1 5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. DiekTpuyeckre 4 MAarHUTHBIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsAIbl. 3apsHDKEHHBIE Tea 7 | bubmmorexa [{OK
' 1 X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSAHHBIN 2JIEKTPUYECKUN TOK 20 1 7 Bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2. M 1 1.
3 ATHHTHPIC ABTCHHA 6 > https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.4 C) 4
JICKTPOMATHITHA HHAYKILIA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3ieoB u TeM uudpoBbie
Ne i/m P Kourposabhubie | Ilpakruyeckue (uucbp )
NMpoOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHu4ecKoe JBUKECHHE U CIIOCOOBI €0 10 | bu6moreka [IOK
' OIHCAHHS https://m.edsoo.ru/7f41a4a6
1.2 BzaumoneiictBue e 20 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHEHUs 10 3 noamorexa 11O
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexannueckue K0J1e0aHUS M BOJIHbBI
2.1 MexaHndeckue KoaeOanus 7 3 bromorexa [TOK
https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAHHICCIHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DinekTpoMarHuTHoOe 1MoJie M 3JIeKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMAarHUTHOE MOJIE U bu6motexa [IOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbIE sIBJICHUSA
4.1 3aKkOHBI pacIpOCTpaHEHUs CBETa 6 2 bu6morexa [IOK




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

4.2 JIMH3BI ¥ ONITHYECKHE PUOOPHI 6 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK

4.3 Paznoxxenue 60eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.rw/7f4 1 adab

Hroro no pasaeny 15
Pa3zpnesn 5. KBanToBbIe siBJICHUS
b K

5.1 Ucnyckanue u norsiaomeHnue cBeta aToMoM 4 1 namorera 11O
https://m.edsoo.ru/7f41a4a6

5.2 CtpoeHue aTOMHOI 0 siipa 6 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6

5.3 SlnepHbie peakiuu 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 17
Pa3nen 6. IloBTopuTebH0-000011A10IIUH MOYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 ) bub6moreka [IOK
’ Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos JIEKTPOHHbIE
Ne Mara uugposbIe
Tema ypoka Koutpoabubie | IlpakTHueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| ®u3nka — HayKa 0 IPUPOJIE. |
SBneHus TpUPOABI
2 DuU3NYECKUE SIBICHUS 1
3 ®duznyeckue BEJINYUHbI U UX |
U3MepeHue
VYpok-uccrnenopanue "M3mepenue
4 TeMIepaTyphbl IPU TOMOIIU | 1
XKHUJKOCTHOTO TEPMOMETPA U JaTUUKA
TeMIepaTypsl”
MeTobl HAy4YHOTO MO3HAHUS. Eub 10K
. nonmorTeka
5 Onucanue pu3NUECKUX SIBJICHUHN € 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBI0 MOJIENEH
VYpoxk-uccnenosanue "lIpoBepka
6 TUTIOTE3BL: JaJbHOCTD MOJETA IIApUKa, | 1
MYIIIEHHOT' 0 TOPU30HTAIIBHO, TEM
0obI1e, yeM 0oJIbIe BhICOTa MycKa'
Crpoenue BeniectBa. ONbITHI, BuG 110K
nomoTeka
7 JTIOKA3bIBAIOIINE TUCKPETHOE 1
https://m.edsoo.ru/ff09feOa
CTpOEHUE BEIEeCTBA
bubmmoreka [IOK
8 JIBY>KeHMEe YacTHI] BEIISCTBA 1 1
https://m.edsoo.ru/ff0a013e




VYpok-uccinenoanue «ONbITHI 11O

9 HaO0JII0IEHUIO TETJIOBOTO PAaCIIUPEHUS
razoB»
10 ArperaTHbie COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUM
1 Bozbl. O6001IIEHHE TTO pa3ieny bubmuotexa [JOK
«IIepBoHauanbHBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUU BEILIECTBA»
MexaHn4eCcKOe ABUKEHHE.
12 PaBHOMEpHOE M HEPaBHOMEpPHOE bubmioreia LIOK
https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bubmioreka [IOK
13 Ckopocts. EAMHHLEL ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHH NBHKEHUS bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
L5 WNuepuus. Macca — mepa bubmmoreka [IOK
UHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemecTBa. Pacuer Macchl bubmioreka [IOK
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas paborta «OnpeneneHue
MIJIOTHOCTH TBEPIIOTO TEJa
13 Pemenue 3aga4d mo teme "IlmoTHOCTD bubmioreka [IOK
Bemlecrna” https://m.edsoo.ru/ff0al123c
Cuita Kak XapakTepuCcTUKa
19 B3aumojiercTBus tei. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopaTopnas pabora «M3yueHue

3aBUCUMOCTHU PACTSAKCHUA




(medopmaniuu) Ipy>KUHBI OT
MPUIIOKEHHON CHITBD)

21 SBnenue Tarorenus. Cuiia TSHKECTH
CBsI3b MEXKIY CUIION TSKECTH U
22 accou te ayBec ena. Pemenue bubmmorera [IOK
M i Tena. tena. Pemmenn
" " https://m.edsoo.ru/ff0al778
3aga4 no TeMe "Cua TsHKeCTH
Cuna TsecTH Ha APYTux MiaHeTax. bubmmorexa [IOK
23
®usnueckre XapaKTepUCTUKHU IIJIAaHET https://m.edsoo.ru/ff0al502
bu6mmoreka [JOK
24 Hszmepenue cui. Jlunamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmnoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxeHue IBYX CHJI, HallPaBJICHHBIX
26 . Y . P bu6moreka [JOK
10 OJTHOM TTPSIMOM.
a . p https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOIIIASA CHIT
7 Pemenue 3agau no Teme
"PaBHogelicTBytomas cui"
Cuna tpenus u e€ Buabl. TpeHue B bubmmoreka LIOK
28
MIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «M3yuenue
3aBHCHUMOCTH CHJIbI TPEHUS
29 CKOMBIKE oT P ABILE bu6moreka [JOK
KOJIb)KCHUS OT CHJIBI IaBJICHUS U
g https://m.edsoo.ru/ff0alcc8
XapaKkTepa COMPUKACAIOIINXCS
IMOBEPXHOCTEN
30 Pemienne 3amay Ha onpeneneHue
PaBHOJIEHCTBYIOIIECH CHJIbI
31 Pemenwne 3agau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I papudeckoe 300 pakeHue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbl», «PaBHOIEUCTBYIOIIAS
CUID»

KonTponbHas paboTa mo Temam:
«Mexannueckoe aBMKEHHE), «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«["papuueckoe n3odpaxeHne cum,
«Cuby
13 Jasnenue. CiocoObl yMEHbIICHUS U bubmoreka [JOK
YBEJIMYECHUS JaBJICHUSA https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTh
34 aBJICHUS ra3a oT 00béMa bubmorera TIOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenmaua naBiaeHUS TBEPIBLIMU
35 Teﬂzhfn mj KOCTSIMH U fasaMH bubmorexa OK
> I ' https:/m.edsoo.ru/ff0a25b0
3axon [lackamns
36 JlaBneHue B )KHIKOCTH U Ta3e, bubmmorexa [IOK
BBI3BAHHOE JEHCTBUEM CHIBI TSHKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3ampau no teme «/[aBnexue B bu6moreka [JOK
JKUIKOCTHU U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bubmioreka [IOK
38 Coobmarompecs cocymer https://m.edsoo.ru/ff0a2970
39 I'napaBimdeckuii mpecc bubmorera TIOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopmHeBon
JKHUJIKOCTHBIN HacocC
41 ATmocdepa 3eMu U IPUYUHBI €€ bubmuorexa LIOK
CyLIECTBOBAHU https://m.edsoo.ru/ff0a2bSa
42 Bec Boznyxa. ATMocdepHoe bubmmoreka IIOK




JaBJICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenne atMocepHOro JaBlIeHHS.

bu6moreka [JOK

43
Omnpit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 JaBJICHHUS OT BLICOTHI HAJl YPOBHEM buGmrorexa ITOK
P https://m.edsoo.ru/ff0a2fc4
MOpst
45 BapomeTtp-aneponn. AtmocdepHoe bubmmorexa [IOK
JaBJICHUE Ha Pa3JIMYHLIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pentenue 3amau mo teme "
AtMocdepHoe naBienue"
JlelicTBUE )KUKOCTH U ra3a Ha
bu6mmnoreka [JOK
47 NOTPY’KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTopnas pabora «OnpeneneHue
43 BBITAJIKUBAIOIICH CHUJIBI, bubmoteka IJOK
JEHCTBYIOLIEN Ha TEJIO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJIKOCTb)
JlaGopaTopHas paboTta o Teme
49 «ccnenoBanue 3aBUCUMOCTH Beca bu6moreka [JOK
TeJa B BOZIE OT 00bEMaA MOrpyKEHH O https://m.edsoo.ru/ff0a3514
B JKUJKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 [InaBanue Ten R
https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora
51 "KoHcTpynpoBaHue apeomeTpa uiu
KOHCTPYHUPOBAHHE JIOJIKH U
onpeesneHne e€ rpy3onoabEMHOCTH "
52 Pemrenne 3amad mo remam: «llnaBanne bu6mmoreka [JOK




cynoB. BoznyxonnaBanuey,
«JlaBeHune TBEPBIX TN, KUJKOCTEU
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtponsHas pabora o reme

53 «JlaBeHME TBEPBIX TEN, KUJKOCTEU
Y Ta30B»

54 Mexannueckast pabora bu6amorexa [IOK
https://m.edsoo.ru/ff0a3f82
bubmioreka [IOK

3 MouoCTs. EARHHLEL MOLIHOCTA https://m.edsoo.ru/ff0a3{82
VYpok-uccinenopanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMON NIpU 1
noabEME 10 JecTHULE"

5 [Ipocteie MexaHu3MBbI. Phruar.

! PaBHOBecue cui Ha ppryare
Prruaru B TexHuke, OBITY U IPUPOJIE.

53 JlabopaTopHas pabora 0.5 bubmotexa [JOK
«MccnenoBanue ycioBuil paBHOBECHUS https://m.edsoo.ru/ff0a478e
phIyara

59 Pemrenue 3agad mo teme «Y CIIOBUS bubmotexa [JOK
paBHOBECUS pblyara https://m.edsoo.ru/ff0a48a6
KoaddunuenT monesnoro neiictBus

60 MexaHu3Ma. JlabopaTopHas pabora 0.5
«3mepenne KIIJI HakioHHOM
IIJIOCKOCTU

61 Pemenne 3amau mo teme "Pabora, bu6mmoreka [JOK
MoIIHOCTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckast SHEPrus. bubmmorexa [IOK




Kunernueckas u moreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHS MEXaHUYECKOU
SHEpruu

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT I10 TEME
"DKCnepuMEHTAIBHOE ONpE/eIeHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHIIUATBHON SHEPTrUu Mpu
CKaTBIBAHUH TeJIa 0 HAKJIOHHOMN
mIockocTu"

65

Kontponbshas pabora o reme
«PaboTa 1 MOIHOCTE. DHEPTUs»

66

PesepBHbIii ypok. PaboTa ¢ Tekctamu
no treMe "MexaHn4eckoe ABrKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adeeb

67

PesepBHbiii ypok. Pabota ¢ Tekctamu
o reMme "JlaBneHue TBEPABIX TeI,
KHUJKOCTEHN U ra3oB"

bu6moreka [JOK
https://m.edsoo.ru/ff0adffe

68

PeseprHbiii ypok. Pabota ¢ Tekcramu
o teme "Paborta. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KUIIACC

KosmnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
Tema ypoka Konrpoabnsbie | IlpakTnueckue
n/n Bcero H3yYeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsl
OcCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
. bu6moreka [JOK
1 KWHETUYECKON TEOPUH U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pazmep aTOMOB K MOJIEKYJI 1
3 Monemu TBEpAOro0, KUIAKOTO U | bubmuorexa LIOK
ra3000pa3HOro COCTOSIHUI BellecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBONCTB TBEPIOTO,
4 KHUJKOT0 ¥ Ta3000pa3HOro COCTOSHUN |
BEII[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYE€CKOI TEOpUH
bu6mmoreka [JOK
5 Kpucrammueckue n amopgHsbie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaMWUIIPHOCTb. | bubmotexa [JOK
IToBepxXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemnoBoe paclIMpeHue U cKaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypsl O
8 CKOPOCTBIO TETJIOBOT'O ABUXKEHUS 1
YaCTHI]
9 Buytpennsis sHeprus. Crioco0Obt | bubmmorexa [IOK
W3MEHEHUS BHYTPEHHEN YJHEPT U1 https://m.edsoo.ru/ff0aSc60
10 Buns! Tennonepenaun 1 bubmmoreka LIOK




https://m.edsoo.ru/ff0a6412

Ypoxk-koHpepenuus "TlpakTuueckoe
WCIOJIb30BAHUE TEMJIOBBIX CBOMCTB

bu6moreka [JOK

11
BELLECTB U MAaTEpUAJIOB B LIETAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonuuectBo TenyioTel. Y ienbHas bu6moreka [JOK
TEMJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TermnoBoro 0ajgaHca. bubmuotexa [JOK
TennooOMeH u TeMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabora
14 "UccnemoBaHue SIBICHUS bubmioreka [IOK
TEIJI000MeHa MPU CMEIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsuer Boabl"
Pacuer xonmuecTBa TEMIOTHI,
15 HE00XOMMOTO JIJIsl HAarpEeBaHUS TeJia
Y BBIICIIIEMOTO UM TIPU OXJIQXKICHUHN
16 Jlabopatopnas padota "OmpeneneHue bubmmorexa [IOK
yAEIbHOMN TENJI0EMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y AelbHasl TerioTa bubmuotexa [JOK
CrOpaHmst https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAEBAHUE
P bubmioreka [IOK
18 KPUCTAJUINYECKHUX TE. Y IeJIbHas
https://m.edsoo.ru/ff0a71d2
TENJI0Ta MJIaBICHUS
19 JlabopaTopnas pabora "Onpenenenue bubmuorexa [JOK
YIEIbHOH TEIUIOTHI IUIaBJIeHU Jpaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOH/IEHCaLlUs. bubmuoreka LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas Teriora bu6mmoreka [JOK




napooOpa3oBaHUs M KOH/ICH CAIIHH.
3aBUCHMOCTH TEMIIEPATYPbI KUTICHUS
oT aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxunocts Bo3ayxa. JIaboparopHas
paborta "OnpeneneHue
OTHOCUTEIBHOM BJIAKHOCTH BO3yXa"

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

23

Pemenue 3aa4 Ha OIIpEACIICHUC
BJIAJKHOCTH BO3yXa

24

[IpuHLMIIBI paOOTHI TEMIOBBIX
neurareneii. [lapoBast TypOuHa.
JlBurarens BHyTPEHHETO CropaHus

25

KII[ TennoBoro aBuraress.
TennoBpie ABUTATENN U 3aIUATA
OKpY’KarOIIEH CpeJibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHMs U NMpPEeBpaLICHUs
SHEPTUH B TEIJIOBBIX MPOIIeccax

27

[ToaroToBka K KOHTPOJIBHOM padoTe
no teMe "TenaoBbie ABJICHUS.
N3meHenune arperaTHeIX COCTOSIHUI
Benlecrna"

bubmioreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTtponbsHas pabora 1o reme
"Tennossle siBJIeHUS. VI3MeHeHnE
arperaTHbIX COCTOSIHHM BelecTsa"

bubmioreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzauus ten. JBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccienosanue "DneKTpu3anus
TeJ UHIYKLIMEH U NTpU
COIPUKOCHOBEHUN"




BzaumogeiicTBue 3apsiaKEHHBIX TET.

bubmoteka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUIECKOE TTOJIE.

1 HanpspkeHHOCTh 2JIeKTpUYecKOro bubmoteka IJOK
nosst. [IpuHnmn cynepro3suuuu https://m.edsoo.ru/ff0a8a0a
JNEKTPUYECKUX MOJIEH
Hocurenu anekTpuyeckux 3apsaos.

33 OnemeHTapHblil 3apsaa. CtpoeHue
aToma

34 IIpoBOHUKY U TUAIEKTPUKU. 3AKOH bubmuorexa LIOK
COXPaHEHHUS HIEKTPUUECKOrO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aau Ha npuMeHEHNE bu6mmorexa IIOK
CBOMCTB IEKTPUYECKUX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €r0

36 cyliecTBoBaHMs. MIcTOUHUKI bubmiorexa IIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUUECKOT 0 TOKa

37 JleiCcTBUS DIEKTPUIECKOr0 TOKA brbmiorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccinenopanue "Jlericreue

38 UIEKTPUUECKOI0 M0JIS HA POBOJHUKU 1
U JUAJIEKTPUKH"

39 DJIEKTPUYECKUN TOK B METAJLIAX, bubmuorexa [JOK
JKHUAKOCTAX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTu
Cuna Toka. Jlabopatopnas pabota

41 "N3mepenne U peryJmpoBaHue CHIIbI 0.5 butmmorexa [IOK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUYECKOE HAIIPSKEHUE.
BoabsT™metp. JITabopaTopHas pabora

bu6moreka [JOK

42 0.5
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9%e14
HanpsoKeHus "

43 CornpoTuBIICHHE TPOBOTHHUKA. bubmoteka IJOK
VYaenpHOE CONPOTUBIIEHNE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabora "3aBUCUMOCTb

44 3JEKTPUYECKOTO CONIPOTUBIICHUS | bubmuotexa [JOK
IIPOBOJHUKA OT €0 AJIMHBI, III0IIALN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOro CeueHus 1 Matepraia”
3aBUCUMOCTh CHJIBI TOKA OT

bubmioreka [IOK
45 HanpspkeHus. 3akoH Oma s ydacTka
https://m.edsoo.ru/ff0aad44a
enu
JlabopaTopHas pabora
"NccnenoBanue 3aBUCUMOCTH CHJIBI
bu6mmoreka [JOK
46 TOKa, UIYLIEr0 Yepe3 Pe3ncTop, OT 1
https://m.edsoo.ru/ff0aa04e
COTIPOTHBJICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47 [TocnenoBarenpHOE U MTapajuieIbHOE
COEIMHEHHUS IPOBOJIHUKOB
JlabopaTopnas pabora "[IpoBepka

43 MpaBuJIa CI0KEHHUS HATPSDKEHUN MPpU | bubmuotexa [JOK
MOCJIEA0BATEIBHOM COEIMHEHNU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”

JlabopaTopnas padora "[IpoBepka
49 MpaBuIa JIJIs CUJIBI TOKA TIPH 1 bubmotexa [JOK

napauiCJabHOM COCAUHCHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Penienue 3aa4 Ha NpUMEHEHUE

bu6mmoreka [JOK
50 3akoHa OMa JJIsl pa3IugyHOro
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TPOBOIHUKOB
51 Pab6oTta 1 MOIITHOCTH JIEKTPUIECKOTO bubmoteka IJOK
Toka. 3akoH [[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabora "OnpeneneHue
52 a0O0TbI U MOIIIHOCTH 3JIEKTPUYECKOTO bubmorera TIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DnexTpuYecKue LeNu U ToTpeduTenu
. bu6moreka [JOK
53 JIEKTPUYECKON SHEPIHH B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
[ToaroToBKa K KOHTPOJIBHON paboTe
10 TeMe "DIJIEKTPUYECKHUE 3apsilibl.
bu6mmoreka [JOK
54 3apspKeHHBIE Tela U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locTosTHHBIN
BIEKTPUYECKUN TOK"
KonTtponbshas paborta o reme
"DneKTpuyecKue 3apsabl.
bu6mmoreka [JOK
55 3apspKeHHBIE Tena U UX
. . https://m.edsoo.ru/ff0abea8
B3auMozencTBus. [locTossHHBII
AIEKTPUYECKUN TOK"
56 [locTosiHHBIE MArHUTBI, X
B3aUMOJIEHiCTBHE
57 VYpok-uccinenopanue "M3yuenne bubmuorexa [JOK
MOJIe MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€ noje. MarautHoe nosue
bu6mmoreka [JOK
58 3eMIIi ¥ ero 3HauYCHUE JJIs )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OnbIT Opcrena. MarHuTHOE 10JIe
ANIEKTPUYECKOr0 TOKa MarHuTHOE
T10JI€ KaTyLIKHA C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 2JIeKTPOMarHUTOB B
texHuke. JlabopaTopHas padora
"N3yuenue qeicTBUSI MArHUTHOT O
I10JIs1 HA IPOBOJHUK C TOKOM"

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOJABUTATEND IIOCTOSHHOT O
Toka. Mcnosib3oBanue
3JIEKTPO/IBUTATEIIEH B TEXHUIECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopnas pabora
"KoHcTpynpoBaHue u n3ydeHue
paboThI dMIeKTpoABUTATENA"

bubmioreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apanes. 3aKoH
3J'ICKTpOMaI‘HI/ITHOI71 HUHAYKIOUH.
[IpaBuno Jlenna

63

Onexrporenepatop. Criocoos!

MOJYUYCHHUA BHGKTqueCKOﬁ OHCPIruu.

3J'IeKTp0CTaHI_II/II/I Ha
BO300HOBJIIEMBIX HCTOYHHUKAX
OQHCPIrun

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TemMe "DIEKTPUIYECKUE U
MAarHUTHBIC SABJICHUS"

65

KonTponpHas pabora 1o Teme
"DeKTpuYecKue 1 MarHUTHbIE
sIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHbIii ypok. PaboTa ¢ Tekctamu | bubmmorexa [IOK
no teme "TensoBeie siBIeHUS" https://m.edsoo.ru/ff0accSe
Pe3sepBHbIif ypok. Pabora ¢ Tekctamu
" . bu6moreka [JOK
67 o teme "llocTossHHBII 1
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKUHN TOK
68 PesepBHbIif ypok. Pabora ¢ Tekctamu |
1o Teme "MarHuTHbIC SBICHUSA"
OBUIEE KOJIMYECTBO YACOB I10 63 145

I[TPOTPAMME




9 KUIIACC

Ne

n/
n

Tema ypoka

KoaunyecTBo 4acoB

Bce
ro

Kounrpous
HbIE
padoThbI

IIpakTHnue
CKHe
padoThI

Jara
usyue
HUS

JIEKTPOHHBIE
nudposbie
00pa3oBaTeIbHbI
e pecypchl

Mexanngeckoe
JBUKCHUE.
MarepuanbHas
TOYKa

Cucrema
oTCYera.
OTHOCHUTEIBHOCT
b
MEXaHUYECKOTO
TBIDKEHUS

but6moreka [JOK
https://m.edsoo.ru/ff
0ad474

PaBromepHoe
NPAMOJIMHENHOE
JBUYKEHUE

but6moreka [JOK
https://m.edsoo.ru/ff
Oad19a

HepasnomepHoe
NPSAMOJIMHENHOE
JIBUOKEHUE.
Cpenuss u
MTHOBEHHas
CKOpOCTb

IIpsimonuHeHOe
PaBHOYCKOPEHHO
€ IBUJKCHHUE.
Yckopenue

bu6moreka [JOK
https://m.edsoo.ru/ff
0ad8d4

CkopocTb
IIPSIMOJINHEUHOT
0
PaBHOYCKOPEHHO
IO IBUKEHUS.
I'padux
CKOpPOCTH

JlaGopaTopHas
pabora
"Onpenenenue
YCKOpEHUs Tena
npu
PaBHOYCKOPEHHO
M JIBHDKEHUH TI0
HaKJIOHHOU

bu6moreka [JOK
https://m.edsoo.ru/ff
0adbl8




miIockoctu"”

CBobOogHOE
8 HajcHue Tel.
Onbitel [Nannes
PaBHOMEpHOE
NIBIDKEHHUE I10
OKPYXHOCTH.
Ilepnon n bu6mmorexa [IOK
9 JacToTa https://m.edsoo.ru/tf
oOpareHus. 0acl76
JIngeiinas u
yTIIoBas
CKOpPOCTH
[entpocTpemuTe
10 JILHOE
YCKOpEHHE
[1epBblii 3ak0H bu6moreka [IOK
11 Hrerotona. https://m.edsoo.ru/tf
BekTop cunbl 0ae612
Bropoii 3akoH
bubmmoreka [IOK
HrroToHa.
12 p § https://m.edsoo.ru/ff
ABHOJICHCTBYIO 0acT2a
mas cuiia
Tperuit 3akoH
bubmmoreka [IOK
Hrrortona.
13 C https://m.edsoo.ru/ff
YIEPIIO3UITUS 020982
cHI
Pemenune 3amau
A HMeHeiHe but6moreka [JOK
14 p https://m.edsoo.ru/ff
3aKOHOB Oach6e
Hrrorona
Cuina oCTH bu6mmoreka [JOK
15 yupyr ' https://m.edsoo.ru/ff
3akoH ['yka
Oaeca?
Pemenue 3amau
16 o teMe «Cuiaa
YOPYTOCTH»
JlaGopaTopHas
pabora bubmmorexa [{OK
17 «Omnpenenenne https://m.edsoo.ru/ff
)KECTKOCTH Oaee28
TIPYKUHBI
but6moreka [JOK
18 Cuna TpeHus

https://m.edsoo.ru/ff




0af738

Pemenue 3agau bub6morexa IIOK
19 o teme «Cua https://m.edsoo.ru/ff

TPEHUA» Oafa26

JlaGopaTopHas

pabora

"Onpenenenne bu6mmorexa [IOK
20 Koo (HienTa https://m.edsoo.ru/ff

Oaf8be

TpEHUS

CKOJTbKeHHS"

Pemenne 3agau

10 TEME

" but6mmoreka [JOK
21 SaKOHEL https://m.edsoo.ru/ff

HeroTona. Cuna

Oafb8e

ynpyroctu. Cuna

TpeHus"

Cua TSDKECTH U

3aKO0H

BCEMUPHOT' O bu6motexa [IOK
22 TACOTCHUSL. https://m.edsoo.ru/ff

Yckopenue 0af044

CBOOOHOTO

TaJICHAS

VYpok-

KOH(epeHIIUs

"JIBY>KEHUE TEN

BOKPYT
23 IPaBUTALIMOHHOT

0 IIEHTpa

(Conueunas

CHUCTEMA).

lanakTuku"

Pemenue 3agau

no teme "Cuna bubmmoreka [IOK
24 TSDKECTU B 3aKOH https://m.edsoo.ru/ff

BCEMHPHOIO 0af5f8

TAroTeHus"

ITepBas

KOCMHYECKas bu6moreka [JOK
25 CKOpOCTb. https://m.edsoo.ru/ff

HeBecomocTts 1 0af33c

neperpys3Ku
26 PaBHOBecHe bu6moreka [JOK

MaTepUaIbHON

https://m.edsoo.ru/ff




TOYKH.
AGCcoMmOTHO
TBEPAOE TETO.
PaBHoBecue
TBEPAOTO TeNa C
3aKpETIEHHOW
OCBIO BpAIICHUS

Oafe36

MOMEHT CHIIBL.

27
LenTp TsxecTn
Pemenne 3agau
but6moreka [JOK
10 TEME
28 "MOMCHT CHITEL https://m.edsoo.ru/ff
’ 0b02b4
Hentp Tsxectn"
IToaroroBka K
KOHTPOJIbHOM
paboTe 1o Teme bu6motexa [IOK
29 "MexaHU4ecKoe https://m.edsoo.ru/ff
JIBWKCHUE. 0b0408
B3aumoneiictBue
Tea"
Kountponbnas
pabora 1o Teme
" bubmumoreka [IOK
MexaHn4ecKkoe
30 BIKCHIC https://m.edsoo.ru/ff
A g 0bOGec
Bzaumoneiictue
Tea"
Nmmynsc Tena.
WMIitynbc cuIbl.
3akoH
bu6mmoreka [JOK
COXpaHEHUS
31 https://m.edsoo.ru/tf
UMITYJIbCA. 0b07fa
Yupyroe u
HEYIpyroe
B3aHMOJIENCTBUE
Pemenne 3agau
" bubmmorexa [IOK
o TeMme "3aKoH
32 coxbae https://m.edsoo.ru/ff
XPAHEHiA 0b096c
UMITyJIbCa
Ypok-
KOH(EepeHIIHS
"PeakTHBHOE
33

IBUKCHUE B
PUPOJIE U
TexHuke"




34

Mexanuueckas
pabora u
MOIIIHOCTh

bu6moreka IIOK
https://m.edsoo.ru/ff
0b0ag4

35

PaGora cuiel
TAXKECTHU, CUJIbI

YIOPYIOCTH U
CHJIBI TPEHUS

bub6morexa IIOK
https://m.edsoo.ru/ff
0b0db&

36

JlaGopaTopHas
pabora
«Omnpenenenne
pabOThI CHITBI
TPEHUS TIPH
pPaBHOMEPHOM
JBIKEHUH TeNa
1o
TOPU30HTATBHON
MTOBEPXHOCTH»

37

CBsI3b 2HEPIrUu U
paboThI.
[TorenunanbHas
SHEPrus

38

Kunernueckas
SHEPrusl.
Teopema o
KHHETUYECKOU
SHEPrUuu

bub6mmoreka [JOK
https://m.edsoo.ru/ff
0b0c32

39

3aKoH
COXpaHEHUs
SHEPIrHH B
MEXaHHMKE

40

JlaGopaTopHas
pabota
«3yuenue
3aKOHa
COXpaHEeHUs
SHEPrumn»

bu6moreka IIOK
https://m.edsoo.ru/ff
Obl2fe

41

Konebarensuoe
JABUKCHHUEC U €T0
XapaKTEePUCTUKU

bu6morexa IIOK
https://m.edsoo.ru/ff
0b1858

42

3aTyxawliue
KoJieOaHus.
BriHyX1€HHBIE
KoJIeOaHus.
Pe3onanc

bu6moreka [JOK
https://m.edsoo.ru/ff
0b20f0




43

MaremaTudecku
W ¥ IpY>KUHHBIA
MasTHUKH

44

Ypok-
HCCIICIOBAHHUE
«3aBHUCHMOCThH
nepuoja
KoJIeOaHUH OT
’KECTKOCTH
MPY>KUHBI |
MAaccChl Tpy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff
0b197a

45

[IpeBpamienue
SHEPruu Mpu
MEXaHUYECKUX
KoJIeOaHUIX

46

JlaGopaTopHas
pabora
«Omnpenenenue
YaCTOThI U
nepuoja
KOJIeOaHUM
PY>KHHHOT O
MasITHUKA)

but6moreka [JOK
https://m.edsoo.ru/ff
Oblaec

47

JlabopaTopHas
pabora
«ITpoBepka
HE3aBUCUMOCTHU
nepuosa
KosieOaHMi
rpysa,
MOJBEIICHHOTO K
HUTH, OT MaCCBhI
rpy3a»

bu6moreka [JOK
https://m.edsoo.ru/ff
0b197a

48

Mexanndeckue
BOJIHEI.
CsoiicTBa
MEXaHUYECKUX
BOJIH.
[IpononbHbIE U
MorepevyHbIe
BOJIHEBI

bubmunoreka [IOK
https://m.edsoo.ru/ff
Ob2l1fe

49

VYpok-
KOH(epeHIIUs
"MexaHn4eckne




BOJIHEI B
TBEPIIOM TEIIE.
CelicMuyeckue
BOJHEI"

50

3BYK.
PacnipocTpanenu
€ U OTpaXkeHUe

3ByKa

51

Ypok-
HCCIIEIOBAHHUE
"Habmronenue
3aBUCUMOCTH
BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pomkocTh
3ByKa U BbICOTA
TOHA.
AKycTU4YecKui
pe3oHaHc

53

Ypok-
KOH(epeHIus
"VabTpa3Byk u
nH(ppa3ByK B
MPUPOJIE U
TeXHUKE"

bubmmoreka [IOK
https://m.edsoo.ru/ff
0b23ca

54

IToaroroBka x
KOHTPOJIbHOMN
paborte 1o Teme
"3aKOHBI
COXpaHEHUSI.
MexaHndeckue
KoJieOaHus U
BOJIHEI"

bu6moreka [JOK
https://m.edsoo.ru/ff
0b2510

55

Koutponbnas
paboTa 1o Teme
"3aKOHBI
COXpaHEHHUSI.
Mexanndeckue
KoJieOaHus 1
BOJIHEI"

56

DNeKTPOMarHuT
HOE TI0JIE.
ONEeKTPOMarHuT
HBIC BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff
Ob2abe




57

CBoiicTBa
AJIEKTPOMArHuTH
BIX BOJIH

58

Ypok-
KoH(epeHIus
"Ikamna
AJIEKTPOMAarHuTH
BIX BOJIH.
HUcnons3oBanue
AJIEKTPOMArHuTH
BIX BOJIH JUJISI
COTOBOM CcBS3H"

bu6moreka [JOK
https://m.edsoo.ru/ff
0Ob2fe6

59

Ypok-
HCCIIeIOBaHNE
"U3yueHue
CBOMCTB
AIEKTPOMArHUTH
BIX BOJIH C
MTOMOIIIBIO
MOOHITLHOTO
tenedona"

but6moreka [JOK
https://m.edsoo.ru/ff
0b2c6e

60

Pemenue 3agau
Ha OIpeNIEIeHNE
YaCTOTHI U
JJIAHBI
3JIEKTPOMArHUTH
OM BOJIHBI

61

DJIEKTPOMAarHuT
Has Ipupoaa
ceeta. CKOpocTh
cBera. BonHoBbIe
CBOICTBA CBETA

but6moreka [JOK
https://m.edsoo.ru/ff
0b31d0

62

Hcrounuku
CBeTa.
[IpsmonuHeitnoe
pacnpocTpaHeHU
¢ CBeTa.
3aTMeHus
Comnnua u Jlynst

but6moreka [JOK
https://m.edsoo.ru/ff
0b3658

63

3aKoH
OTpaKEHUS
cBeTa. 3epkaa.
Pemenne 3amau
Ha IPUMEHEHUE

bu6moreka [JOK
https://m.edsoo.ru/ff
0b38c4




3aKOHA
OTpaKEHUS
cBeTa

64

[Ipenomnenue
cBeTa. 3aKOH
MIPEIIOMIICHHS
CBETa

bub6morexa IIOK
https://m.edsoo.ru/ff
Ob3aea

65

ITomHaOE
BHYTpPEHHEE
OTpaKeHUe
CBeTa.
HUcnonn3oBanue
ITOJIHOT'O
BHYTPEHHETO
OTPAKEHUS B
ONTHYECKUX
CBETOBOJIAX

but6moreka [JOK
https://m.edsoo.ru/ff
0b3c5c

66

JlaGopaTopHas
pabora
"Uccnenoanue
3aBHCHMOCTHU
yria
TIPEITIOMIICHUS
CBETOBOT'O JTy4a
OT yrJjia MaJeHus
Ha TPaHMIIC
"BO31yX-

nn

CTCKIJIO

67

Ypok-
KOH(epeHIUs
"Ucmons3oBaHue
IOJIHOr'O
BHYTPECHHETO
OTPaXKCHUS:
CBETOBOJIHI,
OIITHUKOBOJIOKOHH
ast CBSI3B"

68

JIMH3LIL.
Onrryeckas
CUJIa JINH3BI

bubmmoreka [IOK
https://m.edsoo.ru/ff
0b3f2c

69

ITocTpoenue
M300paKCHUM B
JIMH3aXx

bu6moreka [JOK
https://m.edsoo.ru/ff
0b444a

70

JlaGopatopHas

bu6moreka [JOK




pabora
"Onpenenenue
¢doxycHOro
paccTosHUS H
ONTHYECKOU
CHUTBI
cobuparonien
JUH3BI"

https://m.edsoo.ru/ff
0b4206

71

Ypok-
KOH(epeHIUs
"Onrtuyeckue
JIMH30BbIE
npubopsr"

bu6moreka [JOK
https://m.edsoo.ru/ff
OcOa7e

72

I'na3 kax
onrtuyeckas
cucrema. 3peHue

but6mmoreka [JOK
https://m.edsoo.ru/ff
0b4684

73

Ypok-
KOH(epeHIIUs
"Jled ekt
3penus. Kak
COXPaHHUTh
3penue"

74

Paznoxxenue
Oenoro ceera B
cnekTp. OnbIThI
HrroTona.
Cnoxxenmue
CHEKTPaTbHBIX
[IBETOB.
Hucnepcus
cBeTa

bu6moreka [JOK
https://m.edsoo.ru/ff
0c0f4c

75

JlabGopaTopHas
pabota "OnbIThl
0 Pa3JIOKECHHIO
Oenoro ceera B
CIIEKTp U
BOCIPHUSITUIO
BeTa
peIMETOB MIPH
AX HAOIIOEHUHU
gepe3 [[BETOBbBIC

¢mbTpH"

but6moreka [JOK
https://m.edsoo.ru/ff
0OcOe2a

76

VYpok-
MPAKTUKYM




"BoJiHOBEIE
CBOICTBA CBETA:

JUCIIEPCHS,
uHTephepeHHs
u nudpaxusa”
OnbIThI Eu 10K
HOIHOTEKA
Pesepdopna n
77 pGopa https://m.edsoo.ru/ff
TJIaHeTapHast 0cl2a8
MOJIENb aTOMa
[ToctrynmaTs
78 bopa. Monens
atoma bopa
Ucnyckanue u
MOTJIONIEHNE
but6mmoreka [JOK
CBETa aTOMOM.
79 K https://m.edsoo.ru/ff
BATTEL Oclddc
JInneniuateie
CIIEKTPBI
Ypok-
MPaKTUKYM bu6morexa [IOK
80 "HaOmonenue https://m.edsoo.ru/ff
CIIEKTPOB 0c1550
ucnyckaHus"
bub6mmoreka [JOK
PammoakTuBHOCT
81 .. https://m.edsoo.ru/ff
b U €€ BUIBI 0cL672
Crpoenue
bu6moreka [JOK
aTOMHOTO siJipa.
82 q https://m.edsoo.ru/tf
YKJIOHHAS 0cl8ac
MO/ eI
PagnoakTuBHEIE bu6moreka [IOK
83 MpeBpallEeHHUs. https://m.edsoo.ru/ff
H3otonsl Oclal4
Pemenue 3agau
bu6moreka IIOK
10 TEME:
84 "p https://m.edsoo.ru/ff
aIUOaKTUBHBIE Oclbda
npeBpamieHus"
ITepmo,
85 pHos
nosypacriajia
Ypok-
KOH(epeHus bu6miorexa [JOK
86 "PagnoakTUBHEIE https://m.edsoo.ru/ff
HU3IIy4EHUs B 0c2126

npUpoJIe,




MeAUIIMHE,
TeXHuKe"

87

Snepubie
peakiuu.

3aKOHEBI
COXpaHEHUS
3aps10BOrO 1
MacCOBOI'0 YHCEI

bub6morexa IIOK
https://m.edsoo.ru/ff
Oclc58

88

DOHeprus CBs3U
ATOMHBIX SI7IED.
CBs13b Macchl U
SHEPrUun

but6moreka [JOK
https://m.edsoo.ru/ff
Ocld7a

89

Pemenne 3agau
10 TEME
"SnepHbie
peakuuu"

90

Peakumu cuntesa
Y JIeJICHUS sIep.
Hcrounuku
sHeprun CoJHia
U 3BE3]

bu6moreka [JOK
https://m.edsoo.ru/ff
Ocle88

91

Ypok-
KOH(epeHIIUs
"Snepunas
SHEPreTUKa.
JleiicTBUSA
pPaaOaKTUBHBIX
U3IIy4CHUH Ha
KUBBIC
OpraHnu3Mbl"

92

[ToaroroBka k
KOHTPOJIbHOHN
pabote 1o Teme
"DJIeKTpOMarHuT
HOE TIOJIE.
DJIEKTPOMATrHUT
HBIC BOJIHBIL.
KBanTOBBIE
sIBJICHUS "

bu6moreka IIOK
https://m.edsoo.ru/ff
0c223e

93

KontponbHas
paboTa 1o Teme
"DeKTpOMarHuT
HOE TI0JIE.
ONEeKTPOMarHuT




HbIE BOJIHEL.
KBantoBbie
sBJIeHUA"

94

[ToBTOpEHUE,
o0obieHue.
JlaGopatopHble
paboTHI 1O KypCy
"B3auMoaencTBu
e Ten"

bu6moreka [JOK
https://m.edsoo.ru/ff
0c245a

95

[ToBTOpEHwuE,
000011IeHHE.
Pemenune
pacyeTHbIX U
KauyeCTBEHHBIX
3aJ1a49 110 TEME
"TermoBsie
MpOLIECCHI"

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c2572

96

[ToBTOpEHue,
0000111eHYE.
Pewenne
pacyeTHbIX U
Ka4eCTBEHHbBIX
3a7a4 Mo TeMe
"KIT[] TenmoBbIx
nBurartenein"

bubmmoreka [IOK
https://m.edsoo.ru/ff
0c2a22

97

[ToBTOpeEHwue,
000011IeHHE.
Pemenune
pacyeTHbIX U
Ka4yeCTBEHHbBIX
3a/Ja4 1o TeMe
"KIT/
3JIEKTPOYCTAHOB

OK

but6moreka [JOK
https://m.edsoo.ru/ff
0c2b30

98

[ToBTOpEHue,
0000111EHME.
JlaGopaTopHbie
paboTHI IO KypCy
"CBeToBBIE
sIBJICHUS "

bubmunoreka [IOK
https://m.edsoo.ru/ff
0c2c52

99

IToBTOpeEHue,
000011IeHHE.
Paborta ¢
TEKCTaMHU I10

bu6moreka [JOK
https://m.edsoo.ru/ff
0c2d6a




Teme "3aKOHBI
COXpaHEHUS B
mexaHuke"

100

[ToBTOpEHUE,
000011ICHHE.
PaboTa c
TEKCTaMU I10
TeMe
"Kosiebanusa u
BOJHBI"

bu6moreka [JOK
https://m.edsoo.ru/ff
0c2e82

101

[ToBTOpEHwuE,
000011IeHHE.
PaboTa ¢
TEKCTaMU I10
teme "CBeTOBBIC
sBieHus"

but6mmoreka [JOK
https://m.edsoo.ru/ff
0c3044

102

[ToBTOpeHue,
0000111eHME.
PaboTa ¢
TEKCTaMHU I10
TeMeE
"KBanroBas u
siepHast
¢uznka"

OBLLEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

102

27
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