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HHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOIO o00IIero o0pa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KCHMM M TpeOOBaHWU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEbHOW MPOTPAMMBI, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ y4€ToM penepanbHOil paboueld mporpaMMbl BOCIUTaHUS U
Konuenuuu npenoaaBanust yueOHoro npeamera « Duznka.

ConepxaHue mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYalOIIUXCS W OPraHU3alMI0 H3Y4YEHUS
bU3UKN Ha NESTEIbHOCTHOM oOcHOBe. B mporpamme mo (pu3uKe YUYUTBHIBAIOTCS
BO3MOXHOCTH YyueOHOro mpenmera B peanuzanuu tpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0ydeHHUs, a TaKkKe
MEXIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00I1Iero 00pa3oBaHusl.

[Iporpamma mo gusuke ycTaHaBIMBAET pacipenesieHue ydeOHoro MaTepuana
1o rogam o0ydeHus (10 Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEI0BATeILHOCTh
U3YUYCHUs] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIINXCSl.

[Iporpamma 1o ¢u3uke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOMN
MIOMOIIY YYUTEITIO B CO3/IaHUU paboveil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

dusnka SBISETCA CUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OWOIOrHMel, acTpoHoMHued U (GU3UYECKOU
reorpadueil, BHOCHUT BKJIAJl B €CTECTBEHHO-HAYYHYI0 KapTHHY MHpA,
npejocTaBisieT Haubojee sCHbIE 00pa3libl MPUMEHEHUSI HAyYHOTO METojla
MO3HAHUs, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIETO
0o0pa3oBaHUsl COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE MPENIOJNAraeT OBJIAJECHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS;

e OICHMBATH U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e HHTEpPOPETUPOBATh  JAaHHBIE W  HUCIOJb30BaTh  HAay4dHbIC
JIOKa3aTeIbCTBA JJIS MOJTYYESHUS BHIBOJIOB.

enu wu3ydenuss (Gu3MKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Duszmka» B
oOpa3oBarenbHbIX opraHm3zanmsax Poccuiickoir @enepauuu, peamu3yrOMIAX



OCHOBHBIE  00IIE00pa3oBaTEIbHBIE MPOrpaMMBbl, YTBEPXKIEHHOW peEIICHUEM
Komnernn MunuctepctBa npocenienus: Poccuiickoit ®deneparuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

e n3yyeHus pusuku:

npuoOpeTeHNEe WHTEepeca W CTPEMJICHUS OOYYalolmUXCsd K HayYHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTEIICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
HCCIIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTara H3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEACTABICHUNH O PoJd (PUBUKK JJIs1 Pa3BUTHUSA JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npodeCCUOHAIBHON JIeSTEIbHOCTH, CBSI3aHHOW C (DU3UKOM, MOATOTOBKA K
JTanbHEHIIIeMy 00YUYEHHUIO B 3TOM HalpaBIICHUH.

JIOCTIKEHHE JTUX LeNel MporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01m1ero oopa3oBaHus 00€CIIEYNBACTCS PEIICHUEM CIIETYIOMINX 3a4a4:

npuoOpeTeHrue 3HAaHUM O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
ABJICHUSX;

npruoOpeTeHNe YMEHUN OMHCHIBAaTh U OOBACHSITH (PU3UUYECKUE SBICHUS C
HCIIOJIb30BaHUEM MMOJYYCHHBIX 3HAHUH;

OCBOCHHE METOJOB PEIICHHS TMPOCTEHIMX pacdETHBIX 3aJad ¢
MCIIOJIb30BaHUEM buznueckux MOJENE, TBOPYECKHUX U
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1aY;

pa3BUTHE YMEHUM HAOIIOAATh MPUPOIHBIC SIBICHUS U BBINOJHSATH OIbITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTEILHBIX TPHUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHMOpPMaNUEe (PU3HYECKOTO COJEpKaHUs,
BKJIIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXXEHUSAX (DU3UKH, aHAIU3 U
KpPUTHYECKOE OIleHHBaHUE WH(OpMaIIy;

3HAKOMCTBO €O cepaMu Ipo(eCcCHOHATBHON JICATEILHOCTH, CBI3aHHBIMU
C (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JIOCTHIKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuenue usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 "acoB: B 7 kiacce — 68 gacoB (2 yaca B HElEm0), B 8
Kiacce — 68 gacoB (2 vaca B Henenmo), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).



[Ipennaraemelii B mporpamMme no (u3HuKe rnepeyeHb J1adopaTOPHBIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTIaeT BHIOOP MPOBEICHUS
1ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
00yyYarommXxcsi, CIUCKa AKCIEPUMEHTAIBHBIX 3a/IaHUi, MpeajiaraéMblX B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOTO K3aMeHa 1o (hU3MKe.



COJEP)XAHME OBYYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B MO3HAHUU OKPY/KAOIEro MUpA.

®usuka — Hayka o npupoge. SsneHus npupoibl. OU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeaUMYMHBL M3MmepeHue ¢u3nueckux BelWduH. DPuznueckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CuCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd H3Y4YalOT MPUPO.Y.
EcTecTBeHHO-HAyUHBIIT METOA TMO3HAHWS: HAONIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SIBICHUN C TOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIUIOBbIC, DIECKTPUUYECKHWE, MAarHuTHBIE, CBETOBBIC
SIBJICHMUSL.

2. ®usmnyeckue MpuOOPHI U MpoLeypa MPSIMbIX U3MEPEHHU aHAJIOTOBBIM U
U (HPOBBIM TPHUOOPOM.

Jlabopamopnwie padbomosl u onvimol.

1. OmnpenesieHHE IEHBI JISJICHUs IIKaJIbl U3MEPUTEIBHOTO Mpubdopa.

2. U3mepeHue pacCTOAHUN.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TEA.

4. Onpenenenue pa3MepOB MajbIX TEJ.

5. M3MepeHue TemIieparypbl MpHU MOMOIIM >KUAKOCTHOTO TEPMOMETpa W
JlaTYUKA TEMIIEPATYPBI.

6. lIpoBenenue uccienoBaHus MO NPOBEPKE THIOTE3bI: AATBHOCTH IOJETA
apuka, MyImeHHOro rOpU30HTAIBLHO, TeM OOJIblle, YeM OOJIbllle BhICOTa
yCKa.

Paznen 2. IlepBoHayajibHble CBeIeHHSI 0 CTPOEHNH BelleCTBA.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenue dactul BemiecTBa. CBs3b CKOPOCTH JBWXKEHHUSI YaCTHI[ C
Temriepatypoii. bpoyHoBckoe aBmwxkenue, nuddysus. BzaumopeiicTBue dacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAIKUBAHHE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPABIX
(KpUCTITMYECKUX) Tell. B3auMOCBsI3b MeXAy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBIL.

Jemoncmpayuu.



1. HaGnronenue OpoyHOBCKOTO ABHKECHUSI.

2. HaGmonenue nuddysum.

3. HabGmonmenune ~ sBmeHuid,  OOBSACHSIOMIMXCS  TMPUTSHKEHUEM WM

OTTaJKMBAHUEM YACTUIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OneHka JuMameTpa aTroMa METOAOM psiioB  (C  UCIHOJIb30BaHUEM

dotorpadmuii).
2. OnBITHI 1O HAOIIOICHUIO TEIIJIOBOTO PACHIUPEHHUS Ta30B.
3. OnbIThI 1O 0OHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSKEHUSL.
Pa3nea 3. /IBu:keHHe U B3aUMO/IelCTBHE TeJl.
Mexanuueckoe ABMKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE [IBUKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPAaBHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKECHUS.
SIBiieHre WHEpHUU. 3aKOH HMHEpIUH. B3aumojeicTBue Ten Kak IpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHMSI Tell. Macca Kak Mepa HWHEpPTHOCTH Tena.
[notHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIC
00BbEMa BelecTna.
Cuna kak xapakTepucThka B3auMmozencTBus Ten. Cuiia ynpyroctd M 3aKoH
I'yka. M3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUia
TskecTH. CHJla TSDKECTH Ha Ipyrux IaHerax. Bec tena. Hesecomocts. CnoxeHue
CHUJI, HaPAaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuja TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSI. TpEeHHE B MPUPOJIEC U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHnue MexaHMYECKOTO JIBHXKEHHUS TeTa.
2. HM3MepeHune CKOpOCTU NPSMOJIUHENHOTO IBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaOmoneHre n3MeHeHUs CKOPOCTH MPU B3aUMOICHCTBUU TEJ.
5. CpaBHEHHE MaccC MO B3aUMOJICUCTBUIO TEIL
6. Cno)xeHue cuJji, HalpaBJIECHHbBIX M0 OJJHON PSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JBIKEHHS (IIapUKa B KUJKOCTH,
MOJIEIIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jiajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WIIM IIapuKa o
HAKJIOHHOU TTOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO Tea.

4. OUBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH pacTsikeHUs (faedopMarinin)
NPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

6



Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEl U ra3oB.

JlaBnenne. CriocoObl YMEHBIIIEHUS U YBEIIMUSHHUS JaBlicHus. JlaBiaeHue rasa.
3aBUCMMOCTh JaBlieHUs raza oT 00bEéma, Temmeparypwl. llepemadya maBieHUsS
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. [IHeBmaTnueckue

MalIMHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJKOCTU OT TiyOuHbl. ['mapocratuueckuit
napajokc. Coobuaromuecs cocyapl. ['uapaBarueckue MeXaHU3MBbl.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpuumHBI CylecTBOBaHUSA
Bo3aymHON oOonouku 3emin. OneiT Toppuuennu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JaBJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! nst u3MepeHus aTMochepHOTO TaBICHHUS.

JlelicTBUE KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Hemoncmpayuu.

S T o o

~

3aBUCHUMOCTbH JAABJIEHUS ra3a OT TEMIEPATYPHI.

[Tepenaua naBiieHUs KUIKOCTHIO U TA30M.

Coob6mraromuecs: COCy/ibl.

I'mppaBnuueckuii mpecc.

[IposiBneHue neicTBUst aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKABAIOUIEH CHJIBI OT 00BbEMa MOrpyKEHHOM YacTu
TeJIa U TIJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YciioBue miaBaHus TeN: IUIABAHWE WIIHA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHONIEHHUS TJIOTHOCTEN Teja U KUIKOCTH.

Jlabopamopnwie padbomosl u onvimol.

1.

NccnenoBanmne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B
YKUAJIKOCTh YaCTH TeJa.

OnpeneneHve  BBITAJKUBAIOIIEW  CWJIbI, JICUCTBYIOUIEH Ha  TeEIO,
NOTPYXEHHOE B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEMCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI,
JIEUCTBYIOIIEH HaA TEJNO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUAJIKOCTh YAaCTH Te€JIa U OT INIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
OIpeieJIEHNE €€ TPYy30N0AbEMHOCTH.

Pa3zpnen 5. PaGoTra 1 MOIIIHOCTH. JHEpPrus.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecusi pblyara. [IpumMeHeHue TmpaBuja paBHOBECUS phlyara K OJIOKY.
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«3onotoe mpaBuio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas d3Heprusa. KuHeTmueckas U TOTEHIMAJbHAs SHEPrUsl.
[IpeBpalienre 0AHOTO BUIA MEXaHUYECKOW DHEPTUU B APYroil. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomosl u onvimot.

1. Omnpepnenenue pabOThl CUIIbI TPEHUS TIPU PAaBHOMEPHOM JBMXKEHUU TeJa

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue yCinoBUM PaBHOBECHS pblUara.
3. UMsmepenue KII/] HaKJIOHHOM TITIOCKOCTH.

4. W3yueHue 3aKOHa COXpPaHECHUSI MEXAHUUYECKON SHEPIUH.
8 KIIACC

Pasnen 6. TenuioBble sIBJICHUS.

OCHOBHBIE TTIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKIAKOLINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.

Mopgenun TBEPAOro, KHUAKOTO U Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue n amopgubie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJII HA OCHOBE IOJIOKEHUW MOJEKYISPHO--KUHETUYECKON TEOPUH.
CmaunBaHue ¥ KalWJUIAPHBIE sBIEHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3p Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBHKEHUS
yacTul. BHyTpeHHsisi sHeprus. CrocoObl H3MEHEHHsS BHYTPEHHEH HHEpruu:
Teronepeaaya U COBEpILIEHUE paboTHI. Bunsr TEIUIONEepeNayu:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TyUEHHUE.

KonuyecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BELIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruloBoro OanaHca. [lnaBiaenue w
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJE€ibHas TEIUIOTA IUIABJICHUS.
[TapooGpazoBanne u kouzaeHcanus. Mcnapenwe. Kunenuwe. YnpenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMOC(hepHOro
JABJICHUSI.

Brnaxxnocts Bo3yxa.

OHeprus TOILIMBA. Y AelIbHAS TEIIOTa CTOPAHMS.

[Ipunuuner pabotel TemnoBbix aurarened KIIJ[ temmoBoro npsurarens.
TennoBble ABUTATENM U 3aLMTA OKPYKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMS U MPEBPAILLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.



vk W oe

o O N o

10.
11.
12.
13.

Habmronenune 6poyHOBCKOTO ABHIKCHHUS.

Hab6monenune nuddysun.

Habmronenue sBIICHUI CMauyuBaHUS U KaIUJUISIPHBIX SBIICHHM.
Habmronenue TenaoBoro pacimpeHus Ted.

N3Menenue naBiieHus ra3a NMpu U3MEHEHUM 00bEMA M HArpeBaHUU WJIU
OXJIQXKJICHUU.

[IpaBuiia u3mMepeHus TeMIIEPATYPHI.

Bunsl renonepenayn.

OxnaxjaeHue pu COBEPIIEHUN PaOdOTHI.

HarpeBanue npu coBepiiieHur padOThl BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
HaOmronenue kumeHus..

Habmroenue mocTosHCTBa TeMIepaTyphl IIPH TUIABJICHUU.
Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSKEHHUSL.
OnbITHI 11O BRIPAMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM MUJIU caxapa.
OnpIThl 1O HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpezenenue JaBiaeHUs BO3yXa B OaJIOHE IINPUIIA.

OnbITEl, TEMOHCTPHUPYIOIIUE 3aBUCUMOCTH [JABJIEHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WM OXJIAKICHUS.

[IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUYECKOI TpyOKE OT TeMIEpaTyphl.

HabGmroneHne u3MeHEHUsT BHYTPEHHEH OSHEpruu Tejla B pe3ysbrare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHA IMPU CMEIIMBAaHUU XOJOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJIMYECTBA  TEILIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEMJI000MEHE C HATPEThIM METAIMYECKUM LUIUHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccenenosanue npouecca UCHapeHus.

OnpeneneHre OTHOCUTENIBHON BIaXKHOCTH BO3/1yXa.

Onpenenenne yaenbHON TENMIOTHI IJIABJICHUS JIbJA.

Pa3znes 7. JieKTpu4ecKkue 1 MarHuTHbIE sIBJICHMS.

OnexkTpuzauus Ten. J[Ba popa 3IEKTpUUECKUX 3apsiaoB. BzaummopeiicTBue
3apsoKEHHBIX  Tell.  3akoH KysjoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJIEMCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPs/I0B U PACCTOSIHUS MEXKTY TEIAMH).



Onektpuyeckoe mnojie. Hanpsox€HHOCTh siekTpudeckoro noss. [lpuHumn
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (HAa KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crtpoenue aroma. IIpoBOAHMKM ©  AUDINEKTPUKH. 3aKOH  COXPAHEHHUS
AJIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHMSI JJIEKTPUUYECKOTO TOKA.
HNctouHuku mMOCTOSHHOrO TOKA. JIeMCTBUSI 3JIEKTPUUYECKOrO TOKa (TEIIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onektpuyeckass uenb. Cuna  ToKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nend. [locnegoBarenbHoe W mapauielbHOE  COCIMHEHHUE
IPOBOIHUKOB.

PaGota u MoOMmHOCTH dJEKTpUUECKOro ToOKa. 3akoH Jlxoyms—JleHna.
DNEKTPUYECKUE TIENU U MOTPEOUTENH dIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTossHHble  MarHuTHl.  B3auMoAeWCTBHME  MOCTOAHHBIX  MarHUTOB.
MarnutHoe none. MaruutHoe mosie 3eMiId U €ro 3Ha4eHUE I KU3HU Ha 3eMJle.
OnbiT  Opcrena. MarautHoe Moje  3JIEKTpUYeckoro Toka. IlpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omnbitel @apaned. fABneHue 37eKTpoMarHuTHON MHAyKuuK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CriocoOb1 MTOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTaHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHU.

Hemoncmpauyuu.

DIIeKTpU3aLUS TEN.
JIBa pozia 3JIEKTPUUECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSHKEHHBIX TET.
YCTpOUCTBO U IEUCTBUE DIEKTPOCKOTA.
DIIEeKTpOCTaTUYECKAS] UHAYKIIHS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpOBOIHUKY U JUBJEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOAHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUJIKOCTH.
. 'a30BBIM pa3ps.
. I3mepeHune cuibl TOKa aMIepMeETPOM.
. I3mepeHune 3JIeKTpUUEeCKOro HaNpsKEHUsI BOJIBTMETPOM.
. PeoctaT u marazus cONnpOTUBIICHHIA.

LW P N o v A WwN e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumoelicTBie MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MAarHUTA.
MoenupoBaHre€ MarHUTHBIX MMOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsiT Dpcrena.

MarauTHoOE€ 1oJjie ToKa. DJIEKTPOMArHHUT.

JlericTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENIb MOCTOSIHHOTO TOKA.

HccnenoBanue sABiIeHUS 3IEKTPOMATHUTHON UHAYKIIHH.

Onbitel Dapapes.

3aBUCMMOCTh HAaIpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie padomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel O HAOMIOACHWIO DJIEKTPU3AIMK TEl WHIAYKIUEH U Tpu
COINPUKOCHOBEHUH.

HccnenoBanue MAEUCTBUS DIEKTPUYECKOTO TIOJISI HA IPOBOAHUKUA U
TUBJIEKTPUKHU.

COopka 1 mpoBepKa pabOTHI IEKTPUUECKOH TIEMTH TTOCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HAPSAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO 4Ye€pe3 pPe3UcTop, OT
COITPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIECHUSA MPOBOAHUKA OT €ro [JMUHBI, IUIOWAAU MONEPEYHOTrO
CEYEHUs U MaTepHana.

[IpoBepka mnpaBuiia CIIOXKEHHS HAIMPSKEHUW TMPU IOCIEI0BATEIbHOM
COEJIMHEHNH JIByX PE3UCTOPOB.

IIpoBepka mpaBwiIa sl CUJIbl TOKAa IPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenre padOThI AAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OnpeneneHrne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIICISIEMONM HaA
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, WIYILETO 4Ye€pe3 JAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBareits.

HccnenoBanne MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3ydyenne MarHMTHOrO MOJiA TMOCTOSHHBIX MArHUTOB MpPH KX
00BEIMHEHUH U PA3ACIICHUU.

Uccnenoanune AEMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

11



17. OOBITBL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJbl  B3aWMOJICHCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa W HamnpaBJICHUS TOKA B
KaTyIIKE.

18. MI3yueHue nelCTBUSI MArHUTHOTO TMOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue padoThl dJIEKTPOIBUTATEIIS.

20. U3mepenue KII/] anekTpoaBurareibHOM yCTaHOBKH.

21. ONBITBL IO HUCCIEIOBAHUIO SIBJICHUSI AJIEKTPOMArHUTHOM WMHAYKIUU:
WCCIICIOBAHUE HW3MEHEHUW 3HAYEHHS W HANpPaBICHUS HHIYKIIMOHHOIO

TOKa.
9 KIIACC

Pasnen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe JaBukeHHe. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHTENIBHOCTh MEXAaHMYECKOI'O0 JBHKEHHS. PaBHOMEpHOE NpPSAMOJIMHEHHOE
nBmxkeHne. HepaBHomepHOoe npsiMosinHeENHOEe ABMKeHUE. CpellHsIsl 1 MTHOBEHHAs
CKOpOCTb T€Jla IPY HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEiHOe aBuxkeHue. (CBoOoaHOE
nagenue. OnbiTsl ['anuies.

PaBHOMepHOE nBUKEHHE MO OKpYkHOCTH. Ilepmon u dactora oOpareHus.
JIuHenHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

Ilepssrii 3akoH Herotona. Bropoit 3akon Herotona. Tpetuit 3akon HproToHa.
[IpuHIMD CynEpNO3ULINN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUsI IOKOS, APYTUE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. Y CKOpEHHE CBOOOAHOTO
najgeHus. J[BuxeHune mianer BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTepuaibHOM TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETVIEHHON OChIO BpallleHUsl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. 3meHenne nmnyiibea. UMnynbe cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE IBUKEHUE.

Mexannueckass paboTa W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b 3HEepruu u pabotsl. [loTeHIManbHas 3Heprus Teina, MOJHSATOrO HaJl
MOBEPXHOCTHIO 3eMiiu. [loTeHInanbHas SHEPIrus cxaToi npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBM)KEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHeHME IIyTE W TPAaeKTOPUM JBHKEHHS OJHOIO M TOTO JK€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHUS TPSMOJIMHENHOTO IBUKCHUS.
HccnenoBanne npu3HaKkoB paBHOYCKOPEHHOTO IBUKEHUS.

HaOGntonenue aBuxKeHUs Tesa 1Mo OKPYKHOCTH.

Habmronenne MexaHn4ecKux sIBICHUH, MPOUCXOAIIMX B CUCTEME OTCUETa
«Tenexxka» 1pum €€ pPaBHOMEPHOM M  YCKOPEHHOM JBH)KCHUH
OTHOCUTEIILHO KaOrHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHs Tela OT MAaccChl Tejla U JIEUCTBYIOIIEH HAa HETO
CUJIBL.

Habntonenue paBeHCTBa CUIT IPU B3aMMOJICUCTBUM TEJL.

N3meneHue Beca Tesna npu yCKOPEHHOM JIBUYKEHUU.

[Iepenaya ummnyJibca mpy B3aUMOIEHCTBUHN TEIL.

[Ipeobpa3zoBanus SHEPTUU MPU B3aUMOICHCTBUU TE.

CoxpaHeHne UMIyJibCca IIPU HEYNIPYTOM B3aUMOACHUCTBHM.

CoxpaHeHue UMIyJIbca IpH a0COITIOTHO YIIPYTOM B3aUMO/IEHCTBUH.
Habmronenne peakTUBHOTO ABU)KECHUS.

CoxpaHeHne MEXaHN4YEeCKON YHEPTHH MTPU CBOOOIHOM IaICHUH.
CoxpaHeHHne MEXaHUYECKOW SHEPTUU NIPU IBH>)KECHUU TeJIa MO AEMCTBUEM
IPY>KUHBI.

Jlabopamopnsie padbomout u onvimet.

1.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JaJTbHEHIIET0 PaBHOMEPHOTO
JBYDKEHUS MIAPUKA WA TEIICHKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHXKCHHS
IapuKa 1o HaKJIOHHOM IIOCKOCTH.

Ompenenenne yCKOpPEHUs Tela TPH PaBHOYCKOPECHHOM JBM)KCHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKCHUHU 03 Ha4allbHOW CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TIPH PABHOYCKOPCHHOM JIBM)KCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenre kodQhuieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Onpenenenre padOTHI CUJIBI TPEHUS NMPHU PABHOMEPHOM JIBFDKCHUHU Teia
10 TOPU30HTAIEHON TTOBEPXHOCTH.
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10. Onpenienienne  pabOThl  CHIIBI  YIIPYTOCTH TMpU  TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOIO U MOJBUKHOIO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpPAHEHUS SHEPTIUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIepUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4eckuil U NPy KUHHBIN MasTHUKU. [IpeBpamienue
SHEPIUH MpH K01eOATETbHOM JIBUKCHUH.

3aryxatouue  kosneOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHW4YeCKMX BOJIH. [IpoposibHble U
IonepeyHbple  BOJIHBL. J[IMHA BOJHBI M CKOPOCTH €€  paclnpoCTpaHEHUs.
MexaHn4decKkre BOJIHBI B TBEPIIOM TENE, CENCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u

yJIBTPa3BYK.
Hemoncmpauuu.
1. HaOmromenne xoneOaHWM TeJI IO JEHCTBHEM CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.
2. HaGmionenue konebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
3. HaOmionenue BRIHYKIEHHBIX KOJIGOAHUI 1 pe30HaHCA.
4. PacmpocTpaHeHre POOJIbHBIX M ITOMEPEYHBIX BOJIH (HA MOJICIIH ).
5. HaOmroeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHUYECKUU PE30OHAHC.

Jlabopamopnwie padbomosl u onvimol.
1. OmpejesieHHMe YacTOTHI W Tepuojaa KoJeOaHWM MaTeMaTH4eCKOTo
MasITHUKA.
2. OmpeneneHue 4acTOThI M IEPHOJia KOJIeOaHUN MPYKUHHOTO MAasSTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU Meproa KOJIeOaHi MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpHoja KojieOaHUM rpysa, MOABEHICHHOTO K
HUTH, OT MaccChl rpysa.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Tepuoja  KoJeOaHHid
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. V3MepeHue yckopeHusi cCBOOOAHOIO MaJIEHHUS.
Pa3zges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BoOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana snaekTpoMarHUTHBIX BOJH. HMcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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DJIeKTpOMarHuTHas mnpupoja cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBoONcCTBAa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomost u onvimel.

1. M3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOHUJIBLHOTO

tenedoHa.
Pa3gea 11. CBeToBBI€E SABJICHHUS.
JlyueBas MOJEIIb CBeETa. HUctounnkn CBeETa. [TpssmosHeHOE

pacnpoctpanenne cBera. 3arMenus ConHua u JIynsl. Otpaxenue cBeta. [Imockoe
3€pKajo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lomHoe BHYTpeHHeEe
OTpakeHUE cBeTa. lCcrnoiap30BaHUE TIOJHOTO BHYTPEHHEIO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xoam gnydet B JsmH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onTuyeckass cucTteMa. bInM30opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Omnbitel HblotoHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. JlMcniepcusi cBera.

Hemoncmpauuu.

[IpsAmonrHENHOE pacpOCTPaHEHNUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

Onrtuyeckuid CBETOBOI.

XoJ ayuded B coOUparonieit JInuH3e.

Xox nyder B paCCeUBArONIEH JIMH3E.

[Tonyuenue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Ipunuun geictBus poToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopenb riasa.

11. Paznoxenue 6e50ro cBeTa B CIEKTP.

12. [TomyueHue 6en0ro cBeTa Mpu CI0KEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaK€HHUS CBETOBOIO Jy4ya OT yriia
naJICHUs.

2. M3ydeHune xapakTEpPUCTHK N300PAKEHUS MTPEAMETA B TUIOCKOM 3epKaie.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO JIyda OT yTJjia
NaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIO».

A A A o
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4. Tlomydenue u3o0paxeHHl ¢ MOMOIIbIO COOUPAIOIIEH JTUH3HI.
Omnpenenennue (POKYCHOTO PacCTOSIHHUSI M ONTUYECKON CHJIbI COOMparoIien
JIMH3BL.

6. OMBITHI O PA3T0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. ONBITHI MO BOCHPUSTHIO I[BETA MPEAMETOB MPHU WX HAOIIOACHUM dYepes
I[BETOBbIE (DUIIHTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omneitel Pezepdopna u mmanerapnas mojens aroma. Moxens aroma bopa.
Hcnyckanue u norjioueHue cBera aroMoM. KBaHThl. JInHEHYaThle CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-usnydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxnonnas wMogmens aromHoro sapa. HWszoromsl. PaamoaxTrBHBIE
npeBpaumenus. [lepron monypacmnana aTOMHBIX IEP.

SnepHble peakuuu. 3aKOHbI COXPaHEHUs 3apsAJOBOTO M MAacCOBOI'O YHCEIL
OHeprusi CBA3M aTOMHBIX snep. CBsA3b Maccel W 3Hepruu. Peakuuu cuHTE3a U
nenenus saaep. Mcrounuku sHeprun ConHIA U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pPagUMOAKTUBHBIX H3JIyYEHUW HA >KUBBIE
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOUICHUSI.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. ChekTp Boaopoja.

4. HaOmonenue TpekoB B kamepe Busbcona.

5. Pabora cuéTurka HOHU3UPYIOIIUX U3TYyUYECHUN.

6. Perucrtpanus n3nydeHus: IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie padomul u onvimol.

1. HaOnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3JIyYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusm).

3. W3mepeHnue paauoakTuBHOIO (oHAa.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIINN MOTYJIb MIPEHA3HAYEH JJIsI CUCTEMATH3alUH
U 0000IIeHHS  TPEIMETHOrO  COACpKaHWA U ONbITa  JICSITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke i MOArOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aM€Hy IO (u3uke i oO0ydaromuxcs,
BBIOPABILIKUX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3yyeHun AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaETCsl JOCTHKECHHUE MPEAMETHBIX U
METANpeJMETHBIX  I[UIAHUPYEMBIX  pe3yJbTaTOB  00yueHusa, (GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHUSA
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SBJICHUN TPUPOJBI M TEXHUKU, OBIAJCHUE YMEHUSIMH OOBACHATH (DU3NYECKUE
SIBJICHUs, TPUMEHss II0JIy4EHHbIE 3HAHWA, pellarb 3agadyd, B TOM YHUCIIE
KaYECTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO NEATENBHOCTHBIA XapaKTep JaHHOIO pas3zesa pean3yercs
3a cu€T TOro, 4TO OOy4YarolyMecs BBIMOJHSIIOT 3aJaHusl, B KOTOPBIX UM
Ipeiaraeres:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAYYHO OOBSICHSITH
dbu3uYecKue BJICHUS B OKPY>KAIOIIEH IPUPOJIC U MOBCETHEBHOMN KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
YyycIe AJs IPOBEPKU TMIIOTE3 U MOJIYUYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITH HAy4YHbIE OCHOBBI HauOOJie€ BaXKHBIX JOCTHXKEHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOIb30BAHUS PA3IUYHbBIX UCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA NPEBPALLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
DHEPIUM.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢pu3uku HA ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTH)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare usydenus Gu3MKM Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y oOyuarorierocss 0yayT copMHpPOBaHBI CICAYIOIINE TUIYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCIIMTAHMS :

— NPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3ndecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHXKEHHSIM POCCUNCKUX YUEHBIX --(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHHEM
JTOCTUXEHUU PU3UKY;

— OCO3HAHUE BAXKHOCTH MOPAJIbHO--3TUYECKHX MPUHIIMIOB B JIESITEIbHOCTH
YYE€HOT0;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

— BOCIIPUSITUE ICTETHYECKUX KadyeCTB (PU3MUECKOW HAyKH: €€ rapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3UYECKOW HAayKHM KaK MOUIHOTO HWHCTPYMEHTa
II03HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOIMM, BAXKHEUILIEW COCTABIAIOLIEH
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATENBHOCTHU, MHTEpPEca K HCCIEI0BaTENbCKON
NesATEIbHOCTH;

5) ¢opMupoBaHusi  KYJbTYPbl  3A0POBbS M  3MOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH Oe30MmacHoro oOpa3a >KUM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTHM MpaBWJI 0OE30MAaCHOTO TMOBEJCHUS Ha
TpaHCIOpPTE, Ha JIOpPOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro 4eJioBeKa;

6) Tpy10BOTO BOCIIMTAHMS:

— AKTUBHOE ydYacTHE€ B pEIICHUU MPaKTHYECKUX 3aaad (B paMKax CEMbH,

oOpa3oBaTeNbHON  OpraHusaluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
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COLIMAJIbHOM HaIpaBiIE€HHOCTHU, TPEOYIOIUX B TOM YHCIe U (U3HYECKUX
3HAHUU;

e — MHTEPEC K MPAKTUYECKOMY U3yUECHUIO MPOdeCcChil, CBA3aHHBIX C (PUBUKOMN;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTANMS HA TPUMEHEHWE (U3MYCCKUX 3HAHWM JUIsl pElIeHHs 3a7ad B
00JIaCTH OKPY’KAIOIIeH Cpenbl, TUIAHUPOBAHMUS TOCTYIIKOB W OIEHKH WX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKpPYKAroUIeh Cpeibl;

e — OCO3HAHHE TJIOOAIBHOrO XapakTepa SKOJOTUYECKUX MPOOJEM U MyTed HX
peLIeHus;

e 8) aganranum K U3MEHSIOIIMMCH YCJIOBHAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e — TOTPEOHOCTH BO B3aMMOJICHCTBUU TPU BBIOJTHCHUH WCCIECIOBAHUNA U
MPOEKTOB (DU3MYECKON HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHHUIM
JIPYTHUX;

e — TIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 IMPAKTHUYECKYIO
NEATENIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM YUCIEe (POPMYIHPOBATH
UJIeU, TIOHATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHHE Ne(DHUITUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00J1acTH
busuky;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUU;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3U IPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOIb30BaHNEM (U3HUECKUX 3HAHUI;

e — OLEHKAa CBOMUX JEUCTBUM C YYETOM BIIMSHUSA HA OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00AJIbHBIX MOCJIECICTBUI.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHMS TporpaMmbl MO ()U3MKE HAa YPOBHE OCHOBHOTO
obmero o6pa3zoBanus y oOyyaromierocss OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbIE ICUCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJISTHBHBIC
yHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Bba3oBble Jjornueckue 1eMcTBUSA:

19



BBISIBJSITh W XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(ssBEHUN);

YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(UKALNN, OCHOBAHUS IS
000011IeHUs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUMS B pAaCCMaTPUBAEMbIX (paKTax,
JTAaHHBIX U HAOJIIOJICHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBJISITh NIPUYMHHO--CJIEICTBEHHBIC CBSA3M TNPH H3YyYEHUH (PUIUUECKHUX
SBJICHUM U MPOIIECCOB, JIeNaTh BBIBOJBI C UCIOJb30BaHUEM JI€IYKTUBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3UYSCKUX BEITMYHH;

CaMOCTOSAITENILHO BBIOMpPAaTh CHOCOO pemieHust yY4eOHOM (U3HYECKOU
3aJau (CpaBHEHUE HECKOJIbKMX BapUaHTOB pPEIIEHUs, BHIOOpP Haubosee
HOJIXOJISIET0 C YUETOM CAMOCTOSITENBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKe 1eHCTBUA.

HCITOJTH30BaTh BOMPOCHI KaK MCCIICOBATEIBCKUN HHCTPYMEHT TTO3HAHHS,
MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OITBIT, HECIOKHBIN
bu3nYecKuil HKCIIEPUMEHT, HEOONbIIOE HWCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHHS;

OIICHWBATh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIIUIO,
MOJIYYCHHYFO B XOJI€ MCCIICIOBAHUS UJIU SKCIICPUMEHTA,;

CaMOCTOATENHFHO (POPMYJIMPOBATH 000OIIIEHUS U BBIBOJIBI 1O PE3yJibTaTaM
IpOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICTOBAHMS;

MPOTHO3UPOBATh  BO3MOXKHOE JallbHEWINee pa3BUTHE  (PH3UUCCKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPENONOKEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaXx.

Pabora ¢ nHpopmanueii:

IPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI M 3alIPOCHI MPHU TOUCKE U
orbope MHGOPMAIMU WIM JaHHBIX C y4ETOM IMPEIIOKEHHON ydeOHOM
bu3nYeCKOM 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pas3IMYHbIX BUIOB U (hOPM IPEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHMAlIbHYI0 (GOpPMY IMpEACTaBICHHUS
uHpopMalMl W HMIUIIOCTPUPOBATH pellacMble 3aJayd  HECJI0KHBIMHU
CXeMaMH, JuarpaMMaMiy, HHOU TpauKoi U X KOMOMHAIIMSIMH.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC AeHCTBHSA:

B XOJIe OOCYXXJEHHUs Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIa€MOM TEMBI U
BBICKa3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHWE 3a/Jaud W TOIepKaHue
OJ1aroke1aTeIbHOCTH OOIICHUS;
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COINOCTABIIATh CBOM CYXKIEHUS C CYXACHUSAMU JPYTMX YYaCTHUKOB
Juanora, oOHapyXHUBaTh pa3IMyle U CXOACTBO MO3UIIHIA;

BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
MyOJMYHO MPECTABIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W HCIOJb30BAaTh  IPEUMYIIECTBA  KOMaHIHOM U
WHAWBUAYANbHONH pabOThl MPU PEIICHUH KOHKPETHOW (PU3NYECKOU
poOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW ACATEIBHOCTH, OPraHU30BBIBAThH JIEHCTBHUS
no e€ JOCTI)KEHHUIO: paclpelesisiTh pPOJiH, O00CYXIaTh MNpPOIECcChl U
pe3ybTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO 4acTh paOOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIIPABICHUIO M KOOPAMHHMPYS CBOM JEWUCTBHUS C JPYyTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh KayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHBIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUA

Camoopranusanus:

BBISIBIISITh TTPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIUX
JUTs1 petieHust PU3NIeCKuX 3HAHUK;

OPUCHTHUPOBAThCA B  PA3JIMYHBIX MMOAXOJAX TMPHUHATHS  PEIICHUN
(MHAMBUAYATbHOE, TPUHATHE PEUICHUS B TPYIIIC, NPUHITHE PEIICHHM
IPYIIION);

CaMOCTOSATEIFHO COCTABJIAThH aJTOPUTM PelIeHUs GU3MUECKON 3a7a9u WA
IUTaHAa HMCCIIEJIOBAHMS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NpeijlaraéMble BAPUAHTHI pEeLICHUMH;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh AJICKBATHYIO OIIEHKY CUTYallMM U MPEJIaraTh MiaH €€ N3MEHEHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHHS  (HEAOCTUIKEHHUS) pe3yJbTaToOB
NeSATEeILHOCTH, IaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTUBBI B JCSATEILHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(GU3MYEeCKOro  HCCIENOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIMXCS CHUTYyallMii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;
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CTaBUTbH ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ CIOpa WIIM JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTrOro;
MPU3HABaTh CBOE MPaBO Ha OMMOKY MPHU perieHnu GU3NIECKUX 3a/1a4 WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPABO JIPYroro.

NPEAMETHBIE PE3YJIbTATBI

K koHiry o0yuenust B 7 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUA:

UCIIONIb30BaTh  MOHATHS:  (U3MUEeCKHMEe UM XUMHUYECKHUE  SIBJICHUS,
HAOIO/IEHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAUMHMUIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHbleé COCTOSIHUSA BelecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXAHMYECKOe JBI)KEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSAMOJIIMHEMHOE), TPACKTOpHUs, PaBHOACHCTBYIOIIAS
CuJIa, nedopmarms (ynpyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuath siBneHus (auddy3us, TEIIoBOe IBM)XEHHE YaCTHUIl BEIECTBa,
PaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBW)XXEHHUE, HWHEpLUS,
B3aMMOJCHMCTBUE TEJI, PABHOBECUE TBEPHBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalleHus, nepenaya AaBieHUS TBEPABIMU TeJIaMH, KUAKOCTSIMU U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE Tejl, [MpeBpalleHUs
MEXaHUYECKON SHEPrur) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMICTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SIBICHUNH B
OKpY’XalollleM MHUpE, B TOM 4ucie (U3MUYECKHE SBJICHUS B IPUPOJE:
NPUMEPBI JABUKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
NpUpoae, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIHSHUE
aTMOC(EpHOro JaBJICHUS Ha KUBOW OpraHU3M, IJIABaHUE PbIO, phluaru B
TeJe YeJIOBEKa, IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOWMCTBA (MPU3HAKH) (PU3MUECKUX SBICHHUIA,
OMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCIOIb3YS
busznyeckue BeNWUYMHBI (Macca, 00bEM, IUIOTHOCTH BEILECTBA, BpeMs,
yTh, CKOPOCTbh, CPEAHSS CKOPOCTh, CUJIa YIPYTIOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPHOro Temna, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CUJIA, MEXaHWYecKas paboTa, MOILIHOCTb, IJIEYO CHIIbI,
MOMEHT CHJbl, KO3(D(UIIMEHT TMOJE3HOro JEHUCTBUSI MEXaHU3MOB,
KUHETUYeCcKass U MOTEHUUaJIbHAas 3HEPrus), Mpu ONHCAHUU MPABUIBHO
TPaKkTOBaThb  (PU3MYECKUI  CMBICI  HUCHOJIb3YEMBIX  BEJIIMYUH, HUX
0003HAUEHUA W €AUHMIBI (PU3MYECKUX BEIMYUH, HAXOAHUTH (POPMYJIbI,
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CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEIUYUH;
XapaKkTepU30BaTh CBOMCTBa Tel, (PU3UUYECKHE SBICHHUS W IPOLECCHI,
WCIIOJNB3Ysl TIpaBUJia CJIOKEHUSI CUJI (BJOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBuwiIO paBHOBecUs phiuara (0Joka),
«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruy, NpPU HSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMKUChIBaTh €r0 MATEMATUYECKOE BHIPAKECHHUE;

OOBACHATH (PU3MUECKUE SIBIECHHUSI, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JOTMYECKHUX ILIAaroB ¢ ONOPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B 1—2 JENCTBUA, MCIOJIb3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONINE (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJBI M MPOBOAUTH PacUEThl, HAXOAUTH CIPABOUYHBIC
JaHHbIEe, HEOOXOAUMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEaTUCTUUYHOCTD
MOJTYYeHHOU (PU3NYECKON BEITUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIUTh MpPU OMOUIU
($u3NYECKUX METOOB, B OIIMCAaHUU UCCIIEI0BAHUS BbIIEIATH IIPOBEPSIeMOe
NpEeANnojoXKeHue  (rumoresy),  pas3jidyaTb U UHTEPIPETUPOBATH
MOJIyYEHHBIA pe3yJibTaT, HAaXOJWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 PE3YJIbTATaM;

OPOBOAMTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(du3nUeCcKuX CBOMCTB TelL: (bopMynrpoBaTh IIPOBEPSIEMBIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO 000pY10BAHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBL;

BBIIOJIHATh MPSMbIE W3MEPEHUS PACCTOSHHUS, BPEMEHM, Macchl Tena,
o0béMa, CHUJBl M TEMIEepaTypbl C MCHOJIB30BAHUEM aHAJOrOBBIX H
nM(poBbIX MPUOOPOB, 3aMKCHIBATh IOKa3aHUS TPUOOPOB C YUYETOM
3aTAaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (hM3MUECKOI BEIMUMUHBI OT
JIPYrol C HCMOJb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO JABMXKYILIErocs Tela OT BPEMEHU [IBMXKCHMS Teja, CHIIbI
TPEHMsI CKOJILKEHUS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOMIAAU CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YJUIMHEHHS MPYXXUHBI, BHITAJIKUBAIOMIEH CHIIBI OT 00BEMaA
NOTPY>KEHHON YacCTH TeJIa U OT IJIOTHOCTH XKHUAKOCTH, €€ HE3aBUCUMOCTH
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OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUs TeJl, YCIOBUW paBHOBECHS pbldyara W OJOKOB), y4aCTBOBATh B
IUTAHUPOBAaHUM  Y4eOHOrO HCCIEAOBaHUsA, CcoOOMpaTh YCTaHOBKY U
BBITIOJHATh WM3MEpEHUs, CJeaysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOTYYCHHONW 3aBUCHMOCTH (DU3MUYECKUX BEJIMYMH B BHUJIC
MPEIOKCHHBIX TaOIWIT U TpauKOB, JENaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIICTOBaHMS;

IPOBOANTh KOCBEHHBIC HU3MEpEeHHs (PU3MYECKHX BEIUYUH (MJIOTHOCTH
BEIIECTBA JKUJIKOCTH M TBEPAOrO TENa, CHJIA TPEHUS CKOJIBKECHHS,
JaBJICHWE  BO3/JyXa, BBITAJKUBAIOIIAS  CWUJIA, JICWCTBYIOIIAs  Ha
HNOTPYKEHHOE B KHUAKOCTh TeNo, KOd()(PUIMEHT MONe3HOro AeHCTBUSA
MPOCTBIX MEXaHU3MOB), CJEAys NPENOKEHHOW WHCTPYKIUU: MPHU
BBITIOJIHEHUHU H3MEPEHHM COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMUMHBI;

cOOJII01aTh MPaBUJIa TEXHUKU 0€30MaCHOCTH U padoTe C J1ad0paTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIMIBI ACHUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIIAIIIHUECS COCYAbI, OapoMerp,
phIYar, OABWKHBINA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKTepHU30BaTh MPHHIMIIBI  JICHCTBUS HW3YYEHHBIX MPHOOPOB M
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX oOmnucaHus (B TOM 4YHCIE:
MNOJIINITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN TMpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONIB3YS 3HAHUS
O CBOMCTBaxX (PM3MUECKHUX SIBICHUN U HEOOXOAUMble (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  NPUMEPHl  (HAXOIUTh  HWH(OpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUW B TOBCETHEBHOU
KU3HH JUIs oOecriedeHus 0€30MacHOCTH MPU OOpallieHUuu ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS W COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popMauuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCSA
3HAHUM © TyTEM CPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uH(GOPMAIIMIO, KOTOpast SBISETCS MPOTHBOPEYMBOW MIM MOXET OBITh
HEJIOCTOBEPHOM;

WCIIOJIH30BATh MPU BHITIOJHEHUN YUEOHBIX 3aaHUN HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy (U3NYECKOTO  COAEpNKAaHMs, CIPABOUYHbIE MaTEepHAaIbI,
pecypcbl cetu MHTEepHET, BiageTh npuéMamMu KOHCTIEKTHPOBAHUSI TEKCTA,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
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co37laBaTh COOCTBEHHbBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (PU3UIECKOTO COACPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKhe COOOLIEHUS O pe3yJbTaTax MPOEKTOB
WA Y4eOHBIX WCCIEAOBaHWN, MPH ITOM TPaMOTHO HCIIOJIb30BAThH
W3YYCHHBI TIOHATUWHBIA ammapaT Kypca (M3HMKH, COMPOBOXAAThH
BBICTYIUUICHHE [TpEe3EHTAIINEH;

IpPU BBINOJHEHUM YUYEOHBIX HPOEKTOB M HCCIEAOBAHUN pACIpPENENAThH
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 33Ja4aMH,
CIIEIUTh 3a BBHIIIOJIHEHUEM IUIAaHA JCWCTBUM, aJeKBATHO OIEHUBATH
COOCTBEHHBIH  BKJaJA B  JEATENIbHOCTh  TIpYMIbl,  BBICTPAUBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonny oOydenus B 8 kiiacce npeamMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUN:

HCIIOJIb30BaTh MOHATHUSA: MAacCa U pa3MEPbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKUE U
aMmop(HbIEe TeNa, HACHIIIEHHBIH W HEHACBIINICHHBIM TMap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEPrUsi, TEIUIOBOM JIBUTaTEllb,
AJIEMEHTAPHBIA JIEKTPUUYECKUM 3apsijl, SJIICKTPUYECKOE T0JI€, MPOBOJHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaThe, TerJionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHUE, KAWJUISIPHBIE SIBJICHHS, UCTIAPECHUE,
KOHJICHCAI[Us, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KHUIIEHUE,
Temionepeaaya (TEmIONpPOBOHOCTD, KOHBEKIIHS, W3JIyUYeHUe),
AJIEKTpU3aIMs TeJl, B3aUMOJICHCTBUE 3aPSIIOB, NEHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJICUCTBUE MArHUTOB, JECUCTBUE
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAs] UHAYKIUS)
M0 ONUCAHUID HUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIMBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBIICHHE M3YYCHHBIX (HU3WUYECKUX  SBJICHUUA B
OKpY’KaroleM MHpe, B TOM 4YHcie (U3UYECKUE SIBICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHWE W KANWJUSIPHBIE SIBJICHUS B MPUPOJIE,
KpUCTAJUIBI B mOpuponae, uznydeHue CoiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, DJIICKTPUUCCKUE
ABJeHUs B atrMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emid, Japedd MoJrOCOB, POJIb MArHUTHOTO TOJIS JJis >KM3HU Ha
3emJie, TIOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJEIATH CYIIECTBEHHBIE CBOWCTBA (NMPHU3HAKH) (PU3UUYECKUX
SIBIICHUI;
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OTKCHIBATH U3yUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCIOIB3YS
bu3ndeckue BeNTUYUHBI (TEMIlepaTypa, BHYTPEHHSISI DHEPTHUS, KOJIUYECTBO
TEIUIOTBL, yJAENbHAs TEIUIOEMKOCTh BELIECTBA, YJIE€JIbHAsA TEILIOTa
IJIaBJI€HUS, yJAelbHasg TeIioTa NapooOpa3oBaHUs, yHAelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOU
MAIlIMHBI, OTHOCHUTEIbHASI BIIAXKHOCTb BO3/1yXa, JJIEKTPUYECKHU 3apsii,
CUJa TOKA, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHBIICHUE IPOBOJHMKA,
yACIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MPH  OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(bU3MYECKU CMBICT MCIOJIb3YEMbIX BEIWYWH, 0003HAUCHUS M CIUHUIIBI
(u3MYEeCKUX BEIMYHMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
bu3MYEeCKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpapuKu
M3YUYEHHBIX 3aBUCUMOCTEHN (PM3UUECKUX BETUYHH;

XapaKkTepU30BaTh CBOMCTBa Tes, (PU3MUYECKHE SBJICHUS W IPOLECCHI,
WCIIOJNIb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYISIPHO--KHHETUYECKON TEOPUH
CTpPOEHHUS BEIIECTBA, MPUHLMUII CYNEPHO3UIUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsAna, 3akoH Oma 1 yyacTKa LIelH, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpPaHEHWsI DSHEPruM, NOpPU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3alHCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMM IMPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JTOTHYECKUX
iaroB ¢ omnopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHHI,
bu3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacdy€THbIE 3aJadud B 2—3 JEWCTBUS, HCHOJIB3YSl 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 3a/1a4M 3aIUCBhIBATh KPAaTKOE YCIIOBUE, BBISABIIATH HEIOCTATOK
JAHHBIX Il pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI H  (OPMYIIHI,
HE0OXoAMMBbIE JUIsl €€ penieHus, NPOBOAUTh Pacy€Thl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BEIUUYUHBI C U3BECTHBIMU JAHHBIMMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEUIUTh TPH TTOMOIIU
($u3MUYECKUX METO/OB, HCIONb3Yysl ONHCAHHE HWCCIIECOBAHUS, BBLICIATH
IIPOBEPSAEMOE  MPEIIIOIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSIAKA
IIPOBEJICHUSI HCCIIEA0BaHUsA, 1E€JaTh BBIBOJIBI;

MPOBOJIUTH OMBITHI 1O HAOMIONECHUIO (U3UYECKUX SBICHUNW WM
(bU3NYECKUX CBOMCTB TeJ (KaNMMUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0béMa, TeMIEPATypbl, CKOPOCTU MPOLIECCA OCTHIBAaHUS U
HarpeBaHUsl MPU HM3JIYYEHUH OT IBETa U3Jydaroliew (moriomnaronieil)
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HOBEPXHOCTH, CKOPOCTh MCHAPEHUsl BOJbI OT TEMIIEPATypbl KUJIKOCTH U
IIoMAaM €€ IOBEPXHOCTH, OJJIEKTpH3alus TeJl W B3aUMOJACHCTBUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJIEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisi MAarHUTHBIX TIOJIEW TMOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OpMyJIUpPOBATH
poBepsiEMbIe MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMMMCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJHATh  MNpSIMbIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HANpsDKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYMH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUI ¢ YUETOM 3aJaHHON a0COJIFOTHOM MOIPELIHOCTH;
IPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
ApPYroi C  UCIOJIB30BAaHUEM IPSMBIX HW3MEPEHHUH  (3aBUCHMOCTH
COMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOU[AJAH IOMEPEYHOrO
CEUEHMS U YACIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEr0o 4Yepe3 MPOBOAHMK, OT HANpsDKEHWs Ha  IIPOBOJHUKE,
UCCJIE0OBAHUE TOCJIEOBATENBHOIO U IMApaUIEJbHOTO  COCAMHEHUI
MPOBOJIHUKOB): IJIJAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh WM3MEPEHHMS, CIeAYysd NPEIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ysbTaThl TOJYyYEHHOW 3aBUCUMOCTH B BHJE Ta0nMll U IpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIEJOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HW3MEPEHUS (PU3NYECKUX BeIWYUH (yIeibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIECHUE IPOBOJAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIENysl NPEIJI0KEHHON WHCTPYKLHH, U
BBIYMCIIATh 3HAUCHHE BEJIUYNHBI;

cO0JII0/1aTh MPaBUIIa TEXHUKU OE€30MMaCHOCTH MpH padoTe ¢ 1abopaTOpHBIM
o0opyTOBaHUEM;

XapaKTEepU30BaTh MPUHIMUIB JEHCTBHUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJITMETP, CUETUMK JIIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
NpUOOpPBI, HarpeBaTENbHbIE ANEKTPOIPUOOPHI (MIPUMEPHI), FIEKTPUUECKUE
MPEIOXPAHUTEIIH, FIEKTPOMATHUT, SJIEKTPOABUTATENb OCTOSSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMSI O CBOWMCTBax (DM3MUECKUX SIBICHUN W HEOOXOIUMBbIE
¢duznueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbBIE
npuOOpbl MO CXeMaM M CXEMAaTHUYHBIM pUCYHKaM  (KHAKOCTHBIN
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TEPMOMETP, TEPMOC, ICUXPOMETP, TMI'POMETP, IBHUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKHUX
LEelel ¢ MocaeA0BaTeNIbHbIM U NapajuIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUEHHMS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
NPUBOAUTH  MpUMEPHl  (HAXOAUTh  MHOpMAUMI0O O  NIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HM U1 oOecrniedeHrsi 0€30MacHOCTU MpU 0OpalieHuu ¢ npudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370pOBbSI M COOIIOAEHUS
HOPM JKOJIOTUYECKOI'O ITOBEJICHUS B OKPYIKAIOIIEH Cpele;

OCYIIECTBJIATh TMOUCK WHGOpManuu (U3MUECKOTO COJEpKaHHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUMXCA 3HAHUW W IYTEM CpaBHEHUS
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB  BBIIACNATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITh HEJOCTOBEPHOI;
MCIIOJIb30BaTh MPHU BBIIIOJHEHUU YU€OHBIX 3a/laHuil HAYYHO--TIOMYJIIPHYIO
aUTEPATypy  (U3MYECKOTO  COJEp>KaHMs, CHPaBOYHBIE MaTepHabl,
pecypchl cetu MHTEpHeT, BiialeTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B PYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHHUS,
o0o0mass wuHpOpMaLMI0 U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
cCollepKaHUsl, B TOM 4YHCIE MYOJIMYHO TMPEACTABIATh PE3yJIbTaThl
IIPOEKTHOW WJIM MCCIIEOBATEIBCKON NESATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAINECH;

IPU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB pacHpeiesiaTh OOS3aHHOCTH B TIpPYyINIE€ B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMH, CJIEAHUThH 3a BBINOJHEHUEM IUIaHA JACHCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIaa B
NEATEIbHOCTD TPYIIIBI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aMOJECICTBUE,
IPOSIBIISS TOTOBHOCTH pa3petiaTb KOH(INKTHL.

K xoHny oOydenus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh TOHATHA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JBMKCHHS, JAehopMarius
(ympyrasi, ImjiacTuueckas), TpPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh U TEPerpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TENO,
IEHTP TsDKECTH TBEPIIOTO Teja, paBHOBECHE, MEXaHMYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHEI,
IIKaJjia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalbHO30PKOCTb,
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CHEKTPBI UCITYCKaHUS U MOIJIOUIEHUS, ab(a-, 0eTa- 1 raMMa-u3IIy4eHHs,
U30TOIIbI, SJIEpHAsi SHEPreTHKA;

pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE BIKEHHE, CBOOOTHOE
najicHue TeJ, PABHOMEPHOE JBIKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, peaKTUBHOE IBW)KEHHE, KojeOaTelbHOE IBUKEHHE (3aTyxarolue U
BBIHY’KJICHHbIE KOJIEOAHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSMOJIMHEHHOE pacIHpoCTpaHEHHE, OTPAKECHHE U TMPETOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3yioKeHHe OesIoro CBeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBCHHAs PaJMOaKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3JIy4YEeHHMsI) 0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JAaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh NPOSIBICHHE HM3YyYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpy’XaromeM Mupe (B TOM 4Hcie (PU3NYECKHE SBICHUS B TPUPOIE:
NPUIUBEI U OTIUBBI, ABIKEHUE T1aHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JBUKEHHE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPACEHHE, CEWCMUYECKHME BOJHBI, I[yHaMH, 3XO0, I[BE€Ta TeT,
ONTUYECKUE SBJICHHUS B MPHUPOJAE, OMOIOTHYECKOe ACWCTBHE BUIMMOTO,
yIbTpaduOIETOBOTO ¥ PEHTTCHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
panvoOaKTUBHBIM (OH, KOCMHYECKHUE Jy4yH, pPaJUMOAaKTUBHOE H3IydYCHHE
OPUPOJHBIX MHHEPAJNOB, JEHCTBHE pAJMOAKTUBHBIX W3JIyYCHUH Ha
OpPTaHM3M 4YeJIOBeKa), MPH ATOM TEPEBOAWTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIIEIATH CYIECTBEHHbIE CBOMCTBa (IMpHU3HAKH) (PUINUECKUX
SIBIICHU;

OIKCHIBATh U3yUEHHBIC CBOICTBA TN M (PU3NYECKHUE SIBICHUS, UCTIOIB3YS
¢usznueckue BENTUYHMHBI (CpeqHSE W MTHOBEHHas CKOPOCTh Tela MpHu
HEpPaBHOMEPHOM JBHXCHHH, YCKOPEHHE, TEpeMeIleHue, MyTh, YIJIoBas
CKOPOCTb, CHUJIa TpPEHHUS, CWJIa YIOPYTOCTH, CHJIA TSKECTH, YCKOpEHHUE
CBOOOJHOTO TAJCHHs, BEC Tela, HUMIYJIbC TeNa, HWMITYJIbC CHUIIbI,
MeXaHW4YecKas paboTa M MOIINHOCTh, MOTEHIHUATIbHAs JSHEPTUs Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS DHEPTUs CXKATOU
NPY>KWHBI, KHHETHYECKash SHEPrus, TOJIHAsS MEXaHWYecKash DSHEprus,
NEePHUOJ U 9acTOTa KoJeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTH CBETA, MOKAa3aTelb MPEIOMIICHUS CPEMbl), PU OMHCAHUU
IPAaBWIBHO TPAaKTOBaThb (PU3MUECKUNH CMBICA HCIOJIb3YEMBIX BEJIWYMH,
0003HAUEHUS W CAUHHIBI (PU3MUYECKUX BEIMYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
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XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHHS,
OPUHLUI CYNEpPHNO3UIUN CHJI, TPUHLIUI OTHOCUTeNnbHOCTH [anumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMIYJIbCA, 3aKOHBI OTPAKEHUSA U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOI'O YHCEN
OpU AAEPHBIX PEaKIUSAX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (U3MUECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyalUil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
OPUYMHHO--CJIEICTBEHHBIE  CBSI3M, CTPOUTH OObBICHeHHEe u3 2-3
JIOTUYECKHX IIaroB C ONOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacu€THhIC 3ajaud  (omuparolmuecs Ha cucreMy u3  2-3
YpaBHEHUI), HUCIIONIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJadyd 3alKCchiBaThb KpPAaTKOE
YCJIOBHE, BBIABIIATh HEJOCTAIOUIME WM M30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (pOpMyIIbl, HEOOXOAUMBIE JJISl PELICHUs], IPOBOJUTH PACUEThI U
OLICHUBATh PEAIUCTUYHOCTh MOJYYEHHOTO 3HAa4YeHHUs (U3UYECKOU
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIUTh MpPU OMOUIU
($U3NYECKUX METO/OB, HCIONb3Yysl ONHCAHHE HCCIIEIOBaHUS, BbLACIATH
IPOBEPSIEMOE NPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOPSJIKa
NPOBEJACHUS  UCCJENOBAHMS, JeNaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HaOJIIOIEHUH U OIIBITOB,;

OPOBOAMTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(u3MYECKUX CBOMCTB Ted (M3y4eHUE BTOpPOro 3akoHa HbloTOHA, 3aKOHA
COXpaHEHUsl SHEPruu, 3aBUCUMOCTb MEpHOJa KOJeOaHUW MNPY>KMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTb OT
aMIUIATYIbl MAJIBbIX KOJIEOAHUM, MPSAMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cCBeTa B CHEKTP, U3YUYEHUE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKajie M CBOMCTB M300pakeHUsi mpeaMera B coOuparouieit
JUH3€, HAOMIOJEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB H3IyUYEHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyOBaHUs, ONHCHIBATH  XOJ OMNbITAa W  €ro  pe3yJbTarhl,
bopMyIIUpOBaThH BHIBOJIHI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEpPEHUH, ompesenss
CpeqHee 3HAa4YeHHE u3MepsAeMoil BenuuuHbBl ((POKycHOE paccTosHUE
coOuparoleil JIMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba U3MEpPEHHUs
(M3MepUTENBHOTO TTPHOOpA);
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MPOBOJIUTh KCCIIEIOBAHUWE 3aBUCUMOCTEH (U3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUi (3aBUCHUMOCTh IYTH OT BpPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHMH 0O€3 HadadbHOW CKOPOCTH, TEpHOJa
KOJICOaHM MaTeMaTHYeCKOT0 MasTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTH
yrjla OTpaKEHUS CBETa OT YIUIa TMAaJeHUS W YIJia MPEIOMIICHUS OT yria
NajieHus): TIUIAaHUPOBATh MCCIEOBAaHUE, CaMOCTOSITENIbHO COOUpPAaTh
YCTaHOBKY, (UKCHpPOBATh PE3yJbTaThl IOJIYYEHHOH 3aBUCHMOCTHU
¢bu3nYeCcKUX BEIWYMH B BUJE TAOMUIl M rpadUKOB, JI€JaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEI0BaHuUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3UYECKUX BEIMYUH (CpEIaHSIS
CKOPOCTh ¥ YyCKOPEHHE Tella TMpPH PaBHOYCKOPCHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOIO MajeHUsl, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUSI CKOJIbKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAasTHHUKOB,
ONTUYECKas Cuja coOuparomied JIMH3bI, PaJAHMOAKTUBHBIA  (HOH):
MJIAaHUPOBATh M3MEPEHUs, COOMpPATh 3KCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHSTh U3MEPEHUSI, CIENYs MPEIOKEHHON WHCTPYKIIUHU, BHIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOYYEHHBIC PE3yJIbTAThI C yUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHUI;

CoOJTI0IaTh MpaBUJIa TEXHUKH 0€30MTaCHOCTH IIPH paboTe C J1abopaTOPHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIEIeH:
MaTepuanbHasi TOYKa, aOCOIIOTHO TBEPIOE TEJI0, TOYEHHBIA HCTOUHUK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJElb aroMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/IPa;

XapaKTEepPU30BaTh TMPHUHIIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOPOM Ha WX ONUcaHus (B TOM 4YHCIE:
CIUJOMETp, JaTYMKU TOJOKEHHS, PACCTOSHUS W YCKOPEHUs, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHUE CBETOBO/IHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoIuMble (Pu3HUecKue
3aKOHOMEPHOCTH;

UCITOJIH30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTENBHBIX MPUOOPOB W TEXHOJOTHYECKHX TPOIECCOB
NpU PEIICHWH YYeOHO--MPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300paKeHH B TNIOCKOM 3epKalie U coOuparoiei TMH3e;
NPUBOANTH  TNpPUMEPHl  (HAXOauUTh  WH(MOpPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOIL30BaHUs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH U1 obecriedeHrs 0€30MacHOCTH MPpH OOpallleHUuu ¢ MpudopamMu U
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOJCHUS
HOPM JKOJIOTUYECKOT0 ITIOBEJICHUS B OKPYKAIOLEH Cpee;

OCYIIECTBJIATh TMOUCK wHGoOpManuu (U3MYECKOTO COJEpPKaHUS B
HNuTtepHeTe, caMoCTOATENBHO (POPMYIIMPYsI MOUCKOBBINA 3alpoc, HAXOAUTh
MyTH ONpPEAENICHUs IOCTOBEPHOCTH MOJIYyYEeHHOW MH(OpPMAIMKM HA OCHOBE
MMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BAaTh MPU BBINOJHEHUN YYEOHBIX 3aJaHUI Hay4YHO--TOMYJISIPHYIO
auTeparypy  (U3MYECKOro  COJEp)KaHMs, CHPaBOYHBIE MaTepHalbl,
pecypcel cetu UHTEpHET, BiaaeTh NTPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(popManuu M3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOrO COJIEp KaHMS,
yOJIMYHO TIPENICTABIIATh PE3YIbTAThl TPOCKTHON HIIM UCCIIEOBATEIHCKOM
JNEATEIbBHOCTH, IIPU  3TOM TPAaMOTHO  MCIIOJIB30BATh  HM3YyYECHHBIN
NOHATUMHBIN anmapar HM3ydyaeMoro paszaena (U3UKA U CONpPOBOXKIAThH
BBICTYIUJICHHE TIpe3CHTalued ¢ y4€TOM OCOOEHHOCTEW ayaAuTOpUU
CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyecTBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieiioB U TeM (undgposBbie)
Kontpoabubie | I[IpakTudeckune
n/n NporpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. @usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpPa
bu6nuoreka [JOK
1.1 ) - 2
M3HEE © Haykd O pHpOAc https://m.edso00.ru/7f416194
bu6mmorexa [IOK
1.2 o 2 1
VISHHCCKIC BETHHAMHBL https://m.edso0.ru/7f416194
bu6nuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METO/1 MIO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazueny 6
Paznea 2. [leppoHauyanbHble CBeJeHHS O CTPOEHHUH BelllecTBA
bubmuorexa [JOK
2.1 C 1
TpoerHe Bemectsa https://m.edso0o.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETaTHbIC COCTOANMA BEIECTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHMe U B3auMo/ieilicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHHHCCROC ABIICHHC https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK

32 Huepuys, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
. .B 14 2
33 Cuna. Bujer cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMH, KHUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nmoreka [JOK
42 Jlaenie XuAKoCTH ° https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
4, A
3 TMOC(EPHOE MaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBUE MKUJIKOCTH U I'a3a Ha MOrPyKEHHOE 5 3 bubnnoreka [JOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MomHOCTb. DHEprus
Bbu6nuoreka [JOK
A P 1
> 460Ta 1 MOWIHOCTS 3 https://m.edso0o.ru/7f416194
bu6nmoreka [IOK
52 TIpoctbie MEXAHH3MbI ° L https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 CRAHMHECRad SHepri https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Koutpoabnbie | IIpakTnyeckue (uuncpp )
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. TensioBblie siBjIeHUS
bubmuorexa [JOK
1.1 i 7
CTpocHHe i CBOHCTRA BeLICCTB https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBHIE HPOHECCHL https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pasnen 2. DiiekTpuyeckne U MArHUTHBIE SIBJI€HUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bub6mmorexa [IOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2.2 I1 7 i 2 1 7
OCTOSHIRI SICKIPHACCIAH TOX 0 https://m.edsoo.ru/7f4181ce
Bbub6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABTCH 0 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATIHTHA HHAYIHHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KVIIACC

Koan4yecTBo yacoB DJIeKTPOHHbBIE
HaunmenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Koutpoabnbie | IIpakTnyeckue (mupp )
NPOrpamMmblI Beero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHUS
MexaHn4ecKkoe JIBMKCHUE U CTIOCOOBI €T0 bubmuorexa [JOK
1.1 10 1
OIMMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexann4yeckue Koj1e0aHus U BOJTHEI
bu6mmorekxa [IOK
2.1 Mexanndeckue Koiaeba 7 3
RAHITHCCKHE ROTCOAHIA https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [JOK
2.2 MexaHn4eCKHE BO . 3ByK 8 1 3
RAHITICCKHC BOTHBL. IBY https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DjIeKTPOMATHUTHOE T0JI€ ¥ YJI€KTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 5 bu6nuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHbI paclpoCTpaHEHMsI CBETA 6 2 bubmumorexa [IOK

36




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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE IPUOOPHI 6 3 httos://m.edsoo.ru/7fAadas
bubmuoreka [JOK
4.3 Pasnoxxenue 6ernoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbI€ SIBJEHUS
bubmuorexa [JOK
51 Hcnyckanue 1 NorioieHue CBeTa aToMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bu6mmoreka [IOK
52 CTpoeHHe aTOMHOTO Apa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
) S 7 1
53 /ICPHPIC PEaiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTe1bHO-0000 A0 MOYIb
6.1 [ToBTOpeHmEe 1 0000IIEHNE COACPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca dusuku 3a 7-9 kinacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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IHOYPOYHOE IVNIAHUPOBAHUME

7 KJIIACC
KosnuyecTBo 4acos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bcero u3yyeHus | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypesI
1 ®u3uka — HayKa O IPUPOJE. 1
SIBnenust npupoabl
2 duznueckue IBICHUS 1
3 Ou3NYECKUE BEIIMYUHBI U HX 1
U3MepeHue
Ypok-uccienoanue "N3mepenue
4 TEMIIEPATYPHI IPU TIOMOIIN 1 1
XKHUJIKOCTHOTO TEPMOMETpA M TaTINKA
TEMIEPATYPHI"
MeTo1bI Hay4YHOTO MTO3HAHHUS.
. butmmoreka [JOK
5 Onucanne pU3NIECKUX SIBICHUMN C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBIO MOJIeNIeiH
VYpok-uccnenosanue "IIposepka
6 TUMOTE3bI: JaTBbHOCTD MOJNETA MIAPHKA, 1 1
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJibliie, 4eM OOoJIbIle BHICOTA MycKa"
Crpoenue BemecTBa. OMBITHI
’ bu6nuoreka [IOK
7 JIOKa3bIBAIOLIUE JUCKPETHOE 1

CTPOCHHUEC BCUICCTBA

https://m.edsoo.ru/ff09fe0a
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bu6nmoreka [IOK

8 JlBIDKeHHE HACTALL BelllecTsa https://m.edsoo.ru/ff0a013e
Ypoxk-uccienopanue «OMNbITHI 11O
9 HAOJIO/ICHUIO TEIUIOBOTO PACIIHPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 Boabl. O000IIEHHE IO pa3aeTy bubnuotexa [JOK
«IlepBoHauvanbHBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEILIECTBA»
Mexannueckoe OIBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa LOK
https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bubmuorexa [JOK
13 CkopocTs. EAMHHLE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHU IBUKECHUS brbmmorexa LTOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnnorexa [JOK
WHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
16 [ImoTHOCTH BemecTBa. PacdyeT macchl bubmuorexa [JOK
1 00beMa Telia Mo ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEJay»
18 Pemenue 3agau no reme "IL1oTHOCTH bubmuorexa [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapaKTepUCTHKa
19 B3auMoaeicteus Teir. Cria

yrpyroctu. 3akoH ['yka
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JlabopaTtopHas pabota «3yuenue
3aBUCHUMOCTH PACTIKEHUS

20
(nedhopmarnyn) mpy>KUHBI OT
MIPUIIOKEHHOU CHUITBD»

21 SBnenue Tarorenusa. Cuia TSHKECTH
CBsI3b MKy CHIIOHN TSIHKECTH H

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa HOK

e ) | https://m.edsoo.ru/ff0al778
3aja4 1o Teme "Cuiia TSHKeCTH

23 Cuna TskecTH Ha JpYyTrux IUIaHeTax. bubnmnorexa [JOK
DuU3NYECKUE XapaKTEePUCTUKH IIAHET https://m.edsoo.ru/ff0a1502

bu6mmorexa [IOK

24 Wsmepenue cua. JlnHamomMeT

p A p https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
Ciio)eHne IBYX CHJI, HAPABIEHHBIX
26 10 OJTHOM IPSIMOM bubmorexa [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIIAs CUIT

97 Permtenne 3amad 1mo reme
"PaBHoneicTBYyIOMAs cui'”

)8 Cuna Tpenus u e€ Buabl. TpeHue B bubanorexa [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «/3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBKEHHS OT CHJIBI TaBJICHUS U bubmorexa OK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
IIOBEPXHOCTEN
30 Pemenue 3agayu Ha onpeneacHue

PaBHOJICHCTBYIOIIEH CHJIBI
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Pemrenne 3agay mo remam: «Bec
tenay, «['paduueckoe nzodpaxkeHne

bubmmorexa [JOK

31 cumy, «Cuney, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KoHTtposbHast paboTa 1o TeMam:
«Mexaandeckoe IBIkeHue», «Macca,
32 IUIOTHOCThY, «Bec Temay,
«I'papnueckoe n300pakeHue CUi»,
«Cumbn
33 JaBnenue. CtocoObl yMEHBIICHUS U bu6mmorexa [IOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue rasza. 3aBUCUMOCTD
34 JIaBJIEHMS ra3a OT 00hEMa bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
Ilepenadua maBneHUS TBEPALIMHU
35 Teﬂr;l\flllxl, )KI?).IKOCT?IMI/I "u Ir)'i,aMH. bubmorexa LOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
36 JlaBlIleHHE B )KUJIKOCTH U Ta3e, bubnuorexa [JOK
BBEI3BAHHOE JICUCTBUEM CIUIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «/lapneHue B bubmuorexa [JOK
JKUIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6nmmorexa [IOK
38 Coobmarommecs cocy et https://m.edso0.ru/ff0a2970
39 IMunpaiawgeckwii mpece bubnmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopineson
YKUJKOCTHBIM HacOC
41 AtMocdepa 3eMiIu 1 IPUYUHBI €€ bubmuorexa [JOK
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CYILIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. AtmochepHoe bubnuoreka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMocepHOro 1aBiaeHuUs. bubmuoreka [IOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubnmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-aneponn. AtmochepHoe bubmmoreka [JOK
JIaBJICHUE HA Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme "
AtmocdepHoe naBieHue"
JlelicTBUE KUJKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJIO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
48 BBITATKUBAIOIIIEHN CHJTBI, bu6mmorexa [IOK
JICUCTBYIOILIEH Ha TEJO, MOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB)
JlaGopatopHas paboTa 1o Teme
49 «HccnenoBanre 3aBUCUMOCTH Beca bu6mmorexa [IOK
Tesa B BOZE OT 00BhEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHJIKOCTb 4aCTH TeJla»
bu6mmorexa [IOK
S0 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KoHCcTpynpoBaHue apeoMeTpa WIH

KOHCTPYUPOBAHME JIOAKU U

42




onpezaeneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3agau mo remam: «IlnaBanue
cynoB. Bo3ayxoriaBanuey,
«JlaBeHue TBepIbIX TN, )KUJIKOCTEH
Y Ta30B»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabora o teme
«/laBiIeHME TBEPIBIX TEJI, )KUIKOCTEU
U Ta30B»

54

Mexanunueckas paboTa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MortHocTs. EuHUIBI MOIITHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccienosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOil pu
noanéMe 1o Jectauie"

57

[IpocTsie MexaHn3MBI. Peryar.
PaBHOBecue cui Ha peiuare

58

Poruaru B TexHHKE, OBITY ¥ IPUPO/IE.
JlaGopaTopHas pabota
«HMccnenoBanue yCIoBUil paBHOBECHS
peraara»

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o teme «Y CII0BUA
paBHOBECHS pbluara

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nosesnoro necTpust
MexanusMma. Jlabopatopnas pabora
«M3mepenne K11/ HakinoHHOM
TUIOCKOCTH

0.5

61

Pemenne 3agad mo reme "Pabora,

bu6nmoreka [IOK
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mortHocTh, KITJT"

https://m.edsoo.ru/ff0a4c48

62

Mexannyeckast SHEprusl.
Kunernueckas 1 noreHuuanbHas
SHEPrus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTrUn

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

64

YPOK-DKCIIEpUMEHT 110 TEME
"OKcIepruMEHTaIbHOE ONpEACICHUE
N3MEHEHHS KUHETUYECKOU U
NOTEHIUAJIbHON SHEPTUM MU
CKaThIBaHUHM TeJa 110 HAKJIOHHOM
miockoctu"

65

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTH»

66

Peseprubrit ypok. Pabota ¢ Tekctamu
no Teme "Mexanndeckoe IBHkeHue"

bubmmorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrlit ypok. Pabota ¢ Texctamu
o teme "JlaBieHue TBEPBIX T,
SKUIKOCTEN U ra3os"

bubmmorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHeIit ypok. Paborta ¢ TekcTamu
o Teme "Paborta. MOIIHOCTG.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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8 KUIACC

KosnuyecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposabhubie | IlpakTHyeckue op
n/n Bcero U3ydeHusi  oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcebl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO-
1 KUHETHUYECKOM TEOPUU U UX ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPIOTO, JKUIKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KHHETHIECKON TEOPUH
bubnuorexa [JOK
5 Kpucrannuueckue u aMmopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U CKaTHe 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsr 1 bubnumoreka [IOK
WU3MEHEHUs] BHYTPEHHEN YHEPIrUn https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6nuoreka [IOK
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https://m.edsoo.ru/ff0a6412

VYpoxk-koupepennus "[Ipaktnyueckoe
HMCIOJb30BAHHUE TEIIIIOBBIX CBOMCTB

bu6nmoreka [IOK

1 BEIIECTB U MATEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexkeHus"

12 KonnuecTBo TemioTsl. Y nenpHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUE TEIUIOBOTO OanaHca. bubmuoteka [IOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota

14 "HccnenoBanue SBICHUS bu6nuoreka [IOK
TETUI000MEHa TP CMEIITHBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT xonuvecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJISI HarpeBaHUs Teja
Y BBIJICTISIEMOTO MM TIPH OXJIAXICHUN

16 JlaGopatopHas pabora "OnpezneneHue bubmmoteka [IOK
YAEIbHOU TEMJI0EMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta bubmmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHNE

18 KPUCTAJUTUMYECKUX TeJI. Y AeabHas bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
yACIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pa3oBaHue U KOHICHCALUS. bubnmnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumenne. Y aenpHas temiora butmmoreka [IOK
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napooOpa3oBaHus U KOHICHCAIHH.
3aBUCHUMOCTb TEMIIEPATypPhl KUIIEHUS
0T aTMOC(EPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlJabopatopHast
pabora "OmnpeneneHue
OTHOCHUTEBLHOM BJIAXKHOCTH BO3ayXa"

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

23

Pemenue 3agau Ha onpenesieHne
BJIAKHOCTH BO3]lyXa

24

[TpuHIMITBI paOOTHI TETIOBBIX
neurateneit. [laposas TypOuna.
JIBuraTens BHyTPEHHETO CTOPAHUS

25

KII TermoBoro aBuratess.
TerioBble IBUTATENH U 3aIIATA
OKpYKaroIlIeii cpeibl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHUsI U MTPEeBPALLEHUS
OHCPIUuHr B TCIJIOBBIX ITPOLICCCAX

27

[ToaroroBka Kk KOHTPOJILHOU paboTe
no TeMme "TerIoBsIe SIBIICHHS.
H3MeHeHune arperaTHbIX COCTOSIHUMN
BelecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota o teme
"TensoBble siBiIeHud. I3MeHeHne
arperaTHbIX COCTOSIHUI BelecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpuzanus Ten. JBa pona
ANEKTPUUICCKUX 3apsI0B

30

Ypok-uccaenoBanue "OneKTpu3anus
TeJI UHAYKIUEH U Ipu
COTIPUKOCHOBEHHUH"
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BzaumopericTBue 3apsi>KEHHBIX TEJI.

bubnuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 Hanpsi>keHHOCTB 3JIEKTPUYECKOTO bubmuoreka [IOK
noss. [IpuHuun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TTOJEH
Hocurenu snexkTpuueckux 3apsiios.
33 OnemeHTapHbli 3apsn. CTpoeHne
aToma
34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH bu6nuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHEHUE bubmuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUHN TOK, YCIOBHUS €TI0
36 cymiectBoBaHus. MicTouHNKH Bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKA
37 JleiicTBHS SEKTPUUECKOTO TOKA bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicTBue
38 AIIEKTPHUYECKOTO TTOJIST Ha IPOBOTHUKH 1
U JUAJIEKTPUKA"
39 DJIEKTPUYECKHI TOK B METAJLJIaX, bubnuorexa [JOK
SKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlaboparopHnas pabota
bu6nmoreka [IOK
41 "M3aMepenne u peryIupoBaHUE CHIIBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUIECKOE HaIIPSHKEHHE.
Bonsr™metp. JIabopaTtopnas pabora

bubmmorexa [JOK

42 "N3mepenne u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsKkeHus"

43 CornpoTuBiieHre NPOBOAHUKA. bubmuorexa [JOK
VY nenbHOE CONMPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuotexa [JOK
IPOBOJHUKA OT €r0 IJIMHBI, IUIOAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeYeHUs U MaTepuaia”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa Juist yyacTka bubmorexa LHOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaboparopHas paboTa
"UccnemoBanne 3aBUCUMOCTH CHUJIBI

46 TOKa, UIYIIETO Yepe3 PEe3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HalpshKeHUs: Ha pe3ucrope”

47 [TocnenoBarensHOE U MapasuieaIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnorexa HOK
MOCJIEIOBATEIbHOM COCAMHEHHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas pabota "IIpoBepka

49 IIpaBUJiIa JJIsl CUJIBI TOKA IIPU 1 bubnunoreka IIOK

napajieIbHOM COeIMHEHUH
pe3uctopon"

https://m.edsoo.ru/ff0aadle
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Pemenne 3aJ1a4 Ha IPUMCHCHUC

butmmoreka [JOK

50 3axoHa OMa JUId pa3IndHOrO
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOJHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubnuotexa [JOK
ToKa. 3akoH Jlxoyinsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopartopHas pabora "Onpeaenenne
52 a60TpI>I 51 11[\)/101111}100@1/1 DIIEK pl/mecxoro bubmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKHe 1enu U MoTpeOuTenu
53 DJIEKTPUUECKOH DHEPTUH B OBIT bubmorexa LOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOU paboTe
0 TeMe "DIEKTPUUYECKUE 3apsIbl.
54 3apsoKeHHBIE TEIa U UX Bubmaorexa ITOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumozeiicTeus. [locTosTHHBIN
AJIEKTPUIYCCKUNA TOK"
KonTponbhas paborta 1o Teme
"D1eKTpUYECKUE 3apsAab.
P P bu6nmmorexa [IOK
55 3apspKeHHBIC Tela U UX 1
. . https://m.edsoo.ru/ff0abea8
B3aumoeiicTeus. IlocTostHHBIN
AJEKTPUYECKUNA TOK"
56 ITocTossHHBIE MATHUTHI, X
B3aMOJEHCTBUE
57 Ypoxk-uccnenopanue "N3yuenue bubnmnoreka [JOK
O0J€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 110Je
bu6nmoreka [IOK
58 3eMIIM ¥ €ro 3HadeHue I KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba
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59

OnbIT Dpctena. MarautHoe nose
AJIEKTPUYECKOr0 TOKa MarHutHoe
T0JI€ KaTYyIIKH C TOKOM

butmmoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpuMmeHeHHe IMEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"W3yueHne neicTBUsI MarHUTHOTO
T0JIs1 Ha TIPOBOJAHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoABUTaTENb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
3JIEKTpOJBUraTeNIeil B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBanue u usyueHue
paboTsI a1ekTpoABUTaTENs"

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

62

OnbiTel Papanes. 3aKoH
3JIEKTPOMArHUTHOW WHIYKIIUU.
[IpaBuio Jlenna

63

OnextporeHepaTtop. CriocoOb!

NOJIYUCHUA BHGKTpH‘IeCKOI;IN OHCPIruu.

DIIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX UICTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUYECKUe U
MAarHUTHBIC SBIICHUS"

65

Konrtponsnas pabota o teme
"DNeKTpuiecKrue U MarHUTHbIE
siBIeHUS"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0ach14
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Pesepsuelit ypok. Pabota ¢ Texctamu bubnmoreka [JOK

66 1
no teme "TemnoBbie sBaeHUS" https://m.edsoo.ru/ff0acc5e
PesepBHslit ypok. Pabota ¢ Tekctamu

67 no teme "llocTosiHHbBIN 1 bubmmorexa LOK

. https://m.edsoo.ru/ff0acdc6

ANEKTPUYECKUHN TOK

68 PesepsHblit ypok. Pabota ¢ Texctamu 1
1o Teme "MaruutHele siBIeHus"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPOTPAMME
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9 KVIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
[
JI:;H Tema ypoka Bcero Konrpoarueie | Ipakruyeckue il:;:eﬂl/lﬂ jgigzilz:fenbnme
padoTbI padoTbI pecypehI

1 MexaHndeckoe JBHKECHUE. 1
MarepuanbHasi TO4Ka

5 Cucrema orcueta. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHNYECKOIro JIBMKCHMS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnmorexa [JOK
JIBMKEHHE https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOE npsiMOJIMHEHHOE

4 nBwxeHue. CpelHsAs U MTHOBEHHAas 1
CKOPOCTh

5 [IpsamMosMHENTHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh NPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHHSI. 1
['paduk ckopoctu
JlaboparopHnas padota "OmnpenencHue

7 YCKOpPEHHMS Teja Ipu 1 1 bubmuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

8 CBoOomnoe manenne ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bu6nmoreka [JOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76
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obpamenus. Jluneitnas u yriaoBas
CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 Ilepssriit 3akoH HproToHa. Bexrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuorexa LIOK
PaBHOelicTBYIOIIAs cuna https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bub6mmorexa LIOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHeHUe bubnuorexa LIOK
3axk0oHOB Herotona https://m.edsoo.ru/ff0aeb6c
bu6nmoreka [JOK
15 Cina ypyroctit. akott Iyka https://m.edsoc]J_.[ ru/ffOaeca?
16 Pentenue 3agaud mo teme «Cria
YOPYTOCTH»
17 JlaGopaTopHas pabora «OnpezneneHue bubnuoreka [IOK
JKECTKOCTH Py KUHBD» https://m.edsoo.ru/ff0aee28
bu6nuorexa [IOK
18 Cuna Tpetis https://m.edso;.I ru/ff0af738
19 Pemenue 3amau mo reme «Crta bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bu6nmoreka [JOK
Kod(puImeHTa TpeHUs CKOIbKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3aaau o teme "3akoHbl
21 Herorona. Cuina ynpyroctu. Cuna Bubmmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuna TsKeCcTH M 3aKOH BCEMUPHOTO bubamorera LIOK

https://m.edsoo.ru/ff0af044
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TATOTEHUS. Y CKOpEHHE CBOOOHOTO
naJieHus

Ypok-koHdpepenuus "/[Bmkenue ten

23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTPa
(Conueunas cucrema). ['anaktuxu"
Pemenue 3amaud mo teme "Cuia
24 TSHKECTH U 3aKOH BCEMHUPHOT'O bubmmorera [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBas kocMHuUeCKas CKOPOCTb. bubmuorexa LIOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuanbHON TOUKH.

26 AGComoTHO TBEPAOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEpOTO TENIA © https://m.edsoo.ru/ffOafe36
3aKpeTIEHHOW OCBIO BpallleHHUs

27 MowmeHT cuibl. LleHTp TsxecTn

28 Pemenue 3agau mo reme "MomeHT bubmuorexa [JOK
cuisl. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo

29 TeMe "MexaHn4uecKoe JBHKEHHE bubmorexa HOK

N | ’ https://m.edso0.ru/ffob0408
BzaumoperictBue Ten
KonTponbHas pabota mo Teme
30 "MexaHn4yecKoe IBUKEHNE 1 Bubmorexa ITOK
N . ' https://m.edsoo.ru/ffOb06ec
Bs3aumoneiicTBue Ten
WNmnynec Tena. Ummynsc cuiibl. 3aKoH
31 COXpaHEHUsI UMITyJIbCa. YTIPyroe u bubmmorera [IOK
P Y o py https://m.edsoo.ru/ff0b07fa
HEYNPYyroe B3auMOJICHCTBUE
39 Pemenwne 3anau mo teme "3akoH bu6mmorexka [JOK

COXpaHEHHs uMIyJibca'

https://m.edsoo.ru/ffOb096¢c
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VYpok-koubepennus "PeakTuBHOE

33 JIBUJKEHHE B IIPUPOJIE U TEXHUKE"
bubmuorexa [IOK
34 Mexannueckast paboTa ¥ MOIIHOCTh httos://m.edsoo.ru/f0b0ag4
35 PaGoTa cuitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «OnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
pPaBHOMEPHOM JIBHKEHHH TeJa 10
TOPU30HTAJIBHOM MTOBEPXHOCTH
37 CBs13b SHEpruM U padboTHI.
[ToreHumanpHas sHEprus
38 Kunernyeckas sneprus. Teopema o bubnuoreka [IOK
KHMHETHYECKON SHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKE
40 JlaGopatopHas pabora «3yuenue bub6mmorexa [IOK
3aKOHA COXPaHEHMS YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe JBMKECHHE U €0 bu6muoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubmuotexa [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii ¥ NPy KUHHBIN
MasTHUKA
VYpoxk-uccnenopanue «3aBUCUMOCTb
44 nepuojia KojaeOaHui 0T KECTKOCTH bubmmorera [IOK
https://m.edsoo.ru/ff0b197a
IPYKHUHBI U MACChI Ipy3a»
45 [TpeBpatenue sHepruu npu
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MEXaHMYECKUX KOJIEOaHUIX

46

JlaboparopHuas pabota «OnpenencHue
YacTOTHI U MIEpHOa KojeOaHHi
NPYKUHHOTO MasiTHUKa)

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHnas padora «IIpoBepka
HE3aBUCHUMOCTH TIEpH0/Ia KoJIeOaHMi
rpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHBL. CBOWMCTBA
MeXaHU4eCKHUX BOJIH. [IpogosbHbIE 1
MIOTIEPEYHBIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyeckue BOJTHBI"

50

3ByK. PacnipocTpaHeHne u OTpakeHUe
3ByKa

o1

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B MIPUPOJIE U TEXHHUKE"

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0b23ca
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[TonroroBka Kk KOHTPOJIBHON pabOTE 1O
TeMe "3aKOHBI COXPaHEHHUS.
Mexanunueckue kojaeOaHus U BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0
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KoHnTtponbHas paboTa mo teme
"3aKkOHBI coOXpaHeHUs1. MexaHn4ecKre
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KOJIeOaHUA U BOIHBI"

DJIEKTPOMarHuTHOE TIOJIE.

bubmuorexa [JOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMATHUTHBIX BOJH
VYpoxk-koudepennus "llkana
58 AJIEKTPOMATHUTHBIX BOJIH. bu6nuoreka [JOK
Hcnosnb30BaHUE JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3U"
VYpoxk-uccienopanue "M3yuenue
. but6mmorekxa [IOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
MTOMOIIbI0 MOOMITEHOTO TeedoHa
Pemenue 3a1au Ha onpeneneHme
60 YaCTOTHI U JJIMHBI AJIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IpHUpoIa CBETA.
61 Cko z)l():TL cBeTa BOHII{)O]I:LIG CBOICTBa bubmmorera [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceeta. [IpsMonuneitHoe
62 ACIPOCTPAHCHUE CBETA. 3aTMCHHS Bubnmorexa [JOK
pactpoctp ) https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)K€HUs CBETA. 3epKaja.
63 Pemenye 3amay Ha npuMeHEHUE Bubmorexa ITOK
P https://m.edsoo.ru/ffob38ca
3aKOHA OTPaKEHHsI CBETa
64 [Tpenominienue cBeta. 3aKoH bu6nuorexa LIOK
IIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEeHHEE OTpakeHUE CBETA.
but6mmoreka [IOK
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUUCCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c
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JlabopaTtopHnas padota "UccnenoBanue
3aBHCHMOCTH YTJIa TIPEITIOMIICHUS

66
CBETOBOTI'O JIy4a OT yIJIia MajcHHs Ha
rpaHuue "Bo3nyx-crekiao""

Ypok-konpepenmus "Hcnons3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTHyeckas cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
but6mmoreka [IOK
69 [TocTpoenue n3o0pakeHUi B JIMH3aX
p P https://m.edsoo.ru/ffOb444a
JlaboparopHnas pabota "OmnpeneneHue
. bubnmorexa [JOK
70 (hOKYCHOT'O PACCTOSIHUS M ONTUYECKOM nommorexa L
5 . " https://m.edsoo.ru/ff0b4206
CHJTBI COOMpAIOIIEH JTMH3BI

71 Ypok-koHbepennus "OnTuieckue bu6nmoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e

bu6nmoreka [JOK

72 ['na3 xak ontuyeckas cuctema. 3peHue 1

https://m.edsoo.ru/ff0b4684

73 Ypok-koupepennus "JledexTor
3penusi. Kak coxpanutb 3penue"

Paznoxenne 6eoro cBeTa B CIIEKT.

74 Omneitel HetoToHa. Crioxenue bubmuotexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnas pabota "OMbITHI 110

75 Pa3IIOKEHUIO OEJIOTO CBETA B CIIEKTP H bubnuorexa [JOK

BOCIIpHUATUIO IBETA TPCAMETOB IIPU UX
Ha6J'II-OI[€HI/II/I UCpe3 OBCTOBLIC

https://m.edsoo.ru/ff0cOe2a
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buapTpH"

Ypok-npaktukyM "BoaHoBbie

76 CBOIICTBA CBETA: AUCHIEPCHS,
uHTepdepeHys u audpaxaus”
77 Omnsitel Pesepdopaa u manerapHas bu6nmoreka [JOK
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
HcnyckaHue u MOTJIONIEHUE CBETa
. bubmuorexa [IOK
79 aromoM. KBaHTh1. JInHeluaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habnronenne bu6nuoreka [JOK
CIIEKTPOB UCITyCKaHuUs" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTD U €€ BHUJIBI bubmorexa TOK
a a https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTomHoro siapa. Hykmonnas bu6nuoreka [JOK
MOJICIIb https://m.edsoo.ru/ff0cl18ac
83 PaaroakTiBHBIC TPEeBpaIICHUS. bubnmoreka [JOK
N3oronsl https://m.edsoo.ru/ff0clal4
84 Pemenwe 3aga4 o TemMe: bu6muoreka [IOK
"PaguoakTiBHBIE IpEBpaICHUS" https://m.edsoo.ru/ff0clb4a
85 Ilepuon nonypacnana
Ypoxk-koH(pepeHuus "PagnoakTuBHbIE
86 1/1:51 quH;(Iij Bpl'I ; one Mﬂe UIHE Bubmmorexa [IOK
Y \ PHPOLE, MEHIHIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakiuu. 3aKOHbBI
Aep peatht bu6mmorexa [IOK
87 COXpaHEHHs 3apsTI0BOTO U MaCCOBOTO

HHUCEII

https://m.edsoo.ru/ff0c1c58
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88

DHeprus CBsI3M aTOMHBIX sjep. CBA3b
MaccChl ¥ DHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenne 3agau no reme "Snepunie
peakuun"

90

Peakuuu cuHTe3a M neneHus suep.
HcTtounuku sneprun ConHIa 1 3BE3]

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

91

Ypok-kondepentus "SAnepHas
JHepreTuka. JlencTBus
PaIMOAKTUBHBIX U3TYUYEHUIN Ha )KUBBIE
OpraHu3MbI"

92

[TonroroBka Kk KOHTPOJIBHOU pabOTE MO
TeMe "DIIEKTPOMArHUTHOE I0JIE.
ONEeKTPOMAarHUTHHIE BOJIHBI.
KBanToBbIC ABIECHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DeKTPOMArHUTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBeHus"

94

[ToBTOpEeHmE, 0600IIEHNE.
JlabopatopHbie pabOTHI IO KypCy
"BzaumMmonencreue Ten"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenwue, o600menue. Pemenue
pacYeTHBIX U KAYeCTBEHHBIX 3aJ1a4 110
teme "TemnoBeie mporecch”

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

96

[ToBTopenue, o0o0meHne. Pemenne
pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KIIJI TennoBeIX aBurareci'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenwue, o600menue. Pemenne

bu6mmorekxa [IOK
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pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ[ anekTpoycraHoBOK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0IIeHNE.

bu6muoreka [IOK

98 JI 1 1
) abopaTopHbIe pa60"TLI 10 Kypcy https://m.edso0.ru/ff0c2c52
CBETOBBIE ABICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
99 TEKCTAMH 110 TeEME "3aKOHBI 1 bubmnorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHsI B MEXaHUKE
IToBTOopenue, o6o0mmenue. Padora ¢
100 texkctaM 1o TeMe "Koiebanusa u 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, o6o0uenue. Padora c
101 TekcTaMH 110 TeMe "CBeTOBEBIE 1 bubmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTOpenue, 0600mIeHNE. PaboTa ¢
102 TexcTamu 110 TeMme "KBaHnrtoBasg u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I1O
. 102 3 27

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

» ®usuka, 7 knacc/ [lepeimkua A.B., O011ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «M31aTenbCcTBO «DK3aMEH»

» ®usuka, 8 kinacc/ I[lepeimkua A.B., O61ecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe o01miecTBo «31aTenbcTBO
«IIpocseuieHue»

» ®usuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O61mecTBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIHOHEpHOE OOIIECTBO

«M3narenscTBO «IIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
7 KIIACC

1.Paboyas mporpamma.

2. [Iporpammel ocHOBHOTO 00111eT0 00pazoBanus. Gusmka. 7 — 9 KIaccel
(aBTopsi:A.B.ITepbikun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUYCOHUKOM:
4. Iepoimikun A.B. ®uszuka. 7 knacc. Y4eOHUK 1151 00111€00pa30BaTeIbHBIX

yupexaenuit . M.:[Ipoda. 2011
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5. Jlykanmk B.U. COopHHK BOIpOCOB U 3a7a4 1o gusuke. 7-9 k. — M.:
[Ipocsewenne, 2010. —192c.

8 KITACC

1. Pabouas nporpamma. @usuka. 7 — 9kinaccel: yueOHO-METOANIECKOTO
noco6bus /coct.TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. [Iporpammel ocHOBHOTO 00111eT0 00pazoBanus. Gusmka. 7 — 9 KIaccel
(aBTopsi:A.B.Ilepbiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHUH C

BBIOpPaHHBIM YUEOHUKOM:

4. Iepormkun A.B. @usuka. 7 kinacc. YueOHUK 17151 00111e00pa3oBaTebHbIX
yapexaeruii . M.:[Ipoda. 2011

5. Jlykammk B.M. CoopHUK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.
[Ipocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbLHBIE U
KOHTPOJBHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®@u3zuka. 7 knacc. Jlaboparopusie paboThel. KoHTpOIBHEIE
3aganus. —Caparos:Jlunein, 2014.

8. «KoHTposbHO-U3MepuTeNbHbIe MaTepualibl. dusnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xiacc: yueOHO-MeToaudeckoe mocoome/ A.E.
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Mapon.- M.: Jlpoda, 2011.- 123¢.:

10.A.B. Ilepoimkun ®usuka-8xia 2017 M. dpoda

11.H.B. ®unonorudy Metoandeckoe nocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe U KOHTPOJIbHBIE paboTHI-8
kiacc 2017 M. dpoda

13.B.B. [llaxmatoga ,0.P. llledep JAunarnocrudeckue padotsl -8 kiacc 2016
M. JIpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk Bonpocos u 3agau
2015 M. Ipoda

9 KIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kjacchl: yueOHO-METOAUYECKOTO
noco6wus /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. dusuka. 7 — 9 kimaccel
(aBTopei:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C BEIOPAHHBIM YICOHUKOM:

4. Ilepoiikun A.B. ®@uszuka. 7 knacc. Y4eOHUK sl 00111€00pa30BaTEeIbHBIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.M. CO0opHUK BOTIPOCOB U 3aj1a4 110 ¢usuke. 7-9 k1. — M.:
IIpoceemienune, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U
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KOHTpPOJBbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. Jlaboparopubie pabotsl. KoHTpobHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KonTtponbHO-u3Mepurenbubie Marepuansl. Pusnka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueoHo-meToandeckoe nocoodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

KoHnTponbHbIe 1 caMOCTOATEIbHBIE pa0OTHI 1O GuU3KKe. 9 Ki1acce: K yaeOHUKY
A.B. lleppiukuna, E.M. I'ytHuk «®uznka 9 knace» / O.1. I'pomuesa. — M.:
HN3narenncTBO «OK3ameny, 2014,

Tectol o pusuke. 9 knace: k yueOHuky A.B. [lepeimkuna, E.M. ['yTHHK
«Pusuka

9 ximace» / O.U. I'pommieBa. — M.: U3narensctBo «OKk3amen», 2010.

®dusuka. 9 kiacc. TeMaTnueckue TECTOBbIC 3a7aHus JJ1sl TOAroToBkU k [TA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — SApocnasib: OOO

«Axkanemus pa3Butus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

7 KIIACC

. bubmmoreka — Bcé o nmpeamery «duszukay. — Pexxum gocryma:

http://www.proshkolu.ru
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2. BugeoonsiThl Ha ypokax. — Peskum qoctyna: http://fizika-class.narod.ru
3. Equnas xomekmus mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Peknm
nocryma: http://school- collection.edu.ru

4. lutepecHble MaTepUalibl K ypokaM (PU3UKHU 110 TEMaM; TECTHI [10 TEMaM;
HarJsIIHBIe TocoOus K ypokaM. — Pesxkxum noctyna: http://class-fizika.narod.ru
5. Hudposeie o6pazoBaTenbHbIE pecypchl. — PesxxuM qocryna:
http://www.openclass.ru

6. DneKTpoHHbIE yUeOHUKH 10 (usuke. — Pexum nocryna:
http://lwww.fizika.ru

8 KITACC

1. bubmmoreka — Bcé 1o mpeamery «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BunmeoornbiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru
3. Eaunas komekius qudpoBbIXx 00pa3oBaTeIbHbIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

4. lutepecHble MaTepHalibl K ypokaM (PU3UKH 110 TEMaM; TECTHI [0 TEMaM;
HarJsIIHbIe Toco0Ous K ypokaM. — Peskum poctyna: http://class-fizika.narod.ru
5. [ludposeie oOpazoBaTenbHBIE pecypchl. — PesxxuMm qocryma:
http://www.openclass.ru

6. DNeKTpoHHBIE YueOHUKH 110 ¢usuke. — Pexxum gocryma:
http://www.fizika.ru

9 KIIACC
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1. BungeoonsIThl Ha ypokax. — Pesxum gocrtyma: http:/fizika-class.narod.ru

2. Enunas xomtekius u@poBbIx 00pa3oBaTeNbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

3. lHTepecHbIe MaTepralibl K ypoKaMm (PU3HMKH IO TeMaM; TeCTHI 110 TeMaM;
HarJsIIHBIe TocoOus K ypokaM. — Pesxkxum noctyna: http://class-fizika.narod.ru
4. lludpossie 0Opa3oBaTenbHbIC pecypchl. — Pexxum gocTyma:
http://www.openclass.ru

5. DnexTpoHHBIE yUeOHUKH 1O (usuke. — Pexum nocryna:
http://lwww.fizika.ru

6.lucrannmonnas mkoa Ne368 http://moodle.dist-368.ru/ OTkpeITHIH Kiacc.
CereBoe 0OpasoBareabHOe coodmecTBo. http://www.openclass.ru/node/109715
7. EnuHast KomteKius mudpoBbIX 00pa30BaTEIIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIid HEHTP UH(OPMALIMOHHO-00Pa30BATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs0Ops» MaTepuaibl o Gu3uKe.
http://archive.1september.ru/fiz

11. Aanmanmu dpusrueckux oobekToB. http://physics.nad.ru/

12. )Kusas pusuka: odyqaromas nporpamma. http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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