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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TOJOXKEHUH M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMmbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM denepanbHO pabouei MporpaMMbl BOCIIUTAHUS U
Konnenmmu npenonaBanus yaeoHoro npeamera «Duzmkay.

Conepxanue mporpaMMmbl 1Mo (u3uMke HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYarONIUXCsl M OPTraHU3alUI0 H3yUYCHUS
¢u3nKku Ha NeATEIBHOCTHOW OCHOBe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mnpeamera B peanusauuu tpeboBanuii ®I'OC OO0
IUTAHUPYEMBIM JTUYHOCTHBIM M METAINlPEAMETHBIM pe3yjIibTaTaM 00y4YeHUs, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB HA YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[Iporpamma no (u3uke ycTaHaBIMBAET PACIPEICICHUE Y4eOHOTO MaTepraia
1o rojaMm o0yuyeHus (1o Kiaccam), MpeajiaracT MPUMEPHYIO TOCIIe0BATEIHHOCTD
M3Y4YEeHHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACPKAHUSA H
yu€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarOImuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ UENbIO OKa3aHUS METOJAMYECKON
MOMOIIM YYUTENIO B CO3[JaHUU padoyveil MporpaMMebl o yueOHOMY MPEAMETY.

du3znka SBISIETCS CUCTEMOOOPa3yIOIIUM TSl €CTECTBEHHO-HAYYHBIX YI€OHBIX
PEIMETOB, TIOCKOJIbKY (PU3NUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OMoI0ruel, acTpoHoMue 1 pusndeckoi reorpadueid, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYUHYIO KapTHHY MHpa, MPEAOCTaBIsIeT HAaubojee SCHBIC
oOpasipl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HaHHUA, TO €CTh Croco0a MOydeHus
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 TiaBHBIX 3a7ad (PU3UUECKOro OO0pa30BaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TPaMOTHOCTH H
UHTepeca K HayKe y 00yJaromxcs.

N3yuyenne ¢usukun Ha 0a30BOM YpOBHE TMpEIoJiaracT OBJIAJICHUE
CIIEIYIOMMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIIMMHU ECTECTBEHHO-HAYUHYIO
IPaMOTHOCTB:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYyYHOTO MCCIICIOBAHNUS;

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJb30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JIsl TIOyYE€HUS BHIBOJIOB.

Ilenmn wusyueHnus ¢GU3UKK HA YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
ompenenensl B Konmenmuu npenogaBanus y4deOHoOro mpeamera «Dusuka» B
oOpa3oBarenpHbIX opraHu3auusx Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE  00IE€00pa30BaTENbHbBIE IPOTPAMMBI,  YTBEPXKIEHHON  pEIIeHueM
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Komnerun Munucrepctsa npocsemienus Poccuiickoit deaeparuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyyenus Gpusuku:

e TMpHOOpEeTEeHHE HHTEpeca M CTPEMJICHHS OOYy4alomMXCsi K HAyYHOMY
M3YYCHHUIO TPUPOABI, PAa3BUTHE WX HWHTEIUJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHUsA U (OpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK PE3yJIbTaTa U3y4CHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAILHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHUE MPEJCTABICHUN O ponu (U3UKH IJIA Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

e pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oynyuieit
npodheCCUOHANILHON JIeSITEILHOCTH, CBSI3aHHOU ¢ (PM3UKOM, MOATOTOBKA K
JanbHeeMy oOy4eHHI0 B S TOM HAlpPaBIICHUU.

JlocTikeHre 9TUX 1eJell mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOIO

oO1ero 006pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIOMINX 3a1aY:

e mnpuoOpeTeHHWE 3HAHUM O JUCKPETHOM CTPOCHHHM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, J3JEKTPUUECKUX, MATrHUTHBIX M KBAHTOBBIX
SABJICHUSIX;

e TMpHOOpETEHHE YMEHUM OMUCHIBATh U OOBSICHATH (DU3NUYECKHUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

e OCBOCHME METOJOB pELICHUS MPOCTEHIINX pacUETHBIX 3aJady C
UCIIOJIb30BAaHUEM bu3nUecKux MoOJIeTIeH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHUU HAOJIOMATH MPUPOHBIC SBICHUS U BBITIOJHSATH OTBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCJICIOBAHUS  C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHI ¢ MHPOpManel (PU3UIECKOTO COJICpP KAHMUS,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIINH;

e 3HAKOMCTBO cO chepamu Mpo(hecCHOHATHFHON NEATEIbHOCTH, CBA3aHHBIMU
C (U3UKON, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha
JTOCTUKEHUAX (PU3NUECKON HAyKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILErO
oOpazoBanust orBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJENI0), B 8
KJacce — 68 gacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B Henemto).

[Ipennaraemsiii B mporpamme 1o (u3MKe NepedeHb JTabopaTOPHBIX PadoT H

OIIBITOB HOCHUT peKOMCHI[aTeJIBHHﬁ XApaKTCP, YUUTCIIL JICJ1acT BBI6OD IIPpOBEACHUA
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7a00paTOpHBIX PA0OT M OMBITOB C YYETOM HWHAMBUAYAJIBHBIX OCOOCHHOCTEH
0o0ydJaronuxcsi, CucKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO PK3aMeHa 1o (hU3HKe.
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COILEPKXAHUE OBYYEHUASA
7 KIIACC

Paznen 1. @®usuka u e€ posib B NO3HAHUM OKPY KAIOIIEr0 MUpPA.

®usuka — Hayka o mnpupone. SBneHus npuponsl. PU3NUECKHE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKNE, MArHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Oduznueckre BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. Dusmyeckue
npubopsl. [Torpemnocts n3mMepennii. MexayHapoaHasi CHCTEMA €IMHULL

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH HW3Y4alOT IPUPOLY.
EcTecTBeHHO-HayuyHBIM METOJl TMO3HAHUS: HAOJIOJIEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIB)KEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmrogaemoro siieHus. Onucanue GU3NIECKUX SBJICHUNA C TIOMOIIBIO MOJIETCH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue nNpubOpPHl U MPoleaypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U
I (PPOBBIM MPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmnpeneneHue EeHbl JeJIEHU IKaIbl U3MEPUTEIBLHOIO MPUOopa.
2. H3mepeHue pacCTOAHUM.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPIOTO TENa.
4. OnpeneneHue pa3MepoOB MabIX TE.
5. M3MepeHue Ttemriieparypbl MpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M
JaTYMKa TeMIEPaTyphl.

6. lIpoBeneHue HccienoOBaHUS MO MPOBEPKE TUIIOTE3bI: AAIBHOCTH MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TEM OOJIbIlle, YeM OOJIbIIIEe BHICOTA
IIyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeIeHNUSI 0 CTPOEHMH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. OmbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBkenne dacTtul] BemecTBa. CBs3b CKOPOCTH JIBM)KEHUS YaCTHUI[ C
Temriepatypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumoneicTBue YacTHil
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHE ra30B, XKUIKOCTEH U TBEPJBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBsI3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKEHHUSI.
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2. HaGmronenue nuddysun.

3. HaOmiomenue  siBmeHuid,  OOBSACHAIOIMIUXCA  TPUTSDKCHHEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamophuie padbomot u onvimol.

1. OuneHka JuaMeTpa aroMa METOJAOM PSJ0B (C  HCIOJIb30BaHUEM
dbortorpaduii).

2. OnbITHI 110 HAOTIOJEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

Pa3nen 3. /IBuskeHHe U B3aUMO/IelicTBHE TeJl.

Mexanuueckoe JBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JIBUKEHUE.

Cxopoctb. CpenHsAsi CKOPOCTh MPU HEPABHOMEPHOM JBWXEHUHU. Pacyér mytu u
BPEMEHU JIBUIKECHMUS.

SIBieHne HHCPIHNH. 3aKoH HHCPINH. BSaHMOﬂeﬁCTBHC TCJI KaK IIpUYHHA

W3MEHEHHUS CKOpPOCTH JIBMDKEGHHS Tell. Macca Kak Mepa HMHEPTHOCTH Teja.
[TnotHOCTh BemecTBa. CBSI3b INIOTHOCTH C KOJIMYSCTBOM MOJICKYJ B CHMHHIIC
00BéMa BelecTBa.

Cumna xak XapaKTCPUCTHUKA BBaHMOHCﬁCTBHH ten. Cuna YHOPYTOCTH U 3aKOH

I'yka. 3mepeHne cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUja
TsokecTu. Cuia TSHKECTH Ha Apyrux maHeTtax. Bec tena. HeBecomocts. Crioxxenue
CWJI, HallpaBJIEHHBIX IO OJHOW mpsiMoi. PaBHOzelcTByromas cui. Cuna TpeHUs..
TpeHue cKoJIbKEHUsI U TPEHHE MOKoA. TpeHue B IpUpOIe U TEXHUKE.

Hemoncmpauuu.

1. HaOmtoneHne MexaHMYECKOTO JBH)KEHUS Tela.

2. M3mepeHne CKOpOCTH NPSIMOJIMHENHOTO ABUKCHUS.

3. HaGmronenue siBlIeHUS WHEPLINU.

4. HaGmroneHnve n3MeHEHUs! CKOPOCTU MPH B3aUMOJICHCTBUH TEJ.

5. CpaBHEHHUE MacC M0 B3aUMOJICUCTBUIO TEN.

6. CrnoxxeHue cuJjl, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlabopamophuie pabomot u onvimel.

1. OmpenenieHre CKOPOCTH PaBHOMEPHOIO JABMKEHUS (IIapUKa B )KUIKOCTH,
MO/IEJIH 3IEKTPUYECKOTO aBTOMOOUJIS U TaK Jajee).

2. OmpeneneHne CpelHE CKOPOCTU CKOJIBKEHHs OpyCKa WM IIapuKa I10
HAaKJIOHHOU INIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb pacTsKeHus (nedopmariviu)
IIPY>KUHBI OT IPUJIOKEHHON CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT
BECa Tela U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paszaea 4. /laBjieHue TBEPABIX TeJl, dKMIKOCTEH U ra3oB.
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HaBnenune. CriocoObl yMEHBIIICHHS U yBEJIMUCHHUS JaBieHUs. [[aBneHue rasa.
3aBUCUMOCTh JaBJCHHUS Ta3za OT 00béma, Temmeparypbl. Ilepemaua naBneHus
TBEPJIBIMU TEJIaMH, >KUAKOCTAMH U razamu. 3akoH Ilackans. ITneBmaTmueckue
MaIllUHbI. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TiIyOuHBI. ['MapocTaTuyeckuil
napajokc. CooOuaromuecs: cocyibl. [ npaBinueckue MeXaHu3Mbl.

AtMocdepa 3emunn u armocepHoe masinenue. [IpuyuHBI CylIECTBOBaHUSA
Bo3aylIHON oOosouku 3emnu. OnwiTt Toppuuemmu. M3mepenue aTtMochepHOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIIEHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JlelicTBHE )KUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJO. BrITankusaronas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb AAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.
Coobmaromuyecst COCyIbl.
['mapaBauyueckuit mpecc.
[IposiBnenue nercTBust aTMOC(hEepHOTO AaBICHUS.
3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIBI OT 00BEMA MOTPYKEHHON YacTH Tesa
Y TJIOTHOCTH >KUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.
8. YCIJOBHE IIaBaHUA TEJ: TUIaBaHUE WJIK TIOTPY>KEHHUE TN B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEN TEJa U KUIKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
AKHUJKOCTh YaCTH TeJa.
2. OmpezneneHne  BBITAIKMBAIOIIEH  CHJIBL, JACHCTBYIOIIEH Ha  TeNo,
MOTPYKEHHOE B KUJIKOCTh.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIbL, ICUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKMBAIOLIEH CHIIbI,
JICHUCTBYIOIICH Ha TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YacTH TeJa U OT IUIOTHOCTH KUIAKOCTH.
5. KoHnctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAaHUE JIOJKU U
OIpeICIIEHUE €€ TPY30MOABEMHOCTH.

Paszpnes S. PaGora 1 MOIIHOCTB. JHEPrusi.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. [Ipumenenue mpaBusia paBHOBECHS pbryara K 0J0Ky. «30J10TOe
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npasuwio» Mexanuku. KIIJ] npocTeix Mmexanu3moB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckas dsHeprus. KuHetndeckas ¢ NOTEHLMANIbHAsT DHEPIUs.
[IpeBpalieHre 0THOTO BH/Ia MEXaHUYECKOW SHEPTHH B JPYTroid. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamophuie pabomot u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHUS IPYU PABHOMEPHOM JIBHXKEHHUH TeJa 10

TOPU30HTAIIBHOU [IOBEPXHOCTH.
2. HccnenoBanue yCclOBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM INIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHH.
8 KUIACC

Pazgea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO--KUHETHUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJEKyd. ONbIThl, MOATBEPKIAIOIINE
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH.

Mopenu TBEPAOro, S>KUIKONO W Ta3000pa3HOr0 COCTOSIHMM BellecTBa.
Kpucramnmmueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB Ta30B, )XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUW MOJICKYJISIPHO--KUHETUUYECKOW TEOPHUH.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHUS. TeIIOBOE paCIIMPEHUE U CHKATHUE.

Temnepatypa. CBsA3b TemIeparypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUYKCHUS
yactull. BuyTtpennsis sHeprusi. CrnocoObl U3MEHEHHUS BHYTPEHHEH HHEPIruu:
Teruionepeaaya u coBeplileHrue padotsl. Bubl Tersonepenaun: TEIONPOBOIHOCTb,
KOHBEKIIUS, U3ITyYEHHE.

KonudectBo TemioTsl. YenbHas TEIIOEMKOCTh BEIIECTBA. 1erIo0OOMEH H
TEMJIOBOE€ paBHOBeCcHE. YpaBHEHHWE TerioBoro Oamanca. IlmaBnenune w
OTBEPJICBAHUE KPUCTALUIMYECKUX BELIECTB. YJAENbHAsl TEIJIOTAa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcmapenue. Kumenue. YaenbHas TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JABJICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIJIMBA. Y IeJbHAs TEIIOTa CTOPAHMUSL.

[Tpunmuner pabotel TeroBbix napurareneit KIIJ rtemmoBoro aBuratesns.
TennoBbIe IBUTATENN U 3aIUTA OKPYKAKOIIECH CPEIBI.

3aKOH COXPAHEHHUS U MIPEBPAIICHUS SHEPTUH B TEIIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HabGmrogenue OpOyHOBCKOTO JIBHIKEHHUSI.
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenue sBieHU cMauMBaHUs M KaITMJISIPHBIX SIBJICHUM.
HabOmroienne TemioBoro pacmpeHus Tel.

N3meHenue namieHWs Ta3a NpW U3MEHEHHH 00bhEMa M HArPEBAaHWM WITU
OXJIKJICHUU.

IIpaBuna u3aMepeHus: TeMIEpaTyphl.

Bunsl Tennonepenaumn.

OxnaxIeHUe TIPH COBEPIIICHUU PAOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
HaGmronenne kuneHus.

HabGnrogenue mocTossHCTBA TeMITepaTyphl PH TIIABICHUH.
Moenu TeII0BBIX ABUTaTEIEH.

Jlabopamopnuie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMNBITEI IO OOHAPYKEHUIO IEHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 1O BBIPAIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs U OXJIAXKICHUS.

[TpoBepka rUnmoTe3bl TUHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne w3MeHeHHMs] BHYTPEHHEM OHHEpPruM Tejla B pe3yibTare
Terionepeaayr U padoThl BHEITHUX CHUII.

UccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIMBAHWHM XOJOJHOW W
ropsiueu BOJIBI.

OmnpenerneHne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOH  TIpHU
TEIIO0OMEHE C HarpeThIM METAJUIMYESCKUM ITHIIMH]IPOM.

Ornpenenenue yaeabHOU TENMI0EMKOCTH BEIIIECTBA.

HccnenoBanue nporiecca ucrnapeHus.

OrnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIIOTHI TUIABICHUS JIbJA.

Paszges 7. JineKkTpuyecKkrue U MATHUTHBIC SIBJICHMS.

Onextpuszanys Ten. JlBa poxa 3JIEKTPUYECKHX 3apsioB. Bs3aummoneincrsue
3apsKEHHBIX  Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aMMOJIEHCTBHS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3aps/I0B U PACCTOSHUS MEKY TEJIaMU).

Onexrpudeckoe mnosie. Hanpsok€HHOCTh anekTpudeckoro noss. [IpuHnmmn
CYIEPIIO3ULINH 3JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snexkTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsl.
Crpoenue aroma. IIpOoBOOHMKM W AUAJNEKTPUKH. 3aKOH  COXPAHEHHS
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKAM TOK. YCIOBUSL CYLIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
HNcTouyHnKM TMOCTOSSHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckas uenb. Cuma  ToOkKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y ICIBHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
U151 ydacTka uenu. [locnenoBarenbHOE U apajljieIbHOE COCAUHEHUE ITPOBOJHUKOB.

PaGota ® MOIHOCTH »dJeKTpUyYecKoro Toka. 3akoH JDxoyns—Jlenna.
DneKkTpuYecKre Henu U NOTPEeOUTENH 3IEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
rmoje. MarautHoe mojie 3eMJIM M €ro 3HadeHWe U1 KU3HM Ha 3emuie. OnbIT
Opcrena. MaroHuTHO€E MoJIe€ JIEKTpUUYEcKOoro Toka. [I[puMeHeHne 3JeKTpOMarHiuToB
B TEXHUKE. J[elICTBHE MAarHUTHOTI'O MOJII HA POBOJHUK C TOKOM. DJIEKTPOIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmonb30BaHWE AIEKTPOABUTATENEH B TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Oneitel @apajnes. SABneHne neKTpoMarHuTHOM nHAyKuuu. [IpaBuno Jlenuna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa poja 3JIEKTPUYECKUX 3aPAJI0OB U B3aUMOJICHCTBUE 3APSIKEHHBIX TEJ.
Y CTpOMCTBO M AENUCTBUE HIIEKTPOCKONA.
DNEeKTpOCTaTUUECKAs UHITYKITHS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPSAI0B.
[TpOBOIHUKH U AUDIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
HMcTOYHMKY TOCTOSIHHOTO TOKA.
JIEHCTBHUSI JIEKTPUUECKOTO TOKA.
. DIEKTPUYECKHUI TOK B HKHUJKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHune cuiibl TOKa aMIEPMETPOM.
. I3MepeHnune 3JIeKTpUYeCKOTro HAPSKEHUSI BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUM.

L N o v A WwDN R

I O = S Sy Ty
A W N R O

. BzauMoierictBre MoCTOSHHBIX MAarHUTOB.
. MopaenvupoBaHre HEBO3MOKHOCTH PA3/ICIICHUS TTOJIFOCOB MAarHMUTa.
. MozennpoBaHre MarHUTHBIX TOJIEN MMOCTOSIHHBIX MAarHUTOB.

N Y
N o o»n
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18.
19.
20.
21.
22.
23.
24,

25.

OmneIT Dpcrena.

MarauTHoe 1oJjie TOKa. DJIEKTPOMAarHur.

JlericTBME MAarHUTHOIO TOJISI HA IMIPOBOJHUK C TOKOM.

DIIEKTPOJABUIATEND MTOCTOSHHOTO TOKA.

UccnenoBanue sBIEHUS SJIEKTPOMArHUTHON MHIYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIHOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOAHHOTO TOKA.

Jlabopamopnuie pabomot u onvimeol.

1.

A

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONEHUIO DJIKTPU3ALMM TEJl HWHAYKIWEH U 1pu
COITPUKOCHOBEHUM.

UccnenoBanne JEUCTBHUS DJIEKTPUUECKOTO TMOJIE HAa TMPOBOJHUKUA U
JTUAJICKTPUKH.

COopka 1 mpoBepKa paboThI IEKTPUICCKOM TSN MTOCTOSHHOTO TOKA.
N3mepeHune 1 peryJnpoBaHUe CUIIbI TOKA.

N3Mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pE3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
COINPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIONAQAX IOMNEPEYHOrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIHOXKEHHUS HANPSHKECHUM TIPU  TOCIEAOBATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia I CWIbl TOKA MPU NAPAJUICTBHOM COCIUHEHUH
PE3UCTOPOB.

OmnpeneneHue paboOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OmnpenesneHne MOIIMHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 JIaMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KIIJI narpesarens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO TOJIsI TOCTOSTHHBIX MAarHUTOB TIPU UX 00BEAUHEHUN
Y pa3eiICHUN.

UccnenoBanue neiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUSA
KaTyIIKX C TOKOM U MarHuTa OT CWJIbl TOKA M HaIPaBJICHUS TOKA B KaTYIIIKE.
N3yuenue neicTBUsSI MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
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19. KoHcTpynpoBanue u u3ydeHue padoThl dJIEKTPOIBUTATEIIS.

20. U3smepenune KII/] anexkrpoaBurareabHON YyCTAaHOBKHU.

21. OOpITBl MO MCCJIEAOBAHUIO SIBICHUS D3JIEKTPOMATHUTHOW WHIAYKIIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HaNpPABJICHHUS HUHAYKIHOHHOTO

TOKA.
9 KUIIACC

Pa3nen 8. Mexannueckue siBJICHUS.
Mexanuueckoe nBuxeHHEe. MarepuanbHas Touka. (CucteMa OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBwxeHue. HepaBHOMEpHOE NpsAMoIMHENHOE ABMkeHNnE. CpeaHsass U MIHOBEHHAs
CKOpOCTb TeJa IPU HEPABHOMEPHOM JABUKEHUU.
VYckopenue. PaBHOyckOpeHHOE mpsMoiuHeHHoe aBuxkeHue. CBoOogHOe
nagenue. OnbIThl ["anumnes.
PaBHOMepHOE ABMXKEHHE MO OKpyXHOCTH. llepuon u yactora oOpaleHus.
JluHerHas v yriioBas CKOpocTH. LIEeHTpoCTpeMUTETBHOE YCKOPEHHUE.
IlepBsiii 3axk0H HproTona. Bropou 3axkon Herorona. Tpernii 3akoH HeroToHa.
[IpyHIMT Cynepro3unuu CUil.
Cuia ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuiia TpeHUS CKOJIbKEHHUS, CHUJIa
TPEHUSA MOKOSI, IPYTUE BUIbI TPEHUS.
Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
nageHus. J[Bwkenue mianer BOKpyr CosHma. IlepBas kocmudeckas CKOpPOCTb.
HesecomocTs 1 neperpysku.
PaBHOBecue martepuanbHOl TOUYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIUIEHHOM OChIO BpalmieHus. MomeHT cuibl. LleHTp TsxecTu.
Nmnynec Tena. M3menenne mmimynbsca. Mmynbse cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.
Mexannyeckass paboTa W MOIIHOCTb. PaGoTa Cuil TSDKECTH, YIPYTrOCTH,
TpeHusi. CBs3b dHEeprun U padbothl. [loTeHIManpHas SHEPTHs Tea, MOAHITOrO HaJ
IIOBEPXHOCTHIO 3eMIIM. lIloTeHIIManbHas sHeprus cxaTou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHUsS MEXAHUYECKOU
SHEPIUH.
Jemoncmpayuu.
1. HabnrogeHne MeXaHUYECKOTO ABMKEHUS Tella OTHOCUTEIBLHO Pa3HbIX TEl
OTCYETA.

2. CpaBHEeHHME MyTe€W W TPACKTOPHUI JBHXKEHHUS OJIHOTO WM TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHHS.

4. HccnenoBaHne MPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.

Ha6J'IIOIl€HI/I€ ABHIKCHUA TCJIA IO OKPYKHOCTU.
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8.
9.

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

Hab6nronenne MmexaHMuecKuX SBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCHUTEIIBHO
KaOuHeTa (QU3MKU.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MaccChl Tela W JIEUCTBYIOIIEH Ha HEro
CHUJIBI.

HabGnronenue paBeHcTBa CHII TPU B3AUMOJICHCTBUM TEN.

N3meHeHue Beca Tea Mpu YCKOPEHHOM JABUKEHUH.

IIepenaua ummysibca Ipu B3aUMOJAECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITyJbca MPU HEYNIPYTOM B3aUMOIEVCTBUMU.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHH.
Hab6nronenmne peakTHBHOTO ABMKCHHUS.

CoxpaHeHre MEXaHUYEeCKOM SHEPTUH MPU CBOOOTHOM MaJICHHUH.
CoxpaHeHre MEXaHUYECKON SHEPTUU MPHU ABMKCHHUH TeJla MoJ1 IeUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimeol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIErOo paBHOMEPHOTO
JIBYDKEHUS TIIAPUKA WITA TEICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBXEHUS OpycKa WIM JBUKCHUS
IapyKa 10 HAaKJIOHHOM MJIOCKOCTH.

OmnpeneneHrue yCKOPEHHS Teila NMPU PaBHOYCKOPCHHOM JIBFDKCHHH T10
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CITW TPU PABHOYCKOPEHHOM JBIDKEHUU 0€3
HAa4aJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK pPsJ HEYETHBIX YUCET, TO
COOTBETCTBYIOIIHE MTPOMEKYTKH BPEMECHU OJTMHAKOBBI.

HccnenoBanre 3aBHCHMOCTH  CHJIBI  TPEHHSI CKOJBKCHHS OT  CHUIIBI
HOPMAJIBHOTO JIaBJICHUSI.

Onpenenenue ko PUIEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenne pabOThI CHUITBI TPSHUS TTPU PABHOMEPHOM JIBIKEHUH TeJIa 10
TOPU30HTAIBLHOU MMOBEPXHOCTH.

Onpenenenue pabOTHl  CWJIBI  YIOPYTOCTH TIpH  TOIBEME Tpy3a C
WCITOJIb30BaHUEM HEIOABMYKHOTO U MTOABUKHOTO OJIOKOB.

N3yuyenune 3akoHa COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexannueckue K0J1e0aHUA ¥ BOJTHEBI.
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KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUid: TIEpUoI,
4acToTa, aMIUINTYy1a. MareMaTuyeckuil U Npy>KUHHbIM MasTHUKU. lIpeBpaiieHue
AHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxatomue — koneOaHus.  BeiHyknmenaele — koneOanms.  Pe3onasc.
Mexannueckue BoaHb. (CBoHCTBa MeXaHWYeCKUX BOJH. IIpomonbHbie W
NonepeyHble BOJIHBL. JlMHA BOJMHBI M CKOPOCTh €€ pacnupOCTPaHEHHS.
Mexanuyeckue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoCTh 3Byka M BbicoTa ToHA. OTpakenue 3Byka. MH]pa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmonenue kosieOaHuWii Ten MOJ JEUCTBUEM CHIIBI TSKECTU U CHUJIBI
YIIPYTOCTH.

Hab6mronenue kosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HaOmnronenue BeIHYKICHHBIX KOJIEOAHUM U pe30HaHCA.

PacnpoctpaneHre npoaoJibHbIX U MTONEPEYHBIX BOJH (HAa MOJIEIIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI pE30HAHC.

JIaﬁopamoprle paoomul u onvimol.

1. OmpeneneHue 4YacTOThl M MEpUoJa KoJeOaHUW MaTeMaTUYECKOro
MasATHHKA.

S R X

2. Omnpezenenue 4acTOThI U epUoja KoueOaHU| MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MepuoJia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCMMOCTH TEepHOJia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IlpoBepka He3aBUCHMOCTH Tepuoja KoJieOaHH Ipy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  IepHojia  KojaeOaHui
MPY>KUHHOTO MasTHUKA OT MacChl rpy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOJHOTO MaeHHUSL.
Pazgea 10. DneKkTpoMarHuTHoOe MoJjie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHele  BosiHbL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [lIkama 31eKTpOoMarHWTHBIX BOJH. Vcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBS3H.
DJIeKTpOMarHuTHas mnpupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOWMCTBA
CBETA.
Jemoncmpayuu.
1. CBOlCTBa 3JIECKTPOMarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
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Jlabopamophuie pabomot u onvimeol.

1. M3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOUIBLHOTO

tenedoHa.

Paznen 11. CBeroBble fAiBJICHUS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  [IpsAmosmHeiHOe
pactpoctpanenue ceera. 3atmenus ConHua u JIynsl. Otpaxkenue cBera. 1lnockoe
3epKayio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. llonmHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKHX CBETOBOAX.

JInnza. Xox nydeil B muH3e. OnTuueckas cucteMa (poroanmnapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucreMa. bim3opykocTs U 1anbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloToHa. Cnoxenwue
CIIEKTpaJIbHBIX 1IBETOB. Jlucmnepcus ceera.

Hemoncmpauuu.

[IpsiMmonMHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon ydel B coOuparolieit JuH3e.

XoJ Jiy4er B pacCEUBAIOIIEH JIMH3E.

[Toy4yenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riasa.

11. PaznoxxeHue 6enoro cBera B CHEKTP.

12. [lonydyenue O0enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padbomot u onvimut.

1. UccnenoBanue 3aBUCHUMOCTH yIJIa OTPAKEHHSI CBETOBOTO Jiyya OT yrija
MaJICHUs.

2. U3yuenue xapakTepucTUK M300paKeHUs IPEIMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yIiia MPEIOMIIEHUSI CBETOBOIO JIyya OT yrjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyyeHnue n300pa’kKeHUM C MOMOIIBIO COOUPAOIIEH JIMH3HI.
Onpenenenue (HOKYCHOTO PaCCTOSHUSI U ONTUYECKON CHIIBI cOOMparoei
JIUH3BI.

6. OTBITHI 1O PA3T0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEAMETOB IMPHU WX HAOIIOJACHHUH 4Yepes3
[[BETOBBIC (DPUITBTPHI.

L N o U A wWwDN R
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Pa3nen 12. KBaHTOBBIC SIBJICHHUA.

Omnwitel Pesepdopna v mmanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBaHThl. JIMHEHYaTbIe CIEKTPBI.

PamnoaktuBHOCTE. AJb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PamnoakTuBHBIE
npespaneHusd. [lepuoa nomypacmaia aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3aPsAI0BOTO U MACCOBOTO YHCEII.
DHeprus CBsI3M aTOMHBIX sAnep. CBsi3b Macchbl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHIIA U 3BE3].

Snepnas sHepreTuka. [[eMCTBUS pagMOAKTUBHBIX HW3JIYYECHUH HA KUBBIC
OPTaHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MOTJIOLIEHHUS.

2. CnexkTpbl pa3IMYHBIX ra30B.

3. CoekTp BoAOpoaa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIMHNX U3TYUYESHUH.

6. Perucrtpanus uznyyeHusi IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamophuie padbomot u onvimol.

1. HaGnrogeHue CrUIOMIHBIX U IMHEWYATHIX CIIEKTPOB U3TYUYEHUSI.

2. HccnenoBaHue TPEKOB: MU3MEPEHUE SHEPrMU YaCTHUIBI IO TOPMO3HOMY

nytH (1o dotorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IToBTOPHUTEIHLHO-00001IAKO I MOTYJIb.

[ToBTOpHUTENHEHO--0000IIAIONTUI MOTYIIH TIPEIHA3HAYCH JIJISI CHCTEMATHU3AINH
1 00001IIEHUS TIPEAMETHOTO COACPIKAHUS U OTBITA IEATEITLHOCTH, TPUOOPETEHHOTO
IpU WM3YYEHHH BCETO Kypca (PU3HMKU, a TaKKe MJig MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 00ydarolmuxcsi, BHIOPaBIIUX 3TOT
y4eOHBII mpeamer.

[Ipy U3ydeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JeSITEILHOCTH, Ha OCHOBE KOTOPHIX 00€CIEeYUBACTCA JIOCTHKCHHE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  PEe3ylbTaToOB  00ydeHUs, QopMupyercs
€CTECTBEHHOHAYy4YHasi IPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIEHOBAHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSICHATH (PU3MUECKHE
SIBJICHHSI, TPUMEHSIA TMOJYy4YEHHbIC 3HAHWs, pelaTh 3aJadyd, B TOM YHUCIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep JaHHOTO pa3/ieia peaanu3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHIMOTHSIOT 3a/1aHUs], B KOTOPBIX UM TIpeIjiaraeTcs:
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Ha OCHOBE TIOJIYYCHHBIX 3HAHHWM pAcCIO3HaBaTh W HAYYHO OOBSICHATH
dbusnueckue SBICHUS B OKPYXKAIOIIEH MPUPOIE U MOBCETHEBHON KU3HU;
MCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHHM, B TOM
YUCIIE JIJIS POBEPKH THIOTE3 U MOJYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITH HAy4YHbIE OCHOBBI HAmOOJIe€ BaXKHBIX JOCTUKEHUUA COBPEMEHHBIX
TE€XHOJIOTMH, HAIPUMEP, MPAKTUYECKOT'0 UCII0JIb30BAHUsI PA3JIMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS! BCEX M3BECTHBIX BUOB
SHEPIHUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue (u3nKyu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIIPABJIEHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbrare uzyuenus GuU3NKU Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs

y oOyuatomierocs 0yayT chopMHUpPOBaHBI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:
— IPOSIBJIEHWE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
bu3nUecKol HayKu;
— IIEHHOCTHOE OTHOIICHUE K JJOCTHKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— FOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXI€HUU OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JTOCTHXKEHHM
bu3uKy;
— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHIIOB B JIEATEIBHOCTH
Y4EHOrO;
3) 3cTeTHY€eCKOro BOCIIUTAHHUS
— BOCIIPUATUE 3CTETUUYECKUX KayecTB (PU3UUECKOW HAyKH: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:
— OCO3HaHUE IIEHHOCTH (PU3NYECKONM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSA MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHMM, BAXXHEWILIEH COCTABIISIOLIEH
KYJIbTYpBIL;

pa3BUTHE HAYYHOH JF0O003HATENILHOCTH, MHTEpEca K HCCIeI0BATENbCKON
NEeATENbHOCTH;
S) ¢opMupoBaHusT  KYJbBTYPbl 3I0POBbSI U  3MOUMOHAJIBLHOIO
OJ1aromoJry4ms:
— OCO3HaHHE IIEHHOCTH 0e30macHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuJl OE30MacCHOr0 TMOBEIACHUS Ha
TpaHCIIOPTE, HA JOPOrax, C DJIEKTPUUECKUM M TEIUIOBBIM OOOPYIOBAaHHUEM B
JIOMAIITHUX YCJIOBHSIX;
— chOpMUPOBAHHOCTH HaBbIKA PedIeKCUH, TPU3HAHUE CBOETO MPaBa Ha OIIUOKY
Y TAKOTO K€ MpaBa y APYroro 4YeJIoBeKa;
6) Tpy10BOI0 BOCIIMTAHMSI:
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e — AKTUBHOE YYaCTU€ B pPEIICHUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3ali, TOopoJaa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HAINPaBIEHHOCTH, TPEOYIOLIUX B TOM YHCIie U (PU3HMYECKUX 3HAHUN;

e — HHTEpEC K MPaKTUYECKOMY M3yUEHUIO MPodeccuii, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrN4€CKOr0 BOCTIMTAHNS:

e — OpUEHTANMSI HAa TPUMEHEHHE (PU3NYECKUX 3HAHWUU NI PEIIeHUs 3a1ad B
00JaCTH OKPY’KAaIOIIEeH CpeJbl, TUTAHHUPOBAHUSA TIOCTYIIKOB W OIEHKH UX
BO3MOKHBIX TTOCJIEACTBUMN SISl OKPYKAIOIIEH CPEIbl;

e — OCO3HAaHHE TJIOOATBLHOTO XapakTepa AKOJIOTHYECKUX MPOoOJIeM U MyTed ux
peleHus;

e 8) ajanTanMu K M3MEHSIOMIUMCS YCJOBHMSM COUMAJIbHOW M NPHUPOTHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUU NPHU BBHINOJHEHUU HCCIEAOBAaHUN U
MPOEKTOB (DU3UYECKONW HAMPaABIEHHOCTH, OTKPBITOCTh OIbBITY WU 3HAHUSIM
APYTHX,

e — TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YEpe3 MPAKTUYECKYIO
NeSTEIbHOCTD;

e —MOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUMU, B TOM 4nciie (OPMYITUPOBAThH
UJIeH, TIOHATHUSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBJICHUSX;

e — OCO3HaHME JS(HHUIIMTOB COOCTBEHHBIX 3HAHMMA M KOMIIETEHTHOCTEH B 001aCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUI;

e — CTPEMJICHHE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIIECTBA U
HYKOHOMUKH, B TOM YUCJIE C UCIOJIb30BAHUEM (PU3NUYECKUX 3HAHMI;

e — OIICHKAa CBOUX JCHUCTBUM C YYETOM BIMAHUS Ha OKPYXAKIIYIO Cpexdy,
BO3MOXHBIX TJI0OQJIBHBIX MOCIIEICTBUIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 10 (PU3UKE Ha yPOBHE OCHOBHOTO O0IIIETO
obpazoBaHus y oOyugaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIIbHBIC YHUBEPCAIBHBIC YIeOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC  YHHUBEPCAJIbHBIC  y4eOHBIE  JIEHCTBUS,  PETYISITUBHBIC
YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

Ilo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble l[eﬁCTBI/ISI

Ba3oBble Jjornueckue JelicTBUA:
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BBISIBIISAITh W XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BICHUI);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAIIUN, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHS,

BBISIBIISATH 3aKOHOMEPHOCTHU U MIPOTUBOPEYHS B PACCMATPUBAEMBIX (PaKTax,
JTAHHBIX W HAOJIOACHUSAX, OTHOCIIIUXCS K (PU3NUECKUM SBICHUSM;
BBISIBJIATh TPUYMHHO--CIICJICTBEHHBIE CBSI3M MPH U3yYeHHH (U3NYCCKHUX
SIBIICHHIA ¥ TTPOIIECCOB, JIENIaTh BEIBOJIBI C UCIIOIB30BAHUEM JICYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUYEHH, BBIIBUTaTh TUIOTE3bl O B3aMMOCBSI3SX
(bU3UYECKUX BEIIMYHH,

CaMOCTOATENILHO BBIOUPATh CIIOCOO peleHus: yueOHoM (pU3ndecKoil 3a1aun
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIIEHHUS, BBHIOOpP Hambomee
HOJXOJALIETO C Y4ETOM CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble uccienoBarebLCKue AeliCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KK MCCIIEI0BATENbCKUN HHCTPYMEHT O3HAHHUS;
MIPOBOAUTH 10 CAMOCTOSITENILHO COCTABIIEHHOMY ILIAHY OIIBIT, HECIIOXKHBII
(bU3MYECKUl JKCIIEPUMEHT, HEOONbIIOe UCCeloBaHue (PU3NIECKOTO
SIBJICHUS;

OIICHWBATh HAa TMPUMEHUMOCTh H JOCTOBEPHOCTh HWH(MOpMaIuio,
MOJIYYEHHYIO B XO/I€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBAaTh 0OOOIIEHUS U BBIBOJIBI IO Pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (PUBHUUYECKUX
IPOLIECCOB, a TAKXKE BBIJBUTATh MPEIOIOKEHUS 00 UX PA3BUTUH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PadoTa ¢ nngopmanueii:

MPUMEHSTh Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orOope MHGPOPMALMM WM JIAHHBIX C Y4Y€TOM MPEIJIOKEHHOM ydyeOHOU
(buU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETHUPOBATH MH(OpPMALIHIO
pa3IMyYHBIX BUAOB U (OPM IPEICTaBICHNUS;

CaMOCTOSITENIFHO ~ BBIOWpaTh ONTUMAIbHYIO (OpMY TpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3a7aud  HECIO0XHBIMHU
CcXeMaMmu, uarpaMmmamMu, HHOU rpa@uKoi 1 1X KOMOWHALIUSAMH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJIe OOCYXIEHHUS Yy4eOHOro MaTepualia, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMON TeMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHWE 3aJa4d U TOJICpKaHUE
Oaroxxes1aTeaIbHOCTH OOIIEHNUS;
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COMOCTAaBIISATh CBOM CYXACHUS C CYXICHUSIMH JPYIMX YYaCTHHUKOB
auanora, OOHapyKMBaTh Pa3jIudKe U CXOJICTBO MO3UIINN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUChbMEHHBIX TEKCTAX;
MyOJUIHO TPEICTABIIATE PE3YIbTaThl BBIMTOTHEHHOTO (DU3UIECKOTO OTBITA
(3KCTIepUMEHTa, UCCIIEAOBAHMS, TIPOEKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHHOW U MHAUBUTyaTbHON
paboThI MpU PEeIIeHUH KOHKPETHON (hrU3HUecKoil mpoOieMsl;

MPUHUMATH 11€JI1 COBMECTHOW JESITEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€¢ JOCTIKEHHMIO: PACIpeNeNsTh PO, OOCYXKIaTh MPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;
BBITIOJTHATHh CBOIO YacTh pabOTHI, TOCTUTAs] KAYECTBEHHOTO pe3yjIbTaTa 1m0
CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMHU WiICHAMU
KOMaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJajJa B OOIIMH MPOIYKT IO KPHUTEPHUSIM,
CaMOCTOSATENbHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M yU4EOHBIX CHUTYallUsAX, TPEOYIOMUX
JJI perieHust GU3NYECKuX 3HAHUM;

OpUEHTUPOBATbCA B  PA3MYHBIX [OAXOAAX HPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NMPHUHATHE PELICHHS B TPyNIe, MNPUHATUE PpELICHUN
rpynmnoim);

CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pelIeHUs (PU3NUECKOM 3a7jaun Ui
IUIaHa MCCIEAOBAaHUS C YY4ETOM HMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI pELICHUM;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CﬁMOKOHTpOJIb, SMOIUOHAJIbLHBbIN NHTEJIEKT:

JaBaTh aJIEKBaTHYIO OLEHKY CUTYallMH U MpeJiarath miaH e€ U3MEHEHNUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSA  (HEIOCTHXKEHMs)  Ppe3yJbTaToOB
JESITEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YMCJIE B XOJ BBIIOJHEHMS
(Gu3MYECKOT0 HUCCIEOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCS CHUTYyalld, YCTAHOBJIEHHBIX OIIHOOK,
BO3HHUKILIUX TPYAHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yjIbTaTa LIeJId U YCIOBUSM;

CTaBUTh c€0s1 HA MECTO JIPYrOro YeJI0OBEKA B X0JI€ CIIOpa WM IUCKYCCUHU Ha
HAy4HYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIOro;
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MPU3HABAaTh CBOE MPABO Ha OIMMOKY MPHU PEIICHUH HU3HUUECKUX 3a7a4 WIN
B YTBEPXKICHUSIX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOyuenust B 7 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 6a30BOM YpOBHE
JOJHKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKUE W  XUMHUYECKHE  SBIICHHS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJI€Nb, TUIIOTE3a, €AMHMIBI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUYECKOe [JBHKEHHE (PaBHOMEpHOE,
HEPABHOMEpPHOE, TNPSIMOJUHEHHOE), TPACKTOpHs, PABHOACHCTBYIOIIAs
cwia,  gedopmanus  (ympyras, IJIaCTUYECKasi),  HEBECOMOCT,
COOOIIAIOIITNECS COCY/IBI;

paznuyath siBiaeHus (auddys3us, TEIIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
PaBHOMEPHOE  JBWKECHHME, HEPABHOMEPHOE  JIBU)KEHUE,  HMHEPLUS,
B3aMMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJN C 3aKPEIJIEHHOW OCHIO
BpallEHUs, llepeaya AaBiIeHUs TBEPIbIMU TEIAMU, )KUAKOCTAMU U Fa3amu,
aTMOCc(pepHOE [1aBlieHWE, IUJIABAHUE TeJ, MPEBpAIICHUS MEXaHWYECKON
SHEPrUHr) MO ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3WUECKUX SBICHUN B
OKpYXaIolllEM MHpE, B TOM 4YHUCJIE (PU3HUECKUE SIBICHUS B MPUPOIE:
MIPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMA B JKMBOW M HEXUBOU
OpUpoOJe, JIEUCTBUE CHIIBI TPEHHUS B NPUPOJEC M TEXHUKE, BIUSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phlyarv B
TeJe 4YeloBeKa, MPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7auy B yUeOHYIO,
BBIJICIISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKY ) (PU3MUECKUX SBIICHUN;
OMHCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3WUYECKUE SBIICHUS, UCIIONB3YS
(du3nueckue BeNMUrHbI (Macca, 00bEM, IIIOTHOCTH BEILIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC TEINA,
CuJIa TPEeHUsI, TaBJeHue (TBEPIOTO TeNa, KUIAKOCTH, Ta3a), BRITAIKUBAIOIIAS
CUJia, MEeXaHuueckass pabdoTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHUJIBI,
KO3(G(UIUMEHT TOJE3HOTO JACMCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHUHAJIbHASL JHEpPrusi), MpPU OMNHCAHWU TMPABHIBHO TPAKTOBAaTh
(U3UYECKUI CMBICI UCTIOJIb3YEMbIX BEIMUUH, UX 0003HAYCHUS U €IMHUIIBI
(U3MYEeCKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTUMU BEJIWYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUUH;
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XapaKTepu30BaTh CBOWCTBA Tei, (U3MUECKUE SBJICHHUS W TPOIECCHI,
WCIIOJIb3Ysl TIpaBUJjIa CIOKEHUS CWII (BIOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TOE TIPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHHYECKOU
DHEPTUU, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMChIBATh €70 MATEMATHYECKOE BBIPAKCHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO--CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOWCTBA (DU3UYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHA UK 3aKOHOMEPHOCTH;

pemars pacu€THele 3a7adyd B |—2 JEHCTBUSA, WCHOJIB3YyS 3aKOHBI M
dbopmyIbl, CBs3bIBaIONIME (PU3MUYECKHWE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUS 3a/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE
BENTMYUHBI B (HOPMYJIBI M TPOBOJIUTH PACUEThl, HAXOJUTH CIIPABOYHBIC
JaHHBbIe, HEOOXOAMMBIE JIJISl PEIICHUsSI 3a7a4, OIEHUBATh PEATUCTUIHOCTh
MOJIYYeHHON (DU3UYECKOIN BEITUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIINTh TPU TOMOIIH
(M3UYECKUX METOJIOB, B OTIMICAHUH MCCIICIOBAHUS BBIJEISATH IPOBEPIEMOE
npeanoioxkeHue (runoTesy), pa3nauyaTb U HHTEPIPETUPOBATH NOJTyUEHHbBIN
pe3yabTar, HaXOAUTh OIIMOKU B XOJI€ OIbITa, AENaTh BBIBOILI MO €r0
pe3yJibTaTam;

MPOBOJIUTh OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WK
(bu3MYecKuX CBOMCTB Tel: (HOPMYITUPOBATH IPOBEPSEMBIE ITPEATIOI0KEHNUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000PYI0BaHMSI, 3aICHIBATH XO]]
ombITa U (OPMYITHPOBATH BHIBOJIBI;

BBIMOJIHATh MPSIMbIE W3MEPEHUS] PACCTOSIHUSA, BPEMEHH, MacChl TeJa,
00bEéMa, CHJBI W TEeMIepaTypbl C HCIOJB30BAHUEM aHAJIOTOBBIX M
M(POBBIX MPUOOPOB, 3aNMUCHIBATH TOKA3aHHUS NPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (DU3UUECKOMN BETUUYMHBI OT
JIPYroll ¢ HCHOJb30BAaHUEM MPSIMBIX HM3MEPEHUM (3aBUCUMOCTH IyTH
PaBHOMEPHO JABHXKYLIETOCA TENA OT BPEMEHHU JBHXKEHUS TEJIA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM IMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOLIAJA CONPUKOCHOBEHUS TEJl, CUJIBI
YOPYTOCTA OT YJIMHEHHS TPY>KUHBI, BHITAIKUBAIONICH CUJIBI OT 00bEMa
MOrPYKEHHOM YacTH Tejla U OT IJIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH
MJIaBaHUs TeJl, YCIOBUW PaBHOBECHS phluara W OJOKOB), y4acCTBOBATh B
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IJIAHUPOBAHUM  YYEOHOTO WCCIEIOBAaHUSA, COOUpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIeNys MPEeIJIoKEHHOMY TUIaHy, (UKCHpPOBATH
pEe3yNbTaThl TMOJTYYEHHON 3aBUCUMOCTH (U3MUECKHX BEIMYUH B BHJIC
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJABI MO PE3yJibTaTaM
UCCIIEIOBAHMS,

MPOBOJANTH KOCBEHHBIC HU3MEpEeHHsI (DU3MUECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHHSI CKOJIbKEHUS, JaBICHUE
BO3/lyXa, BBITAJIKWBAIONIAS CWUJIA, JCUCTBYIOIIAs Ha TMOTPYKEHHOE B
KUAKOCTh  TeNo, KOADGUIMEHT TOJIE3HOrO0  JCHCTBUS  MPOCTHIX
MEXaHU3MOB), CJIEAys TMPEIOKEHHON WHCTPYKIMU: TPHU BHITIOJIHEHUN
U3MEpPEeHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYEHUE MCKOMOU BEJIMYHUHBI;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MacCHOCTH MPH paboTe ¢ 1ab0paTOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHIIUIBI JACUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETp, JUHAMOMETpP, COOOIIAIIIUECS COCYIbl, OapomeTp,
pBIYar, OIBMKHBIA Y HETIOABW)KHBIN OJIOK, HAKIIOHHAS TJI0CKOCTH;
XapaKTepU30BaTh TMPHUHIMNBI JACHCTBUS U3YYCHHBIX TPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHuss (B TOM YHCIE:
MOJIIMITHAKY, YCTPOWCTBO BOJOMPOBOAA, THAPABIUYECKHA TIpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOK HACOC, APEOMET), UCIIONIb3Ysl 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SIBJICHUI 1 HEOOXOAMMBIC (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTh  TPUMEPHl  (HAXOAWUTh HHPOpPMAIMIO O  MPUMEPAX)
MPAKTHUYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOMN
KHU3HU A1 oOecriedeHnst 0€30MacHOCTH IpU oOpalieHuu ¢ npudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHCHHS 3I0POBbS M COOIIOCHISI HOPM
HKOJIOTHYECKOTO TIOBEJICHHS B OKPY KaIOIIeH cpeie;

OCYIIECTBJISATH OTOOp UCTOYHHUKOB wuHGpopmarmu B HHTepHere B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTéM CpaBHEHHUS PAa3IMYHBIX HCTOYHHKOB BBIICISATH
nH(OpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCITOJIB30BaTh NP BBIMOJTHEHUN YUCOHBIX 3aJIaHUN HAyYHO--TIOYJISIPHYIO
JaUTepaTypy GU3HUECKOTO COACpKAHUs, CIIPABOYHBIC MaTepUAIIbI, PECYPCHI
cetu UMHTepHer, BiameTh mNpuéMaMU KOHCIEKTHPOBAHUSA TEKCTA,
npeoOpa3zoBaHus UH(POPMAITUU U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3MUECKOTO COJEPKaHUs, B TOM
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qucIe MyOJuYHO IeNIaTh KPaTKUEe COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WU
y4eOHBIX MCCJIEIOBAHUM, TP ATOM T'PAMOTHO MCIIOIh30BaTh U3YYCHHBIN
MOHSATUUHBIN amnmapaT Kypca (QHU3UKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3EHTAIUEN;

MIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M KCCIEIOBAaHUU pacrpeaesisiTh
00s3aHHOCTH B TpyMIe€ B COOTBETCTBUM C IOCTABJICHHBIMHU 3a/JauyaMu,
CIEIUTHh 3a BBINOJHEHWEM IUIAHA JIEMCTBUM, AaJCKBaTHO OILICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIBHOCTH  TPYIIIbI,  BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTBIBASI MHEHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kiiacce npegMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

WCIIOJB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKCHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACHIIICHHBIA TMap, BJIAXKHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSS JHEPrusi, TEIJIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE T0JIE€, MPOBOJHUKHU
U AUDJIEKTPUKH, IOCTOSIHHBINA 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pazinuath SBJICHUS (TEIUIOBOE pacHIMpEHUE W CXKaTue, TeIlomnepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KaWJUISIPHBIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, IJIaBJIEHUE, KpucTaumM3anus (OTBEpAECBaHUE), KUIICHUE,
TerJionepeaaya (TETUIONIPOBOAHOCTb, KOHBEKIIUS, U3JIy4eHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPSAIO0B, NEUCTBUSA AIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBHE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJISI HA TIPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHASI MHYKITWS)
[0 OINHUCAHWI0 MX XApPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YUYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY)KalollleM MHpE, B TOM uHcie (U3UYECKHE SBICHUS B TIPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIBI B mpupone, uzinydeHue CoJiHIIA, 3aMep3aHHE BOJOEMOB,
MOpckHe Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, MHES, CHETa, dJICKTPUIECKUE
SBJICHHUSI B aTMocdepe, dIEKTPUISCTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
noJie 3eMiu, Aper moarocoB, poiib MATHUTHOTO TTOJIS JIJ1sT )KU3HH Ha 3emuie,
MOJISIPHOE CUSIHUE, TPU DTOM IEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBJICHUM;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3WYECKUE SBIICHUS, UCIIONB3YS
¢bu3nUecKkue BETUUHMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHsi, KOJIMYECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIECTBA, YyJAElbHAs TeEIUioTa

MepenaH vepes Ananok 22.12.2023 06:16 GMT+03:00 / \

c81f159¢-346¢-4718-92e9-eb53b4942718 \J I:J'l

Crpanwvua 25 3 68 \

"/



MJIaBJICHUS, yJeldbHas TeIyioTa mapooOpa3oBaHus, YIelbHas TEIoTa
CropaHusi TOIUIMBA, KOA(G(UIMEHT TMOJe3HOTO JCUCTBUS TEIUIOBOM
MaIlIuHBI, OTHOCUTENIbHAS BIIAYKHOCTh BO3/TyXa, dJICKTPUUECKUH 3apsil, CHIIa
TOKa, DJEKTPUYECKOE HAMNpsOKEHHWE, COMPOTHBJIICHHE IPOBOJHUKA,
yE€TBHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIITHOCTD 3JIEKTPHUUECKOTO
TOKa), NpU ONHCAHUU TMPABWIBHO TPAKTOBaTh (PU3UYECKUA CMBICH
WCITOJIB3YEMBIX BEJIMYWH, 0003HAUCHUS U €AUHUIBI (U3HYCCKUX BEITMYMH,
HaxoJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH TpadUKH HW3YYEHHBIX 3aBHCHUMOCTEH
(hU3UYECKUX BEIIMYHH,

XapaKTepHU30BaTh CBOWCTBA Teil, (U3MYECKUE SBJICHHUS W TPOIECCHI,
WCITOJIB3YysI OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO--KHHETUIECKON TEOPHH
CTpPOEHHUs BellleCTBa, MPUHLMUII CYNEPHO3UIMU ToJield (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa IJisl y9acTKa ey, 3aKOH
Jbxoyns—JIenna, 3ak0OH COXpaHEHHsI SHEPTUH, TIPU STOM JIaBaTh CIIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA U 3alMCHIBATh €M0 MaTEMAaTUYECKOE BHIPAKECHUE;
OOBSACHATH (PU3NUYECKHE TMPOIECChl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTyaIlui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Onopod Ha 1—2 HW3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amauyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (DU3UYECKHME BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JaHHBIX JUISI PEIIEHWs 3aJadd, BBIOMPATh 3aKOHBI W (OPMYJIBI,
HEeoOXoauMbIe ISl €€ peIIeHHs, MPOBOAWTH pacdéThl W CPABHUBATH
MOJIYYCHHOE 3HAaYCHHE (PU3NUSCKON BETUYHHBI C U3BECTHBIMU JAHHBIMH;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXKHO PEIIUTH TPH ITOMOIIH
(U3MYECKUX METOJOB, HWCIIOIb3YS OINHMCAHWE HCCIEAOBAHUS, BBIICISATH
MPOBEPSIEMOE TPENANOJIOKEHNWEe, OIEHUBATh MPABHIBHOCTh TOPSIKA
IIPOBEJICHUS UCCIIEAOBAHMS, JI€TaTh BHIBOJIBI;

MPOBOJIUTh OMBITHI 10 HAOMIOMEHWIO (PU3WYECKUX SABICHUN  WIN
(U3UYECKUX CBOMCTB TeJ (KaMWIISIPHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIECca OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUHM OT I[BETA H3JIydarouel (Morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJIBI OT TEMIEPATYPHl KUIAKOCTH U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3AIMs Tel ¢ B3aUMOJICHCTBUE
ANEKTPUUECKUX  3aps/ioB, B3aUMOJIEUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3alisl MarHUTHBIX TIOJIEH TIOCTOSSHHBIX MAarHHWTOB, JCHCTBUS
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MAarHuTHOTO IOJI1 HAa NPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJABUTATENSl IMOCTOSHHOTO TOKa): (POpMYIMpPOBAThH
IIPOBEPsIEMbIE MPEATNONIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyZ0BaHUs, ONUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIbI;
BBITIOJIHATH IIPSIMBIE U3MEPEHMS TEMIIEPATYPbI, OTHOCUTEIBHON BIaKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSHKEHUS C HCIHOJIb30BAHUEM aHAJOTOBBIX
npuOOPOB U JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
M3MEPEHUI ¢ y4€TOM 3aJ]aHHO aO0COMIOTHOM MOTPEIIHOCTH;

IPOBOANUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3UUYECKOI BEIMUYUHBI OT
APyrol C  HCHIOJb30BAaHUEM MPSAMBIX  H3MEPEHHM  (3aBUCHUMOCTh
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JUIMHBL, IUIOMIAAW IONEPEYHOTO
CEYEHUS U yJIEIIBHOIO CONIPOTHUBIIEHUS BELIECTBA IPOBOJIHMKA, CUIIBI TOKA,
UAYLIIETO 4Yepe3 NPOBOJHHMK, OT HANpPsDKEHUS HaA  MPOBOJHUKE,
HCCIIEJOBAHUE IIOCIEAOBATENBHOTO M MMAPAJUIENBHOTO COECIMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOMpPATh YCTAHOBKY U
BBITNIOJHATh WU3MEPEHUs, CJIeNysl MPEeAJoKEHHOMY IUIaHy, (PUKCHUpPOBATh
pE3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BHJI€ TAa0JIUIl U TpadUKOB, 1e1aTh
BBIBO/JIBI 10 PE3YyJIbTATAM HCCIIEAOBAHN;

NPOBOJANTH KOCBEHHBIE HU3MEpPEHHs (PU3NYECKUX BeIMYWH (yAeTbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTHBJICHHE IMPOBOJHUKA, padoTa u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATH HM3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPEIIIOKEHHON MHCTPYKLUH, U
BBIUKCIISITh 3HAYCHUE BEJIMYMHBI;

cOOJII0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPHUHIMIIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIIE: CUCTeMa
OTOIUIEHUS JOMOB, TUTPOMETP, apoBasi TypOUHA, aMIIEpPMETP, BOJILTMETP,
CUETYMK AJIEKTPUUYECKOW SHEPruu, 3JIEKTPOOCBETUTENbHBIE TNPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsbl), AIEKTPUYECKUE
NPEIOXPAHUTENH, FJIEKTPOMArHUT, AJIEKTPOJIBUTATEb TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSL O CBOMCTBAaX (PU3MYECKUX SBJICHHM M HEOOXOAMMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIBHBIE
MpUOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (’KUJAKOCTHBIA TEPMOMETP,
TEPMOC, IICUXPOMETP, TMIPOMETP, ABUTATEIb BHYTPEHHEIO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LEenend ¢
[IOCJIEI0OBATENIBHBIM U IMAPAIIJIEIBHBIM COEUHEHUEM DJIEMEHTOB, pa3jinyasi
YCIIOBHBIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKUX LIETEH;

MepenaH vepes Ananok 22.12.2023 06:16 GMT+03:00 / \

c81f159¢-346¢-4718-92e9-eb53b4942718 \J I:J'

Crpanvua 27 w3 68 \

"/



OPUBOIUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MNPAKTUYECKOTO HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHus 0€30MacHOCTH NP OOpallleHud ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3I0POBbS 1 COOMIOCHHSI HOPM
AKOJIOTMYECKOTO TIOBEICHHSI B OKPYKarOLIEH Cpelie;

OCYIIECTBIATh MOUCK HHPOpMALMM  (PU3NYECKOTO COACPKAHUA B
NurepHere, Ha OCHOBE HMEIOUUXCA 3HAHUNM U IYTEM CpPaBHEHUS
JOTOJIHUTENBHBIX UCTOYHUKOB BBIJENIATH HHPOPMALIUIO, KOTOPAs SBISETCS
IPOTUBOPEUUBON UM MOXKET OBITH HETOCTOBEPHOI;

MCIIOJIb30BaTh MPH BHIIOJHEHUH YUYE€OHBIX 33JJaHU HAy4YHO--MIOMYJISIPHYIO
IUTEPATYpPy (PU3UUECKOTO COAEPIKAHUS, CITPABOYHbBIE MAaTEPUAIIbI, PECYPCHI
cetu VHTepHer, BianeTh MNpUEMAMU KOHCIEKTHPOBAaHUSA TEKCTA,
npeodpazoBaHusl THPOPMALMHU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKHUE YCTHBIE COOOILEHUS,
0000mass wuHOOPMALMIO M3 HECKOJBKHX MCTOYHHKOB (HU3UUECKOTO
CoJiepKaHusl, B TOM YKCJIe MyOJINYHO MPEACTABIATh PE3YIbTaThl IPOEKTHOM
WM UCCJIEN0BATEIBCKOMN IEATEIBHOCTH, IIPX 3TOM IPAMOTHO HUCIIOIb30BaTh
W3YYCHHBI TIOHATUWHBIM ammapaT Kypca (HU3UWKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTALlNEH;

IOpPU BBIIOJHEHUM YYE€OHBIX NIPOEKTOB M MCCIEAOBAHUN (U3NUYECKUX
MPOLIECCOB paclpenesTh O0A3aHHOCTH B TpPYyIIE B COOTBETCTBHM C
IIOCTAaBJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJIHEHUEM IUIAHA JEHCTBUUA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIaJ B
JEATENBHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aMMO/JICHCTBHE,
MPOSIBIISS TOTOBHOCTH pa3periarh KOH(IUKTHL.

K xonIy o0yuenus B 9 kjacce peaMETHBIC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéTa, MaTepHalibHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKEHUsA, nedopmarus
(ympyrasi, TmjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, IEHTP TSHKECTH, a0COJIOTHO TBEPAOE TEJO,
IIEHTP TsDKECTH TBEPJOTO TeJia, paBHOBECUE, MEXAHMUECKHUE KOJICOAHUS U
BOJIHBI, 3BYK, HHQPA3BYK U YIABTPA3BYK, JJIIEKTPOMATHUTHBIC BOJTHBI, IIIKAJIA
AIICKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JIaJIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI | TOTJIOIICHUS, alb(da-, OeTa- ¥ raMMa-u3ydeHHUsI,
W30TOIIBI, SITICPHAS DHEPTETHKA;

paznuyaTh SIBICHHS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIHHEIHOE
JIBUKEHUE, PABHOYCKOPEHHOE TMPSIMOJUHEHHOE MBW)XEHHE, CBOOOJHOE
MajIcHUE TEJ, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
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TeJl, peaKTUBHOE JIBHXKEHHE, KOJeOaTeIbHOE IBIDKCHHE (3aTyXaroIllue U
BBIHYKJCHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JIBH)KCHHE, OTPAKCHHUE
3BYKa, IMPAMOJMHEHHOE PACIHPOCTPAHECHHUE, OTPAXKECHUE U TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3yioKeHHe OeJIoro CBeTa B
CIIEKTP MW CIIOKEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOBHUKHOBEHHE JIMHEWYATOrO CIEKTpa
M3JIyYEHUS ) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHHUCE;

pacrio3HaBaTh IMPOSBICHHE U3YYCHHBIX (DU3UUYCCKUX  SBJICHUN B
OKpYyXXKarolieM Mupe (B TOM 4YHucle (u3nuecKkue SBICHHUS B IPUPOJIC:
MPUJIABBI U OTJIMBBI, IBUKEHUE TNIaHET COJIHEYHON CUCTEMBI, PEAKTUBHOE
JIBU)KEHHUE JKUBBIX OPTraHU3MOB, BOCIPHUITHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPACEHNE, CEHCMHYECKME BOJIHBI, I[yHAaMH, 53XO, ILIBETa Tell,
ONTUYECKUE SIBJICHUS B MPHUPOJE, OHMOJIOTMYECKOe JIEUCTBHUE BHAMMOTO,
yIbTPadUOJICTOBOTO M PEHTTCHOBCKOIO H3IYYEeHHH, €CTECTBEHHBIN
pPaguoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PaJUOAKTHUBHOEC H3ITyYCHHUE
NPUPOAHBIX MHUHEPAJIOB, [JEUCTBHE pPAAVMOAKTUBHBIX HW3JIYYCHUH Ha
OpraHu3M 4YeJIOBEKAa), MPHU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOWCTBA (MpU3HAKU) (HU3UUECCKUX
SIBJICHUU

OTMCHIBATh U3yUYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SBJICHUS, UCIIOIb3YS
(dbu3nyeckre BENMYMHBI (CPEIHSSI M MIHOBEHHasT CKOPOCTh Tejla TpH
HEPaBHOMEPHOM JBWXCHUH, YCKOPEHHE, NEPEMEIICHUE, MyTh, YIJIOBas
CKOpOCTb, CWJIa TPEHHUS, CWJIa YOPYTrOCTH, CUJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAaJICHHs, BEC Tela, HMIYJbC Tela, WMIYJbC CHUJIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMANbHAS HHEPTUs Tea,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAS SHEPrUsi CKaTou
MPYKUHbI, KHHETUYECKAsl SHEPTUS, TOJTHASI MEXaHUYECKask SDHEPTUS, IEPUO]T
M 9acToTa KojeOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEIOMJICHUS Cpeabl), IPH OINHUCAHUH
PaBUJIbLHO TPAKTOBAaTh (PU3MYECKUNA CMBICT MCIIOJIB3YEMbIX BEJIHYMH,
0003HAaUEHUS W €IWHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMU BEIHMYUHAMH,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYUH;
XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
HCIOJb3YSl 3aKOH COXPAaHECHUS SHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIMI CYNEPIO3UIMA CHJI, IPUHIUAN OTHOCUTEIBHOCTH [ ‘anuned,
3aKOHbl HBIOTOHA, 3aKOH COXpPAHEHHUS WUMITYJIbCA, 3aKOHbI OTPAXKECHUS H
MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3aPsAI0BOr0 U MAaCCOBOT'O YHCEI
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IOpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCHIBAaTh €T0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl U CBOWCTBAa T, B TOM YUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TOTUYECKUX
IIaroB ¢ OMOpoM Ha 2-3 W3YUYEHHBIX CBOMCTBA (PUBHYECKUX SIBICHUU,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7]a4M (ONUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbL, CBA3BIBAIOIINE (PU3NYECKUE BEIIUYUHBL: Ha
OCHOBE aHaJIN3a yCJIOBUA 33J]a4M 3aIllMChIBATh KPATKOE YCIOBUE, BBIABIATH
HEJOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOAMMBIE JUIA PpELICHUs, NPOBOAUTh pacd€Tbl M OLEHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BEIMUYUHBL;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MpPU [OMOIIH
(Gu3NYECKUX METOJOB, HCIIONb3Yys OMHCAHWE HCCIIEAOBAHUSA, BBIIEIATH
IIPOBEPSEMOE  IPEAIOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh IOPSAKA
OPOBEACHUSI  MCCIEAOBaHUSA, JeJaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMNBITHI 10 HAOMIOJECHUIO (PU3NYECKUX SBICHUU WIN
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUs] HHEPruH, 3aBUCUMOCTb IEpUOJA KOJIEOAHUH MPYNKUHHOTO
MasTHHKA OT MAaccChl Ipy3a M XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTBH OT
aMIUIATYIbl MaJbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacpOCTpaHEHUE CBETA,
paszioxeHue Oesloro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKalle M CBOWCTB HM300pakKeHHsI NMpeAMeTa B coOMparolen
JUH3€e, HAOMIOJEHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYeHUs):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY W3  U30BITOYHOTO Habopa
000py0BaHUs, ONUCHIBATH XOJI OTIBITA U €r0 PE3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUI0 NPSIMBIX M3MEPEHHM, OIpenessis
CpeqHee 3HAaYeHHE H3MepsAeMOil BelnMuuHbl ((POKYCHOE paccTOsSHUE
coOuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a HW3MEpEHHs
(M3MepUTENHHOTO MPUOOPA);

MPOBOJIUTh MCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIIUYUH C
MCII0JIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBIDKEHUM ©O€3 HauaJlbHOW CKOPOCTH, Iepuoja
Koje0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yIya MpeJoMIICHUs OT yria
NajieHus): IUIAHUPOBAaTh HCCJIEAOBAHHME, CAMOCTOATEIBHO COOHMpAaTh
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YCTaHOBKY, (HUKCHpOBaTh pe3yjbTaThl TMOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKuX BEIUYMH B BHUAC TAOJUIl M TPAPUKOB, JI€JIaTh BBHIBOIBI 1O
pe3yibTaTam HCCIIeIOBAHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHUS (PU3WUYECKUX BEIWYUH (CpeaHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JBKEHUH, YCKOPEHUE
CBOOOMHOTO TMajeHUsl, XKECTKOCTh NPYXKHHBI, KOADOUIMEHT TPEHHUS
CKOJIBKCHHS, MEXaHW4Yeckas padoTa M MOITHOCTh, YacTOTa W IEPHOJ
KOJIeOaHWI MaTeMaTH4YeCKOro M TMPY>KUHHOTO MAasTHHUKOB, OINTHYECKas
cuia coOuparomeld JHMH3bI, pPaJAMOAKTUBHBIA (OH): TUIAHUPOBATH
U3MEpPEHUsI, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBITIOJIHSATH
WU3MEpPCHHUS, CIeAys MPEII0KEHHON WHCTPYKIMH, BBIYHUCIATH 3HAUYCHHE
BEITMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTaThl C YIETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHHIA;

cOOJII01aTh MpaBUjIa TEXHUKK O€30MaCHOCTH MpU paboTe € J1abopaTOPHBIM
000py1I0BaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKA HW3YYEHHBIX (U3HUUYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONOTHO TBEPAOE TEJIO, TOUYCUHBIA HCTOYHHK
CBeTa, JIy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIeNTb aTOMa, HYKJIOHHAS MOJIEITh
aTOMHOTO SIJIpa;

XapaKkTepu30BaTh MPHUHIMIBI  JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOPOM Ha WX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETp, NATYUKW TOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJOT, OYKH, TMEpUcKor, (oToanmapar, ONTUYECKUE CBETOBOJIbI,
CTIICKTPOCKOT, JIO3UMETp, Kamepa BuibcoHa), HCIONB3Yys 3HAHUS O
CBOMCTBAaX (PU3WYECKUX SABJICHUH ¥  HEOOXOAMMBbIC (U3UIECKUE
3aKOHOMEPHOCTH,

HCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH MU3YYCHHBIX TEXHHUUYECKHX
YCTPONCTB, H3MEPUTEILHBIX IPHOOPOB M TEXHOJOTHICCKUX MTPOIIECCOB MPHU
pEeIICHUN  Y4EOHO--TIPAKTUYECKUX  3a7a4, ONTHYECKUE CXEMblI JUIs
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie U COOMpPAroIIei INH3E;
OPUBOJUTHL  MpUMEpbl  (HaXoauTh  MHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (PU3NUECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH TP OOpaIleHu: ¢ MPUOopaMu U
TEXHUYCCKUMHU YCTPOUCTBAMH, COXPAHCHHSI 3JI0POBBS M COOJTFOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKarOIIeH cpee;

OCYIIECTBJIATh TMOUCK HH(POpMauu (PU3NYECKOTO COJECpKaHUS B
WNuTepHeTe, caMoCTOSTENBHO (HOPMYITUPYS MOMCKOBBIN 3aMpOC, HAXOIUTh
NyTU ONpPEAENICHUs] JOCTOBEPHOCTH MOTYy4YEeHHON MHGOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUU U JTOTIOJTHUTEIBHBIX HCTOYHUKOB;
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UCTIOJIB30BATh MPH BBIMOJIHEHHH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOro CoAep KaHus, CIIPABOYHbBIE MaTEPHAIIbI, PECYPCHI
cetu MHTepHeT, BmageTb NpuUEMaMH KOHCHEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/IaBaTh COOCTBEHHBIC MHCHMEHHBIC W yCTHBIC COOOIICHHS Ha OCHOBE
uHpOpMaIMM U3 HECKOJBKAX HCTOYHUKOB (PU3MYECKOTO CONEpKaHUs,
nyOJINYHO NPEJCTABIATh PE3yJIbTAThl IPOSKTHON WM UCCIICA0BATEIILCKOM
HESATEeIbHOCTH, TIPU OTOM TPAMOTHO  HCIOJNB30BAaTh  HM3YUYCHHBIH
NOHATUIHBIN anmapaT HM3y4aeMoro paszaeiia (QHU3UKH M COMPOBOXKIATH
BBICTYIUICHHE IMpe3eHTaleil ¢ yd4€ToM OCOOEHHOCTEH ayauTOpuH
CBEPCTHHKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO Yyacon DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieiioB U TemM (uudposbie)
Kontpoabubie  IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUH OKPYKAIOLIET0 MUpPa
bubmuorexa [JOK
1.1 duzuka - HayKa o0 IIPHPOIL 2 0 0
YK PHPOA https://m.edsoo.ru/7f416194
1.2 duzndeckre BEITMINHBI 2 0 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.3 EcrectBennona i METO/I IT03HA, 2 0 1
TECTBEHHOHAY B METOR TOSHAHIA https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Pa3znen 2. [lepBoHayaibHbIe CBeIeHNsI 0 CTPOEHUM BelleCTBA
bubmuorexa [JOK
2.1 C 1
TPOCHHC Befliettna https://m.edso0.ru/7f416194
9 JBr>kKeHue U B3aMMOICMCTBUE YaCTHI] ) 1 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pasznen 3. /IBuskeHue U B3aUMOAeHCTBHE TeJl
but6mmoreka [JOK
3.1 M 3
CXAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
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bubmorexa [JOK
3.2 " 4 1
HEPHIL, Macea, foTHOCTS https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14 1 2
3.3 CHma. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, dKMIAKOCTEH 1 ra30B
41 [asnenue. llepenaya naBnenust TBEpABIMU 3 bu6mmoteka [IOK
' TellaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapietine KIAKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.3 A 6
TMOCpepHOC AaBIICHHe https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 | 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nesn 5. PaGoTa m MoHOCTB. JDHeprus
bubnmoreka [IOK
A P 1
> a60Ta H MOWHOCTS 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 IT 1
> POCTBIC MEXAHIMET > https://m.edsoo.ru/7f416194
bubnuoreka [IOK
5.3 M 4 1 1
CRAITCCRat SHepTIt https://m.edsoo.ru/7f416194
Wroro no pazneny 12
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM nudpoBbie
Ne n/m P Kourpoabnbie IIpakTHyeckue (1uubp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TenioBble siBJeHUS
1.1 CtpoeHue 1 CBOMCTBA BelEeCTBa 7 bubmorexa HOK
) p B https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
1.2 T 21 1 5
SIIIOBLIE NPOHECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. JinekTpuYecKue H MarHUTHbIE SIBJICHUSI
21 DNEeKTPUYECKHE 3apsiIbl. 3apsHKEHHBIC Tela 7 | bubnmoreka [JOK
) ¥ UX B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 I1 i i 2 1
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 7 hitps//m.cdsoo.ru/7f418 1 ce
2.3 MarauTHbIC SIBJICHUSI 6 1 1.5 bubmorera [IOK
https://m.edsoo.ru/7f4181ce
Bbu6mmoreka [JOK
2.4 2 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne n/m P Kourpoabnbie IIpakTHyeckue (1uubp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexann4yeckue siBJeHHS
11 MexaHn4eckoe IBIKEHUE U CITOCOOBI €0 10 | bu6mmoreka [{OK
) OIACAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 Bzaumoeiictue Tl 20 1 3
A https://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znea 2. Mexanunuyeckue KoJ1e0aHus M BOJTHDI
bubmuoreka [JOK
2.1 MexaHu4decKre KOJIeOaHust 7 3
https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
2.2 MexaHu4eCcKHUe BOJIHBL. 3BYK 8 1 3
M https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pasnen 3. DieKTpoMarauTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNIEeKTPOMarHuTHOE MOoJie U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
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4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubmnorexa [IOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI o 6 3
HH3BLH OIITHHECKHE TIPHOOPHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 0 3 2
A3TOMCHHE DEIIOTO CBETA B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Pasnena 5. KBanroBble siBJIeHUA

5.1 Hcmyckanue 1 OrIomeHne cBeTa aTOMOM 4 1 bubmmorexa [IOK
’ Y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> Crpoenne aTOMHOTO A71pa 6 https://m.edsoo.ru/7f41a4a6
Bbu6mmoreka [JOK
5.3 bl 7 1 1
JIEpHbIE PEaKLUU https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17

Pa3nes 6. [loBTOpuTe1bHO-0000111a101IMIT MOTYJ/Ib

6.1 [ToBTOpeHune u 06001IeHUE COACPHKAHUS 9 5 bubmmoreka [JOK
’ Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne

wn Tema ypoxka

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckune
padoThI

Jlara
U3YYEeHHS

DJIEKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka O IIpUpoJE.
SIBnenus npupoasl

2 duznyeckue sIBICHUS

du3nyecKue BEINYMHbBI U UX
U3MepeHue

Ypoxk-uccinenoanue "M3mepenue
TEeMITepaTypbl IPHU MTOMOIIH
AKUJKOCTHOTO TEPMOMETpA U
JaTYMKa TeMIepaTypsl"

MeTop1 Hay9YHOTO TIO3HAHUSI.
5 Onucanue GpuU3NUECKUX SBICHUIH C
IIOMOILBIO MOJEIIEH

but6mmoreka [JOK
https://m.edsoo.ru/ff09172

a

VYpoxk-uccienosanue "l[IpoBepka
TUIOTE3bI: NaJbHOCTh NOJETA

6 LIAaPUKA, IIYIEHHOIO
TOPU30HTAIIBHO, TEM OO0JIbLIE, YEM
0oJbIIe BbICOTA MycKa"

Crtpoenue BeriectBa. OMBITHI,

7 JTIOKa3bIBAIOIIHME TUCKPETHOE
CTPOCHHUE BEIIECTBA

bub6mmoreka [IOK
https://m.edsoo.ru/ff09fe0

a
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bubmmorexa [JOK

"TImoTHOCTH BemecTBa"

8 JBiKeHAC HACTAL BELIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «ONBITH IO
9 HaOJIIOICHUIO TEIIJIOBOTO
paCIIMPEHHUSI Ta30BY
10 ArperaTHble COCTOSHUS BEILIECTBA
OcoOeHHOCTH arperaTHbIxX
1 coctostHui Boibl. OOO00IICHHE 110 bubnuorexa [JOK
pazaeny «llepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUU BEILIECTBA»
MexaHn4ecKoe JBHKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBH)KCHUE
but6mmoreka [IOK
13 Cxopoctb. EAHUIIBI CKOPOCTH hitps:/m.cdsoo.ru/ff0a079%
14 Pacuer nytu 1 BpeMeHH IBUIKEHUS bubmorexa LOK
https://m.edsoo.ru/ff0a0ac4
15 WNuepuus. Macca — mepa bu6mmoreka [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemiecTBa. Pacuer
16 MaccChl M1 00beMa Tella 1o €ro bubmorexa [TOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlabopartopHnas pabota
17 «OmnpeneneHue TIOTHOCTH TBEPIOTO
Temay
13 Pemenue 3agay o teme bubmuorexa [JOK

https://m.edsoo.ru/ff0al23c
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Cuta xak XApaKTCPpUCTHKA

19 B3aumojercTus Tei. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabora «3y4ueHue
20 3aBUCUMOCTH PACTSIKCHHS
(medhopmaniun) Npy>KUHBI OT
MIPUIIOKEHHOH CUJIBD»
21 [[SIBnenue TsroTenus. Cuia
TSDKECTH
CBsI3b MEXK]1y CUJION TSXKECTU U
. bubnmoreka [IOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 mo teMe "Cuiia TKecTH
Cuiia TSKECTH Ha UX IIaHETaX.
23 duznyeckue xa alljfgr WCTUKHU bubmmorexa LIOK
P p https://m.edsoo.ru/ff0al1502
IUTAHET
bubnuoreka [IOK
24 N3mepenne cui. JIlnHaMOMET
p A p https://m.edsoo.ru/ff0al8cc
bubnmoreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHue OByX CUII,
26 HaIr aBJIeHHBIiXHO OJIHOM IpsIMOit bubmmorexa HOK
p . s p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAsA CHIT
7 Pemrenue 3amad mo reme
"PaBHonelicTBytomas cui'"
)3 Cuna tpenus u e€ Bujabl. TpeHue B bubnmnoreka HOK
IIPUPOAC U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHnas padota «3yuenue bubnmoreka [JOK

3aBUCHUMOCTH CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0alcc8
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CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapakKTepa CONPUKACAIOIIMNXCS
IMOBEPXHOCTEMN

Pemenwne 3aa4 Ha onpesienieHue

30 N .
PaBHOJICHCTBYIOIICH CHIIBI
Pemenue 3aga4d no temam: «Bec

31 tenay, «I'papudeckoe nzodbpaxkeHue bu6muoreka [IOK
ciy, «Cumisy, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»

KoHnTtposbHas paboTta 1mo Temam:
«MexaHN4YeCcKOoe TBHKCHHEY,

32 «Macca, III0THOCTE», «Bec Tenay,
«['paduueckoe n3odpaxkeHue CUI,
«Cunb»

13 Hasnenue. CriocoObl YMEHBIIICHHS U bubnuotexa [JOK
YBEJIMYCHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JaBJICHUS Ta3a OT 00bEMa bubmorexa [OK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenava naBneHus TBEPIBIMH
but6mmoreka [IOK
35 TeJaMU, JXUJIKOCTSIMH U ra3aMHu.
https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBieHue B JKMAKOCTH U rase,
36 BBI3BAaHHOE JEHCTBUEM CHIILI bubmmorexa LOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3anau no teme «JlaBienue bubmuorexa [JOK

B JKUIKOCTH U rase. 3axoH [lackamsa»

https://m.edsoo.ru/ff0a2826
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bubmmorexa [JOK

38 Coolmiaromuecs coc
HIATOHHECH ARl https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii nmpecc buomorexa LIOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [Topmnesoi
’KHUIKOCTHBIM Hacoc
41 ATMmocdepa 3eMiH U IPUUUHBI €€ bu6muoreka [IOK
CYLLIECTBOBAHHU https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. ATMochepHOe bubnmnoreka HOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmocdepHoro bubnmoreka [JOK
napiienus. OneIT Toppuyueniu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(EpPHOTO
44 ABJICHUS OT BBICOTHI HQ, OBHEM buomiorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmuotexa [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme "
ATtmocdepHoe naBieHue"
JelicTBue ®KUJIKOCTH U ra3a Ha
47 MOrPY’KEHHOE B HUX TEJO bubmmoreia LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlabopartopnas pabota
43 «OrnpeneneHne BbITAIKUBAIOLIEH bu6mmoreka [IOK
CHUJIbI, ICVCTBYIOILEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
49 JlaboparopHas paboTta 1o Teme bubnmnoreka HOK

«HccnenoBaHue 3aBUCHMOCTH Beca

https://m.edsoo.ru/ff0a3514
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50

Tena B BoZe OT 00bEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Tea»

IImaBanue Ten

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlabopartophnast pabota
"KoncTpynpoBanue apeoMerpa uiu
KOHCTPYMPOBAHUE JIOJIKH 1
omnpeJieNieHue eé
rpy3onoabéMHOCTH"

52

53

54

Pemenue 3aga4d no Temam:
«IInaBanue cynos.
BosnyxonnaBanuey, «/laBnenue
TBEPABIX TN, )KUIKOCTEH U ra30B»

KonrponbHas pabora no reme
«JlaBneHue TBEpbIX Tel,
KHUJIKOCTEN U ra30B»

Mexanuueckasi pabota

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a3654

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

Montgocts. EAuHUIIEI MOIITHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3{f82

56

Ypoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMO NpH
MoabEME IO JecTHUIE"

57

58

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cuin Ha pbiuare

Pbruaru B TeXHHKE, OBITY H
npupoje. JlaboparopHas pabota

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a478¢e
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59

«HccnenoBanue ycioBuit
paBHOBECHSI pblyara

Penrenne 3amau mo teMe «Y CI0BUA
paBHOBECHS pbIUara

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

60

61

Koaddutment monesnoro neiictBust
Mexanusma. Jlaboparopnas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTI

Pemenune 3agau mo teme "Padora,
MommHocTb, KITJT"

0.5

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

62

Mexanuyeckas dHeprus.
Kunernyeckas v noTeHIMAIbHASL
SHEPIUst

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

63

64

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPruu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAJILHOE OIPEIEIEHNE
W3MEHEHUSI KUHETUYECKON 1
[IOTEHLIMATIbHON YHEPTUH IIPU
CKaTBhIBAHHMH TEJIA [0 HAKIIOHHON
IIJIOCKOCTH"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

Konrponbnas pabora no reme
«PaboTa ¥ MOLTHOCTH. DHEPTUs»

PesepBHblit ypok. Paborta ¢
TEKCTaMU I10 TeMe "MexaHudeckoe
nBIKeHue"

bubnuorexa [JOK
https://m.edsoo.ru/ff0adee6
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PesepBHblit ypok. Paborta ¢
67 TekcTamu 1o Teme "JlaBieHue

TBEPBIX TEJN, )KUIKOCTEH U Ta3oB"

PeseprHbIii ypok. Pabota ¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68 TexcTamu 1o teme "Pabora. 1
MoruHocTts. DHeprus”
OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME
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8 KVIACC

qacTuIg

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI | bubnuoreka [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogaenu TBEpIOro, )KUJIKOTO U
3 ra3oo0pa3Horo CO(ZTOHHI/II\/'I 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a540e
BELIECTBA
OOnbsicHeHHEe CBOMCTB TBEPJIOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUU BEIIECTBA HA OCHOBE 1
MTOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOpUH
5 Kpucrannuueckue u amopgHbie | bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KalWUISIPHOCTb. 1 bu6muoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoteka [IOK
7 TemnoBoe paciupeHue u cxaTre 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS 1
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9 Buytpennss sneprusi. Crioco0bt bubnmnoreka [JOK
M3MEHEHUSI BHYTPEHHEW dSHEPIUU https://m.edsoo.ru/ff0a5c60

10 Bunnr Temionepenauu Bubmaorexa ITOK

P https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe

1 HUCII0Ib30BaHUE TECTIIIOBBIX CBOMCTB but6mmoreka [IOK
BENIECTB U MAaTEPHUAIIOB B LENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTtBo TEIUIOTHL. Y IebHAs bubmorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHue TerIoBoro 6agaHca.

but6mmoreka [IOK
13 TennooOMeH U TETIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlabopartopHnast pabota

14 "UccmenoBaHue SABICHUS bu6nuoreka [IOK
TEII000MeHa IPU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOU U Topsiueit Boab!"

Pacder konmyecTBa TEIIIOTHI,

15 HE0OXO0IUMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIIETSIEMOTO UM MIPU
OXJIAKJICHUH
JlabopartopHnast pabota

16 "OnpeneneHne yaeabHON bubnmorexa LOK

p y " https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIeCTBa
17 DHeprus TorMBa. Y ieiabHas bubnmnoreka [HOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a
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IInaBnenue u OTBECPJACBAHUC

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmorexa [TOK
https://m.edsoo.ru/ff0a71d2
TEIIOTA TUIABJICHUS
JlabopartopHnast pabota
19 "OnpeneneHne yaeabHON TeII0ThI bubnnorexa LIOK
. https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JThaa
20 [Tapoo6pa3zoBaHue U KOHICHCALHSL. bu6muoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3oBaHUs U KOHJEHCAIIUH.
21 3aBUCUMOCTb TeMIEPaTypbl bubmorexa HOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(HEpHOTO
JaBJICHUS
BrnaxuocTs Bo3ayxa. JlabopaTopHnas
” pabota "Onpenenenue bubnuotexa [JOK
OTHOCUTEJBbHOMN BIIAJKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"
73 Pemenue 3anau Ha onpenenexHue
BJIQXKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TEMIOBBIX
24 neurateneii. [Tapoas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMSI
KII TermoBoro naBuratesns.
25 TenioBble ABUTATEIN U 3alATA bubnnorexa LIOK
N https://m.edsoo.ru/ff0a7¢7¢c
OKpY Karolen cpebl
%6 3aKOH COXpaHEHUs U IPEBPALLCHUS

OHCPI'vHU B TCINIOBLIX IMPOLIECCaX
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[ToaroroBka Kk KOHTPOJIBHOM padboTe
1o Teme "TersoBbIe SABJICHHUS.

bu6nuoreka [IOK

27 N3menenue arperaTHeIX COCTOSSHUM https://m.edsoo.ru/ff0a83f2
BenlecTa"
KonTponbhas pabota no teme
28 "Tennossie sBieHus. MI3MeHeHue bubmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BelllecTBa
79 Onektpuzarnus Ten. [[Ba poaa
ANEKTPUYECKUX 3apSAI0B
Ypok-uccnenoBanue
30 "DnexTpu3zanus Tea MHAYKIUEH 1
MPU COMTPUKOCHOBEHUU"
31 BsaumopeiicTBue 3apssKeHHBIX Tell. bubmmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.
1 Harpsi>keHHOCTB 3JIEKTPUUYECKOTO bubmuoreka [IOK
noss. [IpuHumn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJEN
Hocurenu snexkrpuyeckux 3apsaos.
33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma
34 IIpoBOAHMKY M TUAIEKTPUKH. 3aKOH bu6mmoreka [IOK
COXpaHEHUs IEKTPUIECKOT0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agay Ha mpuMeHeHHUE bu6mmoreka [IOK
CBOWCTB JICKTPUUYECKUX 3aPsJI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKU TOK, YCIIOBUS €TI0
36 cyiiectBoBanus. Mctounuku bubmmorexa LIOK

QJICKTPHUYCCKOI'O TOKA

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

37 E€MCTBUS DIEKTPUUYECKOr0 TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "Jleiicteue

38 AJIEKTPUYECKOTO T10JISI Ha 1
MIPOBOJIHUKYU U TUAJIEKTPUKH"

19 DNEeKTPUYECKU TOK B METAIIIaX, bubnuotexa [JOK
JKUJKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lenb U e€
COCTaBHBIE YaCTU
Cuna Toka. JlaboparopHas paboTa

41 "3MepeHune B peryiIupoBaHue CHUIIBI 0.5 bubmmorexa [IOK

| P Peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKAa
DNeKTpUYECKOe HANPsKEHUE.

4 BoasT™metp. JIaboparopnas pabota 0.5 bubnmoreka [JOK
"U3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a%e14
HarnpsHKeHus"

CornpoTHBIICHHE POBOHHKA.
43 VY eapHOE CONPOTHUBIICHUE Bubmorexa ITOK
p https://m.edsoo.ru/ff0aa738
BCIISCTBA
JlabopartopHnas pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
44 COIIPOTUBJICHHUS MPOBOJHUKA OT €r0 1 bubmmorexa TIOK
P P https://m.edsoo.ru/ff0aa738
JUTHHBI, TUTOMIAIH TIOTIEPEYHOTO
cedeHus U marepuana
3aBHUCHMOCTE CHJIbI TOKA OT
bu6nmoreka [IOK
45 HarpsbkeHus. 3akoH Oma st

ydacTKa [enu

https://m.edsoo.ru/ff0aa44a
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JlaboparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKA, UYILLIEro Yepe3 pe3ucTop, OT bubmmorexa LHOK
> AT pesp P> https://m.edsoo.ru/ff0aa04e
COMPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHHS IPOBOJHUKOB
Jlabopatopnast pabora "IIpoBepka
43 IIpaBUJIA CIIOKEHUS HAIIPSKECHUI bu6muoreka [IOK
IIPH [1OCIE0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlabopartopnas padora "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU bu6muoreka [IOK
[apajuieIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3amau Ha npuMeHeHHE
50 3akoHa OMa /17151 pa3InyHOro bubmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHHSI IPOBOTHUKOB
PaGora u momrHOCTH
but6mmoreka [IOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlabopartopHnast pabota
52 "Onpenenenre padOThH U MOIITHOCTH bubmmorexa TIOK
p p " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNEeKTPUYECKUE LETH U
53 NOTPEOUTENH FIEKTPHUUECKON bubmmoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660
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[ToaroroBka Kk KOHTPOJIBHOM padboTe
110 TeMe "DIIeKTPUUECKHE 3apsIbl.

bubnmoreka [IOK
54 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoeicTBus. [locTosHHBIN
3NEKTPUUYECKU TOK"
KonTponbhas pabota no teme
"DnexTpuueckue 3apsabl.
55 3apsiKeHHbIE TeJla U UX brbmorexa [OK
p . . https://m.edsoo.ru/ff0abea8
B3auMoaecTBUS. [IoCTOSHHBIN
BJIEKTPUUECKUNA TOK"
56 [TocTostHHBIE MarHUTHI, UX
B3aHUMOJICICTBHE
57 VYpok-uccnenosanue "M3yuenue ) bubnuoteka [JOK
MoJIeH MOCTOSSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHOe nosie. MarHuTHOE moJie
bu6mmoreka [IOK
58 3eMi ¥ €T0 3HAYCHUE /IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
OmnsIT OpcTena. MaraHuTHoe nosie
bubnmoreka [IOK
59 AIEKTPUYECKOr0 Toka MaruutHoe
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
[IpuMeHeHne P1eKTPOMArHuTOB B
60 TexHuke. Jlaboparopnas pabora 0.5 bubnuorexa [JOK
"N3y4yeHue neicTBUS MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JIsl Ha POBOJAHMK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSIHHOTO
ToKa. Mcrons3oBanue
. bubmmoreka [JOK
61 AJIEKTPOJIBUTaTeNe B TEXHUYECKUX

YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlabopartopHnast pabota

https://m.edsoo.ru/ff0ac86¢
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62

63

64

"KoHcTpyHnpoBaHue u u3yyeHue
paboTHI AIEKTpOABUTATEIS "

OnbiTel @apazes. 3aKOH
AJIEKTPOMArHUTHON UHAYKITUH.
[IpaBuno Jlenna

Onekrporeneparop. Croco6bl
MOJTyYEeHHUS DIIEKTPUIECKONH
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEpPruu

[ToaroroBka kK KOHTPOJIBHOM padboTe
1o TeMe "DIIEKTPUYECKUe U
MAarHUTHBIC SBJICHUS"

65

66

KonTponbhas pabota no teme
"DJIeKTpUYECKUE U MAaTHUTHBIC
SIBJICHHS "

PesepBHblii ypok. Paborta ¢
TekcTamu 110 TeMme "TennoBrlie
sBiieHus"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PeseprHbIii ypok. Pabota ¢
TekcTamu 1o Teme "llocTosHHBIN
AJIEKTPUYECKUNA TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIit ypok. Paborta ¢
TEKCTaMH 110 TeMe "MaruuTHele
sBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5
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9 KVIACC

okpyxxHocTH. [Tlepunoa u yacrora

KosmnuecTBo yacos DJIEeKTPOHHbIE
[
JJ;H Tema ypoxa Beero Kontpoabubie  IIpakTuyeckue i[:;:ennﬂ ;Igg)a[;zizlfenbﬂue
padoThI padoThI pecypesr

Mexanuyeckoe ABUKEHUE. 1
MarepuanbHas TOUKa

) Cucrtema orcuera. OTHOCHTEIHLHOCTD 1 bu6mmoreka [IOK
MEXaHUYEeCKOT0 ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bub6nuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE npsiMOInHENHHOE

4 nBrkeHue. CpeliHsisi ¥ MTHOBEHHAas! 1
CKOPOCTh

5 [IpsmosinHENHOE PaBHOYCKOPEHHOE | bubnnoreka [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh IPSMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO JIBHXKEHUS. 1
I'paduk ckopoctu
JlaGoparopHas pabota

. "OnpeneneHne yCKOpEHUs Teja mpu | | bubnmnoreka [JOK
PaBHOYCKOPEHHOM ABHKEHUH 11O https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUI0CKOCTH"

2 CBoOonaHoe nmagesue tei. OmbITh |
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO | bubmmoreka [JOK
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oOpartenus. JInneitHas u yrimoBast

CKOpOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHUE
1 Ilepseiit 3akoH Hbrorona. Bextop bubnuorexa [IOK
CHJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnnorexa [IOK
PaBHOnelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha npuMeHEHHE bubmuoreka [JOK
3ak0HOB HrroTOHA https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
15 Cuua ynpyroctu. 3akon ['yka https://m.edsofru/fanecaZ
16 Pemenue 3amayd no reme «Cuna
YIOPYTOCTHY
JlabopartopHnas pabota
17 «OmnpeaeneHue KeCTKOCTH bubmmorexa LHOK
https://m.edsoo.ru/ff0ace28
MIPY>KUHBD»
bubmuoreka [JOK
18 Ca Tperis httns://m.edsofru/fanﬂ38
19 Pemenune 3agau mo teme «Cunna bubmmorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopartopHnas pabora
20 ”OnpzﬂenzHHe II)<03(1)(1)I/ILII/IeHTa bubmorexa HOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKEHUS
Pemenue 3amad mo reme "3aKoHBI BuGmorexa [OK
21 Hprorona. Cuna ynpyroctu. Cuiia

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cuia TSOKECTH U 3aKOH BCECMHPHOT'O

22 TATOTEHUS. Y CKOPEHUE CBOOOIHOI0 bubmnorexa [IOK
’ p https://m.edsoo.ru/ff0af044
naJIeHus
Ypok-koHpepenius "J[BrkeHune Temn
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['anaktuku"
Pemenue 3anay no teme "Cuna
24 TSIKECTH Y 3aKOH BCEMUPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 [IepBas kocMu4eCKass CKOPOCTb. bubnuoreka [JOK
HeBecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHUAIILHON TOUKH.

26 AOGCOIIIOTHO TBEPJIOE TEIIO. bu6nmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BpaIllCHUs

27 Mowment cuinsbl. LieHTp TsxecTn

)3 Pemrenue 3amad mo reme "MoMeHT bu6mmorexa [{OK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padboTe

29 1o TeMe "MexaHnyecKoe IBUKEHNE bubmmorexa [OK

. | ' https://m.edsoo.ru/ff0b0408
B3anmoneiicteue ten
KonTponbhas pabota no teme
30 "MexaHn4YecKoe IBUKEHHUE bubmmorera [TOK
. ) ’ https://m.edsoo.ru/ff0b06ec
B3aumopgeiicTBue Ten
Nmnynsc Tena. IMITynsC cuitbl.

31 3aKOH COXpaHEHUsI UMITYJIbCA. bubnunoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/JICVICTBUE
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Pemenue 3amau mo teme "3aKkoH

bubmuoreka [JOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE
JBH)KEHUE B PUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/f0b0ag4
15 PabGoTa cHIIBI TSXKECTH, CHIIBI bu6mmoreka [JOK
YIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnas pabora
36 «OrnpeneneHue paboThl CUIIBI TPEHUS
IIPY PABHOMEPHOM JBUKEHUU TeNa
10 TOPU30HTAIBHON ITOBEPXHOCTU»
37 CBs3b 5HEpruu u paboThI.
[ToTenumanpHas sHEPrUs
18 Kunernueckas sneprus. Teopema o bubnnorexa [IOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlabopaTtopHnas pabora «3y4ueHue bubnuoreka [IOK
3aKOHA COXPAHEHUsI IHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €TO bubmuoreka [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxatomue KojaebaHus.
42 BLH};;KLLI;{HLIG KOJIeOaHUs. Bubmiorexa TOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTuyecKkuii U NpyKUHHBINA

MasaATHHKHA
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44

45

46

47

Ypok-uccienoBanue «3aBUCUMOCTh
neproja KojaebaHui oT KECTKOCTH
IIPY>KUHBI U MaCChI Ipy3a»

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOIeOaHUsIX

JlaGoparophas pabota
«OmnpeneneHue 4acToThl U Iepuoja
KOJICOaHUH TIPYKHUHHOTO MasiTHHKA

JlabopartopHnas padora «IIpoBepka
HE3aBUCHUMOCTH NIEpUOJIa KoJIeOaHMit
rpy3a, NOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

bubmuoreka [JOK

https://m.edsoo.ru/ff0b197a

bu6moreka [JOK
https://m.edsoo.ru/ff0blae

C

bu6mmorexa [{OK

https://m.edsoo.ru/ff0b197a

48

49

50

Mexannueckue BoaHbl. CBOMCTBA
MeXaHn4ecKHuX BOJIH. [IpogonbHbIE U
TOTEPEYHBIE BOJTHBI

VYpoxk-koH(pepeHuus "MexaHnueckue
BOJIHBI B TBEPJIOM TeJI€.
CelicMuueckue BOJIHbI"

3Byk. PactipocTpanenue u
OTpa)keHHUE 3ByKa

bubmmorexa [JOK

https://m.edsoo.ru/ff0b21fe

51

52

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3BYyKa M BBICOTa TOHA.
AKyCTUYECKHI1 pe30HAHC

53

Ypok-koHpepeHmust "YIbTpa3ByK U
nH(Pa3BYK B IPUPOJC U TEXHHUKE"

bu6mmoreka [JOK

https://m.edsoo.ru/ff0b23ca
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[ToaroroBka kK KOHTPOJIBHOM padboTe

54 110 TeMe "3aKOHbI COXPAHEHUS. ngg;ifg;gﬁ/lﬁfo b25£0
MexaHuuyeckue KoJieOaHus U BOJHBI" T ]
Kontponbhast paborta o teme

55 "3aKOHBI COXpPAHEHMS.

Mexannyeckue KojieOaHust ¥ BOJHBI"

56 DNeKTPOMarHuTHOE MOJIE. bubnmnoreka [JOK
DNeKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
Ypoxk-konpepenuus "lkana

58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonbs3oBaHue 3J€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJI1 COTOBOM cBs3U"

VYpok-uccnenosanue "M3yuenne

59 CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C ngg;;fg;?rouifo b2c6e
MOMOIIBI0 MOOHMJIBHOTO Tenedona” " ’

Pemenue 3anau Ha onpeneneHue

60 YaCTOTHI U IJTUHBI
3JI€KTPOMATrHUTHOM BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBETA.

61 Ckopoctb cBeTa. BoaHoBbIE bubamorexa LHOK
CBONCTEA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneitnoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUs bubmmorexa [OK
Conmma 1 JTyrp: https://m.edsoo.ru/ff0b3658
3aKOH OTpa)XCHUs CBETa. 3epKaJa.

63 Pemrenue 3a1au Ha mpuMeHeHUE bubmmorexa [TOK

3aKOHa OTPaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4
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HpeJIOMJ'IeHI/IC cBeTa. 3aKOH

bubmuoreka [JOK

o4 MPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpakeHUE
65 cBerta. Mcnonb3oBaHue MOJTHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaXEHUs B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlaGopatopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrja MaJieHus: Ha rpaHuLe "BO31yX-
crexno""
Ypok-koHpepeHus
"Ucnonbp30BaHue MOIHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBA3B"
bu6mmoreka [IOK
68 JInn3el. OnTuyeckas cuia JIMH3BI hitps:/m.cdsoo.ru/fOb3f2c
69 [TocTpoenue n3o00pakeHH B JIMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlabopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
pacCTOSHUSA U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorei JTUH3bI"
71 VYpok-koHpepenmus "OnTuueckue bubnnoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onruyeckas cucrema. bubmuoreka [JOK

3penue

https://m.edsoo.ru/ff0b4684
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Ypok-koHpepenuus "JledexTs

73 3penus. Kak coxpanuts 3peHue”
Pa3noxxenue 6enoro cBera B CIEKTP.

74 OnbiTel HetoTOHA. CrioxkeHue bubmuoreka [JOK
CHEKTpaJbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OnbITH 1O
Pa3IokKEHUI0 OEJIOro CBEeTa B CIEKTP

75 Y BOCIIPUATHIO LIBETA PEIMETOB IIPH Bubmmorexa LIOK

https://m.edsoo.ru/ff0c0e2a
uX HAOJIIOICHUH Yepe3 [[BETOBbIC
¢bubTpe!"
VYpoxk-npaktukym "BonHOBBIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTepdepeHys u auppaxuus”

77 Omneitel Pe3epdopaa u uranerapHas bubnuorexa [JOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctynater bopa. Monens atoma
bopa
Hcnyckanue u morjionieHue cBera

79 atomoM. KBanTel. JInneluaTeie Buommorexa LIOK

https://m.edsoo.ru/ff0c144c
CHEKTPbI

20 Ypoxk-mipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550

81 PaanoakTUBHOCTE U €€ BUIBI Bubmorexa OK

https://m.edsoo.ru/ff0c1672

22 CrtpoeHue aTOMHOrO s/1pa. bubmmoreka [JOK

Hy'KJ'IOHHaH MOACIIb

https://m.edsoo.ru/ff0c18ac
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23 PanuoakTrBHBIE pEBpaIICHUS. bubnnoreka [JOK
H3oTorb https://m.edsoo.ru/ff0clal4

84 Pemenue 3amgau no teme: bubmuoreka [JOK
"PagnoakTuBHBIE TpEBpaLICHUS " https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nomypacnana
VYpoxk-koH(pepeHus

86 "Ppajmoalcgml;me W3JIy4CHHUS B bubnmorexa [IOK

" https://m.edsoo.ru/ff0c2126
MpUpPoJIe, MEAUIIMHE, TEXHUKE
SAnepHbie peakiuu. 3aKOHbBI
87 cox;)aHeHEH 3aps10BOTO U bubmmorexa [TOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YHCEI

28 DHeprusi CBA3U aTOMHBIX SIEP. bubmuorexa [JOK
CBsi3b Macchl M SHEPTUU https://m.edsoo.ru/ff0c1d7a
Pewenue 3anau no teme "SAnepHeie

89 peakuun"

90 Peakuuu cuHTE3a U ACIEHUS A1€EP. bu6mmoreka [IOK
Hcrounuku sHeprun CosiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SAnepHas

91 sHepreTuka. JlencTBus
PaaOAKTUBHBIX U31y4YEeHUN Ha
YKVBBIE OPTaHU3MBI"

[ToaroroBka Kk KOHTPOJILHOU paboTe

9 110 TeMe "DJIEKTPOMArHUTHOE TIOJIE. bubnuoreka [IOK
DNeKTpOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBeHus"

93 KouTponbhas pabota no teme

"DNEeKTPOMarHuTHOE MOJIE.
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DJIEKTPOMArHuTHHIC BOJHBI.
KBauroBsie sBienng"

[ToBTOpenme, 0600IICHHE.

bu6mmoreka [JOK
94 JIaGopatopHEbIe pabOTHI IO KyPC
" P pu P " pey https://m.edsoo.ru/ff0c245a
BsanmoneiicTBue Ten
IToBTOpenue, o6o0mmenue. Permenue
95 aCUETHBIX U KaUECTBEHHBIX 3a7a4 buGnnorexa [IOK
P " " https://m.edsoo.ru/ff0c2572
1o Teme "TermoBbie MPoUEeCcChl
IToBTOpeHme, 0000MeHNE. Pemenue
96 pacyETHBIX U KaYE€CTBEHHBIX 3a/1a4 bubnuoreka [JOK
no Teme "KIIJI TernoBeix https://m.edsoo.ru/ff0c2a22
nsurarenecit"
[ToBTOpenue, o600IeHNE. Pemenue
97 aCUYETHEIX U KaUueCTBECHHEIX 3a1a4 buGmorexa [IOK
p " g " https://m.edsoo.ru/ff0c2b30
o teme "KIIJ] anexkTpoycTaHOBOK
[ToBTOpenue, 060061IIeHNE.
98 JIaGopatopHEbIe pabOTHI IO KyPC bubmnorexa [IOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, 0606meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmorexa LIOK
Y https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
IToBTropenue, o600mmenue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanusa u bubmnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
" bubnuorexa [JOK
101 TekcTamH 110 TeMe "CBeTOBEIE

sBjIeHus"

https://m.edsoo.ru/ff0c3044

MepesaH vepes [nanok 22.12.2023 06:16 GMT+03:00
81f159¢-346¢-4718-92€9-eb53b4942718 |

FEL\

CrpaHuua 64 13 68 \\ /



[ToBTOpenwue, 0606meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanrosas u
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102

27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., UBanoB A.U., AkiinoHepHoe 00IIEeCTBO
«M3parensctBO «IIpocBenienne»

HCT

METOAUYECKHME MATEPHUAJIbBI 1JIAA YUUTEJIA

HET

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HHTEPHET

HCT
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