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HOACHUTEJIBHAA3SAIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHMS Ha
06a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MpPOTpamMMbl, MPEICTaBICHHBIX B
OI'OCOOO0, arakxec yuéromdenepanbHONPAOOUESHITPOrPAMMBIBOCTIUTAHUSU
Konuenuuu npenonaBanusi yue6Horo npeamera « Ousnkay.

Copnepxkanue mnporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3AlMI0 H3YYCHUS
¢u3MKu Ha AEATEeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpenmera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysIbTaTaM O0YUeHHS, a TAKKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHoro MaTeprana
1o rojiaMm o0ydeHus (1o kjaccam), npeajaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3yYEHUsI TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIIN YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI IO yIeOHOMY TIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIXYy4EOHBIX
OPEIMETOB, MOCKOJbKY (PHU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB H
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH | (HU3NISCKOU
reorpaduell, BHOCHT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpAa,
nmpenocTaBisgeT HaubOosee sCHbIe OOpas3ibl MPUMEHEHHWS HAydYHOTO METo/Aa
MO3HAHMS, TO €CTh CIIOCO0a MOTYYSHUS JOCTOBEPHBIX 3HAHUNA O MHPE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAy4YHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00yJyarouuxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE IMpEAIoiaracT OBJAJCHHE
CIIEIYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAYyYHOOOBSICHITHSIBICHUS;

e OIICHMBATHUIIOHUMATHOCOOCHHOCTHHAYYHOT OUCCIICIOBAHNS;

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJb30BaTh  HAYYHbIE
JI0Ka3aTeNNbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyuenus GU3UMKA HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHus yudeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX oOpraHu3anusax Poccuiickoii ®Deaepanuu, peaU3yrONIHX
OCHOBHBIEO0111€00pa30BaTENbHBIETIPOTPAMMBIL, Y TBEPK AEHHOWPEIIIECHUEM



Konnernn MunucrepcrBa npocsenienus Poccuiickoir @eaepaunu (IpoToOKoII OT 3
nexadps 2019 r. Ne [1K-4BH).
HenuuzyyeHusiPu3uKu:

NpHOOpEeTEHUE HHTEpeca W CTPEeMJICHHS OOyYalomUXCs K HaydHOMY
U3YYCHUIO TMPUPOJILI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC MIO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIIPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIICIYIONIUX 3a]a4.

npuoOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETECHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUINUX PACUYETHBIX 3aJad  C
UCITI0JIb30BaHUEM(PU3UIECKUX MO IeTIEH, TBOPUECKUXUITPAKTHKO-OPUEHTHPO
BaHHBIX 33/1a4;

pa3BUTHE YMCHHUM HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOJIHATE OIBITHI,
JabopatopHble pabOThl M AKCHEPUMEHTANIbHBIC KCCIICIOBAaHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COAepKaHus,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATILHON JeATeIbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UUIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHH) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZIEN0), B 8
kiacce—68uacoB(2uacaBueento),B9knacce—102qaca(3uacaBHeaento).

[Ipennaraemeiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OMBITOBHOCUTPEKOMEHIATENbHBIINXapaKTep, yUUTEIbIEIACTBEIOOPTIPOBEACHHUS



7abopaTOpHbIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOECHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 33aJaHUi, MpeaiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COAEP KAHUEOBYYEHUA
7 KIIACC

Paznenl.®usnkaneépoibBNO3HAHUMOKPYKAIOIIET0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponabl. OUNYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeaMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Puznyeckue
npubopsl. [TorpemHocTs n3mepeHnit. MexxayHapogHasi CHCTeMa €IMHHIL.

Kax busnka U Ipyrue €CTECTBEHHBIE HayKu U3YYaroT
npupoay.EcTecTBeHHO-HAyUHbI METOJ TO3HAHWS: HaONIOJeHUE, IOCTaHOBKA
HAay4YHOI'O BOIIPOCA, BBIJBM)KEHUE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTES,
oObsicHeHHe HaOmogaemMoro sBiaeHus. Onucanue QU3NUECKUX SIBJICHUU C
ITOMOUIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBbIC, DJEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBIICHUS.

2. ®duznueckue mpuOOPHI U MPoIeaypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnviepabomuviuonvimol.

1. OmpeneneHUECHbIICICHUIIKATBIN3MEPUTEILHOTOTIPHOOpA.

2. H3mepeHuepaccTosHUM.

3. 3mepeHneo0nEMax)uaKOCTUMTBEPAOTOTENA.

4. OnpeneneHuepazMepOBMabIX TEIL

5. M3Mmepenue TeMIeparypbl HOpH TNOMOIIM >XKHUAKOCTHOTO TEPMOMETpA H
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE THUIIOTE3BI: JAJBHOCTH MOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBHICOTA
mycKa.

Paznen2.llepBoHayajibHbIECBEICHUSOCTPOCHHUBEILECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,

NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmxxenue yactull BemiecTBa. CBsA3b CKOPOCTHM JBWIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumopaeiicTBue dwacTwuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOSHUE Ta30B, KUIKOCTEH W TBEPIBIX
(kpucTaymyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmronenneOpoyHOBCKOTOIBUKEHUS.



2. HaGmoaenuenuddysun.
3. HaGmiomenue  siBieHUil,  OOBSACHSIOUIMXCS  NPUTSDKEHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnuviepabomuviuonvimol.

1. Ouenka JuamMeTpa aroMa METOAOM DpsioB  (C  HCIOJIB30BAHHEM

dboTorpaduii).

2. OnbITHIMOHAOTIOEHUIOTEIIOBOTOPACIIIUPEHUSATA30B.

3. OnbITEINOOOHAPYKEHUIOAEH CTBUSCUIIMOJIEKYIAPHOT OIPU TS KEHHSL.

Pa3znen3./IBm:keHnenB3auMOA€MCTBHETEIL.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUKEHUE.
Cxopoctb. CpellHssi CKOPOCTh MPH HEPABHOMEPHOM IBWKEHHHM. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SlBnenue wHepnuu. 3aKOH WHEpUHMHM. B3anmoneicTBue Ten Kak NpUYMHA
U3MEHEHMUS CKOPOCTH JBID)KEHMsS Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
IInotHOCTh BemecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IUHULEC
o0BbEMa BellecTBa.

Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHs Tell. CHila yIpyrocTd M 3aKOH
I'yka. U3mepenue cuibl ¢ NOMOUIBI0 AUHAMOMETpA. SIBIIEHHWE TATOTEHUS U CHUIIA
TsokecTH. Cuna TshkecTH Haapyrux miaHerax. Bec tema. Hesecomocts. Crnoxkenune
CWJI, HaIlpaBJIECHHBIX 10 OJHOM npsMoi. PaBHoxeincTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

emoncmpayuu.
1. HaOmoneHnemexaHn4ecKoroIBUKEHUSITeNA.
2. M3MepeHnecKOpOCTUIIPSAMOIMHENHOTOIBUKCHHUS.
3. HaOnroaeHuesBieHUSIUHEPIIUU.
4. HaOmroneHrnen3mMeHeHussCKOPOCTUIIPUB3aUMOACHCTBUUTEN.
5. CpaBHEHMEMACCIIOB3aUMOIECHCTBUIOTEIL.
6. Cl0KEeHUECUJI, HAITPaBIECHHBIXITOOTHOUIPSIMOM.
Jlabopamopnuviepabomuviuonvimol.
1. OmpexeneHrue CKOPOCTH PABHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmnpegeneHnecpeHEHCKOPOCTUCKOIbKEHUAOPYCKAMIUILIAPUKAIIO
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHrenIoTHOCTUTBEPAOTOTENA.

4. OmbITHL,IEMOHCTPUPYIOLINE3aBUCUMOCThpACTSLKEHUSI(Iehopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmbIThL, JEMOHCTPUPYIOIINE3aBUCUMOCTb CHIIBITPEHUSICKOJIBKEHUSI OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Paznend./laBiieHneTBEPABIXTEN,)KUIKOCTEHNUTA30B.



Hasnenne. CriocoObl YMEHBIICHHS U YBETUUCHUA AaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJIEHHA raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMHU TeEJIaMH, >KMJIKOCTAMU M ra3zamu. 3akoH [lackans. ITHeBMaTHueckue
MAalIfHbl. 3aBUCHUMOCTh JABICHHS XHUAKOCTH OT MIyOWHBI. ['HapocTaTuueckuid
napajokc. Coobmaromuecs: cocyasl. ['uapaBinueckne MEXaHU3MBI.

ATtmocdepa 3emun u atmMocdepHoe naBieHHE. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymrHOW oOonouku 3emun. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HaJ[ YPOBHEM MOPAL.
[TpuOops! 115 U3MEpEeHHst aTMOCPEPHOTO J1aBICHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJIO. BhITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [napanue ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTBABICHUATA3a0TTEMIIEPATYPHI.
IlepemayanaBiIeHUS KU AKOCTBIOUTA30M.

CooOuiaromuecscocyapl.

['mppaBmuueckumnpecc.

[IposiBeHueaecTBUAaTMOCHEPHOrOJaBICHUSI.
3aBUCHUMOCThBBITAJIKMBAIOILEHCUIIBIOTOOBEMAIIOTPYKEHHOWYACTUTETIA U
IJIOTHOCTH 5KHJIKOCTH.

PaBeHCTBOBBITAIKMBAOIIEH CUIIBIBECYBBITECHEHHOM KU KOCTH.

A A T o
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8. YcIIOBHE IJIaBaHUs TEJI: IJJABaHUE WIH MOTPYKEHUE TEJl B 3aBUCUMOCTUOT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.

Jlabopamopnuviepabomuviuonvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepkaHe3aBUCUMOCTUBBITATKUBAKOIICHCUIIBL, ICUCTBYIOIIEUHATENIO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHBAIOIIECH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHON BKUIKOCTh
YaCTH TeJla U OT TMJIIOTHOCTH KUJIKOCTH.

5. KoHCTpyWpoBaHHE€ apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpELEIIEHUE €€ IPy30H0ABEMHOCTH.

PazgenS.Padora uMOIIHOCTH. JHEPrusi.

Mexanundeckaspadbora. MoOIIHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecuspbIdara.l [pumeneHuenpapuiapaBHOBECUS PhIUarakoJIoKy.



«3onoroe npaBuwio» MmexaHuku. KITJI nmpocTeix Mmexanu3moB. [IpocTeieMmexaHn3Mbl
B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W IOTEHUHAIbHAs DHEPIUS.
[IpeBpaiiienrie OAHOTO BUAA MEXAHUUYECKOW SHEPTUU B APYro. 3aKOH COXpaHEHUs
SHEPrUu B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepBITPOCTHIXMEXaHU3MOB.

Jlabopamopnuviepabomuviuonvimol.

1. OmpenaeneHnepadbOoThHICUIBITPEHUSATTPUPABHOMEPHOMIBUKEHUUTENA 110

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBaHueycinoBUHPAaBHOBECUSPHIYATA.

3. M3zmepenneKII/IHaKITOHHOMIIIIOCKOCTH.

4. M3y4yeHne3aKOHACOXPaHECHUAMEXaHUYECKOUIHEPIUH.

8KJIACC

Pa3nen6.TennoBblesiB/IeHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSTHUU BEIIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJKOCTEU H
TBEPABIX TEJI HA OCHOBE IOJOXEHUU MOJIEKYISIPHO--KUHETUYECKON TEOPHUHU.
CmaumnBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BuyTtpeHHsast sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEW HHEPruu:
Terionepeaaya 151 COBEpLIEHUE paboTHI. Bunpl TEIIONEepEAAYM:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYEHHUE.

KonudectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBeCHME. YpaBHEHUE TeruioBoro OanaHca. IlmaBieHue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsl TEIUIOTA IUIaBJIEHUSA.
[TapooOpazoBanue u konaeHcaunus. Mcnapenue. Kunenue. YnaenpHas Teruiora
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTO
JTABJICHUSL.

BrnaxHocTeBO31YXA.

DHeprusgToIlIvBa. Y AeIbHAsATeINIOTACTOPAHUS.

[TpunnunsipadoTeiTerioBsixaABurateneKI1J[remnoBoroasurarers.
TerutoBble IBUTaTEIMU3AINTAOKP Y KA U CPEIBI.

3aKOHCOXPAHEHUSIUTIPEBPAIEHUSIIHEPTUUBTEILIIOBBIX TPOIIECCAX.

Hemoncmpayuu.

1. HaOmoneHneOpoyHOBCKOTOABUKEHHUSL.
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Habmronenneauddysum.

Hab6uro nennesBneHniicMaunBaH ST KATAJUTSIPHBIX IBIICHHA.
HaGro 1eHneTerioBoropacimpeHus Tell.
N3menennenaBiaeHUsTa3apUU3MEHCHINOOhbEManHArPEBaHUUIITH
OXJIAXKICHUH.

[TpaBmran3mMepeHusI TeMIepaTyphl.

Buneiteronepenaun.

OxJTaK IeHUETTPUCOBEPIIIEHUUPAOOTHI.
HarpeBanuenpucoBepiieHuHpadboTHIBHEITHUMHU CHIIAMH.

. CpaBHEHHETEINIOEMKOCTEHPA3 IMYHBIX BEIICCTB.

. HaOmroneumekureHus.

. HaOmoieHuenocTostHC TBaTeMITepaTy PBITPHUILIABICHUN.
13.

Mo1eTUTEIIOBBIX ABUTATEIIEH.

Jlabopamopnuviepabomuviuonvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEINOOOHAPYKEHUIOACHCTBUSICUIMOJICKYJISIPHOT O IPUTSKEHUSL.
ONBITBINOBBIPANIMBAHUIOKPUCTAITIOBIIOBAPEHHOWCOTMUIIM Caxapa.
OnBITHITOHA0ITIOICHUIOTENIIOBOTOPACIIUPEHUATA30B, KU IKOCTEUH
TBEPABIX TEIL.

OmnpeneneHreaBICHUSBO3IyXaBOATIOHEIIIIIPHUIIA.

OnbITHL, AEMOHCTPUPYIOIIME3aBUCUMOCTBIABIIEHUBO31yXa0TEro 00bEMa
Y HArPEBaHMUS WUJIN OXJIAKIACHUS.

[TpoBepka runoTe3nl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphl.

HaGmonenve w3MeHEeHHs BHYTPEHHEW OSHEpPruu Tella B pe3ysibTare
TeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanuness BIEHUATEIIIIO00MEHATTPUCMEIITMBAHUUX OJIOTHOHUTOPSTUEH
BO/JIBL.

Onpenenenne  KOAMYECTBA  TEIUIOTHI, MOJYYEHHOTO  BOJAOW  IIPH
TEMJI000MEHE C HATPETHIM METATTMYECKUM HUIUHAPOM.
OnpeneneHneyaeabHONTEINTIOEMKOCTUBEILIECTBA.
HccnenoBanuenporeccancrnapeHusl.
OrnpeneneHneoTHOCUTEIbHONBIIAXKHOCTUBO3/yXA.
OnpeneneHueyaenbHONTENIOTHILIABICHUSIIBAA.

Paznen7.JiiekTpudyecKueUMAr HU THbIESIBJICHUSI.

OnekTtpuzanus Tel. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeictBue
3apspKeHHbIX  Ted. 3akoH KyioHa (3aBUCMMOCTh CWJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onekrpudeckoe mnotsie. Hanpsok€HHOCTh anekTpuueckoro mnoiid. IIpuHnmn
CYTIEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOIHMKM ¥  JUPNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIIOBHUS CYIIECTBOBAHUSI AJIEKTPUUYECKOrO TOKA.
HcrouHnkyn MOCTOSIHHOTO ToKa. JIEHCTBUS 3JEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuna  Toka.  DJIEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y JAEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uend. llocnenoBartenbHOe W HapajUiebHOE  COEOUHEHHE
IIPOBOJTHUKOB.

PaGora u MomHOCTh »3yeKTpudyeckoro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LENU U MOTPEOUTEN 3IIEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMoaeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe nosne. MarHuTHOE 1osie 3eMJId U €ro 3HAYCHUE IS KU3HU Ha 3eMlIe.
OnbiT  Opcrena. MaruuTHoe mMoJie  JJIEKTpUYECKoro Toka. IIpumeHeHue
AJIEKTPOMarHUTOBBTEXHUKE. /[eliCTBUEeMAar HUTHOT OTIOJISTHAITPOBOTHUKCTOKOM.
DJIEKTPOJIBUTATEND ITOCTOSSHHOIO TOKa. lcmombp30BaHME SIEKTpOJABHUIaTesie B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 30eKTpoMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
DIIEKTPOTEeHEePaToP. CnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLUATE.
JIBapo1asIeKTpUUECKUX3aPSI0BUB3aNMOICICTBUE3APSIKEHHBIX TEIL.
Y cTpONCTBONIEUCTBUEITIEKTPOCKONIA.
DIIEKTPOCTATUYECKASIMHYKIUSI.
3aKOHCOXPAHEHUSADIIEKTPUUECKUX3aPSIIOB.
[TpoBOTHUKUU TUIIEKTPUKHY.
MoiennpoBaHNECUTOBBIXJIMHANAIIEKTPUUECKOT OO,
N CTOYHMKMTTIOCTOSSHHOTOTOKA.
JIeHCTBUSARIEKTPUIECKOTOTOKA.

. DIIEKTPUUECKUNUTOKBKUJIKOCTH.

. 'a3oBbIipasps.

. I3aMepeHunecunbITokaaMnepmMeTpom.

. I3MepeHnesneKTpruieCKOrOHAMPSKEHUS BOJIbTMETPOM.

. PeocTtatnmara3uHCcoOnmpOTUBIEHUN.

. B3auMo1eicTBHENOCTOSSHHBIXMAarHUTOB.

. MoaennpoBaHMEHEBO3MOKHOCTUPA3IEICHUSTIOIFOCOBMATHATA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoennpoBaHHEMarHUTHBIXITOJIEUTIOCTOSSHHBIX MArHUTOB.
OnsITOpcrena.

MarauTHOEMOJIETOKA. DJIIEKTPOMArHUT.

J1eiCTBHEMarHUTHOT OTIOJITHAITPOBOJHUKCTOKOM.
DJIEKTPOJIBUTATEIHIIOCTOSIHHOTOTOKA.
HccnenoBaHnesaBICHUSIICKTPOMArHUTHOMMHAYKIIAH.

Onbitei®apanes.

3aBUCMMOCTh HAMPABIICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HUKHOBCHHUS.

DJIIEKTPOreHepaTOPHOCTOSIHHOTOTOKA.

Jlabopamopuviepabomuviuonvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJAEHUIO AJICKTPU3aLUU Tl MHAYKIHEH W 1pH
CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHS AIEKTPUYECKOTO TOJII HA MPOBOJHMKA U
JTUAJIEKTPUKU.
COopkannpoBepKapadOTHIIIEKTPUIECKONIISTUIIOCTOSHHOTOTOKA.
N3mepenuenperynnpoBaHUECUITBITOKA.
N3MepeHnenperynrpoBaHUECHAIIPSKEHU.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 PEZUCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAXA TONEPEYHOTO
CEUYEHHUS U MaTepuaa.

IIpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUW IPU  IOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia g CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUHU
PE3UCTOPOB.
OnpenenennepaboTHIIIEKTPUUECKOTOTOKA, U TYIIIETOYePE3PE3UCTOP.
OnpeneneHne MOUIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucrope.

UccnenoBanne3aBuCMMOCTUCHIIBITOKA, MAYIIIErOUepPEe3I1aMIIOuKy,0T
HaNpsHKEHUs Ha HEW.

OnpenenenueKII/Inarpesarens.
HccnenoBaHneMarHuTHOrOB3auMOI€CTBUSTIOCTOSTHHBIXMAarHUTOB.
N3yueHne MarHuTHOTO TOJS  TOCTOSHHBIX ~ MarHUTOB MPU  UX
00OBbEIMHEHUU U Pa3/ICJICHUH.
UccnenoBanneaeicTBUSANIEKTPUIECKOTOTOKAHAMATHUTHYOCTPEIIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJbl  B3aUMOJICHCTBUS
KAaTyIIKU C TOKOM M MAarHuTa OT CHJIbl TOKA W HalpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHuneneCcTBUSIMarHUTHOTOTIOJITHAITPOBOTHUKCTOKOM.

19. KoHCTpyHpoBaHUEeNn3yuyeHUEPAOOTHIANIEKTPOBUTATENSL.

20. 3smepenneKII/IpnekTpoaBUrareibHONyCTaHOBKH.

21. OOpITBl IO HMCCIECAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM WHAYKIWHU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHWS W HANPAaBICHUS WHIYKIIMOHHOIO
TOKaA.

9KJIACC

Paznen8.MexannueckuesiBJICHUsI.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBWKEHHUS. PaBHOMEpHOE MPSAMOJIUHEUHOE
newxeHue. HepaBHoMepHOe npsiMonnHENHOE ABMKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa P HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOMHEHHOe aBmxkeHue. CBoOoaHOE
najeHue. OnbIThl ["anumes.

PaBHOMepHOEABMKEHNENOOKPY-XHOCTU. [ IlepnonnuacroTaoOpalieHus.
JInHeHasMyTI0BasACKOPOCTU. LIEHTpOCTPEMUTENLHOCYCKOPEHHUE.

IIepBriiizakonHeroToHa. BropoizakonHeroToHa. Tpetuitzakon HeroToHa.
[TpuHIMTIICYTIEPTO3ULIUH CHIL

Cuna ynpyroctu. 3akoHl yka.Cuna TpeHUs: cuiia TPEHUS CKOJIbXKECHUS,CHIIA
TPEHUS MOKOSI, IPYTHE BUJIbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOTHOTO
najgeHus. J[Buxenue mimaner BOkpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanibHOM TOUKH. AOCOMIOTHO TBEpIOE Teio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynbee Tena. M3menenne mmmynbca. UMOynbe cuiibl. 3aKOH COXpaHEHUS
UMIyJbca. PeakTMBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cui TsSXKECTH, YHpPYroCTH,
Tpenus. CBsi3b HEpruu U padoThl. [loTeHMabHas Y)HEPTUSI TeJa, MMOHIATOTO HaJl
MOBEPXHOCThIO3eMIIU. [ [oTeHIMANIBHA I HEPTUACKATOUNPYKUHBL. KuHEeTHUECKas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUM.

Hemoncmpayuu.

1. HabnrogeHme MexaHMYeCKOTro JIBHKEHUS TeJla OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHEHUEMYTEUUTPACKTOPUIABUKEHHUSIOTHOTOUTOT OKETETA
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHnecKOpOCTUIY CKOPEHUATIPSMOINHEUHOT O BUKEHUS.
HccenenoBannenpu3HaKOBpaBHOYCKOPEHHOT OJIBUKEHHS.

Habmonenne ABMXEHUATEIAN00KPYKHOCTH.
Hab6nronennemexaHnuecKuXsiBJICHU N, IPOUCXOIAIUXBCUCTEMEOTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.
3aBUCHUMOCTbYCKOPEHUATEIA0TMACCHITENANICHCTBYIOIEHHAHETO CUJIBI.
HabmonennepaBeHCTBACUITIPUB3aUMOICHCTBUUTEIL.
N3meHenuneBecarenanpunyCKOpEeHHOMIBUKCHU Y.
[IepenauanmMmyJsibcanpruB3auMOACHCTBUUTEIL
[IpeoOpazoBaHUSIIHEPTUUTTPUB3AUMOICHCTBUUTET.
CoxpaneHnenmMnyJibcanpuHEyIpPyroMB3auMOIEHCTBUN.
CoxpaHeHHenMITYJIbCAPUAOCOTIOTHOYTIPYTOMB3aUMO/IECTBUU.
HaGnronenuepeak TMBHOT O IBUYKEHUSL.
CoxpaHeHreMeXaHUYeCKOUIHEPTUUITPUCBOOOTHOMITAICHUH.
CoxpaHeHneMEXaHNYECKOMIHEPTUUITPUIBUKECHUUTEIAIIOICCTBUEM

IIPYKVHBI.

Jlabopamopnviepabomuviuonvimol.

1.

KoHcTpynpoBaHre TpakTa Uil pasroHa U JAJBHEWIIEr0 paBHOMEPHOIO
JBVKEHUS [IAPUKA WIH TEJIEKKU.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JABUXKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHne yCKOpPEHHMs Tela NPHU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCHMOCTH MYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM TpH PaBHOYCKOPEHHOM JIBIDKEHHH 0e3
HAa4aJIbHOM CKOPOCTH IIyTHM OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.
OnpeneneHnekodGPUIMEHTATPEHUSICKOJIbKEHUSI.
OnpeneneHnexECTKOCTUIIPYKUHBI.

Onpenenenre padOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHHUH TEJIaro
TOPU30HTAJIBLHOM MOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. 3yueHune3akoOHaCOXPAHEHUSIPHEPTUH.

Paznen9.MexaHuveckueko1e0aHUSAUBOIHBI.

KonebarensHoe aBmxenue. OCHOBHBIE XapaKTEPUCTUKUA KOJICOAHUM : TIEPHO/I,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue — KojeOanws. — BeiHYX)AeHHBIE ~— KoiieOaHus.  Pe3oHaHc.
Mexannueckue BoOJHBI. CBOHCTBA MEXaHUYECKUMX BOJIH. [IpomonbHbIE U
MONEpEYHbIe BOJHBI. J[MMHA BOJHBI U CKOPOCTh €€ pacHpoCTpaHECHHS.
MexaHnyecKkre BOJIHBI B TBEPAOM TeJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTBh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

emoncmpayuu.

1. HaOmronenunekoneOaHUNUTENINOIICHCTBUEMCHUIIBITKECTUHUCHIIBI
YIOPYTOCTH.

Habmronernekonebanuirpy3aHaHU THUHATIPYKHHE.

HaOmntoneHneBbIHY X A€ HHBIXKOJICOaHU N PE30HaHCA.

PacnpoctpaneHnenpo101b5HbIXUTIONEPEUHBIXBOTH(HAMO/IEH ).

HabmroneHne3aBucMMOCTUBBICOTHI3BYKA0TYACTOTHI.

AKyCTUYECKHIPE3OHAHC.

Jlabopamopnuviepabomuviuonvimol.

1. OmpeneneHue YacTOThl MW TIEpHOJA KoJieOaHWUH  MaTEMaTHYECKOIO
MasiITHUKA.

2. OmnpeneneHnevacTOThIUIEPUOAAKO0ICO0aHUNITPYKUHHOTOMASsITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOaHUM MOJIBEIIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepkaHe3aBUCMMOCTHUIIEPHOAAKOICOaHUNTPY3a,T0ABEIIIEHHOTOK
HUTH, OT MacChl Irpy3a.

6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojaeOaHuit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. V3MepeHneyCKOpeHUsICBOOOIHOTOMAICHHUS.

o v s W N

Pa3nenl0.21eKTPOMATHUTHOCTIOIENIJIEKTPOMAT HUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
AJeKTpOoMarHuTHhIX BOJH. Illkanma »jexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



OnexTpomMarHuTHasinpupoaacseTa. CKopocTbeBeTa. BOMHOBBIECBOMCTBA CBETA.

Hemoncmpayuu.

1. CBOHCTBa’IEKTPOMArHUTHBIXBOJIH.

2. BomHOBBIECBOMCTBACBETA.

Jlabopamopuviepabomuviuonvimol.

1. M3yueHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOWJIHHOTO

TenedoHa.

Pa3nenll.CBeToBbICSIBJICHHS.

JlyueBas  momenp  cBera.  Hcrounuku ~ cBera.  [IpsmosmHeiHoe
pacnpoctpaneHue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceta. [nockoe
3€pKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenune cBera. 3akoH MpenomieHus1 cBera. [lomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcrmoap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTPaXKEHUs B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom nywedt B numH3e. Onruueckas cucrema (oroanmapara,
MUKpPOCKONIa M TeJeckoma. ['J1a3 kak onThyeckas cucTteMa. bIm3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOEpacCIPOCTPAHEHUECBETA.

OTpaxkeHuecBera.

[Tomy4yeHnen300pa’keHUUBILIOCKOM,BOTHY TOMHUBBITTYKJIOM3€pKaIax.

[Ipenomnenuecsera.

ONTHYECKUNCBETOBO/I.

XomydeBcoOuparomennH3e.

XOUTy4enBpacCeUBaAOIIECHIINH3E.

[TonyyeHnen300pakeHUCIIOMOIIBIOJIUH3.

[IpunnunaeicTBugaoroannapara, MUKpOCKOaNTEIECKOIIA.

10. Moxaenbriasa.

11. PaznoxeHne6enorocBeTaBCeKkTp.

12. [lomy4yeHME6€I0r0CBETANMPUCIOKECHUUCBETAPA3ZHBIXIIBETOB.

Jlabopamopnusviepabomuviuonvimol.

1. HccrnenoBanne3aBUCUMOCTHYTIA0TPAKEHUSICBETOBOT 0JTy4a0TyTJ1a
NaJICHUSL.

2. NzyuenuexapakTepuCTHKN300pKEHHUSIIPEIMETaBINIOCKOM3EPKAIe.

3. HMccnenoBanue 3aBUCUMOCTH YIJia IPEJIOMJICHHsI CBETOBOTIO Jiyda OT yTIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. TlonyyeHnenzoOpakeHUICIIOMOIIBIOCOOUPAIOIICHITHH3EI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOMN CHITBI COOMpArOIeit
JIMH3BI.

6. ONBITHINIOPA3TI0KEHUIO0EIIOrOCBETABCIEKTD.
OnBITHITOBOCHPHUATHIOLBETANPEAMETOBIPUUXHAOTIOJCHUNYEPE3
[[BETOBbIE (DUIIBTPHI.

Pa3znenl2.KBanroBbiesiBJIeHUS.

OmnsiTeiPe3epdopaanrnanerapuasimoenbaroma.Moaenbaromabopa.
Hcenyckannennornomenuecseraaromom. KBanTel. JInHEN9aThIECIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u raMma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wMogens atomHoro sapa. HW3ortonsl. PaamoakTuBHBIE
npespaiienus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAJ0BOTO M MAacCOBOIO YHCEIL.
DOHeprusi CBs3UM aTOMHBIX snep. CBs3p Macchl M dHEpruu. Peakuuu cUHTE3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Snepnas sHeprervka. JleCTBHS paaMOAKTUBHBIX H3IYyYECHH HA IKUBbBIC
OpTraHHU3MBI.

Hemoncmpayuu.

1. CHeKTpbIU3ITyYEHUSUTIOTIIOICHHUS.

2. CHexTpblpa3InyHbIXTa30B.

3. CoektpBoaopona.

4. HabmonenuerpexoBBrkamepeBuiibcona.

5. PabGoTtacuéTunkanOHU3UPYIOMUXU3ITyUYECHUH.

6. Peructpanusn3zinyyeHUsIIPUPOTHBIXMUHEPATIOBUIIPOTYKTOB.

Jlabopamopnuviepabomuviuonvimol.

1. HaGnrogeHnecnomHbIXUIMHENYaThIXCIIEKTPOBU3ITYYEHUSI.

2. HccnenoBaHMETPEKOB: M3MEPEHUEIHEPTMMYACTULIBIIOTOPMO3HOMYITYTH
(o doTtorpadusam).

3. N3mepenunepaanoakTMBHOroQoHa.

IHoBTOpHUTEJIHbHO-0000 1A IIMHMOAYIb.

[ToBTOpUTENHEHO--0000AIOIIMHMOAYIBIIPEAHAZHAYEHAJIACUCTEMATH3ALUN U
000011IeHHs] PEIMETHOTO COJIEPKaHUSI U OMbITa AEATEIHHOCTU,IPUOOPETEHHOTO
Opy M3YYEHHH BCEro Kypca (PU3MKH, a Takke JUIsi MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (PU3MKe I 00Yy4YaroIIMXcCs, BBIOPABIIMX ITOT
y4eOHBIN MpeIMeT.

[Ipu U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUJIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECleurnBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMbIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYUYHAaATPaMOTHOCTh: OCBOEHUEHAYYHBIXMETOIOBUCCIIEI0BAHUS



SBJICHUM TIPUPOABI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHATH (pu3mdeckue
ABJICHUS, NPUMEHSS TMOJYYEHHbIE 3HAHWS, peElaTh 3aJadyd, B TOM YHCIIE
KAUE€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3Jielia Peaan3yeTcs
32 CYy€T TOro, 4YTo OOy4YalIlIHecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPBIX UM
IIPEAIaraeTCs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHATH
du3rdecKue SBICHUS B OKPYKAOIICH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
UCITI0JIb30BaTh HAYYHBIE METO/bl UCCIEIOBAHUS (PU3UYECKUX SBIICHUN, B TOM
YuUCJIe ISl IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HamOOJee BaKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, MMPAKTUUECKOTO UCIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUs BCEX U3BECTHBIX BHUJIOB
SHEPIUHu.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HANPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenusi Gu3MKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsA

y oOyuaromierocsi OyayT copMuUpoBaHbl CIEAYIOIIME JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1)naTpuoTH4eCKOrOBOCIIMTAHUS

— MPOSIBJICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nuecKol HayKu;
—I[IEHHOCTHOCOTHOIICHUEKIOCTHKEHUSIMPOCCUNCKUXYUEHBIX --(DU3UKOB;
2)rpamaaHCKOrOuAyX0BHO-HPABCTBEHHOTOBOCIIUTAHMSA

— F'OTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAUUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHIUIIOB B JACSATEIbHOCTH
Y4EHOT0;

3)3CcTeTH4eCKOTOBOCIIUTAHUSA:

— BOCHPUATUE ICTETUUECKUX KaueCTB (PM3MYECKOW HAyKHU: €€ FapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4)IIeHHOCTUHAYYHOTOTIO3HAHUSA:

— OCO3HaHWE IEHHOCTH (U3MYECKOW HAayKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BAXKHEWILIEH COCTABIISIOLIECH
KyJbTYpBHI;

— pa3BUTHE HAY4YHOW JIOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeN0BATEIbCKON
NeSITeNIbHOCTH;

5) ¢opvmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronosy4yus:

— OCO3HaHHWE IIeHHOCTH Oe30MmacHoro oOpa3a J>KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPABWI OE30MAaCHOTO TOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUYECKHM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa peQIieKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6)Tpy10BOrOBOCIMTAHMS

— AKTUBHOE y4YacTH€ B pEIICHWU MPaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenbpHONOPTraHN3aIUN, TOPO/Ia,KPast ) TEXHOJIOTHUYECKOMH



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHUCIE U (PUIUUECKHUX
3HAHUM;

e —HHTEPECKIPAKTUYECKOMYU3YUCHUIOTPODECCHil,CBI3aHHBIXC(DU3UKOM;

e 7)3KOJIOTHYECKOTOBOCIIMTAHMS:

e — OpHEHTALMS HA NMPUMEHEHWE (PU3MYECKHX 3HAHMM JUIsl pElIeHHs 3a7ad B
o0JacTu OKpY’Karolled Ccpenbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e — OCO3HaHME TJI00AJIBHOIO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM M MmyTel ux
pEIICHNUS;

e 8) aganTanuuM K M3MEHAIMUMCH YCJIOBHSM COLHAJIBHON M NMPHPOAHOMH
cpenbl:

e — IMOTPEeOHOCTh BO B3aWMOJACMCTBUM IPU BBINOJIHEHUU HCCIEJOBAaHUM U
MPOEKTOB (DU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTH OMBITY W 3HAHHSIM
APYTHX;

e — TIIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 IPaKTUYECKYIO
JESTEIIbHOCTD;

e —NOTPEOHOCTHBHOPMHUPOBAHUMHOBBIX3HAHUI,BTOMYHCIIE(POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
(duzukwy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIHUYECKHUX
3HAHMM;

e —CTpEMJIEHUEAHAIN3UPOBATHUBBIABIATHB3aMMOCBI3UIIPUPOIbI,00111eCTBAN
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e — OLEHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXAIOIIYIO Cpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIEPE3YJ/IbTATDBI

B pesynapTaTe OCBOGHHMS TporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOydaroiierocss 0yayT copMupoBaHbl MeTaNpeIMeTHbIE
Pe3yJabTaThI,BKIIOYAIONTUEIIO3HABATEILHBICYHUBEPCATbHBICYUeOHBICICHCTBUS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  y4deOHBIE  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

ITo3HaBaTe/ibHbIEyHHBEPCAJIbHbICYUeOHbICACHCTBHS

Ba3oBble Jiornyeckue NeicTBUA:



BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MpPHU3HAKH OOBEKTOB
(s1BIICHUR);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALNUN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;
BBISIBIIITE3aKOHOMEPHOCTUUIIPOTHBOPEUUSBPACCMATPUBAEMBIX (PAKTaX,
JAHHBIX ¥ HAOIIOJCHUAX, OTHOCSIIUXCA K (PU3NYECKUM SBICHHSM;
BBISIBJISITH NPUYUHHO--CJICACTBEHHBIC CBSI3UM NPU U3YYECHUU (PUBHUECKUX
SIBIICHUH U TPOIIECCOB, JENIaTh BHIBOJIBI C HCIIOIb30BAHUEM JICYKTUBHBIXH
WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THUIOTE3bl O B3aUMOCBSI3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BHIOUPATH CIIOCO0 perieHus yueOHo (huznyeckonzagaun
(cpaBHEHME HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp HaumboJee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBblencciienoBare/ibCKHeIeHCTBUS

U CIT0JIb30BAaThBOIIPOCHIKAKUCCIIEI0BATENbCKUIMHCTPYMEHTIIO3HAHNUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOIrO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (DOPMYJIMPOBATh 000OIIEHUSI U BBIBOJBI 110 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE JalIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB,a TAKKEBBIIBUTAThIPEANOIOKEHUSIOOUX PpPa3BUTHUH BHOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PaGoracundopmanueii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTBI U 3alPOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIM JaHHBIX C y4€TOM MPEJIOKEHHOU Yy4eOHOU
bu3nIeCKON 3a7a9H;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY  TIPEACTABICHHS
uHDOpMaAIIUU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHuKaTHBHBICYHHBEPCATbHbICYYeOHbICICHCTBUS

B XOJIe OOCYXXIEHHUs Yy4eOHOro Marepuana, pe3ysbTaToB J1abopaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMON TeMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHbIE HA PEIICHHE 3aJa4d U MOJIepKAHUE
OarokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISAITh CBOM CYXKIEHUS C CYXICHUSMU JPYIrUX Y4YaCTHUKOB
Juaora, oOHapyXKMBaTh pa3IMuMe U CXOACTBO MO3ULIMIL;
BBIPaKaThCBOIOTOUYKY3PEHHSIBYCTHBIXUITMCbMEHHBIX TEKCTAX;

myOIMYHO TMPEICTABIATh PE3YyAbTAThl BHINOJTHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJb30BaTh MPEUMYIIECTBA KOMaHIHON MUHIANBUIYAJIbHON
paboTHI IPU PEIICHUN KOHKPETHON (PU3UUECKON MPOOIIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JEWCTBUS
no €€ JOCTH)KEHUIO: paclpefesaTh poiH, OOCYKIaTh IPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYeCTBEHHOTO pe3yibTara o
CBOEMY HaIpPABJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUSA C IPYTUMHUYJICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerysiTuBHbICyHUBepCAJIbHbICY4YeOHbIeIeHCTBUS

Camoopranuzanus:

BBISIBJIATBIIPOOJIEMBIBKU3HEHHBIXNYYEOHBIX CUTYAIUSAX, TPEOYIOIINX
JUISpeIeHU(PU3NUECKUX 3HAHUH;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pElleHUuMN
TpYHIoH);

CaMOCTOATENBHO COCTABISTH AITOPUTM PelIeHHs (PU3MUECKON 3a1auu UK
IUTAHAa MCCJICOBAHUSA C Y4ETOM HMMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIIAaracMble BAPUAHThI pELICHUM;
Jen1aTbBEIOOPUOPATHOTBETCTBEHHOCTh3apELICHHE.

CaMOKOHTp0.]'[I),3MOIIPIOH2L]'ILHI>IﬁHHT€JIJI€KT:

J1aBaThaJCKBAaTHYIOOLICHKYCUTYalMUUIIPEIIaraTbINIaHEEU3MEHEHMUS
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBILIUXCS CHUTYyallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;
OLIEHUBATHCOOTBETCTBUEPE3YIbTATALECITUNYCIIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JAPYroro 4ejoBeKa B X0JIe Cropa WK JUCKYCCUHUHA
Hay4YHYI0 TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIEPE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce nIpeIMETHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIP30BAaTh  TOHSATHS:  (U3MUECKHUE W  XUMHUYECKHE  SBIICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIb, THIOTe3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHWE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPAeKTOPHUSA, PaBHOACUCTBYIOLIAS
cwia,  gedopmamus  (ympyras, — IUlacTHYEcKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBjeHus (Auddy3us, TEIIOBOE ABMKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKCHHE, HHEPIIUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalleHus, Iepe1ada JaBIeHUs TBEPIBIMU TEIAMHU, JKUIKOCTSIMH UTa3aMH,
aTMOC(pepHOE JMaBJICHHE, TUIaBaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOM
HHEPIruM) MO OMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SBJICHHA B
OKpYXalollleM MHpe, B TOM uHcle (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JABUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
NpUpojsie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha XKUBOW OpraHU3M, IJIaBaHHUE PBIO, phluaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (DU3UUYECKUE SIBIICHUS, UCIIOIB3YS
¢dbuznyeckue BeIUUrHbI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BPEMS,ITYTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJia TSKECTH, BEC Tela,
cuia  TpeHus, JaBieHue (TBEpIOro  Teja, IKUJIKOCTH, rasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICUYO CHJIBI,
MOMEHT CWJbl, KOI(G(UIIMEHT TMOJe3HOTr0 JEWCTBUS MEXAHU3MOB,
KMHETUYEeCKash M TMOTCHIMAJIbHAs SHEPrus), MpU ONMUCAHUM TPABUIHHO
TPaKTOBaTh (PM3MUECKHUI CMBICIT UCTIOJIb3yEMbIX BEJIMYWH, NX0003HAYEHUS
U eAUHHIBI (PU3UIECKUX BEJIMYWH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIITUE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIWYWHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIUYNH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs cuil (BAOJL OAHOW mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUiio paBHOBecHs phiuara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKHM, 3aKOH COXPaHEHUs MEXAHUYECKOU
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

peumate pacdy€THhIE 3aJaud B 1—2 JOEUCTBUSA, HCIOJNB3yS 3aKOHBI M
dbopMmyIibl, CBS3BIBAIOIIME (PU3MYECKUE BEJIIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBUS 3aJaui 3aIllUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NYECKUE
BENTUYUHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHbIC
JaHHbIE, HEOOXOANMBIE JJI PEIICHUs 3a/1ay, OLIEHUBATh PEATUCTUUHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(U3NYECKUXMETO0B,BONUCAHUMHCCICAOBAHUS  BBLICIATHIIPOBEPSIEMOE
OpeanoyiokeHne  (TMmoTesy),  pa3nuyaTh U UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yibTaT, HAXOAUTh OIIMOKH B XOJI€ OMbITA, JEIAThBBIBOJIbI
IO €r0 PE3YJbTaTaM;

IPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3MYECKUX SIBICHUN WU
buznuecKux CBOWCTB TeJ: dbopMynHrpoBath MIPOBEPSIEMbIEC
IPEIO0JIOKEHNS,COONPaThyCTaHOBKYHU3IPEI0KEHHOT0000pYA0BAHNUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh TMPSMbIE H3MEPEHHUs] PACCTOSHMS, BPEMEHHU, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIIEpaTypbl C HCHOJb30BAHUEM aHAJIOTOBBIX U
UPOBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKOM BETUUYHHBI OT
JIPYrol C HCIOJIb30BAHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTH IIYTH
PAaBHOMEPHO JABWXKYILIErOCs Telda OT BPEMEHU JBWXKCHMS Teja, CHUJIbI
TPEHUSICKOIbKEHUIOTBECATENa,KaueCTBA0OOPAOOTKUIIOBEPXHOCTEUTENT U
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTA OT Y/UIMHEHHS TPYKUHBI, BHITAJTKUBAIONIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
MJIaBaHUATEN,YCIOBUHPABHOBECUAPHIUAran0JIOKOB),y4aCTBOBATHB



IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTAaHOBKY U
BBINOJIHATh W3MEPEHUs, Cleays MNPEAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH B BHJIE
IpEJIOKEHHBIX TaONMIl U TpadUKOB, JENaTh BBIBOJBI MO pPe3yJbTaTaMm
UCCIICIOBAHMUS,;

IPOBOJANTH KOCBEHHBIE H3MEPEHHUS (PU3UUYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJBXKEHHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKMBAKOLIAs  CWJa, JEHWCTBYIOLIas  Ha
HOTpYKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro JEHCTBUS
IPOCTBIX MEXaHU3MOB), CIEAysd MPEAJOKEHHOM WHCTPYKLUUU: TMPH
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

COOJII0/1aTh MPAaBUIIATEXHUKUOE30MaCHOCTH NP paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHUUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHuA (B TOM YHUCIIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJOIMPOBOAA, THUAPABIMYECKUI Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKUX SIBJICHUN U HEOOXOAUMBIE (PU3UUECKUE 3aKOHBIN
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  MpUMeEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBBs M COOTIOICHUSIHOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBISATh OTOOp HCTOYHUKOB HH(popmaimuun B HWHTepHere B
COOTBETCTBHUHM C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW M TYTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATDH
uHPOPMAIIHIO, KOTOpas SBISIETCS MNPOTHBOPEYMBOW HMIU MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUi HAyYHO--TIOMYJIIPHYIO
JAUTEpaTypy (PU3NYECKOTO COJIEpKaHus, CIIPAaBOYHBIE MaTepUAIIbI,PECypPCHI
cetu UMuTepHeT, BIaAeTh MNpHUEMaMH KOHCIICKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE2—3UCTOYHUKOBHH(POPMAITUHUPUZNIECKOTOCOACPKAHHS,BTOM



qyclie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUs O pe3ysibTaTax MpPOEKTOB
WIM Y4YeOHBIX MCCIEJAOBAaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI NOHATUHHBIM anmapaT Kypca (U3HMKH, CONPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALlUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesisaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMH 33Jla4aMH,
CIIEIUTHh 32 BBIIOJHCHUEM IUIaHa JCHCTBUM, aJEKBaTHO OLIEHUBATh
COOCTBEHHBII  BKJIAJL B  JIEITEIIBHOCTh  TIPYNNbl,  BBICTPAUBAaTh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 Kkiiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCITIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOBHMMOJIEKYJI,ar pEraTHbIECOCTOSHUSBEIECTBA, KPUCTATIINYECKHEH
amop(HbBIe TeNa, HACBHIIEHHBI W HEHACHIIMIEHHBI Tap, BIIAXKHOCTh
BO3/IyXa, TeMIlepaTypa, BHYTPEHHSISI DSHEpPrus, TEIJIOBON JIBUTATElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsjl, SJIEKTPUUECKOE MOJIe, MPOBOAHUKH
U TUDJICKTPUKH, OCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE PACIIMPEHUE M CXKAaTHeE, TEeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHKE, KAWUISIPHBIE SBJICHUS, UCIIAPEHHUE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpuUCTauIn3anusa (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TerIonpOBOJHOCT, KOHBEKIHS, W3JIYy4YEHHUE),
ANEKTPU3ALUs Tell, B3AUMOJICUCTBUE 3apsA0B, JEHUCTBHS AIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICKCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS WHIYKITHS)
[0 OIHMCAHUI0 MX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX  SIBICHUM B
OKPYXaIollleM MHpEe, B TOM 4YHCIe (PU3NYECKUE SBJICHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBIE SIBIICHUSI B MPHUPOJE,
KpUCTAJUIbI B mpupoae, uziaydenwe CoiiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUEPOCHI, TyMaHa, UHEs, CHETa, JIEKTPUUYECKUE
sABJICHUSI B aTMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emMiH, Jpeiid TMOJIFOCOB, POJIb MATHUTHOTO TOJIS JJIS JKM3HU Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (NMIPU3HAKHU) (U3HUECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIC CBONCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbu3nyeckre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIUIOTHL, YEIbHASITEIIOEMKOCTHBEIIECTBA, YACIbHASATEIIOTA



IUTaBIICHUS, yJedbHas TEIIOTa MapooOpa3oBaHus, yHAeTIbHAas TEIUioTa
CTOpaHHs TOIUIMBA, KO3()PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAalluHbl, OTHOCUTEJIbHAS BIAXHOCTh BO31yXa, JJICKTPUUYECKUN 3apsi,
CUJja TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, COIPOTUBJIEHUE IPOBOJHHUKA,
yIIeJIbHOE COMPOTUBJICHHUE BEIIECTBA, pa00Ta M MOIHOCTBIIEKTPUYECKOTO
TOKa), MNpPHU ONUCAHUU TNPABWIBHO TPAKTOBaTh (PU3MYECKUN CMBICI
UCIIOJIb3YEMBIX BEJTMYHUH, 0003HAUEHUS U €IUHULBI PU3NUECKUX BEJIUYMH,
HaXOoAUTh (POPMYJbI, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIUYMHY C
JpPYTMMH BEJIMYMHAMH, CTPOUTh TpapUKHd H3YyYEHHBIX 3aBUCHUMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKkTepu30BaTh CBOMICTBa TeJ, (PU3NYECKUE SBICHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KHHETHYECKOW TEOPHUH
CTPOEHUS BEIIECTBA, MPHUHLHUII CYNEPHO3ULMHU IOJIEW (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHWs DJHEPrud, MpU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKMCHIBATH €r0 MaTEMaTUYECKOE
BBIPA)KCHHE;

OOBSCHATh (PU3BNYECKUE TPOLECCHl M CBOICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallli MPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 | —2 TOrMYecKuX
iaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DPU3NUYECKUX SIBJICHUM,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, HCIHOJB3Yys 3aKOHBl WU
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCIIOBHSI 3a/laud 3allMChIBAaTh KPATKOE YCIIOBHME, BBISABIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (OPMYJIbL,
HEoOXoauMble JUIsl €€ peleHus, NPOBOAUTH pPACUEThl M CpPAaBHHUBATh
NOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOKHO PEUIUTh MPU HOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHME HWCCIEIOBaHUs, BbLICIATH
IIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, J€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBJICHUM WM
¢usznyecKkux CBOWCTBTEN (KaMWUISPHBICSBICHUS, 3aBUCUMOCThIABICHUS
BO3/yXa OT ero o0bEéMa, TemrepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusl TMPU M3JIYUYCHUM OT IBETa H3JIydaromieil (MOrJIONIaroIIei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTPHU3alUs Tel W B3aUMOJEHCTBUE
AIIEKTPUYECKUX3aPS10B,B3aNMOACICTBUEIOCTOTHHBIXMAarHUTOB,



BU3yaJIM3allsi MArHUTHBIX TMOJEH TMOCTOSIHHBIX MArHUTOB, JIEUCTBUS
MAarHuTHOTO TOJII Ha TPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa DJIEKTPOJABHUTATENII TOCTOSHHOIO TOKa): (popmyiIupoBaTh
IIPOBEpPSEMbIE MPEIIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
00Opy0BaHUSs, OMMUCHIBATH XO]T OTIBITA U (DOPMYJIUPOBATH BHIBOIHI,
BBITIOJTHATH NPSIMbIE U3MEPEHUST TEMIIEPATYPhbl, OTHOCUTEILHONBIAXXHOCTH
BO3/lyXa, CHJIbl TOKA, HANPSIKEHHWS C HCIOJIb30BAHHEM AHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3WYECKUX BEIMYUH, CPaBHUBATH PE3YyJbTAThI
HU3MEpEHUN ¢ YUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHMHBI OT
JIpYro C  HUCIOJIb30BAaHUEM TMPAMBIX HU3MEPEHH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUMKA OT €ro JUIMHBI, IUIOMAIU MOMNEPEYHOro
CEUEHHMS U YAEIbHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpSIKEHUS HAa  POBOJHUKE,
UCCJIEOBAHUE TOCIEAOBATENBHOIO U IMAPAJUIEIBHOTO  COCAUHEHUN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeNJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOIUI] U TpapuKOB,AeNIaTh
BBIBO/IBI 10 PE3YyJIbTaTaM UCCIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE HW3MEPECHUs] (PU3NUYECKHX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIE€ysl MPEIJI0KEHHON MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJII0/IaTh MPaBUJIATEXHUKUOE30MaCHOCTH TMPpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

XapakTepu30BaTh TMPUHIMIBI  JACHUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA UX ONMUCAHUS (B TOM YHCIIE:CUCTEMA
OTOIUJICHUS] JOMOB, TUTPOMETP, TTapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUUECKOW DHEPrUH, DIIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUUYECKHUE
PEIOXPAHUTEIN,IIIEKTPOMArHUT,3JIEKTPOABUTATENIBIIOCTOSTHHOTOTOKA),
UCIIOJIB3Yysl 3HAHUS O CBOWCTBaX (PM3MUECKHX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHbBIC
npuoboOpbl MO CXeMaM UM CXEMaTUYHBIM PUCYHKaM  (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHEIO
CTOpaHus,IEKTPOCKOIL,PEOCTAT),COCTABIATHCXEMBIAIEKTPUUECKUX



1ernel ¢ mocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyas ycIOBHBIE 0003HAYCHHSI SJICMEHTOB DJICKTPUUYCCKUX TETIECH;
NPUBOAUTH  TNPUMEPHl  (HAXOMUTh  WH(MOpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HMCIIOIb30BaHMs (M3UYECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HU I obecnieueHrs 6€30MacHOCTH MpY OOpalleHuu ¢ nmpudopamMu U
TEXHHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHS 370POBBs M COOTIOICHUSTHOPM
HKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK HWHGOpMau  (HU3UIECKOTO COACpKAHUA B
WNuTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH H TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIACIATH HH(POPMAIIHIO, KOTOPAsSSBISACTCS
MIPOTUBOPEUNBON MIIH MOKET OBITh HEJOCTOBEPHOIA;

WCITOJIB30BATh MPHU BBITIOJHEHUN YICOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
JTUTEPATYPY PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPHAIIBI,PECYPCHI
cetu UMuTepHer, BiajeTh NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o00o6mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4UHCIE TNyOJUYHO TIPEACTABISATH PE3YIbTAThI
MPOCKTHOM WJIM HMCCIIEIOBATEIBCKON JIEITEbHOCTH, MPU ITOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHSATUHHBIM ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IPU  BBITIOJHEHWHW YYEOHBIX TMPOCKTOB M HCCICIOBAaHUN (DU3UICCKUX
MPOIIECCOB pacTlpeAesaTh OOS3aHHOCTH B TPYyMNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JNEUCTBUM U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaJ B
NEeATEeTLHOCTHTPYIIBI, BEICTPAMBATKOMMYHUKATHBHOCB3aUMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty oOyueHus B 9 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCYETa, MaTepuajbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO IBHXKEHMs, Aedopmarius
(ympyrasi, njacTU4ecKkas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3ku, LEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEINO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JalIbHO30PKOCTb,
CHEKTPhI UCIYCKAHUS U TOTJIOLIEHUs, anbda-, OeTa- U raMmma-u3nydeHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najicHue TeJ, PABHOMEPHOE JIBIXKEHHE M0 OKPY>KHOCTH, B3aUMOJCHCTBUE
TE€J, PEAKTUBHOE JBU)KEHUE, KOJIEOATEIbHOE NBMXKEHHE (3aTyXarollue U
BBIHYKJICHHbBIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE IBMKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE paclHpOCTPAaHEHUE, OTPAKEHHWE M NPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yiokeHue 0eIoro cBera B
CHEKTp M CJOXKEHHE CHEKTPalIbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAs1 PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (UBUYECKUX  SBJICHUN B
OKpYXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHUE SIBICHUS B MPHUPOE:
MPUJIUBBI U OTJIUBBI, ABMKEHUE TIaHET CONHEYHOM CUCTEMBI, PEAKTUBHOE
JBH)KCHUE JKUBBIX OpPraHMW3MOB, BOCIPHUSTUE 3BYKOB JKMBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, IIBE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3JMy4Y€HUH, €CTECTBEHHBIM
PaIMOAaKTUBHBIN ()OH, KOCMUYECKHE Iy4d, PaJHMOAKTHUBHOE H3Iy4YeHUE
MPUPOJHBIX MHUHEPAJIOB, JEUCTBUE pPAAUOAKTHUBHBIX HW3IYYEHUN Ha
OpraHu3M YeJIOBEKa), IPH STOM IEPEBOAUTH IMPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUIMUECKUX
SIBJICHU;

ONKCHIBATh U3YyUCHHBIE CBOMCTBA Te M (PU3MUECKHUE SBJICHUS, UCIIOJIb3YS
dbuszndeckue BENMUYMHBI (CpPEeIHSsl MU MITHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, IMEPEMEIICHUE, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUs, CUJIa YOPYIOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsl, BEC Teja, HUMIIYJIbC Tela, HMMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTh, MOTEHIMAIbHAS DJHEPrusi Tea,
MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUsl CHKATOU
NPYKUHBbI, KUHETUYECKAas DSHEpPrus, IOJHAs MEXaHW4YecKash HSHeprus,
NEPHOJT U YacTOTa KOJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUSI CPEJbl), PU ONMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJIb3yEMbIX BEJIHYUH,
0o003HaueHUss W ENUHMIBI (U3HUYECKUX BEIWYWH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKHE SBJICHUS U TPOIECCHI,
UCIIOJIb3YSI3aKOHCOXPAHEHUSIDHEPT MU, 3aKOHBCEMUPHOTOTSTOTEHUS,



OPUHLUI CYNEPHNO3UIMN CHJI, TPUHLMI OTHOCUTeNnbHOCTH [anuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUsS HMITYJIbCA, 3aKOHBI OTPAXKECHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOIO YHMCEN
IpU SAEPHBIX PEAKIHUSIX, IPU ATOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyaI[il MPAaKTUKO-OPUECHTHUPOBAHHOTO XapaKTepa: BbISBIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTh OOBSICHEHHEe U3 2-3
JIOTMYECKHX ILIAaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (hU3MUECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3amadd (omMparomuecs Ha cucteMy U3 2—3
YpaBHEHUI), UCHOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE
BEJIMUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEJOCTAIOMIME WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl PELIEHUS], IPOBOJUThH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTH TMOJIYUEHHOTO 3HA4YCHHs] (U3HUECKOU
BEJIMYMHBI;

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh NpPU I[OMOLIU
($u3NYECKUX METO/OB, MCIOIb3Yys ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPaBWJIBHOCTh IOPSIKA
NPOBEJCHUS  MCCIEOBAHUSA, J€laThb BBIBOJIBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOpOoro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTh MNEpHOAa KOJEOAHUU MPYNKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a U KECTKOCTH MPYKHUHBI U HE3aBHUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHre 0eroro CBeTa B CHEKTP, U3yUYCHHE CBOWCTB M300pa’KEHHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HHs IpeaMera B coOMparouieit
JUH3€e, HAOMIOJCHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITy4eHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrOo Habopa
000pyIOBaHUSsl, OTMIMCHIBAThH XOJI OMBITA U €T0 PE3yIbTaThl,(hOPMYyINPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HaYeHUEe u3MepseMoil BenuuMHbl ((POKyCHOE paccTosiHUE
coOuparolell JMH3bl), OOOCHOBBIBaTH BBIOOp cHocoba U3MEpEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAMUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJTb30BaHUEMIIPSIMBIXH3MEPEHU (3aBUCUMOCTHITY THOTBPEMEHHU



IpU PaBHOYCKOPEHHOM JBIKEHUM O€3 HayaldbHOMW CKOPOCTH, MEpHoia
KOJICOAHUH MaTEeMaTHYeCKOTOo MAasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yIila OTPaXEHUsl CBETa OT yrja MajJeHHus W yIiia IpeJOMJICHUs OT yIia
NaJieHus): IUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThbl IMOJYYCHHON 3aBUCHUMOCTHU
¢usznyecKkux BeIMYMH B BUAE TaOMUI] U TpaduKoB, AenaTh BHIBOJBI IO
pe3yabTaTaM HCCIeI0BaHUS;

NPOBOJIUTH KOCBEHHBIE M3MEpEHHs (U3MYECKUX BEIUYMH (CpeaHss
CKOPOCTh U YCKOPEHHUE TeJla PU PaBHOYCKOPEHHOM JBMKEHUH,YCKOPEHHE
CBOOOMHOTO TMaJeHus, >KECTKOCTh TMPYKUHBI, KOIPQPUIUEHT TPEHUS
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, YacTOTa U TEpPUO]
Koie0aHUN MaTeMaTHYeCKOro W MNPYKHMHHOIO MAasTHUKOB, ONTHYECKAs
cwia coOuparoled JMH3bl, pPaJUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpPEHMs, COOMpaTh HSKCIEPHUMEHTANbHYI0 YCTAHOBKY M BBINOJIHSITH
U3MEpEHHs, CIeAys MPEANOKEHHOW WHCTPYKIIMH, BBIYHCIATH 3HAYCHHUE
BEJIMUMHBI 1 AaHAJTU3UPOBATh MOJIYUYCHHBIE PE3YIbTAThI C YUYETOM 3a/1aHHOM
NOTPELIHOCTH U3MEPEHMUI;

cOOJII01aTh MPAaBUJIATEXHUKUOE30MaCHOCTH NPHU paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIC MPHU3HAKKM M3YyUYEHHBIX (UINYECKUX MOJETEH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPJOE TENO, TOYEYHBIH HCTOUYHUK
CBETa, Jyd4, TOHKas JIMH3a, IUTAHETApHAas MOJENb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUINBl JACUCTBUS HW3YYEHHBIX MpPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHUCIHE:
CHHUJIOMETP, OATUYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, pakKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CTHEKTPOCKON, JO3MMETp, KaMmepa BuiabcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA W HeoOXxomumble (HUUIECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHMUECKHUX MPOLIECCOB
IpU PEIICHUH Yy4eOHO--TIPAKTUUECKUX 3a/]ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300paKEHUI B IJIOCKOM 3€pKajie U COOMparolleH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTHYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3IOPOBBS U COOTIOACHUSIHOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEH cpeie;



OCYIIECTBJIATh TMOUCK WHGOpManuu (U3UIECKOTO COACPNKAHUS B
HHuTepHeTe, caMOCTOATENbHO (HOPMYIHPYs IOMCKOBBINM 3apoC, HaXOAUTh
IYTU ONPEIENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMaui Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINIOJHEHUU YUYE€OHBIX 3a/laHUN HAYYHO--TIOMYJIIPHYIO
JAUTEpaTypy PU3NUYECKOTO COJEPKAHUS, CIIPABOUHbIE MaTEpUAIIbl,PECYPCHI
cetu HMuTepHer, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
UHPOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO IPEACTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEN0BATENbCKON
NESATENbHOCTH, TPH 3TOM TPAaMOTHO  HCHOJB30BaTh  M3YYCHHBIH
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanuel ¢ y4yéToM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOEIIJTAHUPOBAHMUE

7 KJIACC
KosunuecTBO yacoB DJIEKTPOHHBIE
Ne HanMeHoBaHMepa3aeJIOBUTEM NPOIrPaMMbI (uudposbie)
Kourpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypcbl
Pa3nenl.@u3nkaneépoibBNO3HAHUHOKPY:KAIOIIETOMUPA
bubnuortexal [OK
11 o - 2
HSHRaTHayRaOTIpHPOIE https://m.edsoo.ru/7f416194
bubnuorexal [OK
12 o 2 1
HSHHCCICHEBETITHTHR! https://m.edso0.ru/7f416194
. bubmmorexal [OK
1.3 EcTtecTBeHHOHAYYHBIIMETOATIO3HAHUS 2 1 httos://m.eds0o.ru/7f416194
Uroro nopazneny 6
Pa3nen2.llepBoHayajibHbIeCBeICHUSIOCTPOCHUH BellleCTBa
bubnunorexal [OK
2.1 1
CTpocHueBeLICCTBA https://m.edso0.ru/7f416194
29 JIBM>KEeHUEeUB3aUMO,IEH CTBUEYACTHI] 5 1 bubnmnorexal [OK
' BEILIECTBA https://m.edsoo.ru/7f416194
bubnmunorexal [OK
2.3 A 2
TPETATHRICCOUTORRIABEmECTRA https://m.edso0.ru/7f416194
Wroro nopazneny 5
Pa3nen3./IBu:keHnenB3auMoieiicTBHE TeJ
bu6nunorexal [OK
1 M
3 CXAMMHACCROCABIDICHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus,mMacca,I0THOCTD 4 1 bu6nunorexal [OK



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

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

bu6mnorexal [OK

33 Cuna. Breicun 14 2 https://m.edsoo.ru/7f416194
Uroro nopazneny 21
Pa3znend./laB/ieHneTBEPABIXTE,KUAKOCTEHNNTA30B
41 Hasnenue.llepenayanaBieHUATBEP IBIMU 3 bubnnorexal [OK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubnuorexal [OK
4.2 JlaBIICHHEKIIKOCTH > https://m.edsoo.ru/7f416194
bubnuorexal [OK
4.3 ATmocheproenaneHne 6 https://m.eds00.ru/7f416194
44 JIefCTBUEKNIKOCTUUTAa3aHAIOTPYKEHHOE B 7 3 bubmmorexal [OK
' HUX TEJI0 https://m.edsoo.ru/7f416194
Hroro nopazneny 21
Pa3nenS.PadboTanMoOIHOCTh. JHEPTUs
bu6mmorexal [OK
>1 Paboran momgoCT® 3 . https://m.edsoo.ru/7f416194
bu6mmorexal [OK
52 Hpocteremexanmsmer S 1 https://m.edso00.ru/7f416194
bu6mmorexal [OK
53 Mexanrieckasoneprus 4 1 https://m.eds00.ru/7f416194
Hroro nopasneny 12
PezepBHOEBpeMs 3
OBIIEEKOJIMYECTBOYACOBIIO ITPOIT'PAMME 68 12



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

8KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHepa31eI0BUTEM NMPOrPAMMBI (uudpoBbie)
Nen/n Konrpoabusie | IIpakruyeckue
Bcero oOpa3zoBarTe/ibHbIE
padoThI padoThI
pecypcbl
Paznenl.TenyioBbie ABJICHUSA
N bu6mmorexal [OK
1.1 CtpoeHuencBoicTBaBeIeCTBA 7 https://m.edsoo.ru/7f4181ce
bubnuortexal [OK
12 T 21 1
CTIIOBBICHIPOLIECCRt > https://m.edsoo.ru/7f4181ce
Hroro mopaznemy 28
Paznen2.DunekTpuiyecKueNMATHUTHbIESIBJIECHUS
21 DnekTpuyeckue3apsabl. 3apssKeHHbIETENa U 7 1 bubnnorexal [OK
' HUX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmorexal [OK
2.2 [TocTOSHHBIMAIEKTPUUECKUN TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmnorexal [OK
2. M 1 1.
3 ATHHTHBICABICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexal [OK
2.4 4
DCKTPOMArHHTHATHHAYKLIHS https://m.edsoo.ru/7f4181ce
Wroro mopaznery 37
PezepBHOEBpeMs 3
OBIIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 68 3 14.5



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

9KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHepa31eI0BUTEM NMPOrPAMMBI (uudpoBbie)
Nen/n Konrpoabusie | IIpakruyeckue
Bcero oOpa3zoBarTe/ibHbIE
padoThI padoThI
pecypcbl
Paznenl.MexannuecKkuessBJICHUS
11 MexaHn4eCKOSIBHKECHUEHCTIOCOOBIETO 10 1 bubmuorexal [OK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
bubnnorexal [OK
1.2 B i 20 1 3
SAMMOACHCTBIETCEN https://m.edsoo.ru/7f41a4a6
bubmuorexal [OK
13 10 3
3aKOHBICOX paHCHHS https://m.edsoo.ru/7f41a4a6
Uroro nopazneny 40
Paznen2. MexaHu4ecKkueKoJe0AHUSIU BOJTHbBI
bu6nmnorexal [OK
2.1 M 0 7 3
CXAHITIACCKHCKOICOATHA https://m.edsoo.ru/7f41a4a6
bu6mmorexal [OK
2.2 M 3 8 1 3
CRAHIICCKHCBOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Uroro mopazneny 15
Pa3nen3.2/1eKTPOMArHUTHOEN0J1€NIJIEKTPOMATHUTHBIEBOTHBI
31 ONEeKTPOMarHUTHOENOJIEH 5 9 bubnnorexal [OK
' 3JIEKTPOMATrHATHBIEBOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mopazneny 6
Paznend.CBeToBblesiBJIeHUS
41 3aKOHBIPACTIPOCTPAHEHUSICBETA 6 2 bubmmorexal [OK



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

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

bu6mnorexal [OK
4.2 JIMH3BIMONITHYECKUETIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnuorexal [OK
4.3 Pa3noxxeHnebenorocBeTaB CrekTp 3 2 htts://m.edsoo.ru/7f41a4a6
Uroro nopazueny 15
PaznenS.KBanrosbiesiBjieHUs
bubmuortexal [OK
51 HcnyckannennoriomeHnecBeTa aroMoM 4 1 httos://m.edsoo.ru/7fA1ada6
bubmuortexal [OK
52 CTpoenneaTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexal [OK
. A 7 1
5.3 JepHBIEPEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro nopaszaeny 17
Paspnen6.IloBTopuTe/ibHO-0000 A IIMAMOLYJIb
6.1 [ToBTOpeHMen0000IIeHNECOAEPKAHUS 9 9 bu6nmnorexal [OK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro nopasneny 9
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 27



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




IHOYPOYHOEIIJIAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara nu@pposbIe
Temaypoka Konrpoanusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThbI
pecypchbl
1 Ou3uKa—HayKaolnpupoe. 1
SBnenus npupobl
2 Du3nUeCcKUESBICHUS 1
3 OU3NYeCKUEBEITMUYUHBINUX 1
U3MepeHue
Ypok-uccnenosanue"M3mepenne
4 TEMIIEPATyPHI TIPU TTOMOIIIH 1 1
KHUJIKOCTHOTOTEpMOMETpaUAaTINKA
Temmeparypsl"
MeToapl HAYyYHOTO TTO3HAHMSL.
5 o b . 1 bubmuorexal [OK
MUCaHUEPUZNUECKUXSIBICHHIC
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
VYpok-nuccnenosanue "IIposepka
6 TUIOTE3bI: JaTbHOCTHIIONETAIIIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpI1e,9eMO0bIIeBBICOTAITYCKA "
CrpoenueseniectBa. OMbITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexal JOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHEBEIIECTBA
Bbu6nuorexal [OK
8 JIBrM>KeHHEeUaCTULIBEIISCTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue«OnbIThI IO

9 HaOJII0 ACHUIOTETIIOBOTOPACIIMPEHHS
ra3oB»
10 ATrperaTHbIECOCTOSIHUSIBEIIECTBA
OcoOeHHOCTHATPEraTHBIXCOCTOSTHUN
1 Bozbl. O000IIEHNE 110 pa3ieny bubnmnorexal [OK
«ITepBoHauaIbHBIECBEACHUSIO https://m.edsoo.ru/ff0a0378
CTPOCHHUMBEIIIECTBAY
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMepHOEHHEPaBHOMEPHOE bubmorexal [OK
BUDKEHIE https://m.edsoo.ru/ff0a05c6
bubmuorexal [OK
13 Cropocte. EAnHHUBICKOpOCTH https://m.edsoo.ru/ff0a079c
14 PacuernnyTunBpemMenn qBUKECHUS bubmmorexal]OK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa.Macca—wmepa bubnuortexal [OK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInorHoCTHBemIECTBa. PacueTMacchl u bu6mmorexal [OK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHaspabota«OnpeneneHne
MJIOTHOCTU TBEPAOTO TENa»
18 Pemenuezagaunoreme"[1moTHOCTD bu6mmorexal [OK
BerecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicTBusaTen.Cruia
ynpyroctu.3akoHI yka
20 JlabopaTtopHaspabota«3yuenue

3aBUCUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanuu ) npy>KUHBIOT
HPUIOKEHHOM CHIIBI»

21 SBnenuersarorenns.Cuna TSKECTH
CBsi3b MEX]1y CHIION TSKECTH U
. bu6mmorexal [lOK
22 Maccontena.Becrema.Pemenne
" " https://m.edsoo.ru/ff0al778
3amay o teme "Cuna TSKeCTH

23 Cuia TsSKeCTH Ha APYTHUX IJIaHeTax. bubnnorexal [OK
du3nyecKuexapakTepUCTUKUILIAHET https://m.edsoo.ru/ff0a1502

bubmuorexal [OK

24 Usmepennecun. Jlunamome

p A P https://m.edsoo.ru/ff0al8cc
bubmnorexal [OK

25 Becrena.HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHueABYyXCHII,HalIPaBJIEHHBIX
26 10 OJHOM IPSIMOK bubmorexal [OK
1 1P ' https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIAsICHIT

7 Pemenue 3amau mo teme
"PaBHonelicTByrOMmascun"

28 Cunarpenusineésuibl. TpeHnen bubnunotexal [OK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnaspabora«l3yyenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIbKEHHUS OT CHIIBI JABJIEHUS U bubmmorexal[OK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
ITOBEPXHOCTEN»

30 PemennesagaunaonpeaenenHue
PaBHOJECUCTBYIOLIEN CUJIIBI

31 Pemenunesanaunoremam: «Bec bu6mmorexal [OK

tenay,«l padpuueckoenzoOpaxenue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cun, «Cunbly, «PaBHOACHCTBYIOIIAS
CHID»

KontponbHaspaboTanoremam:
«MexaHnndeckoeABMKEeHHE Y, «Macca,

32 IUIOTHOCTBY, «Bec Teay,
«['paduueckoen3zodpakeHUECHID»,
«Cubh»

33 JHanenue.CriocoObyMEHbIIIEHUSH bubmnorexal [OK
YBEIIMYECHUS JABICHUA https://m.edsoo.ru/ff0a20a6
JlaBrennera3a.3aBUCUMOCTD

34 JIaBJICHUS Ta3a OT 00bEMa bubmorexallOK

’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua gaBiaeHUsS TBEPABIMU

35 el A P bubmuorexal [OK
TEAAMH I AKOCTAMUHT A3aMH. https://m.edsoo.ru/ff0a25b0
3axoH [lackans

36 JlaBII€HUEBXUIKOCTUHTA3E, bubmuorexal [OK
BBI3BAHHOEICHCTBUEMCHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenunesanaunoreme«/lapnennen bu6mmorexal [OK

37
KUJKOCTH U Taze. 3akoH [Tackamsi» https://m.edsoo.ru/ff0a2826

bu6mmorexal [OK

38 Coo06

OODIIAIOMHECACOCYAB! https://m.edsoo.ru/ff0a2970

39 IM'mapaBauueckuiinpecc bubmmorexallOK

P P https://m.edsoo.ru/ff0a3136

40 Manomerpsl.IlopuiaeBoi
JKUJIKOCTHBIA HACOC

41 ATmochepa3eMITuUnpuIrHbIeé bubanorexal [OK
CYILLIECTBOBaHMS https://m.edsoo.ru/ff0a2b5a

42 BecBoznyxa. AtmocdepHoe bubanorexal [OK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JIaBJIECHHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenunearmochepHOrojaBiIeHHUS.

Bu6nuorexal [OK

3 OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTHATMOC(EPHOTO

44 ;[aBﬂeHI/I;IOTBHcOTHq:IaFI)[ypOBHeM bubmorexal [OK
MopA https://m.edsoo.ru/ff0a2fc4

45 bapometp-anepoua. AtmocdepHoe bubnmnorexal [OK
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenuesanaunoreme"
AtMochepHoenaBieHue"
JleficTBUEKUIKOCTUUTa3aHa

47 MOTPYKEHHOE B HUX TEJIO. bubmmorexalJOK
ApXHMEOBaCHI https://m.edsoo.ru/ff0a3276
Jlaboparopraspabora«OmnpeneneHue

48 BBITAJIKUBAIOIICH CUIIBL, bubmnorexal [OK
JEHCTBYIOLEHHATENIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
BXKUJIKOCTHY
JlabopaTopHaspaboTamnoreme

49 «MccnenqoBaHne3aBUCUMOCTHBECA bubnunotexal [OK
TEJIaBBOJIEOTOOBEMAIIOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YacCTH TeJla»

bu6mmorexal [OK

>0 llnapattne Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHasipaboTa

51 "KoHcTpynpoBaHueapeoMeTpanan
KOHCTPYHPOBAHUE JIOAKH H
onpeeIeHueeErpy30moabEMHOCTH "

52 Pemenunesanaunoremam: «IlimaBanue Bbu6nuorexal [OK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB.Bo3nyxoriaBanuey,
«/laBIEHUETBEPABIXTEI, KUIKOCTEN U
ra3oBy

https://m.edsoo.ru/ff0a3654

KonTponbHaspaboraro teme

53 «/laBIeHHETBEPIBIXTEI, KUIKOCTEH U
ra3oB»

Bu6nuorexal [OK

>4 Mexainirieckaspabora htps://m.edsoo.ru/ff0a3fs2

bubmuorexal [OK

55 MormHoCTs. EAMHHAIEMONIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIITHOCTH,Pa3BUBAEMOUTIPH 1
noabEMeno Jjectauie"”

57 IIpocThieMexaHnu3Mbl. Peryar.

PaBHOBecHE cun Ha ppiuare
Prr4aruBTeXHUKE,OBITYHTIPUPO/IE.

58 JlaboparopHnast pabota 05 bubnuotexal [OK
«HMccnenoBaHneyCI10BUIPABHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara

59 Pemennesamaunoreme«y ciioBus bu6nuorexal [OK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunmentnonesnoroaeiicTeus

60 MexaHusMa. JlabopatopHas pabota 05
«M3mepenneKII/InaknonHon
TIJIOCKOCTH

61 Pemennesanaunoreme"Padora, bu6mmorexal [OK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnuecKasIHEPIUsl. bubnuorexkal [OK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

KunernueckasunoreHuanbHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOHCOXPaHEHUSIMEXAHUYECKOU
SHEPruu

Bu6nuorexal IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHTIIOTEME
"DKcnepruMEeHTaIbHOEONPEACICHIE
U3MEHEHHS KMHETUYECKOM U
MOTEHIMATBHON YHEPTUH TIPU
CKaThIBaHUMUTEJIAIIOHAKIIOHHOM
IIOCKOCTH"

65

KontponpsHaspaboTarno teme
«PaboTauMONIHOCTh. DHEPTHsI»

66

PesepBubiitypok.Paboractexctamu
noteme"MexaHndeckoeABIKeHue"

bubmuorexal [OK
https://m.edsoo.ru/ff0a4eeb

67

PesepBHrlitypok.PaboTtactekcramu
o Teme "JlaBnenue TBEPABIX TE,
JKUJIKOCTEH U ra3oB"

bubmnorexal [OK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubiitypok.Paboractexctamu
o Teme "Pabota. MomHoOCTb.
Oneprus"

OBLIEEKOJIMYECTBOYACOBIIO
[TPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne [ara undposBbie
Temaypoka Konrpoanusie | Ilpakruyeckue
n/n Bcero H3y4YeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIETIOJIOKEHUSMOJIEKYIISIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1 bubmorexal [OK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 MaccaupazmMepaToMOBUMOJIEKYIT 1
3 MonaenuTBEpAOTO, KUAKOTON 1 bubmnorexal [OK
ra3000pa3HOroCOCTOSHUHBEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHNECBOWCTBTBEPIOTO,
4 KHUJIKOTOUTa3000pa3HOTOCOCTOSTHHIMA 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJISIPHO-KUHETHUECKONTeOpUn
bu6mmorexal [OK
5 Kpucramnmmuecknenamopusierena 1
P PP https://m.edsoo.ru/ff0a5800
6 CMaurBaHUEUKAMMIIISIPHOCTD. 1 bubnuotexal [OK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoepacIMpeHnen CKaTHE 1 bubmmorexallOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa.CBsi3bTeMIEpaTypHICO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubanorexal [OK
M3MEHEHUSBHYTPEHHENIHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buns Teronepenaun 1 bubmnoTtexal [OK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus'"IIpakruueckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6mmorexal [OK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuecrBoTenmnorsl. Y AeiapHas bubmnoTtexal [OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHETEIIOBOro0ananca. bubmmorexal [OK
TennooOMEeHUTEIIIOBOCPAaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

1 "HcclienoBaHUESIBICHUS bubmnorexal [OK
TEII000MEHANPHU CMEITHBAaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOMUTOPSTYEHBOIBI"
PacueTkonndecTBaTEIIOTHI,

15 HE00X0TMMOT O IITHAT PEBAHUSTEIIA
UBBIIETISIEMOTOUMITPU OXJTAXKICHUU

16 JlaGopatopnasipabora"Onpenenenue bubnuorexkal [OK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHEprusiTOIUINBA. Y IeJIbHAITETIOTa bu6mmorexal [OK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[InaBnenuen orBepaeBaHue

18 KPUCTAJUIMYECKUXTEIL. Y IETbHAS bubmmorexal [OK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TJIABJICHUS

19 JlabopaTtopHaspaboTta"OnpeneneHue bubnmnorexal [OK
y€IbHOM TEIUIOTHI TUIaBJIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHMENKOHIEHCAIIHS. bubanorexal [OK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue.Y genpHasTennora Bbu6nuorexal [OK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa30BaHUSMKOHICHCALMH.
3aBUCUMOCTBTEMIIEPATYPHIKUIICHUS
OT aTMOC(EPHOI0 AaBICHUS

https://m.edsoo.ru/ff0a786¢c

22

BnaxxnocteBo3myxa.Jlaboparopras
pabora "OnpeneneHue
OTHOCUTEIbHONBIAKHOCTUBO31yXa"

bu6mmorexal [lOK
https://m.edsoo.ru/ff0a7628

23

Pemenuesanaunaonpenenenme
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBUTaTENBBHYTPEHHETOCTOPaHUS

25

KII/ITenmoBoroaBurares.
TemnoBpleABUTaTEINN3AIINTA
OKpY’Karollel cpebl

bubmuorexal [OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOHCOXpaHCHI/ISII/IHpeBpaH_[eHI/IH
OHCPI'vH B TCIIOBBIX ITPOLIECCaxX

27

[ToAroTOBKaKKOHTPOIBbHOMpaboTe
1o TeMme "TennoBnie ABICHUS.
N3menennearperaTHbIX COCTOSTHHIMA
BerecTna”

bu6nuorexal [OK
https://m.edsoo.ru/ff0a83f2

28

KonTponpHaspaboramno teme
"TerioBble aBiIeHUA. I3MeHEeHNE
arperaTHBIXCOCTOsTHUMBeIecTBa"

bu6nuorexal [OK
https://m.edsoo.ru/ff0a86ae

29

QHGKTpI/ISaHI/IHTCH.HBapOI[a
QJICKTPHUYCCKUX 3apsa10B

30

VYpok-uccnenoBanue" dneKkTpu3anus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anMozeincTBue3apssKeHHBIXTEIL.

bu6mmorexal lOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOECTIOJNE.
32 Hanpsi>keHHOCTBAIEKTPUUECKOr0o bubnmnorexal [OK
nosst. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJIeH
Hocurennanekrpuueckux3apsios.
33 DnemMenTapHbIi3apsaa. CTpoeHne
aToma
34 [IpoBOAHUKUUANDIEKTPUKHU. 3aKOH bub6nuorexkal [OK
COXPAaHEHUARIIEKTPUYECKOro3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3amau Ha npuMeHeHne bub6nuorexkal [OK
CBOMCTBAJIEKTPUUYECKUX3APSAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUMTOK,yCIOBUSIETO
36 c ecIT)BOBaHI/I;I I/IC"ZO‘{HI/IKI/I bubmmorexallOK
ym i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIeCTBUADIEKTPUYECKOTO TOKA bubmmorexallOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue" Jlelicreue
38 AJIEKTPUYECKOTOIIOJISTHATIPOBOTHUKH U 1
IUDJIEKTpUKA"
ONEeKTpUYECKUHTOKBMETAIIIAX, bubnuorexkal [OK
39
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKasenbueécocTaBHbIe
JacTH
Cuna toka. JlabopaTopHas padora
" PATOPTEA P bubmuorexal [OK
41 N3mepennenperyampoBaHueCHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJIeKTPUYECKOE HAMPSDKEHHUE.
Bonbsr™merp.JlabopaTopHaspabora

bu6mmorexal [lOK

42 "U3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpsHKkeHus"

43 ConpoTUBIECHUETTPOBOIHHKA. bubnnorexal [OK
VY 1enbHOECONpPOTHBICHUEBEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopuasipabora"3aBUCUMOCTb

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubnmnorexal [OK
MIPOBOJHUKAOTETOIJTMHBL IIJIOIIAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOrOCEUCHUSIM MaTepuana'
3aBUCHUMOCTBCUIIBITOKAOT

45 HanpsbkeHus.3akoHOMaisiydacTka bubmorexal [OK

https://m.edsoo.ru/ff0aa44a

Lenu
Jlaboparoprasipabota
"UccnenoBanne3aBUCUMOCTHCHITBI

46 TOKa, UYILETO Yepe3 PE3UCTop, OT 1 bubmorexallOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HalpshKEeHUsHa pe3uctope”

47 [TocnenoBarenbHOEUIapATIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHaspabota'"lIpoBepka

48 MIPaBUJIACIIOKEHUSHANPSKCHUUIIPU 1 bubnnorexal [OK
IIOCJIEI0BATEIbHOMCOEC IMHEHUUABYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlabopaTtopHaspabora"llpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU 1 bubanorexal [OK

napaieIbHOMCOETUHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

PGH_IGHI/IGBaZ[a‘IHaHpI/IMeHCHI/IC

bu6mmorexal [lOK

50 3akoHa Oma I pa3InyHoOro
U P https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUSTIPOBOTHIKOB
51 PaboTanMOIIHOCTBIIEKTPUIECKOTO Bu6nuorexal [OK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopuaspadora"Onpeneneuue
52 aGOSLIHMIz)mHI;CTmJIeK pI/I‘-IGCKOFO bubnnorexal[OK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUUSCKUCIICTTUUTIOTPEOUTETN
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexal[OK
p P Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBKaKKOHTPOJILHOMpabOTE
0 TeMe "DIEeKTPUIECKUE 3aPSAIbL.
54 3a ﬂ)KeHHBIeTeJ‘IIZII/II/IX P bubmmoreral [OK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoaencteud. I1ocTosTHHBII
AIEKTPUUYECKUN TOK"
KonTponbHasipaboranoreme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a H)KTCI;)-IHBIGTCJI&I/II/II))( bubmoreral OK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. I1ocTOSIHHBIH
AIEKTPUIECKUN TOK"
56 ITocTosTHHBEIEMAarHUTHI, UX
B3aHMOJIEIICTBIE
57 Ypok-uccnenosanue"N3yuenue bubnmnorexal [OK
HOJIEW TTOCTOSHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
Bbu6nuorexal [OK
58 3eMInHero3HaYeHNeISHDKU3HIHA

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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59

OnbiTOpcTena.MarautHoemnosne
3IEKTPUUECKOTOTOKaMarHuTHoe
T0JI€ KaTYIIKH C TOKOM

bu6mmorexal [lOK
https://m.edsoo.ru/ff0acld?

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yeHune1eiCTBUIMAarHUTHOTO
MOJISTHAITPOBOJHUKCTOKOM "

0.5

bu6mmorexal [lOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIBIIOCTOSIHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUTaTEIEHBTEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpyupoBaHuenusydueHue
paboTHIAIEKTpOABHTaATENS "

bubmuorexal [OK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOMMHTYKITUH.
[IpaBunoJlenna

63

Onekrporeneparop. CriocoOb!

HOJ'Iy‘leHI/ISIBJ'IeKTpI/I‘IeCKOI/IWBHepF nun.

DNeKTpOoCTaHIIUUHA
BO300HOBIIIEMBIXUCTOYHUKAX
SHEepPruu

64

[ToAroTOBKaKKOHTPOIbHOMpaboTe
1o TeMe "DIIeKTPUUECKHE U
MarHuTHbBIE IBIECHUS"

65

KonTponbHaspaboraro teme
"JNeKTpUUeCKUEUMarHUTHbIE
sIBIICHUS"

bu6mmorexal [OK
https://m.edsoo.ru/ff0acb14

66

PesepBubiitypok.PaboTactexctamu

bu6mmorexal [OK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

noreme'" TeruioBrle ABiIeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHrritypok.PaboTactekcramu

" . bubnmnorexal [OK
o7 HOTEME HOCTOUH HHI’{,H 1 https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PezepBHblitypok.PaboTacTekctamu 1o 1
Teme "MaruuTHele sBIeHUS"
OBILIEEKOJIMYECTBOYACOBIIO 68 145

[TPOI'PAMME



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

9 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
Ne Hara undposbie
Temaypoka Konrpoabusie | Ilpakruyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl

1 MexaHnuecKoeIBIKEHHUE. 1
MartepuanbHas TOUYKa

5 Cucremaorcuera. OTHOCUTEILHOCTD 1 bubmuorexal [OK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOENpsAMOIIMHEHOE bubnuortexal [OK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nBkeHue. CpeTHAsIMMTHOBEHHAS 1
CKOpOCTh
[IpsamosinHEHOEPaBHOYCKOPEHHOE bubnunorexal [OK

5) 1
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTBITPSIMOIUHEITHOTO

6 PaBHOYCKOPEHHOTO/IBMKEHHSI. 1
I'paduk ckopoctu
JlaGopatopnasipabora"Onpenenenue

; YCKOpEHHS Tena Ipu 1 1 bubnuotexal [OK
PaBHOYCKOPEHHOM/IBHKEHUHUTIO https://m.edsoo.ru/ff0adb18
HaKJIOHHOMTIIIOCKOCTH"

8 CoOomuoemnanesreren. OnbITh 1
lanunes

9 PaBHOMEpHOEABUXKEHUE 110 1 bubanorexal [OK

OKPYKHOCTH. HepI/IOI[I/I‘{aCTOTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus.JInneitHasnyrioBas

CKOpPOCTH
10 LleHTpoCTpEeMUTETLHOCYCKOPEHUE
1 IIepBrriizakonHeroToHa. BexTop cuibl bubnumorexal [OK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnorexal [OK
PaBHOelicTBYIOIIAsICHIIA https://m.edsoo.ru/ff0ae72a
13 TpernitzakonHproTOHA. bubnmnorexal [OK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
1 PemenuneszanaunanpumMeHeHne bubnnorexal [OK
3aK0HOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
bubanorexal [OK
15 Cunaynpyrocti. 3akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemennesagaunoreme«Cumna
YIIPYTrOCTU»
17 Jlaboparopraspabora«OnpeneneHue bubnunorexal [OK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6nuorexal [OK
18 Cunatperis https://m.edsoo.ru/ff0af738
19 Pemennesagaunoreme«Cumna TpeHUsD» bu6mmorexal [OK
https://m.edsoo.ru/ff0afa26
JlaGopatopnasipabora"Onpenenenue bubnnorexal [OK
20
K03 ULIEeHTa TPEHUS CKOJIBXKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau mo treme "3aKkoHbI
21 HrroTona lena octu.Cuia bromorexal [OK
v RN ' https://m.edsoo.ru/ff0afb8e
TpeHus
29 CunatskecTUN3aKOHBCEMUPHOTO bubanorexal [OK

TATOTEHUS. Y CKOPEHHECBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

MMaJCHUS

VYpox-konpepenuus'" /[Bmxenueren

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunasicucrema).l anaktuxu"
Pemenuesanaunoreme"Cuna
24 TSIKECTHU Y 3aKOH BCEMHUPHOTO bubmorexal [OK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHSI
IIepBasgkOCMUYECKAICKOPOCTD. bubnuorexal [OK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecuemaTepuanbHOWTOUKH.

26 AOGCOIIIOTHO TBEPIOE TEIIO. bubnunorexal [OK
PaBHOBecueTBEpIOTOTEIAC https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOWOCHIO BPALICHUS

27 MowmenTcumsl. LleHTpTshKecTH

08 Pemenunesamaunoreme"MoMeHT bubanorexal [OK
cuibl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
[ToaroToBKaKKOHTPOJIBHOKWPAOOTEIIO

29 TeMe "MexaHqugoe BI/I)IfeHI/IC brbmorexal [OK

N . A ’ https://m.edsoo.ru/ff0b0408
BiaumoneiictBueren
KontponbHaspadboranoreme
30 "Me;r(zHHIICCKI(;e BIDKEHUE bubmmorexalJOK
N 8 | ' https://m.edsoo.ru/ffOb06ec
BiaumoneiictBueren
Nmnynscrena. IMnynbccuiibl. 3aKoH
31 COX ZHGHI/ISI UMII Jlica Yupyroe un bubmmorexalJOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIPYroeB3auMO/ICHCTBHE
Pemenueszanaunoreme" 3aKoH bu6mmorexal [OK

32 "

COXpaHEHNUs NMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koupepennus " PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIBU>KEHUEBIIPUPOICUTEXHUKE"

34 MexannueckasspaboTauMOIIHOCTb buommoreral [OK
P B https://m.edsoo.ru/ff0b0a84
PaboTacunbITsoKeCTH, CHITBI bubmnorexal [OK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopaTopHaspabota«OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOMIBUKECHUUTEIATIO
TOPU30HTAIILHONTIOBEPXHOCTH
37 CBs13b3HEPTrUUNPAOOTHI.
[ToTrenumanpHas sHEpPIrust
Kunernueckassneprus.Teopemao bubnuortexal [OK
38 .
KUHETUYECKOHN DHEPIUuun https://m.edsoo.ru/ff0b0c32
39 3aKOHCOXpaHEHUSIHEPIUUB
MeXaHUKe
40 Jlaboparopuaspabora«3yueHue bubnuotexal [OK
3aKOHA COXPAHEHHUS YSHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHHEHETO bu6nuorexal [OK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxaromueKoaeoanus. bubnuotexal [OK
Brinyxaennsiexonebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeCKMIMUIPYKUHHBII
MasiTHUKH
VYpok-uccnenoBanue«3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH BubmuorexallOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamiennesHeprunnpu

MeXaHNYECKHUXKOJICOaHMIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlabGopaTopHaspaboTta «OrmnpenencHue
4aCTOTHIUIIEPHOAKOJICOAHHIH
MPY>KUHHOTO MasiTHUKA)

bu6mmorexal [lOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTHIICPHOIAKOICOaHH
rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmorexal [OK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoaHEL. CBONMCTBA
MexaHn4yeckuxBoJH. I IpogonbHbIen
MTOTNIEPEYHBIE BOJIHBI

Bu6nuorexal IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-konpepenuus"Mexanndeckne
BOJIHBI B TBEPIAOM TEJIE.
CeiicMr4eCcKuEBOIHbI"

50

3Byk.Pacnpoctpanenuenorpaxxenue
3ByKa

o1

Ypok-uccnenosanue'"Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'pOMKOCTB3BYKaUBBICOTATOHA.
AKyCTHUYECKHUI PE30HAHC

53

Ypok-koupepeniusa' Y nbTpa3ByKu
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

bu6mmorexal [OK
https://m.edsoo.ru/ff0b23ca

54

[ToAroToBKaKKOHTPOJIbHOMpaObOoTENO
TeMe "3aKOHBI COXPAHECHHS.
MexaHnuecKueKoneO6anusu BOJIHbI"

bu6mmorexal [OK
https://m.edsoo.ru/ff0b25f0

55

Kontponbraspaboramno teme
"3akoHbICOXpaHeHUsI. MexaHnIeCcKre
Kose0aHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bu6mmorexal |lOK

56
DJIEKTPOMArHUTHHICBOJIHBI https://m.edsoo.ru/ffOb2abe
S57 CBoICTBaRIEKTPOMATrHUTHBIX BOJIH
VYpoxk-konpepenuus"xana
3JIEKTPOMATHUTHBIX BOJIH. bubnnorexal [OK
58
Hcnosib30BaHMEIIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIHJISICOTOBOMCBS3H"
VYpok-uccnenosanue "M3yuenue
P . i bubmuorexal [OK
59 CBOMCTBAJIEKTPOMArHUTHBIXBOJIHC
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YaCTOTBIUIMHBIAIIEKTPOMAarHUTHON
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJia CBETA.
61 Cko OI():TBCBeTa BOJIH(I))BIieCBOﬁCTBa bubmmorexal]OK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounukncsera.lIpsamonuneiinoe
62 acTpOCTpaHEHUE CBETa. 3aTMCHUS brbmorexal[OK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
ConnuanJlynst
3aKOHOTpaKEHUsICBETA. 3epKaJia.
63 Pemem:: 3a/1a4 Ha 11 HMGfIGHI/IC bubnmorexallOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA0TPaKEHUSICBETA
64 [IpenomiiennecBera.3akoH bubnuorexkal [OK
MIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[ToTHOEBHYTPEHHECOTPAKEHUECBETA.
65 M crnorb30BaHUEIIONTHOTOBHYTPEHHETO bubmoreral [OK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpaXKCHUS B ONTHYECKUX CBETOBOAAX
66 JlaGopatopnasipabota"ccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTHYTJIANPETOMICHUS
CBETOBOTOJIy4aoTyrianajicHus I Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koupepenius'"Vcronp3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IBL, ONITUKOBOJIOKOHHASACBS3h"
Bu6nuorexal IOK
68 JInna3el.OnTudecKasCHIIaInH3bI
https://m.edsoo.ru/ff0b3f2c
bubmuorexal [OK

69 [TocTpoennen3o0pa>keHUINBIMH3AX

P P https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "Onpenenenue
N bu6 K

70 (hOKYCHOrOpacCTOSTHUSIU ONITHYECKOM 1 JIIHOTeKaHO
O R " https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepenusa" Ontuyeckue bubnuortexal [OK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e

bu6 OK

72 I'maszkakonTuueckascucremMa.3peHue nomorekall

https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenus "JlepexTs
3penus.Kakcoxpanuts3penue"”

PaznoxennebenorocBeTaBCexTp.

74 OmneiTel HetoToHa. Croxenue bubnnorexal [OK
CIEKTpaIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTopnaspaboTta" OnbITHIIO
Pa3IoKEHUI00EIOTOCBETaBCIIEKTPH Bt OK

75 BOCHIPUATHIOIBETANPEAMETOBIPHIX nosmorekall

Ha0JII0/IEHUH Yepe3 [[BETOBbIE
¢bunbTpsl"

https://m.edsoo.ru/ff0cOe2a



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

Ypoxk-nnpaktukym"BosiHOBbBIE

76 CBOWCTBA CBETA: TUCIIEPCHS,
uHtephepennusauaudpaxus’
77 OmnsiTeIPe3epdopaanmnianerapHas bubnmnorexal [OK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynateibopa.Mogaenparomabopa
HcnyckanuennornoneHuecBera
79 aromoM.KBaHTbI.JInHETUaTHIE bubmorexal [OK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym'"Habmnonenue bubnuortexal [OK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTEHEEBUIBI bubmmorexalJOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenuearomaorosapa. Hyknonnas bubnunorexal [OK
MOJIETIb https://m.edsoo.ru/ff0c18ac
83 PannoaktusHbIEIpEBpALLICHHUS. bubnuotexal [OK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenunesagaunoreme: bu6mmorexal [OK
"PanuoakTuBHBICTIpEBpaIIeHNS" https://m.edsoo.ru/ff0clb4a
85 [Tepuoanomnypacnana
VYpoxk-koH(pepeHus'"PagnoakTHBHbIE
86 1/13131 eHI/I:II])anp I/IHO eMeHI/I VHE brommoreral [OK
i " PHPOAC MEAMIIHE, https://m.edso0.ru/ff0c2126
TEXHUKE
SAnepubiepeakiinu. 3aKOHbBI
87 ccjlx paHeHiﬂga SITIOBOTOMMACCOBOTO bromorexal [OK
P Pl https://m.edsoo.ru/ff0c1c58
qrcen
88 DHeprusicBsi3naTroMubIxsep. CBs3b bubmnortexal [OK

MAacCCBI 1 DHEPIrun

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenuezanaunoreme" A iepunie
peakiun"

90

PeaknuucunTesanaeneHussaep.
UctounnkusneprunCoHIan3BE3 N

Bu6nuorexal lOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus" A nepHas
sHepreTuka. JlencTus
PaMOaKTUBHBIXU3JIYyY€HUHA )KUBbIE
OpraHu3mbl"

92

[ToaroToBKaKKOHTPOJIBHONHPAOOTEIO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIEBOJIHBI.
KBanToBwicsBeHus"

bubmuorexal [OK
https://m.edsoo.ru/ff0c223e

93

KonrponsHaspaboramnoreme
"DJIeKTPOMarHuTHOE TOJIE.
DEeKTPOMAarHUTHBICBOJIHBI.
KBanToBwicsBeHus"

94

IToBTOpenue,00001eHKE.
JlabopaTopHBIEPAOOTHIMIOKYPCY
"B3zanmonenicTBue Tema"

bu6nuorexal [OK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0mmenue. Pemenune
pacyeTHBIXMKAa4eCTBEHHBIX3a,1auTIO
teme" TernnoBsienpoiecch”

bu6nuorexal [OK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHnue,06001meHne. Pemenue
pacUeTHBIXMKAYECTBEHHBIX3a1auII0
teme "KIIJ] TerioBsix qeurarenein”

bu6mmorexal [OK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIXMKAYECTBEHHBIX3aAUIIO0
teme "KIIJ anexTpoycTaHoBOK"

Bbu6nuorexal [OK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHME,00001TICHHE.

bu6mmorexal [lOK
98 ;]‘_[aGOpaTOpHBIepaGO’iBIHOKpr}’ 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue,06000menue.Padborac
99 TEKCTaMU I10 TeMe "3aKOHBI 1 Bubmorexal[OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUSBMEXAHUKE
[ToBTOpenue,o0600menne.Padorac
100 Tekctamurioreme" Konedanusau 1 bubnnorexal[OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue,0606menne.Paborac
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubmorexallOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue,0606menne.Paborac
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHasdu3uka”
OBHIEEKOJIMYECTBOYACOBIIO 102 97

[TPOIT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJNUYECKOEOBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7kiacc/ [lepoimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aaTenscTtBo «IIpocBemienne»
®dusuka,Skinacc/Ieppimkuall.M., IBanoBA . M., AKIIMOHEPHOEOOIIIECTBO
«3narensctBO«l IpOocBenieHrne»
®usuka,Ixnacc/IeppimkuaI. M., I'yTHukE.M. ,IBanoBA.W.,ITetpoBa M. A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOAUYECKHUEMATEPUAJBIIVIAYYUTEJIA

MynbTumenuiinblienpe3entaunu. Buneoypoku. CripaBouHbIE TAOIUIIBL.

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETHU
HUHTEPHET

bu6morexal [OK
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