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IHHOACHUTEJIbBHAA 3AIIMCKA

Pabouas nmporpamma yuebHoro npenmera «®u3nka» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs coCTaBjlIeHa Ha OCHOBE TpeOoBaHUH K pe3ysibTaTaM OCBOCHHS IMPOTPAMMBI
OCHOBHOT0 00111er0 00pa3zoBanus denepaibHOro rocy1apcCTBEHHOI0 00pa30BaTEIHLHOTO
CTaHJIapTa OCHOBHOTO 0011ero oopaszosanus (nanee — @I'OC O00), enepanbHOi
o0pa3oBaresbHOI TPorpaMMbl OCHOBHOTO 00111ero oopazoBanus (nanee — @OIT O00),
denepanpHOl paboyeit mporpaMmbl 1o yueoHoMy nipeamety «Dusukay (nanee — OPII
«Du3nKay), a Tak’ke OpUESHTHUPOBAHA HA LIEeJIeBbIe TPUOPHUTETHI, C(HOPMUPOBAHHBIE B
benepanbHON paboueil mporpaMmme BOCIIUTAHUS.

Copepxanue  mporpaMmbl 1o  (u3uke  HampaBlieHO  Ha  (opMHpOBaHHE
€CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYAIONIMXCS W OPraHW3alUI0 W3ydeHHUs (U3WKHA Ha
JeSTeIbHOCTHOM OcHOBE. B mporpamme mno (u3MKe YYHUTBHIBAIOTCS BO3MOXHOCTU Y4eOHOTO
npenMera B peanuzauuud Tpeboanuii DPI'OC OOO k mnIaHUPyeMbIM JHUYHOCTHBIM H
METanmpeaMETHBIM  pe3yiabTaTaM  OOy4YeHHs, a  TaKkkKe  MEXIPEIAMETHbIE  CBS3U
€CTeCTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHusI.

[TporpamMa 1o ¢u3MKe YCTaHABIMBAET pacHperesieHre yd4eOHOro MaTepualia 1o rojaam
oOyueHusi (o Kijaccam), MpeajaraeT MPUMEPHYIO TIOCIEI0BaTeIbHOCTh W3YYCHHS] TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEp)KaHus U yué€Te BO3PACTHBIX
0co0eHHOCTeH 00yJaroIIHUXCsl.

[Tporpamma 1o ¢usuke papaboTaHa ¢ IO OKa3aHUs METOIUYECKON MOMOIIN YUUTEITIO
B CO3/IaHUU pabouell mporpamMmbl 0 y4eOHOMY MPEAMETY.

®dusnka SABIAETCS CHUCTEMOOOPA3yIOIIMM  JJII  €CTECTBEHHO-HAY4YHBIX  y4eOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUN, NU3y4aeMbIX
XUMUeH, Ouonorueil, actpoHoMued U  (QHU3UYECKOM reorpaduei, BHOCHUT BKJIal B
€CTECTBEHHO-HAYYHYIO KapTUHY MHUpA, MPEAOCTaBIsAeT Haubosee sicHble 00pa3libl MPUMEHEHUS
Hay4YHOT'O0 METO/a [M03HAHUs, TO €CTh CII0CO0a MOITY4YEHUsI TOCTOBEPHBIX 3HAHUM O MUpE.

Opna u3 rNaBHBIX 3a7a4 (U3UYECKOT0 00pa3oBaHUs B CTPYKTYype oOuiero oOpa3oBaHMs
COCTOUT B (OPMHUPOBAHMM ECTECTBEHHO-HAy4yHOW TPaMOTHOCTM M MHTEpeca K Hayke Yy
00yUaroIuXxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MPEAINOJaraeT OBJaJeHHE CIEIYIOUIMMU
KOMIIETEHTHOCTSMH, XapaKT€PU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SBIICHUS;

e OLEHUBATh U TOHUMATh OCOOCHHOCTH HAY4YHOTO MCCIIEI0BAHNUS;

e UHTEPHPETUPOBATH JaHHBIE U HCIOIb30BAaTh HAyYHbIE JOKA3aTENbCTBA IS
MOJIYYEHUS BHIBOJIOB.

[lenn wm3ydeHus (UMK Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs ONpeAeTeHbl B
Konnenmun npenogaBanusi yueOHoro npeamera «DPu3nka» B 00pa30oBaTeNbHBIX OpraHU3AIUAX
Poccuiickoit ®@enepanuu, peaau3yoOUMX OCHOBHbIE 00Ie00pa3oBaTelbHbIE MPOrPaMMBI,
YTBEPKAEHHON pelIeHueEM

Komrernn MunncrepctBa npocsenieHust Poccuiickoir @eneparuu (mpotokoit ot 3 mexadpst 2019
r. Ne [TK-48H).

[Ipu peanuzanum JaHHOW TIporpamMMbl OyneT 3aaeHCTBOBaHO OOOpPYJOBaHHE IIEHTpA
«Touka pocray.
Henn nzydyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTPEeMJICHHS OOydYaloIUXCs K HAyYHOMY H3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
e Dpa3BUTHE TMPEJICTABIECHUH O HAayyHOM MeETOJe TO3HaHUA U (OopMUpOBaHHE



HCCJIEIOBATEILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ylbTaTa U3Y4YE€HHS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTATBLHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUN O posd (HUZUKH JUIsI PA3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;

e pa3BUTHE IMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymiei npodeccruoHaIbHON
JeSITeTbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY 00Y4YEeHHUIO B 3TOM
HarpaBJICHUH.

Joctuxenne 3TUX Ieled mporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHMs 00eCTIeYUBACTCS PEIICHUEM CIIETYIOIINX 3a/1a4:

e mpuOOpeTeHHE 3HAHMH O JHCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHWYECKHUX,
TETUIOBBIX, AIEKTPHYECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e npuoOpeTeHHe YMEHUN ONUCHIBATH U OOBACHATH (U3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOyYEHHBIX 3HAHUM;

e OCBOGHHE METOJIOB pEIICHHsS MPOCTEHIIMX pPACYETHBIX 3a1a4 C HCIOIb30BaHUEM
($U3MIeCKUX MO/IETIeH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33124,

e pa3BUTHE YyMEHUW HAOMIOJaTh MPUPOAHBIC SIBICHHUS U  BBIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl U SKCIEPUMEHTAIbHBIE HUCCIEJOBAHMS C HCIOJIb30BaHHUEM
MU3MEPUTENBHBIX TIPUOOPOB;

e OCBOCHHE TPUEMOB PabOTHI ¢ WHQOpPMAIHCH (U3UUYECKOTO COJCPKAHUS, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKCHMSX (U3UKH, aHaIu3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALINK;

e 3HAKOMCTBO €O cepamu nMpohecCuOHATHHON EeATeIbHOCTH, CBSI3aHHBIMU C (DU3UKOMH,
¥ COBPEMEHHBIMHU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (PU3NIECKOI HAYKH.

Ha u3yuenue ¢usuxu (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelnio), B 8 kiacce — 68 yacos (2 gaca
B Henenmo), B 9 kimacce — 102 vaca (3 yaca B Hesemio).

[Ipennaraemsiii B mporpamme 1o (Gpusmke nepeyeHsb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
PEKOMEHIaTeIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS

7a00opaTOpHBIX PAOOT W OMBITOB C YYETOM HMHAMBUAYATBHBIX OCOOCHHOCTEW OO0y4Yarommxcs,
CIMCKA 3KCINEPUMEHTAIBHBIX 3a/IaHHM, MPEIaraéMbIX B pAMKax OCHOBHOI'O TOCYJAapCTBEHHOIO
9K3aMeHa Mo (PU3UKe.

COJAEPKAHUE OBYYEHUA7
KJIACC

Paznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAIOIIEro MUpa.

®usnka — Hayka o npupoje. SBneHus npupoasl. Ousznyeckue SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, YIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BeaMUMHBL. l3mepeHue Qusnuecknx BenuuyuH. Duznueckue MPUOOPBHI.
[TorpemHoCcTh M3MEpeHnid. MexayHapoaHast CUCTEMA €UHUII.

Kak ¢u3uka u npyrue ecreCTBeHHblE HAyKH M3ydaloT NMpUpoay. EcTecTBEHHO-HAayuHBIN
METOJ TO3HAHMS: HAOIIOJCHNWE, IOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABIKEHHE THIIOTE3,
SKCHEPUMEHT IO IIPOBEpKE THUIOTE3, OOBsCHEHHE HalbmogaeMoro ssieHus. OnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBBIE, AIIEKTPUYECKHE, MarHUTHBIC, CBETOBBIE

SBJICHUS.



2. ®usnueckue nMpuOOPHI U MpoLEaypa MPSIMBIX U3MEPEHHI aHAIOTOBBIM HIIM(GPOBHIM
puoOpOM.

Jlabopamopnwvie pabomut u onvimot.

1. OmpeneneHue HEHBI ACIEHUS KA U3MEPUTEIBHOTO TpUOopa.

N3Mepenne paccTosTHUM.

N3mepenune 06bEMa )KUIKOCTH U TBEPIOTO Tea.

Onpenenenre pa3MepoB MaJbIX Tell.

vk wnN

N3mepenne temmepaTypbl IMpU IMOMOIIMA KUJIKOCTHOTO TEPMOMETpa W JaTyuKa
TeMIepaTyphbl.
6. IIpoBenenue wucciienoBaHUsA MO NPOBEPKE THUIOTE3bl: NAIBHOCTH IOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIIe BEICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeJIEHUS O CTPOEHUH BelllecTBA.

CrpoeHue BewiecTBa: aTOMbl M MOJIEKYJBI, MX pa3Mmepbl. OMNbIThI, 10KAa3bIBAIOLINE
JIMCKPETHOE CTPOCHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JABWKEHHUS YACTUI[ C TEMIIEPATypOM.
BbpoynoBckoe nBwxkenue, nuddysus. BzaumoneiicTBHe uacTHIl BElIECTBA: NPUTHKEHUE H
OTTaJIKUBaHHE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEM U  TBEPIBIX
(kpucTauIMyecKux) Tesl. B3auMocBs3b MEXAYy CBOMCTBAMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHHUN
BOJIBI.

Hemoncmpauuu.
1. Habmronenune OpOyHOBCKOTO JBHYKEHUS.

2. Habmonenue nudpdysuu.
3. HaGmronenue SIBJICHUM, OOBSICHSIIOIINXCS MPUTSHKECHUEM 1400
OTTaJIKMBAHNUEM YaCTUI[ BEIIECTBA.

Jlabopamopnusie pabomel u onvimol.

1. OueHka  nmamMerpa aToMa  METOJIOM psanoB  (C  HCHOJIB30BAHUEM

¢dororpaduii).

2. OnbIThl O HAOJIIOAEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl IO OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Pa3nen 3. /IBH:KeHHe ¥ B3aUMOAeilicTBHE TeJl.

Mexannueckoe [BHKeHHE. PaBHOMEpHOe M HepaBHOMEpHOe aABM)KEeHHE. CKOpOCTb.
CpenHsist CKopocTb IPY HEPAaBHOMEPHOM JBMKEHUM. Pacd€T MyTH 1 BpeMEHU IBUKEHUS.

SIBneHne wHepuuu. 3aKOH HMHEpUHMH. B3anmMopneicTBue Ten Kak INPUYMHA W3MEHEHUS
CKOpPOCTH JBMXKEHMsS Tel. Macca kak mepa uHepTHOcTH Tena. [ImotHocTh BemectBa. CBs3b
TUIOTHOCTH € KOJTMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTHKa B3aumojeicTBus Ten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenne cuibpl ¢ MOMOIIBK JWHAMOMETpa. fIBieHHE TATOTEeHUs M cwia Tskectu. Cuna
TSOKECTH Ha Jpyrux IuiaHerax. Bec tena. HeBecomocts. CrokeHHe CWII, HAIpaBIEHHBIX I10
oJlHOI mpsMoii. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOJbXEHUsI U TPEHHUE MOKOSL.
TpeHue B npupoae 1 TEXHUKE.

Hemoncmpayuu.

1. HaOnromeHue MEXaHUYECKOTO IBUKECHHUS Tea.

N3mepenue ckopocTu NpsSMOJIMHEHHOTO IBUKEHUS.
HaGnronenue sBneHUst MHEPIUH.

Hal6mronenne n3aMeHeHus: CKOPOCTH TP B3aUMOJACHCTBUH TEI.
CpaBHeHME Macc 1O B3aUMOJEHCTBUIO TEI.

vk wnwN



6. CroXxeHue Cuil, HalPABJIEHHBIX 10 OJHOM MPSIMOH.

Jlabopamopusie pabomel u onvimot.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUYKEHUS (LIAapUKa B KHUIAKOCTU,MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIISL M TaK Jajiee).

2. OmpezneneHue cpeiHE CKOPOCTH CKOJBXEHHS OpycKa WIM LIapuKa MOHAKIOHHOM
IIJIOCKOCTH.

3. Omnpezenenue MIOTHOCTH TBEPAOIO TEINA.
OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTskeHus (Ae(opMaruu)npyKuHbl OT
IIPUIIOKEHHOM CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHMSI CKOJIBKEHUS OTBEca Teja U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. JlaBiieHne TBEPABIX TeJl, sKHIKOCTEH 1 ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBEJIMUEHUs AaBieHusd. J[aBneHnue raza. 3aBUCUMOCTD JaBJICHUS
ra3a ot o0béma, Temriepatypsl. Ilepenada naBineHust TBEPABIMU TEIIAMH, )KUIKOCTSIMU U ra3aMu. 3aKOH
[Tackans. [ITneBMaTHyecKre MalIUMHbBL. 3aBUCUMOCTD JaBJICHUS KUAKOCTU OT TIYyOUHBI.
[Muapocratuueckuit napagokc. CoolOuiaroniuecs: cocysl. [ mapaBnuyecKkue MEXaHU3MbI.

AtMocdepa 3emnm u armocdepHoe AaBieHue. [IpUYHMHBI CYIIECTBOBAHUS BO3IYIIHOMN
obomoukn 3emumn. OmbiTt Toppuyermmu. M3mepeHue arMocpepHOTO MaBlIeHHUS. 3aBUCHUMOCTH
aTMOC(EpHOr0 JIaBJIEHUs OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopbl nns u3MepeHus
aTMoc(hepHOro JaBJICHUS.

JleiicTBHE )XUIKOCTH U ra3za Ha NOrpyXEHHOE B HUX TeJo. BelTasnikuBatonias (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUAKOCTHIO U Fa30M.

Coobmatommuecs: Cocyabl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTD BBITAIKUBAIONICH CUIIBI OT 00BhEMA MOTPYKEHHON YacTUTENA U
MJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KHIKOCTH.

o Uk wN e
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VYcnoBue miuaBaHus TeN: IUIABAHHE WJIM MOTPYKEHHE TET B 3aBHCUMOCTHOT
COOTHOIIEHUS TUIOTHOCTEHN Tea U KUIKOCTH.

Jlabopamopuvie pabomel u onvimot.

1. HccnemoBaHue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00BbEMa MOTPYKEHHON B KUIAKOCTH
YacTH Tea.

2. OmnpeneneHue BBITAJKUBAIOLICH CHUJIbI, JCUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
YKUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JACHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha
TEJIO B KUJIKOCTH, OT 00bEMa TMOTPYKEHHOW B KHUIAKOCTH YaCTH TeJa M OT TUIOTHOCTH
KHUJIKOCTH.

5. KoucTpyupoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOJKM U ONpelneseHue eé
IrPYy30I0ABbEMHOCTH.

Pa3nen 5. PaGora m MomHOCTh. JHEprus.

Mexanundeckas padbota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIocKocTh. [lpaBmiio paBHOBecus



prruara. [IpumeHeHue npaBuiia paBHOBECHS pbldyara K OJIOKY.

«3onortoe mpaBuiio» mexanuku. KIIJ[ mpocteix mexanusmoB. I[IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanunyeckas sHeprusa. Kunetnueckas u noreHuuainbHas sHeprus.lIpespamenue oqHoro
BHJIa MEXAHWYECKON YHEPTUHU B IPYroi. 3aKOH COXPAaHEHHUS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomel u onvimot.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUXKEHUU TEJAIO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yclOBHI paBHOBECHS pbluara.

3. HMsmepenue KIIJI HakKI0HHOM MIIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAaHEHUS] MEXaHUYECKOW YHEPTUU.

8 KJIACC

Paznen 6. TenioBble siBJI€HHUS.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKON TEOPUU CTPOEHHUs BelecTBa. Macca
U pasMepbl aTOMOB M MOJIeKyd. OTmbITEL, MOATBEPXKAAIOINE OCHOBHBIE IIOJIOKCHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOI0 COCTOSHUN BemiecTBa. Kpucraimuyeckue u
amop@dusble Tena. OObsCHEHHE CBOWCTB I'a30B, )KUIKOCTEH 1 TBEPABIX TEJI HA OCHOBE MOJIOKEHHH
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. CMauumBaHuME U KaNWULSIpHbIE SBJIEHHS. TerioBoe
pacilipeHue U CxKaTue.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMKEHMS YacCTHLL.
Buytpennsas osHeprua. CnocoObl H3MEHEHHMs BHYTPEHHEW »SHEpPruu: Temionepesadya Hu
coBeplieHne paboThl. Bupl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IIyYEeHHUE.

KonnuectBo TemnoThl. YaenbHas TEIUVIOEMKOCTh BellecTBa. TemmooOMeH U TeIioBoe
paBHOBecHe. YpaBHEHUE TeruioBoro OanaHca. [InaBneHue M oTBepleBaHHE KPUCTAIMYECKHX
BEIIEeCTB. YjenbHas Temiora IuiaBiaeHus. [lapooOpa3oBanume u konzaeHcauus. Hcmapenue.
Kunenue. YnenbHass Termnora napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIIEHHUS OT
aTMOC(EepHOTO JaBJICHHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOILUIMBA. Y JeJIbHAs TEIUIOTa CTOPAHMS.

[Tpuniunsr pabotel TemnoBbix aurateneit KIIJ[ TemnmoBoro aBuraress.

TenioBble ABUraTeNN U 3aIMTa OKPY>KAIOIIEH CPEJIBI.

3aKOH COXpaHEHHMs U MPEBPAILEHUS] PHEPIMU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpayuu.

1. Habmronenne O6poyHOBCKOTO JBHKEHUS.

Hab6monenue nuddysun.

HabmntoneHue saBneHunii cMauuBaHUsI U KaIMJUIIPHBIX SBJICHUH.
Habntoienue TenaoBoro pacumpeHus Tell.

W3MmeHeHne naBiieHUs raza Mpu U3MEHEHWU Oo0bEMa M HarpeBaHUU WIH
OXJIKICHUM.

vk wnwN

[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunel remionepenayu.

OxJaxaeHre Ipy COBepIICHUH PabOThI.

HarpeBanue npu coBepiieHny padbOThl BHEIIHUMU CHIJIaMHU.
10. CpaBHEHME TEMIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
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11. HaGmroieHue KumeHusl.

12. HaGnroieHre OCTOsTHCTBA TEMIIEPATYPHI IIPH IIABICHHUH.

13. Moaenu TEIUIOBEIX IBUTATEIEH.

Jlabopamopusie pabomsl u onvimot.

1. OmnbIThl IO OOHAPYKEHUIO IEUCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKESHHUSL.

2. OnbITHI IO BRIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmbITel IO HAOTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH HTBEPIBIX
TEJL.

OmnpenencHue naBieHNs BO3Iyxa B OaJuIOHE IITIPUIIA.

5. OnbIThl, TEMOHCTPUPYIOIIKE 3aBHCUMOCTh JIaBJICHHUS BO3JyXa OT eroodbéma u
HarpeBaHUs WK OXJIXKIACHUS.

6. IIpoBepka runore3bl JMHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUIAKOCTHB
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

7. HaGmronenue M3MEHEHUS BHYTPECHHEHN DHEPIMU  Te€jla B peE3ylbTaTre
TEeIuIoNnepeiaun U paboThl BHEIIHUX CHJL.

8. HccnenoBaHue siBIE€HUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW UTrOpsiuel BOABI.

9. Ompenenenue KOJIMYEeCTBa TEIUIOTHI, [MOJIy4€HHOTO BOJIOU npu
TEII00OMEHE C HarpeThIM METAIUTMYECKUM LIUIMHIPOM.

10. OmnpeneneHue yaeabHON TEIIOEMKOCTH BEILECTBA.

11. HccnenoBanue mpouecca UCIapeHus.

12. OnpeneneHue OTHOCUTENBHOMN BIIAXXHOCTH BO3AYXA.

13. OnpeneneHue yaAeabHON TEIUIOTHI TUIaBJIEHUS JIbJa.

Pa3nes 7. JiekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onexkrpuzanus Ten. JlBa poja 3JIEKTPUUYECKUX 3apsAaoB. B3anmmopneicTBue 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBHUSI 3apsDKEHHBIX TN OT BEIMYMHBI
3aps7I0B U PACCTOSIHUS MEXKIY TeJlaMu).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpudeckoro nois. IIpuHuun cynepnosunyu
JIEKTPUUYECKUX OJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIeMEHTapHBIA dJeKTpuueckuit 3apsa. CTpoeHwue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAaHUS 3JIEKTPUUYECKOTO TOKa. HMcTouHuKH
MOCTOSIHHOTO TOKa. J[eMCTBUSL AJIEKTPUYECKOTO TOKa (TETUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIJIEKTPUYECKUH TOK B )KMJIKOCTSAX U razax.

Onektpuueckass uenb. Cuna Toka. OJnekTpuueckoe HampsbkeHue. ConpoTuBieHHE
MPOBOJHUKA. YJIeJIbHOE COMNpPOTUBIEHHME BemlecTBa. 3akoH Owma Uil  y4yacTka IemHu.
[TocnenoBarensHOE M MApAIEITHHOE COEAMHEHNE TTPOBOTHUKOB.

PaboTa 1 MOIIHOCTE 3JIeKTpUUECKOro TOKa. 3akoH Jlkoyns—JIeHma. DineKkTpuiecKue 1nenu
Y IOTPEOUTEH IIEKTPUUECKON dHEpruu B ObITY. KOopoTKoe 3aMbIKaHHE.

[locTostHHble MarHuThl. B3auMopaeiicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTtHoe MoJe.
MaruauTHOE 1oJie 3eMJIM U €ro 3Ha4eHue IS AKU3HU Ha 3emiie. OnbIT Dpcerena. MaraHuTHoe mose
AIEKTPUYECKOTO ToKa. [IprMeHeHue 3JeKTpOMarHuToOB B TEXHHUKE. J{eiCTBHE MArHUTHOIO TMOJIS
Ha TPOBOJAHUK C TOKOM. OJEKTPOJBHUTATENb IOCTOSHHOTO TOKa. Vcmonb3oBaHue
AJIEKTPOJIBUTaTeIeH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apanes. SBiaeHue AAeKTpOMarHUTHOM  uHAyKUMH. IIpaBunmo  Jlenna.
Onekrporerepatop. CmocoObl TONyYEHHUsS DSIEKTPUYECKONW OSHEPruu. DIIEKTPOCTAHIIUM Ha
BO300OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

1. DnekTpusanus Tell.

2. JIBa pojaa 3JEKTPUUYECKUX 3aPSAI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJI.



25.

YCTpoUCTBO U AEHUCTBUE DIEKTPOCKOIIA.
DneKTpocTaTUueCcKast UHAYKIIHS.

3aKOH COXpaHEHUsI JICKTPUYECKHUX 3apsI0B.
[IpoBOIHUKY U JUAIEKTPUKHU.

MoaenupoBaHH€e CUIIOBBIX JUHUN 3JEKTPUYECKOTO MOJIS.
HcTOYHUKH TOCTOSHHOIO TOKA.

JIeNCTBUS 3JIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUN TOK B )KHIKOCTH.

. 'a30BBbIi1 pazps.

. I3mepenue cuiibl TOKa aMInepMeTpoM.

. I3mepenune 31eKTpuYecKoro HalpsHKEHUS BOJIBTMETPOM.

. PeoctaT u MarasuH conpoTHBICHHIA.

. B3aumoneiicTBre MOCTOSIHHBIX MArHUTOB.

. MonenupoBaHrue HEBO3MOXXHOCTH pa3/ieJICHHUs TOJIFOCOB MarHUTA.

. MopenupoBaHue MarHUTHBIX MOJI€H TOCTOSSHHBIX MArHUTOB.

. OmeIT Opcrena.

. MarnuTHoe 1nose Toka. DIeKTPOMarHur.

. [elicTBue MarHUTHOTO NOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccnenoBanue siBJIEHUS 3JIEKTPOMAarHUTHON UHIYKIIMH.

. OnbiTel Dapajes.

. 3aBUCUMOCTh HaIpaBJICHUSA WHIYKIIMOHHOTO TOKa OT YCJIOBUUA  €ro

BO3HUKHOBCHHUSI.
DJeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomel u onvimot.

1.

o v AW

10.
11.

12.

13.
14.
15.

OneITel 1O HAOJIIOAECHUIO ANEKTPHU3ALNU Tel  UHAYKIUEeH U 1pu
COTNIPUKOCHOBEHUH.

Hccnenosanme JICUCTBUSA  DJIEKTPUYECKOTO Mojsi Ha TMPOBOJHUKHU "u
JTUBIEKTPUKH.

COopka u mpoBepka padOoThI MEKTPUUECKOMN MU TTOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHue CUITBI TOKA.

W3mepenne u perynmpoBaHue HAMPSHKEHHS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS
pe3ucTopa M HANPSDKSHUS Ha PE3UCTOPE.

OnbITEl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUUYECKOTO  COMPOTHBIICHUS
MPOBOJHUKA OT €r0 JJIUHBI, IJIOLIA U TONEPEYHOr0 CEYCHUsI 1 MaTepuaa.

[TpoBepka mpaBuia CIOXKEHHS HANPSHKCHUH TPU TIOCIEIOBATEIILHOM COCTUHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiIa Ui CHUIIBI TOKA MPH NMapauIeIbHOM COEIMHEHUH PE3HUCTOPOB.
Omnpenenenne paboTHI JIEKTPUIESCKOTO TOKA, MAYILETO Yepe3 Pe3UCTOopP.

Omnpenenenne MOIITHOCTH AIEKTPHUECKOTO TOKa,  BBLICISIEMOM Ha
pe3ucTope.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, MAYIIETO 4Yepe3 JIAMIOYKY, OT
HaIIpsDKEHUS Ha HEl.

Onpenenenne KI1/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOACHCTBHS MOCTOSIHHBIX MarHUTOB.

Nzyuenue MarHUTHOTO MoJis  TOCTOSIHHBIX MarHuToB npu  Ux
00BEIMHEHUN U pa3AeICHUH.



16. MccnenoBanue nqeicTBUS 3EKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnsbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI B3aMMOJCHCTBHS KAaTyIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA W HAIPABJICHUs TOKA B KATYILKE.

18. M3y4enue n1eicTBUsl MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yueHue paboThl 3JIEKTPOABUTaTENs .

20. U3mepenune KIIJI anexTpoaBUTraTeIbHON YCTAHOBKHU.

21. OnbITEl 10 UCCIIEOBAHMIO SIBJICHUS 3JIEKTPOMArHUTHOW HMHIYKIMM: HCCIEIO0BAHUE
M3MEHEHUH 3HAaYCHMs U HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannveckue siBJIeHUS.

Mexanuueckoe aBmxeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHNYECKOr0 JIBM)KEHMS. PaBHOMepHOE NpsMOJMHEHHOE JBHKEHHE. HepaBHOMepHOE
IpsMOJuHEHOe nBMkeHHE. CpelHsss M MIHOBEHHas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKCHUM.

VYckopenue. PaBHOYCKOpeHHOE TIpsIMOJIMHEHHOE ABMkeHHe. CB0OoiHOE najgeHne. OnbIThI
lNasnmnes.

PaBHOoMepHOEe nBMXeHHE MO OKpyKHOCTH. [lepuon u vactora oOpaiieHus.
JIuneitHas u yrinoBas cKopocTh. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

ITepsoiii 3akoH HeroToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHUMI Cyneprno3uiuu CUiI.

Cuna ynpyroctu. 3akoH ['yka. Cwa TpeHUs: Cuiia TPEHUS CKOJBKEHHS, CHUJIa TPEHUS
IIOKOSI, IPYTUE BUBI TPEHUS.

Cuna TsKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO MaJeHUsl.
JlBrxenne mnaHer Bokpyr Comnua. IlepBasg kocmmuueckass ckopocTb. HeBecomocts u
MEepPErpy3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIVIEHHON OCBIO BpalieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHenune umnynbca. Mnynbc cuiibl. 3aKOH COXpPaHEHHsS] MMITYJIbCA.
PeaxTnBHOE NBMKEHIE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui Tspkectu, ynpyroctd, TpeHus. Csi3b
SHepruu U paboTel. [loTeHIManbHas SHepPrus Tena, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToTenuumanpHas sHEprus cxaTou npyxuHbl. Kunetnueckasi sueprusi. Teopema 0 KHUHETHYECKOM
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOTO IBMIKEHHUS Tela OTHOCHTENIBHO Pa3HBbIX TEIOTCUYETA.

2. CpaBHeHME IIyTeH M TPAEKTOPHUI JBUKEHHSI OJHOTO M TOTO K€ TEIA0THOCUTEIBHO
pa3HBIX TEJN OTCYETA.

N3mepenne ckopoCTH ¥ YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKECHHUSL.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUS.

HabmtoneHnue qBuXeHus Tea o OKpyKHOCTH.

Habnronenne MexaHU4YeCKHX SIBIEHUH, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€  PaBHOMEPHOM U YCKOPEHHOM JIBHKCHUU
OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHHS Tejla OT MacChl Te€jla U JAECHCTBYIOIIEH Ha HETOCHUIIBI.

8. Habmonenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TE.

9. H3mMeHeHue Beca Tena Ipu yCKOPEHHOM JBUKCHHH.

10. [lepenaya uMiysbca Mpy B3aMMOICHCTBUM TEI.
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11.
12.
13.
14.
15.
16.

[IpeoOpa3oBanus SHEPTUH MTPU B3aUMOICHCTBHUHU TeIl.

CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue uMIlyJibca npu abCoIIOTHO YIPYTOM B3aUMOJEHCTBHUM.

Habnronenue peakTHBHOTO TBM)KECHUSI.

CoxpaHeHue MeXaHU4eCKOM SHepruy Ipu CBOOOAHOM IalCHHUH.

CoxpaHeHue MEXaHUYEeCKON SHEPTUU MPH JIBUKEHUU Tela O] 1eHCTBUEMIIPYKHUHBI.

Jlabopamopnwvie padbomut u onvimot.

1.

10.

11.

KonctpynpoBanue Tpakta Al pasroHa M JAIbHEHIIEro paBHOMEPHOTO IBMKEHUS
HIAPHKA UITH TEJICKKH.

Omnpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS Opycka WM JBUKCHHS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

Onpenenenre yCKOpEHHUsS Tela TpPU PABHOYCKOPEHHOM JBM)KEHUHM 110 HAKIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU MyTH OT BPEMEHH MPU PaBHOYCKOPECHHOM JBUKEHUH 0€3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka TIHUMIOTE3bI: €CIM IPU PABHOYCKOPEHHOM JIBJKEHUH O€3 HaudalbHOU
CKOPOCTH IyTH OTHOCSTCS KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHWJIBI TPCHHUA CKOJIBXXCHUA OT CHJIbI HOPMAJIBHOI'O
JTaBJICHMUSL.

Omnpenenenne k03 HUITUEHTA TPEHHUS CKOJIBKECHUSI.

Onpenenenue )XECTKOCTH MPY>KUHBI.

Onpez[eneHI/Ie pa60TBI CHUJIbl TpCHHUA TIpU pPABHOMCPHOM JIBWXXCHUHU TCJia I1O
FOpH3OHTaHBHOﬁ IMMOBCPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH MpPU MOABEME TIpy3a C HCIOIb30BAHUEM
HETMOABUKHOTO U IMOJIBIYKHOTO OJIOKOB.
N3yuenune 3aKkoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannyeckue KoJie0aHUA ¥ BOJHEI.

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHH: MEpUOJ, 4acToTa,
aMIUIATYAa. MareMaTudyeckuii Y TOPYKUHHBIM MasTHUKU. [IpeBpaiienue osHepruuv npu
KoJIe0aTeIbHOM JIBHIKEHHHU.

3aryxatomue Kojebanus. BeiHyxkaeHHBIE KoNeOaHusi. Pezonanc. MexaHnueckue BOJIHBI.
CgoiicTBa MexaHH4YeCKUX BOJIH. [IpoosibHBIE MTIONIEpEYHbIE BOIHBI. J[JIMHA BOJIHBI U CKOPOCTH

e€ pacpocTpaHeHus1. MexaHn4ecKUe BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKHE BOIHBI.
3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

o vk wnNeE

Hab6mronenue xonebanuii Tl Moja ACWCTBUEM CHIIBI TSHKECTU M CHIIBIYIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U Ha IPYXKHUHE.

HaGmronenne BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacmipocTpaneHre npoAoIbHBIX U TOMIEPEYHBIX BOJH (Ha MOJIEINH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUI pe3oHaHC.

Jlaﬁopamopnue padomul u onvimol.

1.

Omnpenenenue 4acTOTBl M Tepuoja  KojeOaHuit MaTEMaTHYECKOTO
MasiTHUKA.

Omnpenenenue 4acTOTHl U IeproJia KojeOaHi IPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH NeproJia KojaeOaHUi MOJBEIIEHHOIO K HUTUTPY3a OT
JUIMHBI HUTH.



4. VccnepoBaHue 3aBUCMMOCTH MEpHOa KOJIeOaHH MPY>KUHHOTO MasiTHUKAOT MacChl
rpysa.
5. IIpoBepka HE3aBHCHMOCTH IEpPHOJa KOJICOAHHWH Tpy3a, MOABEIICHHOTO KHHUTH, OT
Macchl Ipy3a.
6. OIBbITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh nepuoaa Kosie0aHuit
MNPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. V3mepeHue yCKOpeHHsI CBOOOHOTO MaJACHHUS.
Pa3nen 10. DiiekTpoMarHuTHoE 1oJie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMArHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana 3eKTpOMarHuTHHIX BOJIH. VICMONb30BaHUE IEKTPOMATHUTHBIX BOJIH JIJII COTOBOM
CBSI3H.

OnexTpoMarHuTHas npupona csera. CKOpocTh cBeTa. BONHOBBIE CBOMCTBacBeTa.
Hemoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBa CBETA.
Jlabopamopusie pabomel u onvimol.
1. I3y4yeHune CBOMCTB JIEKTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOHIIBHOTO TeledoHa.
Pa3znen 11. CBeroBble siBJICHHS.
JlyueBas mogzenb cera. Mcrounuku csera. IIpsmonuHEeiiHOE paclpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Inockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Tpenomiienue cBeta. 3aKOH NpesloMiIeHus cBeTa. [lolHOe BHYTpEeHHEE OTpakKeHHE CBETa.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAaKEHUSI BONTUYECKUX CBETOBOAAX.
JIunza. Xox myuedt B numH3e. Onruueckas cuctema (oToamnmnapara, MHUKPOCKONa U
Teneckona. I'a3 kak ontudeckas cucreMa. bin3opykocTs U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciekTp. OnbiTl HetoToHa. Ci10KeHUE CTIEKTPaIbHBIX 1IBETOB.
Jucnepcus caera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxeHnue cBera.
[Tonmy4yenue n3o0paxkeHnit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTH4ecKuii CBETOBO/I.
Xom mydeil B COOMpArOIIei INH3E.
XoJ J1y4eil B paccenBarollel JIMH3E.
[Tonydenne n300pakeHU C MOMOIIBIO JIUH3.
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[Mpunuun aeictus poToarnmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riaza.

11. PaznokeHue 0emoro cBeTa B CIEKTP.

12. [Tony4yeHnue Oenoro cBera MpH CI0KEHUHU CBETa Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomel u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaXEHHUSI CBETOBOTO Jiyya OT YIJIANaICHMSL.
2. V3yueHue xapaKTepUCTHK N300paKeHUs MPeAMETa B INIOCKOM 3epKalie.

3. HccnenoBaHnue 3aBUCMMOCTH YIJia MPEJIOMIIEHUSI CBETOBOTO Jiy4ya OT yrilanaJeHus Ha
IPaHULIE «BO3YX—CTEKIION.



[Tonyuenne n300pa>keHMIA ¢ TOMOIIBIO COOMPAFOIICH JIMH3BI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIbI COOMPAIOIICHITNH3HI.

OnEBITH 11O Pa3I0KEHUIO Oejoro ceera B CIICKTP.

N o vk

OnBITH 10 BOCHPHUSTHIO I[BETA MPEAMETOB MPU HX HAOIIOJCHUU Yepe3I[BETOBBIC
(UITBTPHI.

Pasznea 12. KBanToBble ABJICHMS.

OmnbiTel Pesepdopaa u mimanerapHas mozaens atoma. Mogens atoma bopa.
Hcnyckanue u normioiieHue ceera atomoMm. KBaHTel. JInHelyaTbie CIEKTPBI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpOCHHE aTOMHOTO SIpa.
Hyxnonnas mopnens aromHoro siapa. M3otombl. PammoakTtuBHbBIe mpeBpamienus. Ilepuop
MoJIypacnaia aTOMHBIX sIJIep.

Snepuble peakiuu. 3aKOHBI COXpaHEHUs 3apsSJ0BOTO U MacCOBOTO YHCENl. DHEPIHUsl CBS3U
aTOMHBIX sifiep. CBsI3b MacChl M SHEPTUU. Peakiinu cuHTe3a uaeneHus saep. ICTOYHUKY SHepTun
CouHiia u 38E31.

Snepnas snepretruka. [IeficTBUS paJuOaKTUBHBIX U3TYYCHUI Ha KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTIOMICHUSI.

CrieKTphl pa3IMyHbIX Ta30B.

CrekTtp Bomopoaa.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOMINUX U3ITYICHHIA.

Peructparus u3nydeHust IpUPOJAHBIX MUHEPATIOB U MPOAYKTOB.
.]Iaﬁopamopubte padomut u onvimol.

1. HalGnroneHue CIUIOMIHBIX U IMHEHYAThIX CIEKTPOB U3TyYEHUS.

2. HccnenoBanue TPeKOB: U3MEPEHUE FHEPTUU YACTULBI IO TOPMO3HOMYITYTH (110
¢dororpadusm).
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3. H3mepeHne pannoakTUBHOTO (hoHa.

IToBTOpHTENIBLHO-000011IAK0 NI MOLYJIb.

[ToBTOpHUTENBEHO--0000IIAIONMIT  MOAYJIb  NpEJHA3HAYeH JJIsi CHUCTEMaTH3aluu |
0000IIeHUsT TPEIMETHOTO COAEP)KAHUS U ONbITa JAEATENBHOCTH, HPUOOPETEHHOrO MpH
U3YYEHUH BCEro Kypca (HU3UKH, a TaKKe JUIs MOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY
9K3aMeHy 1o (u3HuKe A1 00yyaroluXcsl, BHIOPABIINX 3TOT y4EOHbIN MpeaMeT.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS pealu3yloTcs M CHUCTEMaTU3UPYIOTCS  BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecreumBaeTcs JOCTHKEHHE MpPEIMETHBIX |
METaINpeIMETHBIX IUIAHUPYEMBIX pPe3yJIbTaTOB O0y4deHHs, (OpPMHUPYETCsl eCTeCTBEHHOHAy4yHas
IPaMOTHOCTh: OCBOEHHE HAyUHBIX METOJOB HCCIIEIOBaHUS

SIBJICHUI npupoabl W TEXHUKHU, OBJIAJCHUC YMCHUAMU 00BICHSTE (1)1/13I/II—IGCKI/IC SIBJICHUS,
IPUMEHSIST TOJY4YEHHbIE 3HAHUA, pelmarb 3aJadyd, B TOM 4YMCIE KA4eCTBEHHbBIE U
9KCIIEPUMEHTAJIbHBIE.
[IpyHIMIIAaNBHO AEATEIbHOCTHBIA XapaKTep JaHHOIO pas3zelia peaausyercs 3a CYET TOro,
4TO 00y4arolrecs BhIMONHAIOT 33aJJaHUsl, B KOTOPBIX UM IIPeIaraercs:
Ha OCHOBC MOJTYYCHHBIX 3HAHUH pacrno3HaBaTb U HAYYHO OOBSICHATH (bnanecm/le SIBJICHHUA
B OKpY’KalolIel MPUpoie U MOBCEIHEBHOM )KU3HH;
UCIOJIb30BaTh HAy4YHbIE METO/bI UCCIEI0BaHUA (PU3UUECKUX SIBJICHUI, B TOM 4uCle IS
MMPOBCPKU THUIIOTE3 U MOJYUCHUS TCOPCTUUCCKHUX BBIBOIOB,
O0OBACHATH HAay4YHBIC OCHOBBI Hanbosee BaXKHBIX I[OCTI/I)KGHPIP'I COBPCMCHHBIX TCXHOJIOI‘I/If/'I,
HaIpuMep, IPAKTUYECKOT0 UCIOJIb30BAHUS PA3IMYHbIX HCTOYHUKOBOHEPIMH HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB DHEPIUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA ITPOI'PAMMBbI 11(0)
OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuenne (U3MKM Ha ypOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMsl HAIPaBICHO Ha

JOCTIKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IMPEIMETHBIX 00pa30BaTeIbHBIXPE3YIbTATOB.

B pesymbraTe wu3ydeHWs (QU3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyyarorerocst 0yyT copMUPOBAHbI CIIEIYIOIME TUYHOCTHBIE PE3YJIbTAThl B HACTH:

e 1) maTpHOTHYECKOTO BOCIIUTAHMUS:

e [] mposiBJIEeHHE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON(U3NYIECKO
HayKH;

e [] IEHHOCTHOE OTHOIICHUE K TOCTHKEHUSIM POCCHUICKIX YUEHBIX--(DU3UKOB;

¢ 2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS:

e [l rOTOBHOCTH K AKTUBHOMY YUYacCTHIO B 00CY>K/I€HUU OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX
po6JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (QU3NKH;

e [] 0OCO3HAaHME BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B IEATEIBHOCTUYYEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHUS:

e [] BOCHpUSATHE HCTETHUYECKUX KauecTB (M3UYECKOM HAyKH: €€ rapMOHMYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHUE IIEHHOCTH (PU3UYECKONH HAYKM KaK MOLIHOIO MHCTPYMEHTA IMO3HAHUS MMpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHUIIEH COCTABIIIIONIEH KYJIbTYpPHI;

e [] pa3BuTHE Hay4yHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIEI0BATENbCKOM AEATEIbHOCTH;

e 5) opmMupoBaHusT KYJALTYPHI 310POBbSI H SMOIMOHAIBHOTO 0JIATONOIYYHSI:

e [] oco3HaHWE LIEHHOCTH 0€30IacHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTH NpaBWJ 0€30IacHOr0 TIOBEJEHUS Ha TPAHCIOpPTE, Ha J0Oporax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 000PYI0BAaHUEM B JIOMAIIHUX YCIOBUSX;

e [] chopMupOBaHHOCTH HaBbIKa peqIIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOro
e MpaBa y APyroro 4eaoBeKa;

e 6) TPyIOBOr0 BOCIIUTAHMSI:

e [] aKTHBHOE y4yacTue B PELICHUM MPAaKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3alyu, ropojaa, Kpas) TEXHOJOTHYECKOW U

COLIMAJIbHOM HaIpaBJICHHOCTH, Tpe6y}oumx B TOM 4HUCJIC U (I)I/I3I/I‘-ICCKI/IX 3HaHHI>i;

e [] mHTEpeC K MPaKTHYECKOMY U3Y4eHHUIO Mpodeccuii, CBI3aHHBIX C PU3UKOMH;

e 7)3K0JIOrHYECKOTr0 BOCIIUTAHMS:

e [] opueHTamUs Ha NpPUMEHEHHE (QU3NYCCKUX 3HAHWHA JUIsI pelIeHHs 3aJad B 001acTd
OKpY)KaroIel cpesibl, TUIAHUPOBAHUS TOCTYITKOB M OICHKH WX BO3MOXKHBIX IMOCIIEIACTBHIMA
TUTSL OKPYKAFOIIEeH Cpeibl;

e [] ocozHaHue ri1o0agIbHOrO XapakTepa KOJOTHYECKUX MPOoOJieM U MyTel UX pelleHus;

e 8) azanTanmuu K M3MEHSAIOLIMMCS YCJIOBUSM COIMATBLHOM M MPUPOTHOCPEIbI:

e [] TOTPeOHOCTHP BO B3aWMOJCHCTBHHM TIPH BBITIOJHEHUH HWCCICIOBAHUH H IPOCKTOB
(U3HYECKOI HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHHSIM JIPYTHX;

e [] MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NeATEeIbHOCTS;

e [] morpeOHOCT, B (OPMHPOBAHWHM HOBBIX 3HAHHH, B TOM 4YHClIEe (OPMYJIHUPOBATH HJCH,
MTOHSTHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBJICHHSIX;

e [] ocozHanue neUIIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

e [] IuTaHMPOBAHKE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (DM3MUECKUX 3HAHUIA;

e [] cTpemileHHE aHAIM3UPOBATH U BBISBJISATH B3aMMOCBSI3H IIPUPO/IBI, OOINECTBA HIKOHOMHMKH,
B TOM YHCIIE C HCIIOJIh30BaHHEM (DH3UUECKIX 3HAHUI;



e [] olLlEeHKa CBOMX JACWUCTBUN C Y4€TOM BIHUSHUS Ha OKPYXKAIOIIYI0 CpPEIy, BO3MOXKHBIX
JI00aJIbHBIX TTOCIIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHs TMporpamMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl y oOydaromerocss OyayT CcGOpMUPOBAHBEI MeTalpeaMeTHbIe Pe3yJbTaThl,
BKJIIOYAOIIME I[103HABATEIbHBIC YHUBEPCAIbHbIC Yy4YeOHBbIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbIC yueOHbIC ICHCTBUS, PErYJIATUBHBIC YHUBEPCATbHbBIC YUeOHBIC ICHCTBUSL.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YueOHble nelicTBusiba3oBbie

JIOTHYeCcKHe JelicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUN);
YCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KIACCH(HUKAIIMNA, OCHOBAHUS JJIsI 0000IIECHIS
Y CPaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH M NPOTHUBOPEYUS. B PacCCMATPUBAEMBIX (PaKTax, JAHHBIX U
HaOJI0ICHUAX, OTHOCAIIMXCS K (PU3MUECKUM SBICHUSIM;

BBISIBJIATh IPUYMHHO--CIICICTBEHHBIC CBSI3U NPU HM3Yy4eHUU (PU3NYECKUX SBICHUN U
IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIOJIB30BAHUEM JICAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIJIBUTATh THITIOTE3BI O B3AUMOCBSI3SX (PU3MUECKUX BEINYHH;
CaMOCTOSITENIbHO  BbIOMpaTh croco® pemeHuss YydyeOHOW — Qu3uueckoi 3anauu
(cpaBHEHHE HECKOJBKMX BApHAHTOB pELIEHHs, BbIOOp Hambosee MOAXOJAIIEr0 ¢
Y4€TOM CaMOCTOATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBrble ncciienoBarejhLCcKue 1eHCTBUA .

MCII0JIb30BAaTh BOIPOCHI KaK UCCIIE0BATEIbCKAN HHCTPYMEHT [TO3HAHUS;

MPOBOAMTH IO CAMOCTOSITENILHO COCTABIIEHHOMY TUIAHY OIIBIT, HECTIOKHBIN (PU3NUecKHii
HKCIEPUMEHT, HEOOJIIIIOE UCCIeI0BaHIE (PU3UUECKOTO SBICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(GOpPMAIUIO, TOJYyYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh  OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OTIbITA, UCCIIEJOBAHMS,

IIPOrHO3UPOBATh BO3MOXHOE JajibHEHIIee pa3BUTHE (PU3NUECKUX MPOLECCOB, a TaKKe
BBIJIBUTATh TPENONI0KEHUSI 00 MX Pa3BUTHUHU B HOBBIXYCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ nunopmaumeii:

NPUMEHATh pa3jIMyHble METOJbl, HHCTPYMEHTBHl W 3allpoChl MpPU IMOHUCKE U OTOOpE
uH(pOpMallMU WIN JaHHBIX C YUETOM MPEATIOKEHHON yueOHOH Ppu3nyeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3TUYHBIX
BUJIOB U (hOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAIbHYIO (OpMYy MpeacTaBieHuss UHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3a/ladd HECIOXHBIMU CXEMaMH, JuarpamMmmamu, HHOU
rpaduKoi U UX KOMOMHAIUSIMHU.

KoMMmyHuKaTHBHBIC YHHBepcaJdbHble Y4eOHbIe 1elCTBHUS:

B Xozie OoOCyxaeHus y4deOHOro Mmarepualna, pe3yiabTaToB JAaOOpaTOpPHBIX paboOT H
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKJaeMOl TEMBbI U BBICKa3bIBaTh UJIEH,
HalleJIeHHBIE Ha PEIleHNe 3aJaui U O JIepKaHneOIaro)xenaTeaIbHOCTH O0IICHNUS;



CONOCTABIIATh CBOM CYXACHHUS C CYXKICHUSMH JpPYIMX YYaCTHHUKOB JHAiora,
OOHapy>KUBATh pa3IMYUe U CXOJICTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YNbTaThl  BBHIIOJHEHHOTO  (DU3MYECKOTO  ONbBITA
(9KCIIEpHMEHTA, HCCIIIOBAHUS, IPOCKTA);

NOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYAJIBbHOW PaOOTHI
IPU PEUICHUN KOHKPETHON (PU3UIECKOM MPoOIIeMbl;

NPUHUMATh [ETd COBMECTHOM JEATENIbHOCTH, OpPraHW30BHIBATH JEHCTBUS MO €&
JOCTHIKCHUIO: PACIpPEAessITh POJIH, 00CYKAaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOACH;

BBINIOJHATH CBOIO 4YacTh PabOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBHS C JPYTUMHUYICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOETO0 BKJIaga B OOMMHA MPOAYKT TIO KPUTEPHUSM,
CaMOCTOATENFHO c(HOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryasiTuBHble  yHHMBepcajJbHble  Y4YeOHble  JelicTBHSA

Camoopranmszaums:

BBISBIIATH MPOOJIEMBI B )KM3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIHUX

JUIs pelIeHuss GU3NYecKuX 3HaHUll;

OpUEHTUPOBATLCA B PA3IMYHBIX NOJAXO0JAX NPUHATHSA pPELIeHUH (MHAMBHUIYaJIbHOE,
NPUHATHE PELICHUs B TPYIIIe, IPUHATHE PELICHUH TPYIION);

CaMOCTOSITENIBHO COCTaBJIATh AITOPUTM pelIeHus (U3MyYecKod 3ajaud WM IUIaHa
UCCIIEIOBaHMSI C Y4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATh MpeijiaraéMble BApHaHThI PEIICHUI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTh 3a PEIlICHHE.

CﬂMOKOHTpOJ’[b, IMOIMOHANIbHbII HHTE/JIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYallMu U NPEAJIAraTh IUIaH €€ U3MEHEHMUS;

OOBSACHATH MPUUMHBI TOCTH)KEHUS (HEAOCTHKEHUS) PE3yIbTaTOBAEITEIbHOCTH, JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBITOJHEHUS (pU3HUECKOrO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHHMBILUXCS
CUTYallMi, yCTAaHOBIIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTATa 1€ U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JAPYroro 4YejloBeKa B XOJ€ CIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

Npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU pemeHUH (U3NYECKUX 3a1ad WU B
YTBEPKICHUAX HA HAy4YHBIE TEMBI M TAKOE YK€ IIPaBO JPYyroro.

HNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 7 kJjacce NpeaMeETHbIE pPe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaThb C(HOPMHUPOBAHHOCTD y O0YUAIOIINUXCSI YMEHUH:

UCTIONIB30BaTh TOHATHS: (U3NYECKHE U XHMHUYECKHE SIBJICHUSA, HaOJIO/ICHUE,
9KCHCPUMCHT, MOJCJIb, 'MIIOTE3d, CAWHUIBI (1)I/ISI/II-ICCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperatHble COCTOSIHHS BeliecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHHUECKOE
IBW)KEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  MpPSIMOJMHEHHOE),  TPacKTOPHS,
paBHOACHCTByIOMAas cuia, aedopmarus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,



COOOIIAIOIIUECS COCY/IBI;

pa3iau4ath sBiieHus (quddy3us, TEIIOBOS IBUKCHHE YaCTHUI] BEIIECTBA, PABHOMEPHOS
JIBUKCHHUE, HEPABHOMEPHOE JBIKCHUE, WHEPIHS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPBIX TEJ C 3aKPEIUIEHHON OChIOBPAIIICHHS, ITepeiada JaBlICHUs TBEPIABIMHU TEIIaMH,
KUJAKOCTIMH M Ta3aMH, aTMocpepHOe JaBJICHHE, IIaBaHUE TeJ, IPEBPAICHHS
MexaHquCKOﬁ 3HepI‘I/II/I) 110 OIIMCAHHUIO UX XapaKTepHLIX CBOI>'ICTB 1 Ha OCHOBC OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UUecKOe SBICHHCE,

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3MUYCCKUX SBICHUH B OKPY)KAIOIIEM MHPE, B
TOM YHuCiIe (PU3NYECKUE SIBICHHUS B MPUPOJC: NPHUMEPHI JIBHMKCHHS C Pa3IUYHBIMHU
CKOPOCTSIMH B KMBOW W HEXHBOW NMPHUPOJE, NCHCTBUEC CHJIIBI TPCHHS B NPUPOJC H
TCXHUKE, BJIMAHUC aTMOC(bepHOI‘O JAaBJICHUS Ha )KHBOﬁ OpFaHI/I?)M, IJIaBaHUC pr6,
phluard B TeJie YeIOBEKa, MPU 3TOM IMEPEBOJUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3HUESCKUX SBICHUM;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3UUCCKUE SBJICHUS, UCTIONB3Ys (pU3HUECKue
BEIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BELIECTBA, BpEMS, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTh, CHJIA YIPYrOCTH, CHJAa TSDKECTH, BEC Tela, CHUJla TPCHHUS, JABJICHHE
(TBEpAOro Tena, KHAKOCTH, Ta3a), BBITAJKHMBAIOINAS CHJIA, MEXaHHYECKas padora,
MOIIHOCTh, ILJICUO CHJIbI, MOMEHT CHJIbI, KOI()(DHIMEHT IOJE3HOI0 JCHCTBHS
MEXAaHU3MOB, KMHCTHYCCKAas1 M INOTCHIIMAJIbHAas 3HepFI/I$I), HpI/I OIIMCaHHUUN HpaBI/IJII)HO
TpaKTOBaTB (bI/IBI/I‘-IeCKI/Iﬁ CMBICJI I/ICHOJH)SYCMBIX BCJIMYHMH, nux 0603Ha‘~I€HI/I$I nu
eIUHUIBl (U3NYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIAE JIaHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTMMHU BEJIWYMHAMHU, CTPOUTh TIpadUKd H3yYCHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS U IPOLIECCHl, HCIONb3YS
NpaBuia CIOXKEHUs CUII (BIOJb OAHOM HpsMoif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, NpaBUIO paBHOBecHsl pbluara (0y0ka),

«30J10TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHs] MEXaHUUECKON 3HEPTUH, MpU 3TOM
JlaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alHUChIBaTh €ro MaTeMaTH4yecKoe
BBbIpaXXECHMUE;

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECChl M CBOMCTBA TE€l, B TOM 4YHUCIE WU B
KOHTEKCTE CUTyallul MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH NPUYMHHO-
-CJIe/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX I1aroB ¢ OMopoi Ha 1—
2 W3y4yeHHBIX CBoOMcTBa (U3MUECKHX SABIEHUM, (QUINYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3afauyd B 1-2 1eHCTBHs, HCHOIB3Yys 3aKOHBI U (OPMYIIHI,
CBs3bIBalOIMEe (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAlM3a YCIOBHS 3a/a4d
3aMKChIBaTh KPAaTKOE YCJIOBUE, MOJACTaBIATh (PU3NYECKUE BEIMUMHBI B (HOPMYIBI U
MPOBOAMTH PAcu€Thl, HaXOIUTh CIPABOYHbIE JAHHBIE, HEOOXOIMMBIE JUISl pPEIICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOU (hrU3UYEeCcKOi BEIMUMHBI,
pacrio3HaBaTh NpPOOJEeMbI, KOTOpble MOXHO pEIIUTh MPU TOMOLM (U3NIECKUX
METO/IOB, B OIIMCAaHUM HCCIEJOBAaHUS BBIICIATh IPOBEPSAEMOE IPEIITOIOKEHUE
(runotesy), pa3aMyaTh M HUHTEPIPETHPOBATh IONYYEHHBIN pe3ynbTar, HaXOAWUTh
OLIMOKH B XOJI€ OTIBITA, JAETaTh BBIBOJBI I10 €0 Pe3yibTaTam;

IPOBOJUTH OIBITHI IO HAOIOJNCHHUIO (PU3NYECKUX SBICHUNA WMIH (PU3MUECKUX CBOMCTB
Tes:  (OPMYIMPOBATH IPOBEPSIEMbIE MPEANOIOKEHNU, COOUPATh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHU,3aMMChIBATh X0/ ONbITa U (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHHUsI PacCTOSIHUSA, BPEMEHH, MacChl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HMCIOJb30BAaHHEM AaHAIOTOBBIX M IHU(POBHIX MPHUOOPOB, 3aMUCHIBATH
MOoKa3aHus IPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPENTHOCTHA U3MEPECHHMIA;



MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JAPYTOH C
HCITOJIb30BAaHUEM TPSMBIX U3MEPEHUN (3aBHCUMOCTH ITYTH PAaBHOMEPHO JBHIKYILETOCS
TCJla OT BpeMeHI/I JABMOKCHUA TCJIA, CUJIbI TpeHI/ISI CKOJIBXXCHHUA OT BECa TCJIa, Kad€CTBa
00pabOTKM TOBEPXHOCTEH TEeN W HE3aBUCUMOCTH CHJIBl TpPEHUS OT IUJIOMIAJH
COTIPUKOCHOBEHUS TEJI, CHJIBI YIIPYTOCTH OT YJ/UTMHEHUS IMPY>KUHBI, BBHITAJTKUBAIOIICH
CHJIBI OT 00BbEéMa TNOrpYXKEHHONM YacTH Tella U OT IUIOTHOCTH IKHAKOCTH, ¢
HE3aBHCUMOCTH OT TUIOTHOCTH TeJa, OT TJIyOMHBI, Ha KOTOPYIO TOTPYKEHO TeJo,
YCIIOBHI TUIABaHUS TeJI, YCIOBUN PaBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B

IUIAHUPOBAaHUM y4yeOHOro UCCIEIOBaHMs, COOMpaThb YCTAHOBKY M  BBIIOJHATH
U3MEpPEHUs, cienys MpeUIoKeHHOMY IJIaHy, (PMKCHpPOBATh PE3yJbTaThl MOITY4YEHHOU
3aBHCUMOCTH (DU3MYECKHX BEIUYMH B BHUJE MPEJIOKECHHBIX TAaOMUI] U TpadHUKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YyJIbTaTAMHUCCIIEI0BAHUS;

OPOBOJIUTh KOCBEHHBbIE M3MEpPEHMsS (PU3UUYECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPAOrOo Tejla, CUlIa TPEHUS CKOJbXKEHHs, MJaBJICHHE BO3/1YyXa,
BBITAJIKUBAIOIIAs CUJa, [JEHCTBYIOIlas Ha MOTpyXKEHHOE B KHUJAKOCTb TeIo,
KO3 PHUIMEHT TOJE3HOTO JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIEAYys MPEIIOKCHHOM
UHCTPYKLIMU: IIPU BBIIOJIHEHUU U3MEPEHUI cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIYMCIIATH 3HAYEHUE UCKOMOW BEIMYMHBI;

coOmoaTh TpaBWja TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHIMIIBI JCHCTBUS MNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS COCYAbl, OAPOMETP, pblUar, MOJBUKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUUIBI JCUCTBUS M3YYEHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOHl Ha MX OmUCaHUsA (B TOM 4MCIE: MOAMMIHHUKH, YCTPOHUCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKHUX SIBIEHUI U HEOOXOJIMMBbIE
¢du3nueckre 3aKOHBIU 3aKOHOMEPHOCTH;

OPUBOJIUTH TNpUMEPHl (HAXOAWUTh HWHGPOPMALMIO O MpUMEPax) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM >KU3HM Uil oOOecredeHus
0e30IacHOCTH MpH OOpallleHnu ¢ NpubopaMH M TEXHUYECKUMH YCTpOMCTBamu,
COXpaHEHMsI 3/I0pOBbS U  COONIOAECHHUS HOPM DKOJIOTUYECKOTO IIOBEACHMS B
OKpYKarolleu cpeae;

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HH(popmauuu B HHTepHEeTe B COOTBETCTBUH C
3a/laHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLINXCA3HAHUM U MyTEM CpaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIJEIATH MHPOPMALIMIO, KOTOpask SBJISIETCS MPOTUBOPEUUBOM
WJT MOJKET OBITh HEJIOCTOBEPHOM;

HCIIOJIb30BAaTh NMPH BHITIOJHEHUH Y4EOHBIX 33JJaHUI HayYHO--TIOMYJISIPHYIO JIUTEPATypy
(Gu3nUecKoro cojepXaHus, CIpPaBOYHblE MaTepualbl, pecypcbl cetu HHTepHer,
BJIaJeTh NMPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, IMpeoOpa3oBaHus HHGPOpPMALUU U3
OJIHOI 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE NMMChbMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaNUU (PU3NYECKOTO COJEPIKaHHs, B TOM

yyciae MyOJIMYHO JelaTh KpaTKUe COOOLIEHHs O pe3yiabTaTax IpPOEKTOB WM
y4eOHBIX HCCIEIOBAHUHN, IPU 3TOM I'PAMOTHO HMCIOJB30BaTh N3yYCHHbIM NOHSATHIHBIHN
anmapar Kypca GU3MKH, CONPOBOXKIATHBHICTYIIJICHUE TPE3eHTaLNEH;

IPY BBIMOJHEHUH Y4E€OHBIX NMPOEKTOB M MCCIEOBAHUN pacHpeAesaTh 00sI3aHHOCTH B
IPYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 3a7a4aMHU, CJICIUTH 3a BBIIIOJHEHUEM ILJIaHA
JeCTBUHM, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAJd B JEATEIBHOCTH T'PYIIIHI,



BBICTpanBAThb KOMMYHHUKATHUBHOC BBaHMOHCfICTBHC, YUUTBIBasA MHCHUC OKPYKarOInX.

K xoHmy oOy4yenus B 8 Kiacce mpenMeTHbIE pe3yinbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI
OTpaXkaThb C(HOPMHUPOBAHHOCTD y O0yUAIOIIUXCSI YMEHUH:

UCIIOJIB30BaTh IMOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHYKEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSHUSI BEIIECTBA, KpHUCTANIMYECKUE U aMOpdHbIE Tena,
HACBIIICHHBIA U HEHACBIILEHHBIN Nap, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrusl, TEIIOBOW JBUTATENb, SJIEMEHTAPHBIN JIEKTPUUYECKUHN 3apsij, JIEKTPUUYECKOE
10JIe, MPOBOJHUKU M JUDJIEKTPUKHU, MOCTOSHHBIM 3JIEKTPUYECKHM TOK, MarHMTHOE
10JIE;

pa3iuuaTth SBJICHUS (TEIJIOBOE pacHIMpEeHHE U CXKaTue, Tervlonepenaya, TEIIOBOE
paBHOBECHE, CMAauyuMBAaHWE, KaNWUIAPHBIE SBICHUSA, WCIAPEHUE, KOHJEHCALNs,
IIJIaBJICHUE, KPUCTAJIU3ALMS (oTBEpaeBaHue), KUIICHUE, TeIIoneperaya
(TemIoNpOBOHOCTh, KOHBEKIUS, H3IY4YCHHE), SJCKTpHU3alUs TeJ, B3aUMOJCHCTBHE
3apAlI0B, JEUCTBUSL JJIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKAHHE, B3aUMOJCHCTBUE
MarHuTOB, JEHUCTBHE MArHUTHOIO IOJSA HAa NMPOBOJAHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) 10 ONMCAHMIO HX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JJaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PM3MUYECKUX SBICHUHN B OKPY)KAIOIIEM MHpE, B
TOM uucie (U3MYecKre SBICHHUS B TMPHUPOAE: IOBEPXHOCTHOE HATSDKEHHE U
KallWUISIPHBIE SIBJIEHUSI B TPUPOJE, KpPUCTAUIbI B Ipupone, usinydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpuW3bI, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
AIEKTPUUYECKUESBIICHUS B aTMOC(EpPE, INEKTPUUECTBO KUBBIX OPTraHU3MOB, MArHUTHOE
noje 3eMid, Apeid MoIcoB, pojb MAarHUTHOTO MOJIS JJIs KU3HU Ha3emile, MOJIsIpHOe
CUSIHUE, TPH O3TOM IMEPEeBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYI0, BBIICISTH
CYIIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3UUECKUXSIBICHHUI;

OTHCBIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCIONb3Ys (pusnueckue
BEJIMYMHBI (TeMmIrepaTypa, BHYTPEHHSISI SHEpPrusi, KOJMYECTBO TEIJIOTHI, YJeIbHas
TEMJIOEMKOCTh BELIECTBA, y/JeIbHAs TEIIOTA

IUIaBJIEHUs, YJelbHass TeIuloTa MapooOpa30BaHMs, YyJeNbHas TemjIoTa CropaHus
TOIIMBA, KO3(P(PHUIMEHT TOJE3HOTO AEHCTBHS TEIUIOBONH MAIIMHBI, OTHOCHUTEIIbHAS
BJI&KHOCTh BO3/yXa, JIEKTPHUECKUI 3apsil, CHJIa TOKa, SJEKTPUUECKOE HaNpsDKEHUE,
COIIPOTHBIIEHUE MPOBOJHUKA, YIEIBHOE CONPOTHUBIEHHE BEIECTBa, paboTa U
MOITHOCTb 3JIEKTPUYECKOTr0 TOKA), IPU ONMMCAHUM MPABUWIBHO TPAKTOBATH(PHU3HUECKUIL
CMBICIT HCIIOJIb3YEMbBIX BEIMYHMH, O0O3HAUYEHUS W EIUHUIBI (HU3NYECKUX BEJHYHWH,
HaXOJUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (U3UYECKYIO BEIWYHHY C JAPYTHMH
BEJIMYMHAMU, CTPOUTH IPaUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
XapakTepu3oBaTh CBOWCTBa TeJ, (U3MYECKHUE SIBJICHHUS M TPOLECCHI, HCIONb3Ys
OCHOBHBIE TIOJOKEHHUSI MOJIEKYISPHO--KHHETHYECKOW TEOPUH CTPOCHUS BEIIECTBa,
OPUHIMUI  CYNEPIOo3UIUN ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsja, 3akoH Oma ans ydacTka memnu, 3akoH JDxoyns—JIeHIa, 3aKoH COXpaHEHUs
SHEPIuu, NMpH 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUCBIBATh €TO
MaTeMaTHYECKOE BBIpaKCHNE;

OOBACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA T€J, B TOM YHCIE U B KOHTEKCTE
CUTYaIHi MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE W3 1—2 JIOTMYECKUX LIaroB C
omnopoit Ha 1-2 M3ydeHHBIX CBOWCTBA (PU3UYECCKUX SBJIICHUM, PU3MUESCKUX 3aKOHOB HJIN
3aKOHOMEPHOCTE;

pemath pacuéTHbEe 3a7auyd B 2—3 JIEHCTBHS, HCHOJB3ysd 3aKOHBI U (OPMYIIHI,
CBs3bIBaOIIME (U3MUECKHe BEIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBHUS 3aJlaud



3alAChIBaTh KPAaTKOE YCJIOBHE, BBIABIIATH HENOCTATOK JAHHBIX U PEIICHUS 3aJa4H,
BbIOMPATh 3aKOHBI U (POPMyYJIbI, HEOOXOAUMBIE [l €€ pelleHHs], IPOBOANUTh PACUETHI U
CpaBHUBATh MOJIyY€HHOE 3HaUeHHE (PU3NYECKON BETMUYMUHBI C U3BECTHBIMU TaHHBIMHU;
pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh NPU TMOMOLIH (UIUIECKUX
METOJOB,  MCIIONb3ysd  ONHUCAHUE  HUCCIENOBAHMSA,  BBIICIATH  IIPOBEPSAEMOE
IIPEIIIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IIOPAAKA IPOBEICHMS HCCIIECJOBaHMS,
JIEJIaTh BBIBOJIBL;

NPOBOJUTH OIBITHI MO HAOIIOACHHUIO (PU3NYECKUX SBICHUN WM QU3MYECKHX CBOMCTB
Tesl (KanWuIApHbIE SBJICHMS, 3aBUCHUMOCTb JaBJICHMs BO3JyXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH NPOLIECCA OCTBIBAHUS U HATPEBaHMS IIPU U3JIY4EHHH OT L[BETa
u3ydyaroule (morjomaronieil) IOBEPXHOCTH, CKOPOCTb MCHApeHUs BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alus Tell U
B3aMMOJECHCTBHE IJIEKTPUUECKUX 3apAI0B, B3aUMOJIECHCTBUE ITOCTOSHHBIX MarHUTOB,

BU3YaJIU3aIUsl MATHUTHBIX IOJICH IMOCTOSHHBIX MarHUTOB, IEHCTBUSMArHUTHOTO TIOJISI
Ha TPOBOJHUK C TOKOM, CBOMCTBAa JJICKTPOMArHWTAa, CBOMCTBA JJICKTPOJIBHUTATEIIS
MOCTOSIHHOTO TOKa): (OpPMYJIMPOBaTh MPOBEPSIEMbIC IPEAIOIOKEHHsI, COOHpaTh
YCTAaHOBKY W3 MPEIUIOKEHHOro O00OpYyIOBaHHWs, OIKCHIBATH XOJ OIbITA U
(GbopMyIHUpPOBATh BHIBOIBI;

BBITIOJHSATE MPSIMBIC U3MEPEHUST TEMIIEPATYpPhl, OTHOCUTEIIEHON BIAQXKHOCTH BO3/yXa,
CHJIBI TOKA, HANPSDHKCHUS C HWCIOJIb30BAHUEM AaHAIOTOBBIX MPHUOOPOB U JATYMKOB
(GU3NYECKUX BEJIWYHMH, CPaBHUBATh PE3y/IbTaThl HM3MEPEHHUH C Y4ETOM 3aJIaHHOMU
a0COIIOTHON MOTPEIIHOCTH;

MPOBOAMTH HCCIIEOBAaHHE 3aBUCHUMOCTH OJHOW (DPM3MUYECKON BENIWYHHBI OT JIPYTOH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBHCHMOCTH COITPOTUBIICHUSI TIPOBOJIHUKA OT
€ro JUIMHBI, TUTOMIA/IA MTOTIEPEYHOr0 CEUSHUSI U YACIHLHOTO CONPOTHUBIICHHUS BENIECTBA
MPOBOJHMKA, CUIIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HANIPSDKEHUSI Ha MMPOBOIHUKE,
UCCIIEIOBAHNE TIOCJEIOBATEIPHOTO M TMapaieIbHOTO COEAMHEHUN MPOBOJIHUKOB):
TUTAHUPOBATh HCCIICAOBAaHNE, COOMPATh YCTAHOBKY W BBITOJIHATH H3MEPEHHUS, CICIYS
MPEUIOKECHHOMY TUIaHy, (PUKCUPOBATH PE3yIbTAThl MOJYUYEHHOW 3aBUCUMOCTH B BHJIE
Tabnui U TpaduKoB, AeNaTh BBIBOJBI MO PE3yNbTaTaM UCCIIEIOBAHNUS;

MPOBOANTH KOCBEHHBbIE HM3MEpPEHHUs (U3NYECKUX BeMUUWH (yaenbHas TEII0EMKOCTh
BEIICCTBA, COMPOTHUBIICHUE MPOBOJHUKA, padOTa M MOIIHOCThH JJIEKTPHUECKOTO TOKA):
IUTAHUPOBATh M3MEPEHUs, COOHMpaTh OSKCICPUMEHTAIBHYIO YCTaHOBKY, CIICAYS
MPEUIOKECHHOW HHCTPYKITUH, H BBIYUCIIATH 3HAYCHHE BEJTMYNHBI;

coONrofaTh TmMpaBuja TEXHUKH O€30MacHOCTH Tpu paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;

XapaKTepU30BaTh MPHHIUIBI JIEHCTBUS HW3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB C OIMOPOH Ha WX ONMUCaHUsA (B TOM WYHCJE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUYETUHK DICKTPUUECKOM
DHEPTUH, DIIEKTPOOCBETUTENBbHBIE TMPHOOPHI, HarpeBaTelbHBIE AIEKTPOIPUOOPHI
(puMepBl), SJEKTPUYECKHE MPEIOXPAHUTEIH, JJIEKTPOMATrHUT, JJICKTPOJBHUTATEIb
MOCTOSTHHOTO TOKAa), WCIIOJIB3ys 3HAHHS O CBOWCTBAaX (U3WYECKUX SBJICHHA H
HeoOXoauMbIe (PU3MYECKHEe 3aKOHOMEPHOCTH;

e  pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA U M3MEPHUTEIbHbIE IPUOOPHI 1O
CX€MaM U CXE€MaTUYHBIM PUCYHKaM (XHIKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETD,
TUTPOMETp, ABUIaTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTAaBIIThH
CXEMBI JJIEKTPUYECKHUX LEIEH C IOCIEN0BATEIbHBIM U MApaUICIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTel;

NPUBOANUTH TPHUMEPHl (HAXOAMTH HMH(POPMAIMIO O TMpUMepax) MPaKTHYECKOTO



UCIONIb30BaHUsl (DU3MUECKUX 3HAHUN B TMOBCEIHEBHOM >KM3HU g oOecredyeHus
0e30MacHOCTH TpU OOpalieHHMH C OpudopaMu M TEXHUYECKUMHU YCTpPOICTBaMH,
COXpaHEHHsI 370POBbS M  COONIONEHUS HOPM SKOJIOTUYECKOTO IOBEICHHS B
OKpYXKaroILEH Cpese;

OCYIIECTBIISITh MOUCK HHGopManuu Qundeckoro coaepkanusi B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHMM M TMYTEM CpPAaBHEHHUS JOMOJHUTENBHBIX HCTOYHHKOB
BBIJICNIATE HMH(OPMAIMIO, KOTOpas SBISAETCS NPOTHBOPEYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BHINOJHEHUH YYEOHBIX 3aJJaHUI HAyYHO--MIOMYJISIPHYIO JINTEPATYPY
buznyecKkoro cojaep:KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIAJETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, IMpeoOpa3oBaHus WHPOPMALUU U3
OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE IHUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 00oO0Ias
UH(GOPMALIMI0 U3 HECKOIBKHX MCTOYHUKOB (PU3MUYECKOTO COJEp>KaHUs, B TOM UHUCIE
nyOJIMYHO  MpPEACTaBIsATh  PEe3yJbTaThl MPOEKTHOM WM  HCCIEA0BaTEIbCKOM
JeSITEJIbBHOCTH, MPU 3TOM I'PAaMOTHO HCIIOJIb30BAaTh M3YyUEHHBIM NMOHATUHHBIN anmapar
Kypca (pU3MKH, COIIPOBOXK/IATh BBICTYIUIEHUE IPE3CHTALUEN;

IpU BBIMIOJHEHUU YYEOHBIX IPOEKTOB W UCCIEJOBaHMN (PU3NUECKHX IPOIECCOB
pacnpenensits 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C TMOCTaBICHHBIMHU 3aj[auaMu,
CIIEIUTh 32 BBIIOJHEHHEM IUJaHA JEUCTBUH U KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHMBAaThb  COOCTBEHHbI BKJIAJ B  JIEATENbHOCTh  TIPYIIbI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, IPOSIBIISISI TOTOBHOCTH pa3pemiath KOH(GIUKTHI.

K xoHny oOyueHust B 9 kiacce mpeiMeTHbIE pe3yibTaThl Ha Ga30BOM YpOBHE JOJKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHHI:

UCIIOJIBb30BaTh IOHATHS: CHUCTEMa OTCY€Ta, MaTepuajbHas TOYKa, TPAECKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTo JBMKEHUs, Aedopmanus (ynpyras, niacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U TMEPErpy3Ku, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIrO Tela, PaBHOBECHE,
MEXaHW4YecKhe KoiebaHUus U  BOJHBI, 3BYK, HH(pPa3Byk U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CIEKTPhl MCIyCKaHUS U TMOIJIONIEHUus, anbda-, Oerta- M raMma-
U3ITy4eHUs], U30TOIBL, SiJepHasi YHEPreTHUKa;

pa3iauyaTh SBICHHMS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE [IBHIKEHUE,
PABHOYCKOPEHHOE NMPSIMOJIMHENHOE BUKEHUE, CBOOOJHOE Ma/IEHUE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE JBHKEHHUE,
KosiebaTenbHOe JBM)KEHHE (3aTyXalollue M BbIHY)KICHHbIE Koe0aHMs), pPE30HAaHC,
BOJIHOBOE JBWKEHHUE, OTpPaKCHUE 3BYKa, MPSAMOJIMHEMHOE paclpoCTpaHEHUE,
OTpa)kKCHHE U NPEIOMIIEHHE CBETA, IIOJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3I0KECHHUE
0enoro cBeTa B CHEKTP U CJIOXKEHHE CIEKTPAJbHBIX IIBETOB, AHMCIIEPCHS CBETAa,
€CTECTBEHHAsI paAOAKTUBHOCTh, BOSHUKHOBEHHE JINHENYATOTO CIIEKTPAU3IIYYEHHUS) 1O
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
buznyeckoe sBJIECHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKpYyKarolieM Mupe (B
TOM 4HcClie (U3NYECKHE SIBICHHUS B MPUPOJE: MPUINBHI U OTJIMBBI, IBUKECHUE TUIAHET
ConHEYHOU CHCTEMBI, PEAKTUBHOE IBHYKEHUE )KUBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB
KMBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKHE BOJHBI, I[yHaMH, 3XO, IBeTa Tell,
ONTUYECKHE SBJICHUS B  TpUpoAe, Ouoioruyeckoe JeiicTBUE  BUIAMMOTO,
yAbTpaUOIETOBOTO M PEHTTEHOBCKOTO HW3IY4YEHHUH, €CTECTBEHHBIM palOaKTHUBHBIN
(GOH, KOCMHYECKHE Jy4M, paJAMOAKTHBHOE U3Iy4YEHUE MPHUPOJIHBIX MHHEPAJIOB,



JIeCTBHE paJlMOAKTUBHBIX M3Iy4eHUH Ha OPTaHW3M YENIOBEKa), IPU ITOM MEPEBOANTH
NPaKTHYECKYIO 337ady B y4eOHYIO, BBIICNSATH CYIIECCTBEHHBIC CBOMCTBA (TPH3HAKN)
(bU3NUECKUXIBICHU;

OTIMCHIBATh M3YYECHHBIC CBOMCTBA TEN U (PU3MUECKUE SBICHUSA, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (CPEAHSAS M MTHOBEHHAs CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JBIKCHHHU,
YCKOpEHHE, NepeMEIICHNe, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIA YIPYTrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO IaJCHUS, BEC TEJla, UMILYJIbC TEJA, UMITYJIBC
CHJIBI, MEXaHWYecKasi paboTa M MOIHOCTh, NOTCHIMAIbHAS YHEPTHUs Teja, TOIHATOTO
HaJl MOBEPXHOCTHIO 36MJIH, TOTCHIMAIbHAS SHEPTUs C)KATON MPYKUHBI, KHHETHYECKAsT
SHEPrusi, IOJHAs MEXaHW4ecKash JHEprHs, MepHoJ W YacToTa KoJieOaHWid, JIuHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCThb CBETA, IIOKA3aTeb MPEIOMIICHHS
cpezpl), TIPU ONMHUCAHUHM NPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCIOIb3YEeMBIX
BEJIMYMH, OOO3HAUCHHMS M CIUHMIBI (PU3NYECKUX BEIMYUH, HAXOMUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (U3UYECKYI0 BEJIMYMHY C APYTHMHU BEJIWYMHAMHU, CTPOHUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMYNH;

XapaKTeprU30BaTh CBOMCTBA Tell, (PM3NYECKHUE SIBJICHUS U TPOILECCHI, UCTIONB3Ysl 3aKOH
COXpaHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS,

NPUHIUI CYTIEPIIO3ULIMU CHJI, IPUHIMIT OTHOCUTEIbHOCTH [ anmuies, 3akoHbl HproTOHAa,
3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPAXXEHUS U IPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHUS 3apsAI0BOTO U MACCOBOTO YHCET IPU SJIEPHBIX PEAKLHUAX, IPU ITOM JaBaTh
CJIOBECHYIO (POPMYITMPOBKY3aKOHA U 3aIMChIBATh €TO0 MAaTEMaTHUECKOE BBIPAXKECHHE;
OOBSICHATH (PU3MUECKUE TPOLECCHl W CBOMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyalluii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  NPUYUHHO--
CJIEZICTBEHHbBIE CBSI3U, CTPOUThH OOBACHEHHE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOPOH Ha 2—
3 U3y4yeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUM, (U3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

peuath pacu€THbIE 3a/1a4M (OMUPAOLIUECs Ha CUCTEMY U3 2—3 YpaBHEHHIT), UCTIONIb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaN3a
YCIIOBHS 3a/1a4dl  3alHCHIBATh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTAIONIUE WU
U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOIUMBIE ISl peIIeHus,
OPOBOJIUTH PACUYETBl W  OLEHHMBATh PEAIUCTHYHOCTh IOJYYEHHOI'O 3HAYEHUS
(U3UYECKON BETMYHUHBL;

pacrio3HaBaTh TPOOJEMBI, KOTOPbIE MOXHO pEIIUTh MPH TOMONM (U3NIECKHX
METO/IOB,  HCIIONB3Ysl ~ ONKMCAHWE  HCCICNOBAaHUS,  BBUICIATH  MPOBEPSIEMOE
NPENONI0KEeHNE, OLIEHUBATh MPAaBUIBHOCTh TMOPSIKA MPOBEACHUS HCCIIEAOBAHUS,
JieNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOIIOJEHUIO (DM3UYCCKUX SIBICHUH WIN (QU3NIECCKAX CBOWCTB
Tes (M3ydeHue BTOporo 3akoHa HbioTOHA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHui Npy>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTH OT aMIUIATY/IbI MaJIbIX KOJIeOaHUH, IPSIMOIMHEWHOE pacTipOCTpaHEHHE
CBETa, pa3lioKeHHe OeNoro cBeTa B CIEKTP, HW3YUYEHHE CBOWCTB HM300paKCHUS B
IUIOCKOM 3€pKajJle M CBOMCTB M300pakeHus IpeaMeTa B coOuparomeil nuH3e,
HaOJIOZIGHNE CIUIOUNIHBIX W JIMHEHUYaTBIX CHEKTPOB H3JIyYEHHs): CaMOCTOATEIBHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000PYI0BaHHS, ONTUCHIBATH X0/ OTBITA U
€ro pes3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

NPOBOJIUTH MPU HEOOXOAWMOCTH CEpPHIO NPAMBIX HM3MEPEHUH, ONpenenss CpeaHee
3HaYeHHE U3MepseMOol BeNWYHMHBI ((DOKYCHOE pACCTOSHUE COOMpAIOLIEH JIMH3BI),
000CHOBBIBATH BBIOOP cIToco0a M3MEPEeHHS (M3MEPUTEIHLHOTO IPHOOpa);

NPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTEH (PM3NYECKUX BEIWYMH C MCIIOJIb30BaHHEM



IPSIMBIX U3MEPEHHH (3aBUCUMOCTh ITyTH OT BPEMEHU

IpU PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HayallbHOM CKOPOCTH, Iepuoaa KojeOaHuii
MaTEMaTUYeCKOro MAasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETA OT
yria majeHusl U yria MpeioMJIeHUs OT yrila MaJieHus): MIIaHUPOBaTh HCCIEI0BaHuE,
CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY, (DUKCHUpOBAaTh pe3yJabTaTbhl MOJYUYEHHOM
3aBUCHUMOCTH (PM3UYECKUX BEIMYUH B BUC TaOIHUI] U rpaduKoB, JeTIaTh BBHIBOJBI IO
pe3yJipTaTaM MCCIIE10BaHNUS;

MPOBOJAUTH KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BEIUYMH (CpPEeIHSAS CKOPOCTh U
YCKOpEHUE Teja MpU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOAHOIO MaJIeHus,
KECTKOCTh MPYKHUHBI, KOA(OUIMEHT TPEeHHUS CKONbKEHHUs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa W TIEPUOA KOJICOAHW MAaTeMaTHYeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJa COOMparomiell JMH3bI, paJHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMOIHSTH
U3MEpEHUs, CIeaysl MPEeUIOKEHHON HHCTPYKIIMH, BBHIYUCIATh 3HAYCHHE BEITUYHUHBI U
aHAJIM3UPOBATh TOJYYCHHBIE pe3yiabTaThl € YYETOM 3aJaHHON TMOTPEIIHOCTH

U3MEPEHHU;
coOnrofaTh TMpaBuia TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

pasiindatb OCHOBHBIC IIPHU3HAKKW HU3YYCHHBIX (1)H31/I‘{GCKI/IX MOZICJIGfII MarcepurajibHasa
TOYKa, a0COIIOTHO TBEPIOE TENIO, TOYEUHBbIH HCTOYHUK CBETa, Jyd, TOHKas JIMH34,
IUTaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAs MOJEb aTOMHOTO SJIpa;

XapakTepu3oBaTh IPUHLUIBl JEWCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OIOPOH Ha WX OMHUCAHUA (B TOM YHCIIE: CIIUIOMETD, JaTYUKU MOJOKEHHUS,
PACCTOSAHUA N YCKOPCHUSA, PAaKECTa, 5X0JIOT, OYKH, IICPUCKOII, q)OTO&HHapaT, OIITHYECCKHEC
CBETOBOJIbl, CIIEKTPOCKON, IO3UMETp, Kamepa BuibcoHa), UCHONB3YyS 3HAHHUS O
CBOMCTBaX (PM3NYECKUX SIBIEHUI U HE0OX0AUMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH M3YyYCHHBIX TEXHUYECKHX YCTPOMHCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHUX IPOLIECCOB IMPH PELIEHUH yueOHO--
MPAKTUYCCKUX 3aJad, ONTUYCCKHUE CXCMbI IJIA IMOCTPOCHUA I/I306pa)K€HI/II71 B IINIIOCKOM
3epKaiie U cobuparonieil I1H3e;

OPUBOAUTH TpPHUMEPHl (HAXOAUTh HMH(POPMAIMI0 O TMpUMepax) MPaKTHYECKOTo
HCIIOJIb30BaHUA q)HSI/IlIeCKI/IX 3HAHUUA B HOBCGI[HCBHOfI KU3HU )14 oOecrieyeHus
0e30MacHOCTH NpHU OOpalieHHMH ¢ NOpuOopaMU M TEXHUYECKUMHU YCTpOICTBamH,
COXpaHEHMsI 370pOBbS M  COOJNIOZEHUS HOPM HKOJIOTUYECKOTO IOBEJIEHHUS B
OKpYXKarolleH cpee;

OCYIIECTBIISATh TOUCK HH(poOpMauuu Qu3ndeckoro conepkanus B VIHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3allpoc, HAXOIUTh IYTH ONpeAeTeHUs
JIOCTOBEPHOCTH TOJYYEHHOW MH(MOpMAIMM HAa OCHOBE MMEIOLIMXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIOJIb30BaTh MPU BBHIIOJIHEHUH YYEOHBIX 3aJJaHUi Hay4yHO--TIONMYJSPHYIO JUTEPATypy
bu3nyecKkoro cojaep:KaHus, CIPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMM KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMsl HHPOpPMAUHU U3
OJIHOM 3HAKOBOM CUCTEMBI B JPYIYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOILICHHUS HAa OCHOBE MH(OpMAINH
U3 HECKOJIbKHX HMCTOYHUKOB (PU3UYECKOTO COACp)KaHUs, IYOJUYHO IPEACTaBIAThH
pe3yJIbTaThl MIPOEKTHOM WIIM HMCCIEN0BATENbCKOU NEATEIBHOCTH, IPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBINH MOHATUHHBIA anmapaT H3ydaeMoro pasziena (U3MKH |
COIIPOBOKJATh BBICTYIUICHHE TMpE3CHTALUEeH ¢ y4&€TOM OCOOCHHOCTEH ayIuTOpPHH
CBEpPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE7

KJACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
No HaumeHoBaHue pa3/ieioB 4 TeM (uudposbIe)
n/n NPOrpaMMbI Beero Konrpoabnsie | Ilpakruyeckue 0BpazoBaTeBHbIC
padoThI padoThI
pecypchl
Pa3nen 1. ®u3nka u eé poJib B IO3HAHUH OKPY:KaI0LIEero Mupa
bubnuorexa [JOK
1.1 dusuka - HayKa 0 IPUPOLE 2
K prpon https://m.edsoo.ru/7f4161
94
1.2 dusnyeckre BEJTNUUHBI 2 1 Bubmorexa ITOK
https://m.edsoo.ru/7f4161
94
bubmmoteka [IOK
1.3 EcrecTBeHHOHAYYHBIN METOI O3HAHUA 2 1
i A https://m.edsoo.ru/7f4161
94
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBe/IEHNS 0 CTPOCHHH BelllecTBa
bubmmoteka [IOK
2.1 CTpoeHue BelecTBa 1
P B https://m.edsoo.ru/7f4161
94
29 JIBr>KeHUE U B3aUMOJIEHCTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4161
94
bu6nunorexa [JOK
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2
P B https://m.edsoo.ru/7f4161
94
Hroro no pazueny 5

Pa3nen 3. /IBu:KeHHe ¥ B3aUMOAelicTBHE TeJl



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

bu6nmorexa [IOK

3.1 M
CRAMIICCOT ABIDRCHHC https://m.edsoo.ru/7f4161
94
3.2 WHueprus, macca, INIOTHOCTh bu6nmorexa [IOK



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

https://m.edsoo.ru/7f4161
94

bubmuorexa [JOK

3.3 Cuia. B c 14
. AR CH https://m.edsoo.ru/7f4161
94
Hroro no pazneny 21
Pasznen 4. laBiienne TBEPABIX TeJl, ;KHAKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBneHust TBEPILIMU 3 bubnmnoreka [JOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edsoo.ru/7f4161
94
bubnuorexa [JOK
4.2 5
Jlarerie xuaKocTA https://m.edsoo.ru/7f4161
94
bu6nuorexa [JOK
4.3 A 6
TMOC(EpHOE TaBICHHUE https://m.edsoo.ru/7f4161
94
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f4161
94
Hroro no paszneny 21
Pa3nen 5. PaGora u MomiHOCTh. DHEprus
bu6nunorexa [JOK
5.1 Pa6 3
aboTa 1 MOMHOCTD https://m.edsoo.ru/7f4161
94
bu6nunorexa [JOK
5.2 I1 5
POCTHIE MEXAHHIMBL https://m.edsoo.ru/7f4161
94
5.3 Mexanuyeckast SHepPTHsI 4 buomiorexa LIOK

https://m.edsoo.ru/7f4161
94



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
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

Hroro no pazgeny

12

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

12




8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m IAUMEOBAIIE PASIEOR 1 TeM Konrtpoasbnbie | IlpakTuyeckue (1upponsie)
nporpamMmmel Bceero P P o0paszoBaTejbHbIe
padoThI padoThI
pecypchbl
Pasznea 1. TenioBble ABJICHUS
. bubnmoreka [JOK
11 CrpoeHue 1 CBOMCTBA BEIIECTBA 7
P H https://m.edsoo.ru/7f4181
ce
bubnnorexa [JOK
1.2 TemoBbie poLecChl 21 1 )
por https://m.edsoo.ru/7f4181
ce
Hroro no paszneny 28
Paznen 2. DinekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
21 DneKTpuyecKue 3apsbl. 3apsHKeHHBIE Tena . 1 bubmuorexa [JOK
' U UX B3aUMOJIEUCTBUE https://m.edsoo.ru/7f4181
ce
2.2 [TocTOSIHHBIN MEKTPUUYECKUI TOK 20 1 7 Lngposas nadoparopus
Releon
Hudposas naboparopust
2.3 MarsuTHbIC SBICHUS 6 1 15 Releon
2.4 DneKTpOMarHuTHas UHAYKIUS 4 Lngpoas naboparopus
Releon
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ni/n HauveHoBate pasieon 1 Tem Kontpoanupie | IIpakTuueckue (unpporric)
nporpamMMbl Bceero P P o0pazoBaTeJbHbIE
padoThI padoThI
pecypcesbl
Paznea 1. Mexanuuyeckue siBJeHUSA
11 Mexaandeckoe IBHKCHUE U CITIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONHMCaHUS https://m.edsoo.ru/7f41a4a
6
1.2 BzanMmoneiictBue Ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a
6
1.3 3aKOHBI COXpaHEHHS 10 3 brbmmorexa LOK
https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 40
Pa3znen 2. Mexann4veckue KoJe0aHUSA U BOJTHbBI
bu6nunorexa [IOK
2.1 MexaHndeckue KojaeOaHus 7 3
https://m.edsoo.ru/7f41a4a
6
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a
6
Hroro no pazmeny 15
Pa3nen 3. Di1eKTpOMArHUTHOE MOJ1€ U 3JIEKTPOMATHUTHBIE BOJTHbBI
DNIEeKTPOMarHuTHOE TOJIE 1 [Mudposas maboparopus
3.1 6 2 Rel
ANIEKTPOMATrHUTHBIC BOJTHBI eleon
Hroro no pazueny 6

Pa3gen 4. CBeToBbIE IBJICHUSA



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

4.1

3aKOHBI pacpOCTPaHEHHUS CBETA

bubmuorexa [JOK




https://m.edsoo.ru/7f41ada
6

bubmuorexa [JOK

4.2 JIMH3BI ¥ ONITHYECKHE IPHOOPHI 6 3
pubop https://m.edsoo.ru/7f41ada
6
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 bubmorexa [IOK
https://m.edsoo.ru/7f41ada
6
Uroro no pazueny 15
Pa3nen 5. KBanToBble iBJI€HUS
51 Hcnyckanue u MoriomneHnue cBeTa aToMoM 4 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41ada
6
bu6nuorexa [IOK
5.2 CTtpoeHne aTOMHOTO sapa 6 1
P P https://m.edsoo.ru/7f41ada
6
bu6nunorexa [IOK
5.3 SlnepHbIC peakuu 7 1
AeP peaitt https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 17
Paznen 6. [loBTOpUTEILHO-0000 A0 IINIA MOTYJIb
6.1 IToBTOpenue u 06001IEHHE COAECPIKAHUS 9 5 Hudposas naboparopus
' Kypca Gu3uku 3a 7-9 Kimacc Releon
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 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
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




INIOYPOYHOE INTAHUPOBAHHUE7

KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Hara uupposnie
/i yp Beero Konrposnbneie | IIpakTudeckne | y3yyenus oBpazoBaTeIbHEIe
padoThI padoThI pecypenI
1 ®du3uka — HayKa 0 IPUPOJIE. 1
SBnenus npupobl
2 duznyeckue IBIeHUs 1
3 ®uznuecKue BeIUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue Hudposast naboparopus
4 TEeMITepaTypbl IPU TTOMOIITH 1 1 Releon
KUJIKOCTHOTO TEPMOMETpA U TaTUYnKa
TeMmeparypbl"”
MeTo/1bl Hay4HOTO TO3HAHUS.
5 Ormchne (1})I:3qucxﬂx SIBIICHUH C 1 bubmmorexa LOK
. https://m.edsoo.ru/ff09f72
MOMOILBIO MOJIENEN 3
Ypok-uccnenosanue "IIpoepka
6 TUTIOTE3bI: TaTbHOCTH MOJIETA MIAPHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OouiblIe BbICOTa ImycKa'"
Crpoenue BemiecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmorexa [IOK
CTpoeHHe BemeCTBa https://m.eds;)o.ru/ff09fe0
8 JIBH>KeHHE YacTHI BEIICCTBA 1 bubnnorexa LHOK
https://m.edsoo.ru/ff0a013
€



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

VYpoxk-uccienoBanue «OMnbIThI IO

9 HaOJII0JICHUIO TEIJIOBOTO PACIITUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozibl. OG00IIEHH E 110 Pa3aeTy Bubmorexa IIOK
«[TepBOHAYATBHbIE CBEICHHS O https://m.edsoo.ru/ff0a037
CTPOCHHH BEIECTBAY 8
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c
JIBIKCHUC 6
bubmuoreka [JOK
13 CxopocTb. EaAuHUIIBI CKOPOCTH
P FUTHIT P https://m.edsoo.ru/ff0a079
C
14 Pacuer myTH 1 BpeMeHU IBUKCHUSA bubmorexa HOK
yt P https://m.edsoo.ru/ff0a0ae
4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0cl
0
[TnotHoCTH BemnecTBa. Pacuer macchl [udposas nadboparopust
16
1 00beMa Tejia 0 ero MIOTHOCTH Releon
17 JlabopaTopHas pabota «OnpenenecHue
IJIOTHOCTU TBEPIOTO Telay
18 Pemenue 3amgad nmo reme "[lnoTHOCTH bu6mmoreka [IOK
BemiecTa" https://m.edsoo.ru/ff0a123
C
Cuna xak XapakTepuCTHKa
19

B3auMoaercTeusa tei. Cuia
ynpyroctu. 3akoH ['yka



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

20

JlaGopaTtopHas paborta «3ydueHue
3aBHCUMOCTH PaCTSIKEHHUSI




(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOMN CHIIBD»

21 [[“IBnenue Tsarotenusi. Cuma TsKECTH
CBs3b MEXKY CUJION TSKECTH U
22 N bu6mmoreka [IOK
Maccoii Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al77
3ama4 o teme "Cuma TSKECTH 3
23 Cuiia TsKecTy Ha APYTHX IJIaHeTax. bubnunoreka [JOK
dusndeckue XapaKTePUCTUKY TTIAHET https://m.edsoo.ru/ff0a150
2
udposas naboparopust
24 N3mepenue cuit. Jluramomerp Releon
25 Bec tena. HeBecomocTth bubmorexa HOK
https://m.edsoo.ru/ff0al77
8
CrnosxeHue IByX CHJI, HAPABICHHBIX
26 10 OJTHOI nﬂgﬁ)ﬁ P bubmmnoreka IIOK
¢ TIPAOH: https://m.edsoo.ru/ff0ala7
PaBHopeiicTByIOAs CHIT 0
97 Pemenue 3agau no reme
"PaBHoneiicTByromIas cui'
28 Cuna TpeHus u e€ Bubl. TpeHue B bubmuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9
c
JlabopaTtopHas pabota «3ydeHue
3aBUCHMOCTH CHUJIBI TPEHUS
29 bu6mmoreka [JOK
CKOJIBKEHUS OT CHJIBI TaBJICHUSI U
https://m.edsoo.ru/ff0alcc
XapakTepa COMPUKACAIOIINXCS 3
IMOBEPXHOCTEI =
30 Pemenue 3aa4 Ha onpeneneHue

PaBHOJECUCTBYIOIIEH CUJIIbI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
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Pemrenue 3agau mo remam: «Bec
tenay, «I paduyeckoe n3o0paxeHne

Bbubmorexa [JOK
https://m.edsoo.ru/ff0alde

0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

cuy, «Cuibly, «PaBHOEHCTBYIOIIAS
cun»

KonrponsHas pabora no remam:
«MexaHndeckoe IBHKeHHey, «Macca,

32
IJIOTHOCTBY, «Bec Tenay,
«"paduyeckoe n300pakeHNEe CUIT»,
«Cunb»
33 JaBnenue. CriocoObl yMEHBIICHUS U [{udposas madboparopus
YBEIIUYCHUS JTaBICHHUS Releon
JlaBieHue raza. 3aBUCUMOCTb [Mudposas madbopatopust
34 JIaBJIEHHS Ta3a OT 00bEMA, Releon
TEMIIEPATYPhI
[lepenaya maBnenus TBEPABIMU [udposas nadboparopust
35 TeJIaMU, YKUAKOCTIMU U Ta3aMHu. Releon
3axon [lackans
36 JlaBlIeHHME B KUJIKOCTH U Ta3e, [udposas nadboparopust
BBI3BAHHOE JE€HICTBHUEM CHJIBI TIKECTH Releon
37 Pemenue 3amau no teme «JlaBneHue B bubmuoreka [JOK
JKUJKOCTH U Ta3e. 3akoH [lackaisy https://m.edsoo.ru/ff0a282
6
bu6mmoreka [JOK
38 Coobuiarouecst cocy b https://m.edsoo.ru/ff0a297
0
39 IM'mapaBnuueckuii npecc bubmorexa HOK
https://m.edsoo.ru/ff0a313
6
40 Manomerpsl. [lopuiHeBo
JKUJKOCTHBIM HacOC
41 ATtMmocdepa 3eMiau U PUYUHBI €€ bubnmoreka [JOK

CYIICCTBOBAHUSA

https://m.edsoo.ru/ff0a2b5

a



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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Bec Bo3nyxa. ATMocdepHoe

Bbu6mmorexa [JOK




JaBIICHUE

https://m.edsoo.ru/ff0a2b5
a

N3mepenue atMochepHOro AaBJICHUS.

[Mudposas nadboparopust

43 OmnbiT Toppuuein Releon
3aBUCUMOCTB aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubmmorexa [TOK
Mops https://m.edsoo.ru/ff0a2fc
4
45 bapometp-anepouna. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PAa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc
4
46 Permrenue 3agau mo reme "
ATmocdepHoe naBienue"
JleiicTBHE KUAKOCTH U Ta3a Ha [Mudposas nadboparopust
47 MOTPYXEHHOE B HUX TEJO. Releon
ApxumenoBa cuia
Jlaboparopnas pabora «Onpenenenue
48 BBITIKABAIOIIEH CHITBL, BH6H.HOTeKa HOK
NEACTBYIOIIEH Ha TEIO, OTPYKEHHOE https://m.edsoo.ru/ff0a33f
B KHUJIKOCTb)» ¢
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCHMOCTH Beca Bubnmorexa IIOK
Tela B BOJIE OT 0GBHEMA TOrPYIKEHHOI https://m.edsoo.ru/ff0a351
B )KHJIKOCTh YaCTH TEJIa» 4
bu6mmoreka [JOK
>0 Hrasatie Tex https://m.edsoo.ru/ff0a3a9
6
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa uin

KOHCTPYUPOBAHUE JIOJKHA U
onpeaeseHue e€ rpy3onoabEMHOCTH"



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

52

Pemenue 3aaa4d 110 TcMaM: «IlmaBanue

Bbu6mmorexa [JOK




cynoB. BoznyxormiaBanue,
«/laBieHue TBEPAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edso0.ru/ff0a365

4

KonTponbHas pabora no teme

53 «/laBiieHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

54 Mexannueckasi pabora Bubnuorexa LIOK

https://m.edsoo.ru/ff0a3f8
2
bubmuoreka [JOK
> Morszocts. EAMHHIE MOUHOCTH https://m.edsoo.ru/ff0a3f8
2
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MpHU 1
noabEMeE 110 JIeCTHHIIE"

57 IIpocteie MexaHu3Mbl. Poryar.

PaBHOBecue cun Ha priyare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGoparopHas paboTa 0.5 BH6H_HOTCK3 LOK
«HMccnenoBanue ycioBU paBHOBECHSI https://m.edso0.ru/ff0a478
phIyara» £

59 Pemenue 3anau o teme «Y cloBus bu6mmoteka [IOK
PaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a

6
Koaddurment nonesnoro aercTBust

60 Mexanusma. Jlaboparopnas pabora 05
«3mepenne KI1/] HaknoHHOM
MJIOCKOCTH

61 Pemenue 3amad mo teme "Pabora, Bbub6mmoreka [JOK

MomHocTh, KITI"

https://m.edsoo.ru/ff0adc4
8



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

62

MexaHuyeckas SHEeprusl.

Bbu6mmorexa [JOK




Kunernueckas u noTeHIaJlbHadA

https://m.edsoo.ru/ff0a425

2

SHEPTUs <
63 3aKOH COXpaHEHUSI MEXaHUYECKOM 1 bubnuoreka [IOK
JHEPTUH https://m.edsoo.ru/ff0a436
0
YPOK-3KCIIEPUMEHT 110 TEME
"DKcneprMEeHTalIbHOE ONPEEIIEHNE
64 W3MEHEHUS KI/IIiGTI/I‘-IGCKOfI u 1 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA 10 HAKJIOHHOMN
mockocty"
65 KonTponbHas pabota no reme 1
«PaboTa 1 MOITHOCTb. DHEPTUD»
66 PezepBHblit ypok. Pabora ¢ Tekctamu 1 bubnuoreka [JOK
o Teme "MexaHuveckoe JBrKeHne" https://m.edsoo.ru/ff0adee
6
Pesepubrit ypok. PaboTa ¢ Tekctamu
67 o Teme "JlaBneHue TBEPABIX TEIl, 1 bubmmorexa [OK
. " https://m.edsoo.ru/ffOa4ff
XKUJKOCTEN U Ta30B e
PesepBHrlit ypok. PaboTa ¢ Tekctamu
63 o TeMe "Padorta. MOIIHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I1O 68 12

[TPOI'PAMME



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

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne T Hara undposBbIe
o/ €Ma ypoka Beero Kontpoabneie | IlpakTuyeckue | ysyyenns 06pAI0BATEBHELE
padoThI padoThI
pecypcsl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHUHETUYECKOW TEOPUU U UX ONBITHBIE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a525
MIOJITBEPKICHUS 6
2 Macca u pa3mep aTOMOB U MOJIEKYII 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6mmoreka [JOK
ra3000pa3HOro COCTOSHHIA BEIIEeCTBA https://m.edsoo.ru/ff0a540
€
OOBbsicHeHHE CBOICTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOI0 COCTOSIHUM 1
BEIIECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKOI TeoprH
bu6nmoreka [JOK
5 Kpucrannuueckue u amopdHbIe Tena 1 https://m.edsoo.ru/ff0a580
0
5 CMaunBaHue U KaWUISIPHOCTb. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a553
0
7 TemoBoe paclIupeHne U CKaTue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a2
6
Temnepatypa. CBsi3b TEMIIEPATYPHI CO Hudposas maboparopus
8 CKOPOCTBIO TETJIOBOTO JIBUKECHHUS 1 Releon
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6numorexa [IOK

M3MEHEHHUS BHYTPEHHEHN SHEpruun

https://m.edsoo.ru/ff0a5c6
0



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

Bbu6morexa [JOK




https://m.edsoo.ru/ff0a641
2

Ypok-koupepennus "[IpakTuaeckoe
UCIOJIb30BaHUE TETJIOBBIX CBOWCTB

Bbu6morexa [JOK

11 :
BeIIECTB W MATEPHAIIOB B ENIAX gttps.//m.edsoo.ru/ff0a65c
sHeprocOepexeHus" =
KonunuectBo TemoTel. Y neipHas Lndposas naboparopus
12 TEIUIOEMKOCTb Releon
13 YpaBHeHHE TEMIIOBOro OasiaHca. Hudposast nadoparopust
TemooOMeH U TEIIOBOE paBHOBECHE Releon
JlaGoparopHas paboTa Hudposast naboparopust
" BaHUE SBIICHUS Releon
14 CCJIEIOBaHUE sIBJIE
TeMI000MeHa IpU CMEIIMBAHUH
XOJIOAHOU U TOpsTYei BOIbI"
Pacuer konmyecTBa TEIIOTHI, Hudposast nadoparopust
15 HEOO0XOMMOTO TSI HarpeBaHUs Tea Releon
Y BBIJICSIEMOTO UM MPHU OXJITKICHUH
16 JlaGopatopHnas pabota "Onpexnenenue bubnnoreka [IOK
yIIeIbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb
0
17 DHeprus TOIMBA. Y JeIbHas TeIoTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5
a
[InaBneHue u oTBEpAEBaHNE
18 KPUCTAJUTMIECKUX TEN. Y IeNbHas Bubmmorexa LIOK
' https://m.edsoo.ru/ff0a71d
TEIJIOTA TIABJICHUS 5
19 JlaGoparopHas pabota "OmnpeneneHue bubnmoreka [JOK
yIEIbHOM TETUIOTHI IJIaBJICHHS JibIa" https://m.edsoo.ru/ff0a72f
€
20 [TapooOpa3zoBaHue U KOHACHCAIHUS. bubnmoreka [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740



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

(]
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Kunenune. Y gennHas teniora

bubmuorexa [JOK



https://m.edsoo.ru/ff0a740c

Hap006p330BaHI/IH 1 KOHJCHCalNH.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786

c

BnaxxnocTs Bo3myxa. JlabopaTopHas

22 pabora "OmnpeneneHue bubmmorexa LIOK
OTHOCHUTEJIbHOMW BJIAXKHOCTH BO3yXa" gttps://m.edsoo.ru/ff0a762
23 Pemenue 3ayiau Ha onpeiesieHue
BJIQXKHOCTH BO3/1yXa
[TpuHIUIIBI pabOTHI TEIJIOBBIX
24 neurareneii. [laposas TypOuHa.
JIBuraTenb BHyTPEHHETO CrOPaHUs
KII/ TenioBoro aBurarels.
25 TemnmoBbIe ABUTATEN U 3aIlIUTa bubmorexa HOK
OKpYKAIOMEHT CpeE! https://m.edsoo.ru/ff0a7c7
c
26 3aKOH COXpaHEeHMsI U MPEeBpallleHus
SHEPTUU B TEIJIOBBIX MpoIIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe
97 1o TeMe "TeruoBbIe BIEHUS. BH6H.H0TeKa HOK
W3meHeHne arperaTHbIX COCTOSTHHM https://m.edsoo.ru/ff0a83f
BemecTBa" 2
KonTponbHas pabora no teme
28 "Termnosele ABIcHUA. M3MeHeHe BH6H_HOTeKa HOK
arperaTHbIX COCTOSIHUM BelecTBa" Zttps.//m.edsoo.ru/ff0a86a
29 DnekTpusanus tei. /[Ba poaa
ANEKTPUUYECKUX 3aPsIOB
20 VYpok-uccinenoBanue "IneKkTpuszanus

TeJl UHAYKIMEH U IPH
COMPUKOCHOBEHUH"



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

B3anmoneiicTBre 3apsyKeHHBIX TEJI.

Bbu6morexa [JOK

31 3akon Kysona https://m.edsoo.ru/ff0a87e
4
DIIEKTPUYECKOE TOJIE.
39 HanpskeHHOCTD DJIEKTPHIECKOTO BH6H.H0TeKa LHOK
nost. TIPHHLMI CyNepo3nLIn https://m.edsoo.ru/ff0a8a0
JIEKTPUYECKUX TOJIEH a
Hocurenu snexTpuueckux 3apsoB.
33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpaHECHHS DIICKTPUYECKOrO 3apsaa https://m.edsoo.ru/ff0a8ef
6
35 Pemenue 3aa4 Ha mpyUMeHEHNE bubnuorexa IIOK
CBOMCTB 3JICKTPHUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90c
c
KTPUIECCKHI TOK BHSI €T
36 ca;uelegBOEZHHs[. I/(;c;(z,tclgzxn o bubmorexa [IOK
>MeKTPHYECKOTO TOKa ZﬂDSJhTLedSOOIUHTOa95a
37 JIefcTBUSI AIEKTPUUECKOTO TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b
2
Ypok-uccnenosanue "Jleicrue
38 AJIEKTPUUYECKOTO MOJISI Ha IPOBOJHUKH
U JTUDIIEKTPUKA"
39 DNEeKTpUUYECKUH TOK B MeTalIax, bubnuoreka [IOK
KHUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a983
8
40 DneKTpruYecKas ieTb U €€ COCTaBHBIC [udposas naboparopus

qacTu

Releon



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
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Cuna toka. JlabopaTopHas pabora
"N3mepeHue U peryaupoBaHue CUIIb
TOoKa"

0.5

udposas naboparopust
Releon




DJEeKTPUYECKOE HANIPSHKEHHE.
BoasT™metp. JlabopaTopHas pabora

udposas naboparopust

42 "H3MepeHne U PEryIupoBaHue 05 Releon
HarpsoKkeHus"

43 ComnpoTuBieHNE TPOBOJHHKA. [Mudposas nadopaTopus
VY 1enpHOE COPOTUBIICHUE BEIIECTBA Releon
JlaboparopHas paboTa "3aBUCUMOCTh

44 AJIEKTPHUUECKOTO COMTPOTHBIICHUS 1 [Mudposas madbopatopust
MPOBOHUKA OT €T0 JJIHHBI, JIOIIAIH Releon
MONIEPEUHOr0 CEYCHHS U MaTepurana'
3aBUCUMOCTH CHJIBI TOKA OT [Mudposas nadbopatopus

45 HarnpsokeHust. 3akon OMa Jyist yyacTka Releon
HEeTH
JIaGoparopHas paboTa Hudposas nadboparopus
"Uccne10BaHue 3aBUCHMOCTH CHJIBI Releon

46 TOKa, WAYIIETrO Yepe3 pe3ucTop, ot 1
COIPOTHUBIICHUSI PE3UCTOPA
HaIpspKEHUs Ha pesucrope”

47 [TocnemoBarenbHOE U TApAILIICITBLHOE HHd)pOBz:;IeJ;;lgﬁpaTopHﬂ
COEIMHEHUS POBOHUKOB
JlabopaTtopHas padota "IIpoBepka Hudposast maboparopust

48 NpaBUIIA CIIOKEHHS HANPSHKEHUH T1pH 1 Releon
MOCJIEI0BATEIbHOM COSTUHEHUH JBYX
pe3uctopos”

JlabopaTtopHas pabota "[IpoBepka Hudposast maboparopwust

49 HpaBuIa s CHIIbI TOKA TIPU 1 Releon

napajyuieIbHOM COeIMHEHUHN
pe3uctopon”




Pemenne 3aaa4 Ha IPUMCHCHHC

50 3akoHa Oma i pa3InyHOTO bubmmorexa LIOK
https://m.edsoo.ru/ffOaaf8
COEIMHEHUS IPOBOIHUKOB 3
51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubnuoreka [IOK
Toka. 3akoH J[xoynsa-JIenma https://m.edsoo.ru/ff0ab12
4
Jlaboparopuas pabota "Onpenencaue [udposas nadboparopus
52 paboTHI K MOIIIHOCTH DJIEKTPHYECKOTO Releon
ToKa"
DNEeKTpUYECKUE IIETH U TOTPEONTEITN
53 ANEKT pnqecxoﬁ SHEpPruu B 6II)JIT Bubnuorexa LIOK
P P 4 https://m.edsoo.ru/ff0ab66
Kopotkoe 3ambikanue 0
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNeKTPUUECKUEe 3apsbl.
54 bu6nmoreka [JOK
3apshKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abd2
B3anmoJeiicTBus. [locTosHHBII c
ANEKTpUYECKUi TOK" -
KonTponbhas padbota o teme
"DIIeKTpUUECKHUE 3apsIbl.
55 bu6mmoreka [JOK
3apshKeHHBIC Tella U UX
. . https://m.edsoo.ru/ffOabea
B3anMo/ieiicTBus. [TocTOsSHHBIIM 3
ANEKTPUYECKUH TOK" -
56 [TocTosTHHBIC MarHUTHI, UX
B3aMMO/IEHCTBUE
57 Ypok-uccnenosanue "M3ydenue bubnmoreka [JOK
oJiel MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ffOac3d
0
MarnutHoe nosae. MarautHoe 1mosie [Mudposas nadopaTopus
58 Releon

3eMiId U €ro 3HaYeHue JUIs )KA3HU Ha
3emie



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

59

OnbIT Dpcrena. MarHuTHOE 1MoJie
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKH C TOKOM

[udposas nadbopaTopus
Releon

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"U3y4yenue neicTBUS MArHUTHOTO
TIOJIs1 HA MPOBOJAHUK C TOKOM"

0.5

[udposas nadopaTopus
Releon

61

DNEeKTPOABUTATEIh TOCTOSTHHOTO
toka. Mcnosip3oBanue
AJIEKTPOBUTATENCH B TEXHUYCCKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JIaboparopHast pabota
"KoHcTpyupoBaHue U u3ydeHue
paboTHI BIIEKTpOABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86

c

62

OmnbrTel @apases. 3akoH
3JE€KTPOMArHUTHOW MHAYKIIUH.
[IpaBuno Jlenua

63

Onektporereparop. Crocoos
MOJIYYEHUS DIIEKTPUIECKON SHEPTUH.
DNEeKTPOCTaHIIUHN HA
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

64

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIJIEKTPUYECKUE U
MarHMTHBIC ABJICHUS"

65

KonTponpHas pabota mo Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acbl

4

66

PesepBHrIit ypok. Pabora ¢ Tekctamu

Bbub6mmoreka [JOK



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

o teMme "TermioBele aBiaeHus"

https://m.edsoo.ru/ff0acc5
e

PesepBHelIit ypok. Pabora ¢ Tekctamu

67 o Teme "IlocTossHHBIN 1 buGnuorexa [IOK
. " https://m.edsoo.ru/ff0acdc
AJIEKTPUYECKUMN TOK 6
68 PesepBHrlit ypok. PaboTa ¢ Tekctamu 1
1o TeMme "MaruuTHbI€E sIBIECHUA"
OBHIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne T Hara undposbIe
o/ €Ma ypoka Beero KonTpoabubie | IlpakTuueckue H3YYEHHS | oGnasoaTenbuble
padoThI padoThI
pecypcsl
1 MexaHuueckoe JBUKECHHE. 1
MarepuanbHas TOUKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [{OK
MEXaHHYECKOTO JBHIKCHUS https://m.edsoo.ru/ff0ad47
4
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19
a
HepaBHoMepHOE NpsIMOIUHENHOE
4 neuxkenne. CpeiHsas 1 MTHOBEHHAs 1
CKOpPOCTh
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBYDKEHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d
4
CxopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OmnpenencHue
5 YCKOPEHHS Tela Ipu 1 1 BH6H_H0TeKa LOK
PABHOYCKOPEHHOM JIBUIKEHUH 110 https://m.edsoo.ru/ff0adb1
HAaKJIOHHOM TUIOCKOCTH" 8
8 CBoOonaHoe nagenue teil. OIbITH 1
lanunes
9 PaBHOMEpHOE ABUKEHUE 110 1 bub6nuorexa [IOK
okpyxHoctu. [leprox u yacrora https://m.edsoo.ru/ff0ael7
6



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

oOpamienus. JInneiHas u yriaoBas

CKOpPOCTH
10 LleHTpoCTpEMUTEIBHOE YCKOPEHHE
1 [IepBeiii 3akon HeroTona. Bektop bubmmoreka [JOK
CHITBI https://m.edsoo.ru/ff0ae61
2
12 Bropoii 3akoH HeroToHa. bubnuoreka LIOK
PaBHOzelCTBYOMIAsK CHTa https://m.edsoo.ru/ff0ae72
a
13 Tperuii 3akon HerotoHa. bubnunoreka [JOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae98
2
14 Pemenue 3anau Ha npuMeHEHNE bu6mmoreka [IOK
3akoHOB HeroTOHA https://m.edsoo.ru/ff0aeb6
c
bubnnoreka [IOK
15 Citna ynpyrocti. 3akon Tyia https://m.edsc]iJ.ru/faneca
2
16 Pemenwne 3anay mo teme «Cuna
YOPYTOCTH»
17 JlaGopaTopHnas pabota «Omnpenenenue bubnuoreka [IOK
KECTKOCTH TIPYKHHBI» https://m.edsoo.ru/ff0aee2
8
bu6mmoteka [IOK
18 Cina Tpei https://m.edsoo.ru/ff0af73
8
19 Pemenne 3amay mo reme «Cuita bu6nmoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa2
6
20 JlaboparopHas padota "Omnpenenenue bubnmoreka [JOK

Kod(duUIeHTa TPEHUs CKOJIhXKECHUS"

https://m.edsoo.ru/ff0af8b
e



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

Perrennie 3amau mo reme "3aKOHBI

21 H Crua octi. Criia bubmuoreka [JOK
pIOTOTIA T STIPYTOCTH, T https://m.edsoo.ru/ff0afb8
TpEeHUS o
29 Cwua TSHDKECTH Y 3aKOH BCEMUPHOTO bubnuoreka [IOK

TATOTCHHA. yCKOpCHI/Ie CBO60,I[HOFO

https://m.edsoo.ru/ff0af04
4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

majieHust

VYpoxk-koHpepenuus "JBrkeHue Tein

23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"

Pemrenue 3agaud mo teme "Cuina

24 TSDKECTU U 3aKOH BCEMUPHOTO ﬁ;[@I_I;I/OTeI;a HOK/ f0af5
S —— : ps.//m.edso0.ru a

o5 [IepBas kocmMuyeckas CKOpPOCTb. bubnuotexa [JOK
HeBecomocTs 1 neperpys3ku https://m.edsoo.ru/ff0af33

c
PaBHOBeCcue MaTepUAIBHONW TOYKHU.

26 AGCOTIOTHO TBEPIOE TETIO. brbmorexa LIOK
PaBHOBECHE TBEDIOTO TENA ¢ https://m.edsoo.ru/ffOafe3
3aKpEIUIEHHONW OCBIO BpallCHUS 6

27 Mowment cuisl. LlenTp Tskectn

28 Pemenue 3agad nmo reme "MomeHT bu6mmoreka [IOK
cunbl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b

4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHnuecKoe IBMKEHNE buomorexa OK
N | ' https://m.edsoo.ru/ff0b040
BzaumopeiicTBue Ten 8
KonTponbHas paboTa mmo teme
30 "Mexlz)lHqu(:K(};)e JIBUKEHUE BuGmorexa LIOK
y . https://m.edsoo.ru/ffOb06e
BzaumopeiicTBue Ten c
Nmnynee Tena. Mmynbe cuibl. 3akoH
31 COXPAaHEHHUS UMITyJIbCa. YIIPYroe u Bubmorexa LIOK
. https://m.edsoo.ru/ffOb07f
HEYNpyroe B3auMoiecTBUE a
32 Pemenne 3amau mo teme "3akoH Bbubmmorexa [JOK

COXpaHEHHUs uMIyinca'

https://m.edso0.ru/ff0b096
c



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

33

VYpoxk-koHpepenuus "PeakTuBHOE




JIB)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanuueckas paboTa U MOIIHOCTb bubmmorexa [IOK
https://m.edsoo.ru/ff0b0a8
4
35 PaboTa CrIIbI TSKECTH, CHIIBI bubmuorexa [JOK
YIIPYTrOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db
8
Jlaboparopnas padora «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JBUKEHHUH Teja M0
TOPU30HTAIILHON MTOBEPXHOCTH
37 CBsi3b DHEPrUH U PAOOTHI.
[ToreHnmanpHas 3HEprust
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETHYECKOW DHEPTUU https://m.edsoo.ru/ffOb0c3
2
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
JlabopaTtopHas paborta «3y4ueHue bubnmnoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ffOb12f
e
41 KonebartenbHOe NBUKEHUE U €T0 bubmuorexa [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b185
8
42 3aryxaromue KoueOaHusl. bubmuorexa [JOK
BrinyxkienHble konebanus. Pesonanc https://m.edsoo.ru/ff0b20f
0
43 MaremaTuuecKui U IPYy>KUHHBIN

MasiTHHUKH



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

VYpok-uccnenoanue «3aBUCUMOCTh

44 nepuo/ia KojaebaHui 0T KECTKOCTH Bubmmorexa [IOK
P https://m.edso0.ru/ff0b197
IIPY>KUHBI U MaCChl Ipy3a» 2
45 IIpeBpamienue sHepruu npu

MeXaHHYECKUX KOJICOaHUIX



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

JlabopaTtopHas paborta «OnpeneneHue

46 YacTOTHI U TIEpUOJIa KOJIeOaH i bubmmorexa LIOK
https://m.edsoo.ru/ffOblae
MPY>XKUHHOTO MasiTHUKA c
Jlaboparopnas pabota «IIpoBepka
47 HE3aBHCHMOCTH NIEpHO/a KoJeOaHui bubmmorexa [IOK
Ipy3a, MOABEIIEHHOrO K HITH, OT https://m.edsoo.ru/ff0b197
MAacChI Tpy3a» a
Mexanunueckue BoiaHbl. CBOMCTBA
48 bubnuotexa [JOK
MEXaHHYECKUX BOJH. [Ipo10yIbHEIE 1
https://m.edsoo.ru/ffOb21f
MOTIEPEYHBIC BOJIHBI o
VYpoxk-koupepenuus "MexaHHIECKHE
49 BOJIHBI B TBEPIIOM TeJI€.
Ceiicmuueckue BOJIHBI"
50 3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa
Ypoxk-uccnenoanue "Habmonenue
51 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
53 Ypok-koupepenius "YIbpTpa3zByK U bubnmnoreka [JOK
UH(pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23c
a
[ToaroroBka K KOHTPOJIBHOM pabOTE MO
54 " bubmuoreka [JOK
TeMe "3AKORBI COXPARCHILS. https://m.edsoo.ru/ffOb25f
Mexannueckue KonebaHust 1 BOJTHBI" 0 — '
KonrtponsHas pabora no teme
55

"3akoHbI coxpaHeHUsl. MexaHnueckue
KoJieOaHUs U BOJHBI"



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

BHGKTPOMaFHI/ITHOC I10JIC.

udposas nabopaTopust

56
DNeKTPOMarHuTHbIE BOJIHBI Releon
o7 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kouhepennus "[lkana
58 3JIEKTPOMATHUTHBIX BOJIH. brbmorexa LIOK
Hcnonbs3oBaHne 31€KTPOMArHUTHBIX gttDS:/ /m.edsoo.ru/ffOb2fe
BOJIH JJIsl COTOBO# CBA3K" =
Ypok-uccnenosanue "M3yuenue [udposas nadboparopus
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C Releon
MTOMOIIBI0 MOOMITBHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI M JIJTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHas IpUpoJia CBETA.
61 CxopocTts cBeTa. BoHOBBIE CBOICTBA bubamorexa [HOK
https://m.edsoo.ru/ffOb31d
cBeTa :
Hcrounuku ceera. lIpsamonnneiinoe
62 pacnpocTpaHeHue CBeTa. 3aTMEHUS bubamorexa [HOK
' https://m.edsoo.ru/ff0b365
Comnnna u JIyHs 8
3aKoH OTpaXeHUs CBETa. 3epKaja.
63 P P bubmuoreka [JOK
Pemienue 3a1au Ha npuMeHeHUE
https://m.edsoo.ru/ffOb38c
3aKOHa OTPaKeHUs CBETa 4
64 [Ipenomnenue cBeta. 3akoH bubmuorexa [JOK
MIPEITIOMIICHUS CBETA https://m.edsoo.ru/ffOb3ae
a
[TonHOE BHYTpEHHEE OTPAKEHHUE CBETA.
65 yip P bubmuoreka [JOK
Hcnonp30BaHue MOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5
OTPaXXEHUS B ONTUYECKUX CBETOBOJIAX c
66 JlabopaTtopHas pabora "VccnenoBanue



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

3aBUCHUMOCTH yTJIa MPEIOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIecHUus Ha
rpaHute "Bo3mayx-crekyio""

Ypok-koupepennus "Vicronp3oBanue

67 MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IBI, ONITHKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [{OK
68 JInusel. Onrrnyeckas cuia JAH3E
https://m.edsoo.ru/ff0b3f2
C
. bubmuoreka [JOK
69 ITocTpoenue n300paxeHNil B JINH3AX
P P https://m.edsoo.ru/ff0b444
a
JIaGoparopuas padora "Onpenenenne
70 box Ic)Horg aCSTO}IHI/IH 51 Oli')ITiquKOﬁ bubmorexa LIOK
Y P . " https://m.edsoo.ru/ff0b420
CHJIBI COOMpArOIIei TUH3BI 5
71 Ypok-koupepenius "OnTuyeckue bubnmnoreka [JOK
JIMH30BbIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7
€
bu6mmoreka [JOK
72 I'na3s xak ontuueckasd cucreMa. 3peHue
P https://m.edsoo0.ru/ff0b468
4
73 Ypok-koHpepenius "JlegexTs
3penus. Kak coxpanuts 3penne”
Paznoxxenne 6emoro cBera B CIIEKTP.
74 OmnbiTel HetoToHa. ClioKeHHe bubmmorexa [IOK

CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4
c



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

75

Jlaboparopnas padota "OnbITH IO
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U
BOCITPUSATHIO I[BETA MPEAMETOB MPH UX
HAOJTIO/ICHUH Yepe3 IIBETOBbIC

¢bunbTph"

bu6nmmoreka [IOK

https://m.edsoo.ru/ff0c0e2
a



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

VYpoxk-npaktukym "BosiHOBbIE

76 CBOICTBa cBeTa: AUCIIEPCHS,
uHTephepennus u nudpaxus”
77 OmnpiTel Pesepdopaa u mnanetapuas bubmmoreka [JOK
MOJEINb aToMa https://m.edsoo.ru/ff0c12a
8
78 [Tocrynarer bopa. Moaens atoma bopa
A e
' ' https://m.edsoo.ru/ff0c144
CIICKTPBI c
80 VYpok-nipaktukyMm "Habmrogenue bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c155
0
81 PamnoakTHBHOCTE U €€ BUIBI bubmmorexa LOK
A A https://m.edsoo.ru/ff0c167
2
82 Crtpoenue atomHOro siipa. Hykinonnas bubnuorexa [JOK
MOJIeINb https://m.edsoo.ru/ff0c18a
c
83 PannoakTuBHBIE NIpEBpALCHUS. bubnuoreka [IOK
N3oTomst https://m.edsoo.ru/ff0clal
4
84 Pemenue 3amau o teme: bubmuorexa [JOK
"PaguoakTHBHBIC TIpeBpaIIcHAS" https://m.edsoo.ru/ffOclb4
a
85 Ilepuon nomypacnana
VYpok-koH(pepenuus "PaaroakTuBHbIE
86 P Gepen 8 bubnmoreka [JOK

W3ITy4eHUs B IPUPOJC, MEAUIIHHE,
TexXHuke"

https://m.edsoo.ru/ff0c212

6



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

SnepHble peakuu. 3aKOHbBI

87 COXPaHEHUs 3apSA0BOr0 U MaCCOBOI'0O bubmorexa LOK
P P https://m.edsoo.ru/ff0clch
qucenn 3
88 DHeprus CBA3U aTOMHBIX sjiep. CBs3b bu6mmoreka [IOK

MAacCCBhI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7

a



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

Pemenue 3agau no reme "AnepHeie

89 |
peakuuu
90 Peakuuu cuHTe3a u nenenusd saep. bubnuoreka [IOK
Wctounuku sHeprun CosHIa U 3BE3]1 https://m.edsoo.ru/ffOcle8
8
Ypok-kouhepennus "SAnepras
91 sHepreTuka. JlencTus
pPaJMOAaKTUBHBIX U3TYyUCHHUH HA )KUBBIC
OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
92 TeMe "DIEeKTPOMArHUTHOE MOJIE. bubmorexa [IOK
DNEKTPOMATHUTHBIE BOJTHBL. https://m.edsoo.ru/ff0c223
KBanTtoBbie sBiaeHus" £
KonTponbHas pabota o reme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMarHUTHHIC BOJTHEI.
KBanTtoBbie sBiaeHus"
[ToBTOpEeHue, 06061IeHNE.
94 JlaGopaTopHble paboThI IO Kypcy bubmmorexa LIOK
"Baamoneiictaie Ten” https://m.edsoo.ru/ff0c245
! a
[ToBTOpenue, o6o61eHue. Pemmenue [Mudposas nadbopaTopus
95 pacUYETHBIX ¥ KAUECTBEHHBIX 3a/1a4 110 Releon
teme "Temnobie mpouecch”
[ToBTOpenue, o6o6meHue. Pemenue
96 bubmnorexa IIOK
pacUeTHBIX ¥ Ka4eCTBEHHBIX 33124 IO
" . https://m.edsoo.ru/ff0c2a2
teme "KII/] TermoBbIx ABUraTenei 2
IToBTropenue, o6o0menue. Pemenne
97 bubmnorexa IIOK

pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 110
teMe "KIIJI anekTpoycTaHOBOK"

https://m.edsoo.ru/ff0c2b3

0



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

[ToBTOpEeHME, 0000IICHNE.

Bbubmmorexa [JOK
% JlaopatopHbie paGoTs! 10 Kypey ' ' https://m.edsoo.ru/ff0c2c5
"CBeTOBbIE sIBICHUs" 2 T '
[ToBTropenue, o6061menue. Padora c
99 TEKCTaMH MO TeMe "3aKOHbI - bubamorexa LOK
https://m.edsoo.ru/ff0c2d6
COXPaHEHHS B MEXaHHKe" 2 — ]
[ToBTropenue, 0600menue. Padora ¢
100 TekcTamu 1o Teme "Konebanus u 1 ES(SH_I;I/OTG? HOK/ffO 268
— . ps://m.edsoo.ru/ffOc2e
[ToBTOpenue, 06061eHue. Pabora ¢
101 TekcTaMu 1o Teme "CBeToBbIE 1 EE(SH_I;I/OT&? HOK/ffO 304
R ; ps://m.edsoo.ru/ffoc
IToBTrOopenue, 06061enune. Padora c
102 TekcTamu 1o Teme "KBaHTOBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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

YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* ®usuka: 7-i knacc: 0a30BbIN ypoBeHb: YueOHHK, 7 kiacc/ [lepsimkua .M.,/ iBaHoB
AW., AkunonepHoe o6mmecTBo «M3narenscTBo «IIpocBemenuer»

* ®dusuka: 8-i Kitacc: 0a30BbIN ypOBEHb: YueOHHK, 8 kimacc/ [lepeimkun Y. M., iBanoB A.
W., Axiimonepnoe oduiectBo «M3marensctBo «lIpocBemmenuey

* dusuka: 9-i knacc: 0a30BbIi ypoBeHb: yuebHuk, 9 knacc/ [leppimkun M. M., I'yTHHK

E. M., UBanoB A. U., IletpoBa M. A., AKiinoHepHOe 00I111eCTBO

«M3nmarenscTBO «IIpocBenieHne»

METOAUYECKHUE MATEPHUAJIbBI U1 YYUTEJIA
https://ypox.pd/
https://skysmart.ru/

http://foxford.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
https://ypox.pd/

https://skysmart.ru/

http://foxford.ru/


http://foxford.ru/
http://foxford.ru/

