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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE OCHOBHOTO 00I1ero oOpa3oBaHus
COCTaBJICHa HAa OCHOBE IOJOXXEHUW U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTeIbHOM NpPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuérom ¢eaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogaBanust yaeOHoro npeamera « Duznkay.

Copepkanue mnporpaMMmbl 1O (U3UKE HaNpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYarONIMXCS M OPraHU3alUi0 HU3y4YeHUs
bu3uKky Ha NEATEIBHOCTHOW OcHOBe. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXHOCTH y4yeOHoro npeamera B peanusauuu tpedoanuiit I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METaIlPEAMETHBIM pe3yjibTaTaM 00y4YeHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma 1o ¢u3KKe ycTaHABIMBAET paciipeneieHne ydeOHOro MaTepuana
1o rojaM o0ydeHus (Mo Kjaccam), ImpeajiaraeT MPUMEPHYIO MOCJIEI0BATEIbHOCTD
U3Y4YEHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUsI MPEAMETHOTO COJIEpPKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIUXCS.

[Iporpamma mo ¢Qusmke pa3paboTaHa C IENbI0 OKa3aHHUS METOAMYECKOM
MIOMOIIIH YYUTENIO B CO3/IaHUU paboyeil MporpaMMbl 0 y4eOHOMY MPEAMETY.

®duzrka ABISETCS  CUCTEMOOOPa3yIOIMM Ui  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SBIICHWM, H3ydyaeMbIX XHUMHEH, OWOJIOrHeHd, acTpoHOMHEH u (DHU3NUYECKOM
reorpaduel, BHOCHUT BKJIaJd B €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa,
npeaocTaBisieT HauOojee SCHbIe OOpa3lbl NPUMEHEHHUS HAy4YHOro METo/aa
MO3HAHUSA, TO €CTh CIIO0CO0a MOYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa w3 THaBHBIX 3a7a4 (U3UYECKOTO 0Opa3oBaHMs B CTPYKType OOIIETro
oOpa3oBaHus COCTOMT B (DOPMUPOBAHMM €CTECTBEHHO-HAYYHON T'PaMOTHOCTU U
MHTEpeca K HayKe y 00yJarommxcsl.

Wzydyenne ¢Qu3ukn Ha 0a30BOM YpPOBHE TpEArojaraeT OBJIAJICHHUE
CJIEIYIOIUMU KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHSITDH SIBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HayYHOTO UCCIICJIOBAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAYYHBIC
JIOKA3aTeNIbCTBA JIJIS TIOJyYCHHSI BBIBOJIOB.

[lenn wusyuenus ¢GU3NKKA HA YpPOBHE OCHOBHOTO 0OIIEro 0O0pa3oBaHMs
ompeneneHsl B KoHmenmuu mpenomaBanus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHBIX oOpranu3auusx Poccuiickoit ®enepaiuu, peann3yrommx
OCHOBHBIE  00111€00pa30BaTeIIbHBIE MPOTPAMMBbI, YTBEPKIAEHHOW PpeIIeHUEM



Komnernn Munncrepcrsa npocseienus Poccuiickoit @enepannu (MpoTOKOJ OT 3
nekaopst 2019 r. Ne TIK-4BH).
Hean uzyyeHust PU3UKHU:

NpPUOOPETCHUE HWHTEpEca M CTPEMIICHHS OOYYaroIIMXCS K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJIE MO3HAHUSI U (POPMUPOBAHUE
UCCJICIOBATEIBLCKOTO OTHOIICHHUS K OKPYKAFOIITUM SIBJICHUSM;
dbopMHpOBaHWE HAYYHOTO MHUPOBO33PCHHUS KaK pe3ynbTara HW3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHEpOBaHUE TIPEACTABICHUA O POIM (PU3UKHU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHEC  MPEACTaBICHUA O  BO3MOXKHBIX  cdepax  Oymaymien
poeCCHOHAILHOM JCSITCIBHOCTH, CBSI3aHHOW C (DM3HMKOM, MOJATOTOBKA K
JTanbHEHIIeMy 00y4YeHHUIO B 3TOM HAMPaBIICHUM.

JlocTmkeHne 3THUX TeJiel MporpamMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIOIMMNX 3a4aY:

npuoOpeTeHre 3HAaHWM O JIUCKPETHOM CTPOCHUHM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX U KBAaHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHHI ONMUCHIBATh U OOBSICHATH (PU3MUECKUE SIBICHUS C
UCITOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIIUX PACUETHBIX 3a7ad ¢
UCITOJIb30BaHUEM buznueckux MOJIeTIeH, TBOPYECKUX u
MIPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOJIOATh MMPUPOIHBIC SBICHUS U BBITIOJHSATH OTBITHI,
JabopaTtopHbie  PabOTBl M AKCICPUMCHTAIBHBIE  HMCCICIOBAHHUS C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE NMPUEMOB padOTHl ¢ UH(pOPMAIEl (PU3NYECKOTO COAEpIKAHU,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATIN3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCCHOHATBLHOMN IeSTEeIBHOCTH, CBI3aHHBIMH
¢ (Gu3MKOW, W COBPEMECHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJENIO), B 8
Kiacce — 68 yacoB (2 yaca B Hefento), B 9 kimacce — 102 gaca (3 yaca B HEnEm0).

[Ipennaraemsiii B nporpamme 1no Qu3vke NepeueHb J1abopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHATENbHBIM XapaKkTep, YUUTesb AesIaeT BbIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M ONBITOB C YYETOM HHIAMBHUIYAJTbHBIX OCOOEHHOCTEH
00y4arommxcs, CIUCKa AKCIEPUMEHTANbHBIX 33/IaHUM, TMpelaraeMblX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOTO IK3aMeHa M0 (PU3UKE.



COJEPXAHHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUH OKPY:KaI0LIero Mupa.

®dusuka — Hayka O npupoze. SBinenHus npupoasl. PU3NUECKUE SBICHUS:
MEXAaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKNUE, MArHUTHBIE, CBETOBLIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mepenue ¢uzmyeckux BeanuuH. Duzndeckue
npudopsl. [TorpemHocts n3mepennii. MexayHapoaHasi CHCTEMa €IMHULL

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAyKdM HW3Y4aloT [PUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ] TMO3HAHWSA: HAOIOJIEHHWE, MOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIBHIKEHHUE THIIOTE3, IKCIIEPUMEHT 1O MPOBEPKE TUNOTE3, 00BICHEHHE
HaOmogaemMoro sBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOILIBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.

2. ®usnyeckue MpuOOPHI U MPOLEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM PUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmnpeneneHue 1EHbI AIEHUS Kbl HU3MEPUTEIBHOTO NpUdopa.
2. M3MepeHue pacCTOSHUMN.
3. Usmepenue o0bEMa )KUIKOCTH U TBEPAOTO TETA.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3mepenue temreparypbl NpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpa M
JlaTYuKa TeMIEpaTyphl.

6. IIpoBeneHue uccienoBaHus 0 MPOBEPKE TMIIOTE3bI: AAIBHOCTH IOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznen 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHMHU BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. OIbITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBkenne yactul BemectBa. CBSI3b CKOPOCTH JBHKEHHS YACTHUIL C
Temrneparypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IIPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOCHHUE Ta30B, XKUAKOCTEN U TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysun.
3. HaGOmionenue  siBJI€HUN,  OOBACHAIONIMXCS  MPUTSHKEHHEM  WJIHU
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aromMa METOAOM psoB (C  HMCIOJb30BaHUEM

dotorpaduii).
2. OnbITHI 10 HAOIIOJIEHUIO TEMIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO PUTSKEHHUS.
Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.
Mexannueckoe [BWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUYKEHHE.
Cxopoctb. CpeliHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBMKEHUHU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.
SBneHne uHepuMH. 3aKOH MHEpUMH. B3anmonencTBue Tel Kak MNpPUYMHA
W3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBA3h IJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €JIMHUILIC
00BbEMa BEIECTBA.
Cwmita Kak XapakTEepUCTUKa B3aMMOAECUCTBUA Tel. Cuia ynpyrocTH U 3aKOH
['yka. M3MepeHue cuiibl ¢ MOMOIIBIO TUHAMOMETpPA. SIBJIEHUE TATOTEHUSI U CUIA
TskecTd. Chlla TSKeCTH Ha Apyrux aHerax. Bec tena. HeBecomocts. Croxkenue
CWJI, HANIPABJIEHHBIX IO OAHOM mpsimoil. PaBHoxencTByromas cun. Cuna TpeHus.
TpeHue CKOJIbKEeHUs U TpeHUE TIOKOs. TpeHue B MPUpPoJie U TEXHUKE.
Hemoncmpayuu.
1. HalnrogeHme MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JBUKCHUS.
3. HaOmronenue siBneHUs HHEPLIMH.
4. HaOmronieHrne n3MeHEeHUs] CKOPOCTH NP B3aUMOJECHCTBUU TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CrnoxxeHue cuj, HalpaBJIEHHBIX 10 OAHOUN NPSIMOil.
Jlabopamopnwie padbomul u onvimol.
1. OmpezeneHue CKOPOCTH PAaBHOMEPHOIO JBUKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIISI M TaK Jiajiee).

2. Ompenenenne CpelnHE CKOPOCTH CKOJIBKEHHSI OpyCKa WM IapuKa I10
HAKJIOHHOM IUIOCKOCTH.
OnpeneneHue IOTHOCTH TBEPIOTO TENA.

4. OnbITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (nedopMarium)
NPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHUS OT
Beca Tella U XapakTepa COMPUKACAIOIIUXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, :KUIKOCTE U ra3oB.



JaBnenne. CriocoObl YMEHBIIECHUS U yBEIWYEHU JaBiieHus. [{aBieHue rasa.
3aBUCHMOCTh JaBJCHHUS Ta3a OT 00bEéma, Temmeparypbl. llepemada naBimeHus
TBEPJIBIMU TEJIaMH, KUAKOCTAMH U razamu. 3akoH Ilackans. ITneBmaTmyeckue
MalIuHbl. 3aBUCHUMOCTb JABJICHHUS KUIKOCTH OT MIIyOMHBI. ['HapocTraThyeckuid
napaaokc. Coobiarommecs cocyabl. [ uapaBinueckiue MEXaHu3Mbl.

Atmocdepa 3emnu u armochepHoe AaBineHue. [IpuuuHbl CymiecTBOBaHUS
BO3aylIHONW oOonouku 3emiu. OmbiT Toppuuennu. W3mepenue atmochepHOTro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHust aTMOC(HEPHOTO JABICHUS.

JlelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX Tejo. BriTaikuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JABJICHHUS ra3a OT TEMIEPaTyphI.

2. Ilepenaua maBiieHUS )KUAKOCTHIO U Ta30M.

3. Coobmiaronuecs cocybl.

4. I'mapaBinyecKuy mpecc.

5. IlposiBneHue neicTBUs aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
T€Ja U MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCJOBHE IJIaBaHUs TeJI: MJIaBaHUE WJIU MOTPYKEHHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIEHUS IIJIOTHOCTEM Tesa U JKUIKOCTH.

Jlabopamopnuie padbomot u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOUICH CWIbI, JCUCTBYIOIIEH HAa  TEJO,
IOTPYKEHHOE B KUJKOCTbD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIECH CUJIbI, JEHCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJja.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKHUBAIONIEH CHIIBI,
JNEUCTBYIOIIE Ha TeNO0 B IKUJIKOCTH, OT 00bEMa MOTpYyKEHHON B
KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIHM KOHCTPYMPOBAHHE JIOJKH U
OIpeIeNIEHUE €€ TPYy30MOABEMHOCTH.

Paszges S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanudeckas pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuiio

paBHOBecus pbiuara. l[IpuMeHeHHe mMpaBWiia paBHOBECHUS pblyara K OJIOKY.

N



«3onotoe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasgs dHeprus. KuHeTtmyeckas M NOTEHUHMAIbHAS HDHEPIHUS.
[IpeBpalieHre OJTHOTO BHJ1a MEXaHUYECKOM SHEPTUH B JPYrOW. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomoul u onvimot.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NP PAaBHOMEPHOM JBMXKEHHMU Tella

110 TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ[ HaK1OHHON IIOCKOCTH.

4. HSY‘IGHI/IC 3dKOHAa COXpPaHCHUA MEXaHUYECKOH OHCPI'UH.
8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTsa. Macca U pasMepbl aTOMOB M MoOJieKyld. OMNBITHI, HOITBEPKIAKOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOIO, KUJIKOTO W Ta3000pa3HOr0 COCTOSIHMI BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJECKYIAPHO--KUHETUYECKON TEOPHH.
CMaunBaHMe U KalWUISPHBIE SABJICHUS. TENI0BOE pacIIMpPEHNE U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOIO JBHKCHUS
yacTull. BuyTtpeHHsas sHeprus. CnocoObl HW3MEHEHUsI BHYTPEHHEW SHEpPIuH:
Terronepeaaya U COBEpLICHUE paboThI. Bunsl TEIIONEPENAYN:
TEIUIONPOBOIHOCTD, KOHBEKIUS, U3JIyYCHUE.

KomnyectBO TemioTel. YaenbHas TEIUIOEMKOCTH BellecTBa. 1ermiooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHeHUE TerioBoro OanaHca. IlnaBnenuwe wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konneHcanus. Vcnapenue. Kumenue. YnenbHas Teriora
napooOpa3oBaHMsi. 3aBUCUMOCTb TEMIEpPaTypbl KHUIEHHS OT aTMochepHOro
JTaBJICHMUS.

BrnaxHocTh BO31yxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPaHUSL.

[TpuHiuner padotel TemnoBbix nsurarened KIIJ[ temmoBoro npurarens.
TeruioBble IBUTATENIN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPALLEHNS SHEPTUH B TEIUIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaOnroienvie siBneHri CMaurBaHUsI U KaIWJUISIPHBIX SIBJICHUM.
HaOnroienre TemioBoro paciumpeHust Tel.

W3meHeHne naBieHUs ra3a IMpu W3MEHEHUM O0BbEMAa M HArpeBaHWUU WIIU
OXJIKJICHHH.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunael Tennonepenayu.

OxJtaxJIeHUe IPU COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH paOOThl BHEITHUMH CHIJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbBIX BEIIECTB.
Hao6mronenne xuneHus.

HaGmnro1eHre mocTOSHCTBA TEMITEPATYPhI NPH JIABJICHUH.
Moenu TEIJIOBBIX ABUTaTEIEH.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOW COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpenencHue AaBiIeHUS BO3yXa B OAJJIOHE IITPHIIA.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBICHHUS BO31yXa OT €ro
00bEMa M HarpeBaHUs WU OXJIAXKCHUS.

[IpoBepka rUMOTE3bl TUHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATyPHI.

HaGmroneHnne wu3MeHEHHMs BHYTPEHHEH OHEpPrum Tella B pe3yjbTare
Terionepeaay U paboThl BHEITHUX CHIIL.

HccnenoBanue sIBICHUS TEIUIOOOMEHA NPU CMENIMBAHUM XOJOJHOU U
ropsiyer BOJBL.

OnpeneneHue  KOJWYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOJOM  MpH
TeII000MEHE C HAarpeThIM METAUIMYECKUM HIUJIUH]IPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBHOM BJIIAXKHOCTH BO3/IyXa.

OmnpeneneHue yelbHOW TEIIOTHI MUIABICHUS JIbJA.

Pazgen 7. JinekTpuyeckue ¥ MATHUTHBIC SIBJICHMS.

Onextpuszanys Ten. JlBa poxa JJIEKTPUYECKHMX 3apsiioB. Bs3ammoneincrsue
3apsOKEHHbIX Teln. 3akoH KyioHa (3aBHCUMOCTh CHJIBI  B3aMMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIUYHMHBI 3apSAI0B U PACCTOSHUSA MEXKIY TEIaMu).

Onextpuueckoe noisie. Hampsoxk€HHOCTh 3niekTpuueckoro mnois. [IpuHuun
CYIEPIIO3ULIUU NEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YpOBHE).



Hocurenu snextpuyeckux 3apsaoB. DIEMEHTApHBIN JIEKTPUYECKHUM 3apsii.
Crpoenne aroma. IIpOBOAHMKM UM  JHUPJEKTPUKUA. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
VICTOYHMKN TOCTOSSHHOTO ToOKa. JleMCTBHUS SJIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuna Toka.  DJIEKTPUYECKOE  HAMNpsHKEHUE.
ConpoTuBileHHE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHHE BellecTBa. 3akoH OMa
Uit ydactka nend. [lociemoBarenpHOE M NApaJUIEIbHOE  COCAMHEHME
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DNEeKTpUYECKUEe LENu U MOTPEOUTENH IIEKTpUUECcKoi sHeprun B ObITy. KopoTkoe
3aMBbIKAHHE.

IlocTossHHBIE ~ MarHWTHL.  B3aumonelcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarautHoe noJsie 3eMJIM U €r0 3HaY€HHUE ISl )KU3HU Ha 3eMIIE.
Omeir  Opcrega. MarauTHoe TMOJE  DJIEKTPUYECKOTO TOoKa. lIpumeHenwme
AIIEKTPOMArHuTOB B TEXHUKE. JI€CTBUE MAarHUTHOTO IOJIS HA MPOBOAHUK C TOKOM.
DNEeKTpOABUraTeab IOCTOSIHHOIO TOKa. MCIIONb30BaHUE 3JIEKTPOJBHUraTesicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABneHue anekTpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTEHEPaTOP. Crnoco0bl NOJIyYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HA BO30OHOBIIIEMbIX HCTOUYHUKAX SHEPTUU.

Hemoncmpayuu.

DJeKTpu3anus Te.
JIBa poaa 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3APSKEHHBIX TEJI.
Y CTpOMCTBO M AENCTBHE HIIEKTPOCKOIA.
DnekTpocTaTuyecKkass HHIYKIMS.
3aKOH COXPAHEHMSI JIEKTPUUECKUX 3aPSII0B.
[IpOBOAHUKH U TUDIIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JJUHUAN 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKM IOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 211eKTpUIeCcKOro HaIPSKEHHS BOJIBTMETPOM.
. Peocrar n MarasuH conpoTHBICHUN.
. B3anmoencTBre MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaennpoBaHre MAarHUTHBIX MOJIEH TOCTOSTHHBIX MArHUTOB.

OmneiT Dpcrena.

MarauTHoe 1nosie Toka. DJIEKTPOMAarHmr.

JleiicTBrE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHTYKITUH.

OmneiTel @apajes.

3aBUCHUMOCTh HANpaBJIE€HUS MHIAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

DeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomout u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJAEHUIO DJICKTPHU3alUM TeJl WHAYKIUEHW U Tpu
COIIPUKOCHOBEHUH.

HccnenoBanue JEUCTBUS DJICKTPUUECKOTO IO Ha TPOBOJHUKH H
JTURJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOH 1[EMU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepeHune u peryinpoBaHue HaNpsKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEpPEe3 PE3UCTOp, OT
COMPOTUBJICHUS] PE3UCTOPA U HAIPSIKEHUSI HAa PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIA[HA IONEPEYHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka TpaBWIa CIIOKEHHUS HANPSDKEHUW MOPU  IOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIbl TOKa MPU MAPAJIICIBHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIIETO YePe3 PEIUCTOP.
OmpeneneHue MOIIHOCTH  DJIEKTPUUECKOTO TOKAa, BBIJEISEMON Ha
pesucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO 4Yepe3 JIAMIOYKY, OT
HaINpsKECHUS HA HEH.

Onpenenenune KIIJ{ narpeBaresi.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TTIOCTOSTHHBIX MarHUTOB.
WN3yuyeHre MarHUTHOTO TIOJSI TOCTOSIHHBIX ~ MAarHUTOB TMPU  UX
OOBEMHEHUH U Pa3/IeTICHUN.

HccnenoBanne neMCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITHL, JI€MOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aUMOJIEUCTBHS
KATyIIKM C TOKOM M MarHura OT CHWJIbl TOKAa W HAIIpaBJICHHS TOKAa B
KATYIIKE.

18. MI3yuenue AeicTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHue U u3ydeHue paboThl 3JIEKTPOJBUTATEIS.

20. U3mepenue KIIJI anekTpoaBUraTeslbHOM yCTaHOBKH.

21. ONBITEL O MCCIIEAOBAHUIO SIBJIEHUS 3JIEKTPOMATHUTHON WHAYKIUU:
VCCJICIOBAHNE W3MEHCHUW 3HAYCHWS W HaIPaBICHUS WHIYKIHUOHHOTO
TOKaA.

9 KITIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHME. MarepuanbHas Touka. (CucrtemMa oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JIBMKCHUS. PaBHOMEpPHOE MNPSIMOJIMHEUHOE
nBrkeHue. HepaBHOMepHOE npsAMoiinHEHOe ABvkeHne. CpeaHsas U MIHOBEHHAs
CKOpPOCTb T€J1a TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHelHOe JBukeHue. CB0oOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. llepron m yactora oOpaiueHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroTona. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIUII CYNIEpNO3ULINU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cusa TpeHusi: CHiia TPEHUS CKOJIbKEHHUs, Cuila
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TSATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue rmuaner Bokpyr Connna. IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs 1 nieperpysku.

PaBHoBecue matepuanibHOM TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIVIEHHON OChIO BpalieHuss. MOMeHT cuibl. LIeHTp TskecTu.

Nmnynec Tena. M3meHnenne umiysnbsca. Mmynbse cuibl. 3aKOH COXpAHEHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuveckass pabota W MOIIHOCTh. PaboTa cuil TSDKECTH, YIPYrOCTH,
TpeHus. CBs3b 3HEPTUU U paboThl. [loTeHIIMaNbHASI SHEPTUs Tea, TOAHATOTO Haj
MTOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunetnueckas
sHeprusi. TeopeMa 0 KUHETUYECKOM PHEPruu. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHume MexaHUUYECKOro ABUKEHUS Tella OTHOCUTEIBHO PA3HbBIX TEJ

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe€d M TPAeKTOPUA ABMKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTENBHO Pa3HbIX TEJ OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEWMHOTO JIBUYKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHS.

Habmronenue 1BUKeHMs Teja 10 OKPY>KHOCTH.

HabOnroneHne MeXaHMYeCKHUX SIBJIEHUN, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PABHOMEPHOM M  YCKOPEHHOM JIBH)KCHHH
OTHOCUTEIBHO KaOuHEeTa (PU3KKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CHII ITPU B3aUMOJEHCTBUN TEN.

M3meHeHune Beca Tena Npu YCKOPEHHOM JIBHYKEHUH.

Ilepenada uMmIrysbca py B3aUMOJIEUCTBUM TEIL.

[TpeoOpa3oBanust YHEPTUM NIPU B3aUMOAECUCTBUU TEI.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICUCTBUU.

CoxpaHeHre UMITyJIbCca MPU a0COIOTHO YIIPYTOM B3aUMOJIEHCTBHH.
Habnrogenne peakTHBHOTO IBH>KEHHUS.

CoxpaHeHHe MEXaHUYECKOM 3HEepruu npu CBOOOAHOM Ma/ICHUU.
CoxpaHeHHE MEXaHUYECKON IHEPTUU NIPU IBHX)KEHHUH TeJIa MO JeHCTBHEM
IPYKUHBI.

Jlabopamopnuie padbomout u onvimol.

1.

KoHncTpyupoBanue Tpakta sl pa3roHa U JadbHEHIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEKKH.

OmpeneneHue CpeIHEH CKOPOCTH CKOJBKEHHS OpycKa WIIM JBIKCHHS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHUs Tejla NPU PaBHOYCKOPEHHOM JIBDKEHUHU T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PaBHOYCKOPEHHOM JBWKEHHH 0€3
Ha4yaJbHOM CKOPOCTH IIyTH OTHOCSTCA KakK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJBXKCHHS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

Onpenenenue ko3 OUIIMEHTA TPEHUS CKOIbKECHHU .

OnpeneneHue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CWIIbI TPEHUS MIPU PABHOMEPHOM JBUKEHUU Tela
M0 TOPU3OHTAJIBHOW TOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YINPYrOoCTH TMpH  MOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABIXKHOTO M MOABMKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. MexannuecKune KoJ1e0aHUA M BOJIHEI.

KonebarenbHnoe asuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: TEPUOI,
4acToTa, aMIUINTyAa. MareMaTH4eCKuil U NPy KUHHBIM MasTHUKU. [IpeBpainenue
DHEPrUu MPH KOJIEOATETHHOM JTBHKEHHUH.

3aryxatouue — kosneOaHusa.  BolHyxneHHele — konebanusi.  Pe3onanc.
Mexannueckue BoaHbl. (CBOHCTBA MEXaHMYECKUX BOJH. IIpomonbHbie
nonepeyHble BOJIHBL. JlMMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHHS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHuWil Tea IO JCUCTBHEM CHIIBI TSKECTH WU CHUJIBI
YIOPYTOCTH.

HabGnronenue kosie0aHuil rpy3a Ha HUTU U Ha MPY>KUHE.
HaOGmro1eHre BeIHYKICHHBIX KOJIeOaHUN U pE30HaHca.
PacnpocTpanenue npo10oibHbBIX U ONEPEUHbIX BOJIH (Ha MOJEIHN).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKHI pE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OnpeneneHve YacToThl W Iepuoja KojeOaHMN MaTeMaTH4eCcKOro
MasiTHUKA.

2. OmpezneneHue 4acTOThl U NEpUOa KOJIEOaHUN IPYKUHHOTO MasiTHUKA.

3. HccnepoBaHue 3aBUCHMOCTH MEpUOJa KOJIeOaHUN MOABEIIEHHOIO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnenoBanue 3aBUCHMOCTH Mepro/ia KoJeOaHUi MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBHUCHUMOCTU NEpHOJa KoieOaHUW Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MAcChl rpys3a.

6. OnpITbI, JEMOHCTPUPYIOLIME  3aBUCUMOCTb IEpHOJa  KoseOaHHit
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOIHOTO MaJeHUSI.

Paszgen 10. D1eKTpOMarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHeie  BodHbL. ~ CBOMcCTBa
NIEKTPOMarHuTHeIX BOJH. IIlkanma »nekTpoMarHUTHBIX BOJH. Fcnonp3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJIsl COTOBOM CBSI3H.
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OnexTpoMarHuTHas npupona csera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA
CBETAa.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIEHOTO

tenedoHa.

Pa3nen 11. CBeroBbI€e ABJICHHUS.

JlyueBas  momenbr  cBera.  Mcrounukum ~ cBera.  lIpamonuHenHoe
pacnpoctpanenue cpera. 3atMeHus: CosiHia u JIynel. Otpaxenue ceera. [lnockoe
3€pKaJIO. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mperomiieHUs cBera. lloHoe BHyTpeHHEe
OTpakeHHe cBeTa. VIcnonb30BaHWE TMOJHOTO BHYTPEHHETO OTPa)XKEHUs B
ONTUYECKUX CBETOBO/JIAX.

Jlunza. Xon onayuweir B JnuH3e. OnTuyeckas cucteMma (oroamnmapara,
MUKpOCKOTa M Teneckona. ['ma3 kak onTuueckass cucteMa. biaum3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. Crokenwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsamMonrHEHHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n3o0paxeHuil B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuuecknii CBETOBO/I.

Xop ydeii B cOOMparoIIei JInH3e.

XO0J ny4yen B pacCeuBarOIIEH JIMH3E.

[TonyueHnne n300pa’keHMI C TOMOIIBIO JIMH3.

[Tpuniun peiictBus goToarmnapaTa, MUKpPOCKONA U TEJIECKONA.

10. Moaenb ria3za.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0T0 CBETA IPU CIIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomol u onvimot.

1. HccnenoBanue 3aBUCMMOCTU yTJIa OTPaXKEHUsI CBETOBOrO Jiyda OT yIJia
naJICHuUs.

2. M3ydeHue xapakTepUCTHUK M300paxKeHUs MpeIMeTa B TUIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCMMOCTH yTJia MPEJIOMIICHUSI CBETOBOIO JIyda OT yrijia
MaJICHUSI Ha TPAHUIIE «BO3IYyX—CTEKIION.
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4. Ilomydenue n300pakxeHUl ¢ MOMOILBIO COOMPAIOLIEH JTUH3BI.

5. Ompenenenue (HOKYCHOTO PACCTOSIHUSI U ONTHYECKOM CHUITBI coOMparomien
JIMH3BI.

6. OIBITHI 10 PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. ONbITHl IO BOCHPUSTHIO LIBETA MPEIMETOB MPU HX HAOIIOJECHUU uepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIC SIBJICHHUA.

OmnwiTel Pesepdopna m nnanerapHas mojenb aroma. Mogenbs atoma bopa.
Hcnyckanue v noriouieHne ceeta aromoMm. KBanTel. JInHelyaTbie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMmma-uziydeHusi. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens aromHoro sapa. HM3oronmel. PagmoakTuBHBIE
npespamenus. [leprona nonypacmnaaa aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsIOBOTO M MAaCCOBOTO YHCEL.
OHeprus CBsI3M aTOMHBIX sifep. CBsA3p Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Uctounuku 3neprum ColiHIa U 3BE3.

SnepHas sHepreruka. JleWCTBUS pPAAMOAKTUBHBIX W3JIyYCHUM HA JKUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4EeHHS U MTOTJIOLICHUS.

2. CnexTpsl pa3MYHbIX T'a30B.

3. Cnektp Boaopoza.

4. Habmonenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka MOHU3UPYIOUTUX U3ITYUCHUH.

6. Perucrpanus uzimydeHus IPUPOIHBIX MUHEPAJIOB U IIPOITYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaGnroneHue CruIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3IYUYEHUS.

2. HccnenoBaHue TPEKOB: W3MEPEHHME 3HEPrUU YacTULBI IO TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

I[HoBTOpHUTEIHLHO-00001IAOIMIA MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIIMI MOIYJIb PEIHA3HAYEH JIJIsl CUCTEMATU3ALINN
u  0000mIeHHWs  TPEIMETHOTO  COJACpPX)aHWUS U ONBITa  JIEATEIbHOCTH,
IpUOOPETEHHOTO TPU MU3YyUYEHUHU BCETro Kypca (pU3MKH, a TakKe AJ1 MOJrOTOBKU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 1o (Qu3uke uisi OoOydaronmxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Tpn M3ydyeHUH TaHHOTO MOJYJIS PEANTM3YIOTCS U CHUCTEMATU3UPYIOTCS BUABI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUNBAETCS TOCTHUKEHHE MPEAMETHBIX U
METamnpeAMETHBIX  IUIAHUPYEMBIX  pe3ysbTaToB  oOydeHus, (popmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIEI0BaHUS



SIBJICHUW TIPUPOJBI W TEXHUKH, OBJIAJCHHE YMECHUSMHU OOBICHATH (PU3MUECKUE
SBJICHHS, TPHUMEHSS TMOJNYyYCHHbIC 3HAHMS, pellaTh 3ala4yd, B TOM YHCIE
Ka4eCTBEHHBIC M SKCIICPUMEHTAJIHHBIE.

[IpuHIMNMAIbHO JESTEIHLHOCTHBIN XapakTep JaHHOTO paslielia peannsyercs
3a c4y€T TOro, 4ro oOOyYaromuecs BBIMOJHAIOT 3a/JaHus, B KOTOPBIX UM
HpesIaraeTcs:

Ha OCHOBE TOJNYYCHHBIX 3HAHUHA paclo3HaBaTh M HAYYHO OOBSICHATH
¢u3nUeckre SBICHUS B OKPYXKAIOIEH MPUPO/IE U MOBCETHEBHOMN JKU3HU;

UCTIOJIb30BaTh HAyYHbIE METOJIbl UCCIIE0BAHUS (PU3HMUECKUX SIBIICHUH, B TOM
qucIIe Ui IPOBEPKH THIIOTE3 U TOJTYUYECHHUSI TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HamOOJee BaXKHBIX JOCTH)KCHUH COBPEMEHHBIX
TEXHOJIOTUH, HapUMeEpP, MPAKTUICCKOTO UCTIONH30BAHUS PA3IUYHBIX UCTOYHUKOB
PHEPTUU Ha OCHOBE 3aKOHA MPEBPAILICHHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue Gu3MKKM HA YPOBHE OCHOBHOI'O OOILETr0 0Opa3oBaHUsI HAIIPABJICHO

Ha JOCTH)KCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbraTe nzyueHus pU3MKU HA ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus

y oOyuaromierocsi OyayT cOpMUPOBaHbBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

— NPOSIBJICHUE UHTEpEeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIHCKOM
(bu3MYeCcKO HayKH;

— IIEHHOCTHOE OTHOIIIEHNE K TOCTIKCHHUSIM POCCUNCKUX YUEHBIX --(PU3HUKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHUIO B 0OCYKJIE€HUHU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTHUYECKUM [PUMEHEHUEM
JNOCTUKEHUN (DU3UKU;

— OCO3HAHUE BAXXHOCTH MOPAIbHO--3TUYECKUX NPUHIIUIIOB B JIESITEIBHOCTH
YYE€HOT0;

3) PCTETHYECKOr0 BOCIIUTAHUS:

— BOCIIPHUSITUE ICTETHMUECKHX KaueCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HAaHUE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTWH, BaXKHEUIIEH COCTABIIAIOIICH
KYJbTYPHI,

— pa3BUTHE HAyYHOW JFOO03HATEIHHOCTH, WHTEpeca K HCCIEAOBATEIHCKOM
TESTeIbHOCTH;

S) dopmupoBaHMsi  KYJAbTYPbl  3A0POBbSI H  3MOIHMOHAJIHLHOIO
0J1aromoJry4ms:

— OCO3HaHUWE IIEHHOCTU 0e30macHoro oOpa3a >KU3HKU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXXHOCTH TpaBUi OE30MacHOTO TOBEICHHS Ha
TpPaHCHIOPTE, HA JOpOrax, C DJIEKTPUYECKUM U TEIJIOBBIM OOOpPYJOBAHHEM B
JIOMAIITHUX YCIIOBUSX;

— chopmMupoBaHHOCTh HaBblKa pediekcuu, MPU3HAHME CBOETO MpaBa Ha
OIMOKY M TaKOTO K€ TIPaBa y IPyroro 4eJoBeKa,;

6) TpynoBOrO BOCIUTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHM3alMd, TOpOJAa, Kpas) TEXHOJOTHYECKOH W



COIMAJIbHON HANpPaBICHHOCTH, TPEOYIONUX B TOM 4YHCIE W (PU3HUECKHUX
3HAHUU;

e — MHTEPEC K MPAKTUICCKOMY U3YUEHUIO TPOQeCcCrid, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS Ha TMpPUMEHEHHE (PU3NUYECKUX 3HAHUM JJI PEIICHHS 3a71ad B
00JIacTH OKpY’Karolel Cpelbl, MUIAHUPOBAHUS TMOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX TTOCJIEJICTBUI JJIs1 OKPY KAIOILIEH CPEIbI;

e — OCO3HaHME II00ABLHOIO XapaKTepa SKOJOTMYECKUX MPOOIeM U MyTeu ux
pelieHus;

e 8) amanTranum K U3MEHSIOUIUMCH YCJOBUSIM COUMAJIBLHOM M MPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBMM TMPU BBHINOJHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAMPABIECHHOCTH, OTKPBHITOCTh OMNBITY M 3HAHUIM
ApYyTux;

e — TIOBBIICHUE YPOBHS CBOEHM KOMIETCHTHOCTH YEpPE3 MPAKTUUYECKYIO
JIEATEIIbHOCTD;

e —TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uHciie GOPMYITHUPOBaATh
WJIeH, TIOHSATHS, TUTIOTE3bI O (PU3NICCKUX 00BEKTAX U SIBJICHUSX;

e — OCO3HaHME NE(DUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTH
busuky;

e — TIUIAHUPOBAHUE CBOETO pPA3BUTUSI B MPUOOPETEHUU HOBBIX (PUIMUECKUX
3HAHUU;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3H MPUPOIBI, 0OIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUCCKUX 3HAHUM;

e — OIICHKA CBOMX ICHUCTBUM C YYETOM BIIHMSHUS Ha OKPYXKAlOIIYI Cpeny,
BO3MOJKHBIX IJTOOAIBHBIX ITOCICACTBUI.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHHS MporpamMmbl 10 (DHU3MKE Ha YPOBHE OCHOBHOIO
oO1mrero oopazoBanusi y ooyuatomierocsi 0yryT chopMrUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIIE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC ICHCTBYS,
KOMMYHHKATHBHBIC  yYHHMBEpCajbHbIC  yueOHbIe  JICHCTBHUS,  PEryJISTHBHBIC
YHHBEPCaJIbHbIC YUCOHBIC ICHCTBUS.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUS

Bba3oBnle Jornuyeckue a1eMcTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(ssBIEHUN);

YCTaHaBJIMBATh CYIECTBEHHbBIN MPU3HAK KJIACCU(DUKALMU, OCHOBAHUS IS
000011IeHNs U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUNS B pacCMaTpUBaEMBbIX (paKTax,
JAHHBIX U HAOIOJIEHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBJICHUSM;
BBISIBJISITH NIPUYUHHO--CJICICTBEHHBIE CBS3M MPU HM3YyYECHUH (PUIUUECKHUX
SIBJIEHUI U MPOLIECCOB, JI€NATh BBIBOJIbI C UCIOJb30BAaHUEM JIETYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIJIBUraTh TMIIOTE3bl O B3aUMOCBS3AX
(u3NYECKUX BEITUYNH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO penieHus y4eOHOMl (usmyeckoi
3a/layd (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIECHHUsA, BbIOOp HaumOoJsiee
HOJXOJSIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

MCII0JIb30BATh BOMPOCHI KAaK UCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHUS;
IPOBOJUTH M0 CAMOCTOSITENILHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3NYECKUIl SKCIEPUMEHT, HEOONbIIOE UCCIEeI0BaHUE (PUINYECKOTO
SIBJICHUS;

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JIOCTOBEPHOCTb HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI [0 pPe3ysibTaTaM
POBEAEHHOTO HAOJIOIEHUS, ONIBITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE JaJibHEHIIee pa3BUTHE  (PU3HUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

IPUMCHSTh Pa3IMYHbIE METO/IbI, HHCTPYMEHTBI M 3aIPOCHI IIPH ITOUCKE U
otbope WHGOPMAIMKM WIA JaHHBIX C y4€TOM MPENJIOKEHHOW y4eOHOM
dbuznyeckon 3a1auu;

aHAJM3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUIOB M GOPM IIPEICTABICHHSI,

CaMOCTOSITCJIbHO  BBIOMpaTh ONTHUMAJIbHYH (GOpPMYy MpPEICTaBICHUS
uHpoOpMaMK ¥ HILIIOCTPHPOBATH pEIIacMbIe 3aJa4d  HECIOKHBIMH
cXeMaMHu, TharpaMmMaMu, HHOU TpaduKoil M HX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

B X07e OOCYyXAeHHUs y4eOHOro maTepualia, pe3yiabTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKa3bIBaTh MJICW, HAIIEJICHHBbIC Ha pEIICHHE 3aJaud U MOJJepKaHue
Oaro»keIaTeILHOCTH OOIICHUS,



CONOCTaBIIATb CBOM CYXIEHUS C CYXICHHAMH JAPYIHMX YYaCTHUKOB
Jyanora, oOOHapy»XUBaTh Pa3audKe U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO MPECTABIATH PE3YJIbTAThl BBIITOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEOBAHMSI, IPOEKTA);

NOHMMAaTh W HUCIOJb30BaTh  NPEUMYILIECTBA  KOMAaHAHOW U
WHAMBUIYAIbHOM pPaOOThl MpH pEIIEHHH KOHKPETHON (hU3HUecKoit
poOJIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOW JIESTEIIBHOCTH, OPraHU30BbIBATH ACHCTBUS
no €€ JOCTWKEHHUIO: pACIpeAesaTh poJid, OOCYXJaTb MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAsl KAYECTBEHHOIO Pe3yJibTara Mo
CBOEMY HAIPABICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBHS C JPYTUMH
YJICHAMH KOMAaHJIbl;

OLICHUBATh KAa4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBHUS.

PeryasiTuBHbIe YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CUTYalUsX, TPEOYIOIINX
JUIs pelieHus: GU3NYECKuX 3HaAHUM;

OpUEHTHUPOBAThCA B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pELICHUN
(MHIMBUAYANbHOE, NPHUHITHE PEIICHHs B TPYyNIE, MNPUHATUE PpELICHUH
TPYIION);

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM pellieHUs (pU3NUecKoi 3a1auu Hin
IJlaHa KCCIEAOBAHUS C Y4ETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh Npe/ijlaraeMble BAPUAHTHI PEIICHUI;
Jienarb BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHbIN NHTENJIEKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMH U MPeaiaraTh IJaH €€ U3MEHEHHUS;
OOBSICHATh TPUYUHBI  JOCTHKEHUS  (HEAOCTHXKEHHSI)  pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢uznyeckoro HMCCIEAOBAaHMSA WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITETLCTB, W3MEHUBIINXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEN;

OIICHUBATh COOTBETCTBHE pe3yJIbTaTa IeJIU U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM TUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;



npU3HaBaTh CBOE MPABO HA OLIMOKY MPHU pelIeHuu (GU3NUECKUX 3a7a9 WU
B YTBEPKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

IMPEAMETHBIE PE3YJIBTATbBI

K konIy o0yuenus B 7 Kjacce npeaMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJb30BaTh  MOHATHUS:  (U3MYECKHE M  XUMUYECKUE  SBJICHUS,
HaAOI0IeHNE, HKCIEPUMEHT, MOJENb, TUIOTe3a, €AMHHULBI (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHENHOE), TPAEKTOpHUs, PaBHOAECUCTBYIOIIAS
cuna, gaedopmanusa  (ymopyras,  IUIaCTHYECKas), = HEBECOMOCTb,
COOONIAIOIINECS COCYAbL;

paznuuath sBiaeHus (quddys3us, TEMIOBOE IBHKEHUE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JBW)XKCHHUE, HWHEpLUS,
B3aMMOJEMCTBUE TEJI, paBHOBECUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCHIO
BpallleHMs, Mepenadya JaBlIeHUS TBEPIABIMU TeJIaMH, XUAKOCTSIMU U
razamMM, arMoc(epHO€ JaBJEHUE, I[UIaBaHUE TeJ, MPEBpPAILLECHUs
MEXaHUYECKOW DHEPruu) IO ONMCAHUI0 MX XapaKTEpPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacrmo3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUM B
OKpYXaIOIllEeM MHpE, B TOM 4ucie (U3UYECKUE SBICHUS B MPUPOIE:
OPUMEPBI JIBXKEHHSI C PA3IMYHBIMU CKOPOCTSMH B KMUBOM M HEXUBOH
OpPUPOAE, ACUCTBUE CWIBI TPEHUS B NIPHUPOAEC M TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJiCHUs HA KUBOM OpPraHu3M, IJIJaBaHUE PbIO, phlyaru B
TeJe Yel0BeKa, MPU 3TOM MEPEeBOIUThH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIICJIATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHU ) (PU3UUECKUX SIBJICHUN;
ONUCHIBATh U3yUYECHHbIE CBOMCTBA TEJI U (PUBMUYECKUE SIBJICHUS, UCHOb3Ys
¢uznyeckue BeIMUMHBI (Macca, O00BEM, IMJIOTHOCTH BEIIECTBA, BpeMms,
yTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWJa TpeHUs, JAaBieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJICYO CHUJIBI,
MOMEHT CHJIbI, KO3((ULIHEHT TMOJE3HOTr0 JEHCTBUS MEXaHU3MOB,
KMHETHYECKas: U TNOTCHLUHAJIbHAs HDHEPrusi), MPU OINUCAHWU MPABHIBHO
TPaKTOBAaTh  (PU3UYECKUH  CMBICH  HCIONb3YyeMbIX  BEJIMYHH, HX
0003HAaUeHUA W €IUHUIBl (PU3MYECKHX BEJIWYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTMMU BEIMYUHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys MpaBUiia CIOXKEHUs CUJ (BIOJb OJHOM MpsAMOii), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBECHs phiuara (0y0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOU
OHEPruu, MpU ITOM JaBaTh CIOBECHYI (OPMYJIHPOBKY 3aKOHA U
3aMHMCBIBATh €T0 MATEMATHYECKOE BBIPAXKECHHUE;

OOBSACHATH (hpU3HUECKUE SBJICHHUS, POIIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUll MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh MIPUYUHHO--CJICACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumiatb pacuy€THhle 3a7adyd B |—2 [EWCTBHS, HCHOJB3YySd 3aKOHbBI U
dbopmybl, CBsI3bIBaIONIME (DU3UUYECKHME BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3a/1auy 3aIlMChIBATh KPAaTKOE YCJIOBHE, MOACTABIATH (PU3NUYECKUE
BEJIMYMHBI B (OPMYJIBI U TPOBOJAUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE NJIsl PEIICHMS 3a]a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YE€HHOU (PU3NUYECKON BETUUMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU MOMOIIU
(bU3UYEeCKUX METOJIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJEISATH POBEPSIEMOE
OpeanosioxkeHue  (TUmnoresy),  pa3ivyaTb W MHTEPIPETUPOBATH
NOJIYYCHHBI pe3yJbTaT, HAXOJUTh OLIMOKM B XOJ€ OINBITA, J€JIaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMNBITBI 1O HAOMIOJAEHUI0 (DU3UYECKUX SIBICHHM WU
busznuecKux CBOWCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPEANOI0KEHUsA, COOUPATh YCTAHOBKY U3 MPEINI0AKEHHOTO 000pYA0BaHMS,
3aMMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOJIHI,

BBITIOJIHATh TPSAMBbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MaccChl Tela,
00béMa, CHUIIBI M TEMIEPaTyphl C WCIOJIb30BAHHEM aHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aNMUCHIBATh TOKa3aHUS NPUOOPOB € YUETOM
3aJIaHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHKUE 3aBUCUMOCTH OJTHOU (hM3UYECKON BEIUYUHBI OT
JIpPYrol ¢ HCIOJb30BAaHUEM MPSIMBIX HM3MEPEHUM (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYIIETOCA Tela OT BPEMEHU JBUKEHUS TeJa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tejia, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOIIAJN COIPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YAJIMHECHUS MPYKUHBI, BHITATKUBAIONIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YaCTH Te€Ja U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUsl T€J, YCJIOBUM paBHOBECHsl phlyara U OJIOKOB), y4yacTBOBaTh B



IUIAHUPOBAHUM y4e€OHOTO HCCIEeNOBaHUS, COOMpaTh YCTAaHOBKY H
BBIMIOJHATh W3MEPEHHs, CIEAys MPEIIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ynapTaThl IMOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIHMYMH B BHJE
NPEJIOKEHHBIX TA0JIUL U TpauUKOB, JA€JaTh BBIBOABI IO peE3yJbTaTam
UCCIIEJOBaHMS;

IPOBOAUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO TeENa, CHJIA TPEHHUS CKOJIbKEHUS,
JaBJICHWE  BO3/yXa, BBITAIKMBAIOIIAs  CHJA, JEHCTBylOmIas  Ha
HNOTpYyKEHHOE B JKMJIKOCTh TeNO, KOA(P(UIMEHT MOJE3HOTO ICHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJeaysl MPEUIOKEHHON MHCTPYKLUMU: IPH
BBIMIOJTHEHUH W3MEPEHHH coOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIUMCIISTH 3HAUEHNUE HCKOMOMN BETMYUHBL;

co0roAaTh MpaBuila TEXHUKU O€30MMaCHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
00opy10BaHuEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB M TEXHHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOLIAOIIMECS COCYyIbl, OapomeTp,
phIYar, IOJBMKHBINA 1 HETIOABIKHBIN 00K, HAKJIOHHAS TUIOCKOCTD;
XapaKTepu30BaTb MPUHLMIBI JEHCTBUS HU3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOMl Ha UX omucaHus (B TOM 4HCIE:
NOJIINITHAKY, YCTPOWCTBO BOJOMNPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, TIOPIIHEBON HACOC, APEOMET)), UCIIOIB3YS 3HAHMS
0 CBOMCTBaxX (PU3MUECKHX SBJICHUM M HEOOXOIUMBbIE (hM3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJAUTH  MpUMEpPHl  (HaXoAWTh  HMHPOpPMAIMIO O  NPUMEPAX)
MPAKTHYECKOTO HUCIOJIb30BaHUsl (DM3MUECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU JJi1 obecriedeHusi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAaHEHUS 370POBbSI U COOJIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKAIOLIeH cpene;

OCYUIECTBJISATh OTOOpP HMCTOYHUKOB uUH(popmanmuu B HuTepHere B
COOTBETCTBUH C 33JJaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUH © TYTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBIICTSATH
uHpOpMAIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYMBOM HIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJ30BaTh MPH BHITIOJTHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
auTepatypy  (pusmdeckoro comepikaHus, CIPaBOYHBIE MaTEPHUAIBI,
pecypcbl cetu MHTepHeT, BIaaeTh MpuéMaMyu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMaIMU (HU3HUUECKOTO COICPIKaHUS, B TOM



qyclie MyOJUYHO JeNaTh KpaTKue COOOLICHHsS O pe3yibTaTax MpPOEKTOB
WIM Yy4EOHBIX MCCIEJOBAaHWWA, MNpPU 3TOM TPaMOTHO HCIIOJIb30BATh
V3YYEHHBIA TOHATHIHBIA anmapar Kypca (OU3UKH, COINPOBOXKIATh
BBICTYIJICHUE ITPE3EHTALUECH;

IPU BBIIOJHEHUM Y4YEOHBIX INPOEKTOB M MCCIEAOBAHUN PpaCIpeneisaTh
00sI3aHHOCTH B TpPYIIE B COOTBETCTBHHM C IOCTaBJIEHHBIMU 3a/ayaMH,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHUM, aJEKBAaTHO OLCHUBATh
COOCTBEHHBIM  BKJaA B  JEATENBHOCTb  TPYIIbI,  BbICTpauBaTh
KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonIry o0yuenus B 8 kiacce rnpeamMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaKaTh C(POPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHU:

UCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTALTNYECKUE U
amop(HbIe Tena, HACHIIICHHBIA W HEHACBHIINICHHBIA TMap, BJIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSA OJHEpPrusi, TEIJIOBOM JIBUraTelb,
AIIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l, JIEKTPUUECKOE MOJE, MPOBOIHUKU
U UDJIEKTPUKH, TOCTOSIHHBIN NEKTPUUECKUI TOK, MArHUTHOE T0JIE;
pasznuyaTh ABJICHMS (TEIUIOBOE pAaCIIMPEHHME M C)KaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECUE, CMAYMBAHUE, KaWLISIPHBIE SIBJICHUS, UCIAPEHHUE,
KOHJIEHCAlusl, IUJIaBJIE€HUE, KpUcTauM3auus (OTBEpAECBaHUE), KUIICHUE,
Teruionepeaayda (TEerIonpoOBOAHOCTb, KOHBEKIUS, U3ITyYEHHUE),
IIEKTPU3aLMs TeJl, B3aUMOJECHCTBUE 3apsA0B, ACUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE MAarHuTOB, JEHCTBUE
MarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM, JIEKTPOMArHuTHasT UHYKITHS)
0 ONHCAHMI0 HUX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUYECKUX SBICHUM B
OKpY’)XKalollleM MHupe, B TOM 4YHcle (U3UUYECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATsDKEHHE U KaNWUISIpHbIE SIBJICHUS B MPUPOJE,
KpUcCTauibl B mpupoae, uznyuenue ConHila, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHEra, dJIEKTPUUYECKUE
SBJIEHUSI B aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiH, Apeid MOJI0COB, pOJIb MAarHUTHOTO MOJS JUIS KU3HU Ha
3emuiie, NOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/lauy B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKHM) (PU3MUECKUX
SIBIICHUI;

OMKCHIBATh M3yYEHHBIE CBOICTBA TeN M (PU3MUYECKUE SBICHUS, UCIIONb3YS
¢uznyeckue BEIMUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIMYECTBO
TEIJIOThI, yJeJdbHasl TEIJIOEMKOCTh BEIIECTBA, YJelbHAs TEIJIoTa



IUTaBIICHUS, YJENbHasg TeIIoTa MapooOpa3oBaHMs, YyAENbHAs TEIUIOTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro MACHCTBUS TEIUIOBOU
MalIuHbl, OTHOCHUTENIbHAS BIAXKHOCTH BO3JyXa, 3JEKTPUUYECKUN 3apsij,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBIEHUE  BEIIECTBA, paborTa W MOUIHOCTh
IIEKTPUYECKOTO0  TOKAa), MpU  ONUCAHUU [PABUIBHO TPAKTOBAaTh
(bu3nYeCKuil CMBICI WCIOJIB3YEMBIX BEIUYMUH, 0003HAYEHHS] M €IMHHULIBI
(u3NYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbl, CBSA3BIBAIOIINE JaHHYIO
(u3NYECKy0 BEIUYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepHU30BaTh CBOWCTBA Tel, (U3MUECKUE SBJICHHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOU TEOpUHU
CTPOEHHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMHU MOJEH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH OMa /1 y4acTKa LenH, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHsI DHEPruy, NpPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTU4YeCKOe
BBIPAKEHUE;

OOBACHATh (U3MYECKUE NPOLECCHl U CBOMCTBAa TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalMil NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 jJornyeckux
1aroB ¢ Onopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHU,
bu3nYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2-3 JEUCTBHA, MCHOJB3YS 3aKOHBl M
(dopMyIibl, CBsI3bIBAIOLIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIHU3a
YCIIOBUS 3aJlayd 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl pELIeHUs 3aJaud, BbIOMpAThb 3aKOHBI U (OPMYJIbL,
HEOOXOJUMbIE il €€ pelIeHUs, MNPOBOJAUTH Pacy€Tbl M CpPaBHUBATH
NOJy4Y€HHOE 3HaUeHUe (PU3NUECKON BEJIMUNHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXHO PELIUTh MPU MOMOIIU
(GU3MYECKUX METOOB, HCIOJIb3Ysl OINHMCAHUE HCCIEAOBAHMS, BBIIEIATH
IPOBEPAEMOE MPENIOJOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
IIPOBENICHUSI UCCIIEOBAHUS, J1€71aTh BEIBOJBL;

OPOBOAUTH OMNBITHl 10 HaOMIOAEHHI0 (U3NYECKUX SBJICHUN WM
(bu3MYeCcKUX CBOMCTB Tell (KaNWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpoIlecca OCThIBAaHUS U
HarpeBaHusl MPU H3IYYEHUHU OT I[BETa M3ITydarouied (MOrJIOoIaronIeil)
NOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATypbl KUIKOCTH U
IVIOIAAN €€ TIOBEPXHOCTH, >JEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsA/loB, B3aMMOJEHCTBUE MOCTOSIHHBIX MAarHHUTOB,



BU3YyaJu3allksl MarHUTHBIX MOJEH TOCTOSHHBIX MArHUTOB, JEUCTBUS
MarHUTHOTO MOJS Ha MHPOBOAHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHMTA,
CBOMCTBA DJEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (OpMyIMpOBaTh
IpOBEpsiEMbIE MPENAIOJIOKEHNS, COOUPaTh YCTAHOBKY M3 MPENJIOKEHHOTO
000py10BaHus, ONUCHIBATH X0/ OIBbITA U (POPMYJINPOBATH BBIBOJIBI;
BBIIIOJIHATh ~ MPSMBIE  U3MEPEHUs  TEMIIEpaTypbl, OTHOCUTEIBbHOU
BJIQXHOCTH BO3/lyXa, CHJbl TOKAa, HANPSHKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB MU JATUYMKOB (PU3MUYECKUX BEJIMYMH, CPABHHUBATH
pe3yJIbTaThl U3MEPEHU ¢ yUETOM 3a/laHHOM aOCOIOTHON MOTPEIIHOCTH;
IPOBOJNUTDH UCCIIEI0BAHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIIMYUHBI OT
OpPYyrod C HCHOJIb30BaHMEM  MPSIMBIX  HM3MEPEHHl  (3aBUCHUMOCTH
CONPOTUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOAAN TMOMNEPEYHOro
CEUEHHUS U YAEIBbHOTO COIPOTUBIICHUS BEIIECTBA POBOJHUKA, CUIIBI TOKA,
UAYLIET0 uYepe3 IMPOBOJHUK, OT HaNpsDKEHMs Ha  [POBOJHMKE,
UCCIIEJOBAHUE  IIOCJIEJOBATEIBHOIO M MApPAJUIENbHOIO  COEIMHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh HCCJIEAOBAHHE, COOUpaThb YCTAHOBKY H
BBINIOJIHATh W3MEPEHUA, CIENys MNPEIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOnull M TIpadukos,
JIeJ1aTh BBIBOJIBI [0 pE3yJIbTaTaM MCCIIECIOBAHNUS;

IPOBOJUTh KOCBEHHbIE H3MepeHus:i (U3MUYECKUX BEJIUYMH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBJIEHUE IMPOBOJIHUMKA, padoTa H
MOIIIHOCTh 3JIEKTPHUUECKOr0 TOKA): IUIAHUPOBAaThb H3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NPEMIOKEHHOW MHCTPYKLIMH, U
BBIUMCIISTH 3HAUEHUE BEJIUYUHBL;

coOJIr01aTh MpaBUjia TEXHUKU 0€30I1aCHOCTH MpU paboTe € J1abo paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX ONMCaHUs (B TOM YHCIIE:
CHUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOHHA, aMIEpPMETp,
BOJITMETP, CUETYMK DJIEKTPUUECKOW DHEPIUH, 3IIEKTPOOCBETUTEIIbHbBIE
npuOOpbl, HArpeBaTENbHbIE JIEKTPONPUOOPHI (IPUMEPHI), FIECKTPUUECKUE
IPENOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHUA O CBOMCTBaX (M3UYECKUX SIBJICHUM M HEOOXOAMMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIIbHbBIE
npuOopbl O CXeMaM U CXEMaTHYHbIM pPHUCYHKaM (3KHUAKOCTHBIH
TEPMOMETP, TEPMOC, NCHUXPOMETP, TMIPOMETP, IABUTATENIb BHYTPEHHEIrO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI AJIEKTPHUECKHUX



Heneil ¢ mocaen0BaTeNIbHBIM U NapajuIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasznnyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB 3JICKTPUUECKUX LIETICH;
OPUBOAUTH  TMpHUMEpPHl  (HAXOAWTh  HHPOPMAIMIO O  TMPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUA (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOM
KU3HU JUIs obecriedeHus 0€30MacHOCTH TIPU 0OpallleHuH ¢ IpUoopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 370POBbS M COOJIOCHUS
HOPM 3KOJIOTUYECKOTO OBEACHUS B OKPYXKAIOLIEH Cpelie;

OCYHIECTBJIATh TMOUCK HMHGPOpMAlUU (PU3UYECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HUMEIOIIUXCS 3HAHUW U MYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAILMIO, KOTOpas
SIBIISIETCS] MPOTHBOPEUYMBOM MIIM MOKET OBITh HEJJOCTOBEPHOM;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YYEOHBIX 3aJaHU HAYYHO --TIOMYJISPHYIO
JUTEPATYpy (PU3UYECKOTO  COJEp)KaHUs, CIPABOYHBIE MaTepUallbl,
pecypcebl cetu MuTepHeT, BiageTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(DOPMAIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000mass uHOpMALMIO U3 HECKOJBKUX HMCTOUYHUKOB (DU3UYECKOTO
COJIep)KaHusi, B TOM 4HuCi€ MyOJMYHO TMPEACTABIATh PE3yNbTAThI
IPOEKTHOM WJIM MCCIEeI0BAaTENbCKON AEATEIbHOCTH, NPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHMHBIA ammapaT Kypca (U3UKH,
COTIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINECH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBAHUN (PU3MUECKUX
IPOLIECCOB paclpeAessaTh O0S3aHHOCTU B TPYIIE B COOTBETCTBUHU C
NIOCTaBJICHHBIMU 3aJlauaMU, CIICJUTh 3a BBIIIOJHEHUEM ILJIaHA JIEUCTBUHN U
KOPpPEKTUPOBATh €ro, aJIeKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJIAJ B
JeSITENIbHOCTh TPYIIIBI, BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(IUKTHL.

K koH1y o0yuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPpaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

UCIIOJb30BaTh IOHATHS: CHUCTEMa OTcuéra, MaTepuaibHas TOuKa,
TPAeKTOpHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOIO IBWKEHHS, aedopmarius
(ympyrasi, macTUyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP TSHKECTHU, a0COJIOTHO TBEPAOE TEO,
HEHTP TSHKECTH TBEPAOrO Tejla, paBHOBECUE, MEXaHUUYECKUE KoJieOaHus U
BOJIHBI, 3BYK, MH(pa3ByK U YJIbTPa3BYK, 3JECKTPOMAarHUTHbBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NallbHO30PKOCTh,
CIEKTPBI UCITYCKAHUS W TOTJIONICHUS, alb(da-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAsl SHEPTETUKA;



pasznuyarh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBMKEHHE, CBOOOJHOE
NaJieHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJACHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KoJeOaTeslbHOE ABM)KEHUE (3aTyXarollue U
BBIHY/ICHHbIE KOJICOAHUS), PE30HAHC, BOJIHOBOE JIBUJKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTpPaHEHHE, OTPAXKEHUE W IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lioKeHHe Oeoro cBeTa B
CHEKTp M CJOXEHHME CHEKTpaJbHBIX I[BETOB, JWUCIEPCHUsl CBETa,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JMHEMUYATOro CHEKTpa
U3JTy4YEeHUs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3NYECKUX  SIBICHHM B
OKpy)XarolleM Mupe (B TOM uucie (PU3NUYECKHE SBICHUS B IPUPOJE:
IIPWINBBI U OTJIUBBI, ABMKEHHUE T1aHeT CONHEYHON CHCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 03XO, I[BE€Ta Tell,
ONTHYECKHUE SIBJICHUS B NPUPOAE, OMOJIOrMYECKOE NEHCTBHE BHJIMMOIO,
yIbTPaQHUOJIETOBOIO U PEHTICHOBCKOIO HW3JIyY€HUH, €CTECTBEHHbIN
pPaZAMoOaKTUBHBIN (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3IyUYCHHE
OPUPOAHBIX MHHEpAJOB, JCHCTBUE pAJUOAKTUBHBIX H3IIyYCHHH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOJUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3HMUECKUX
SIBIICHUI;

OINUCHIBaTh U3yYEHHbIE CBOMCTBA Tel U (PU3UUECKHE SBIICHUS, UCIIONIb3YS
(¢u3nuecKkue BeJIWYUHBI (CpeOHsii M MIHOBEHHAasi CKOPOCTh Teja IMpHU
HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHUE, MEepeMEIIEHUe, IMyTh, YIioBas
CKOpPOCTb, CHJIa TPEHUS, CUja YIPYTOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOMHOrO TMAaJCHMs, BEC Tela, HMIYJIbC Teja, HUMIIYJIbC CHIIBI,
MexaHudeckas padoTa W MOIIHOCTb, MOTEHUHMAJIbHAs JHEpPrusi Tela,
HNOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLUANIbHAS SHEPIUs CHKATOU
NPYXUHBbI, KUHETUYECKas SHEprus, TMOJHAs MEXaHW4YecKas »HEeprus,
NEPUOJ U YacToTa KosieOaHMil, JJIMHA BOJIHBL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, ITOKAa3aTellb MPEJOMIIEHHUS CPEJbl), P ONKCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MYECKHM CMBICH HCIONb3yEMbIX BEIUYMH,
0003HAYEHUA W €IUHULBl (PU3NYECKHX BEIMYMH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMH BEJIHMUWHAMH,
CTPOUTH TPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPaHEHUs HHEPruH, 3aKOH BCEMHPHOIO TATOTEHUS,



OPUHLKI CYNEPHO3UIMKA CUJI, MPHUHIMI OTHOCUTENbHOCTH [anues,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HUMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOTO YHCEN
IpU SJEPHBIX pPEAaKUMSX, NPU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alIUCBIBATh €0 MaTEMaTHYECKOE BbIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIIECCHl U CBOWCTBAa TN, B TOM YHUCIE U B
KOHTEKCTE CUTYaIlMi MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
IPUYUHHO--CIIEJICTBEHHbIE  CBSI3U, CTPOUTH OOBSICHEHHME U3 2-3
JOTMYECKHX IIAaroB C OMOpPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKHUX
SIBJIEHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3adadd  (OMHUparoIIUMecss Ha CUCTeMy u3 2-3
yYpaBHEHUH), UCIOJb3Ys 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHaJlIM3a YCJIOBHUS 3a/Jayd 3alMChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOLIME WM M30BITOUHBIE JaHHbBIC, BHIOMPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUSI, TPOBOAUTH PACUETHI U
OIICHWBATh  PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUs (HU3MUecKoi
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PEHIUTh MpPU I[OMOIIU
(¢u3NYECKUX METOJIOB, HCIIOJIb3Ysl OINMCAaHUE MCCIEIOBaHUS, BBIJCIATH
IpoBepsieMOe TMPEANOJIOKEHHE, OLEHWBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHHUS  HWCCIEAOBAaHWA, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB,;

IPOBOJUTH OMBITHl 110 HAOMIOAEHUI0 (U3NYECKUX SBJICHUN WM
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HploToHa, 3akoHa
COXpAaHEHHUsI HSHEPTHH, 3aBUCUMOCTH MEpHOAa KOJeOAHWU MPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPYKUHBI U HE3aBHCUMOCTH OT
aMIUIATY]Ibl MAJIbIX KOJIEOAHUM, PSIMOJIMHENHOE pacnpoCTpaHEeHHE CBETA,
pasnokeHue Oeloro CBeTa B CIIEKTpP, M3YYCHHE CBOWCTB M300paKECHUS B
TUIOCKOM 3epKalie W CBOWCTB HM300pa)X€HHs MpeaMeTa B coOuparomien
JvH3e, HAOJIOJCHHWE CIUIONMIHBIX W JIMHEWYaThIX CIIEKTPOB H3IYUYEHUS):
CaMOCTOSTENIbHO cOOMpaTh YCTAHOBKY U3 M30BITOYHOro Habopa
o0opynoBaHus, ONKUCHIBaTH XOJ ONbITA W  €ro  pe3yibTarshl,
(bopMyITUpPOBATH BHIBOIBI,

MPOBOJUTH MPU HEOOXOIWMOCTH CEPHUIO TMPSIMBIX U3MEPEHUH, Ompeaesis
CpenHee 3HAaYeHUE U3MepseMOol BeIMYUHBI ((POKYCHOE paccTOosiHuE
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOpP crocoba W3MepeHus
(M3MEpUTENBHOTO MTPUOOPa);

IPOBOAUTH HCCJIEIOBAHUE 3aBHUCUMOCTEM (PU3NYECKUX BEJIUYUH C
UCTIONb30BaHUEM TIPSMBIX W3MEpPEHUU (3aBUCHMOCTHh MYTH OT BPEMEHHU



P PaBHOYCKOPEHHOM JBIKEHUM O€3 HAadaJlbHOM CKOpPOCTH, NEPHOIA
KOJIeOaHN MaTeMaTUYeCKOr0 MasTHHUKA OT JJIUHBI HUTH, 3aBUCHUMOCTH
yria OTPaXEHHUs CBETa OT yria MajcHUs W yria NPeIOMJICHHS OT yria
najieHusi): IUJIAaHUPOBAaTh HCCIICIOBAHKME, CaMOCTOSITEILHO COOUpaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJYYCHHOW 3aBUCHUMOCTH
GbU3MYeCKNX BEIMYMH B BHUjE TaOMWIl W TpaduKoB, JenaTh BHIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJINTh KOCBEHHBIE HW3MEPEHUS (PU3MYECKUX BEJIMYUH (CPEIHSSA
CKOPOCTh M YyCKOpPEHHE Tejla TIPpU PaBHOYCKOPEHHOM JIBUKCHUU,
YCKOpEHHE CBOOOJHOTO IMMaJIeHHs, XKECTKOCTh MPYXKHUHBI, KOIPOUIUEHT
TPEHUSI CKOJBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacToTa H
nepuosl KoieOaHWi MaTeMaTHYeCKOr0 W TPYXHUHHOTO MAasTHUKOB,
ONTHYECKAas Cuja coOuparomeld JIMH3bI, PAJAMOAKTUBHBIA  (OH):
MJIAHUPOBATh HM3MEPEHHS, COOMpPATh IKCIEPUMEHTAIBLHYI0 YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUs, CICTys MPEITOKCHHOW MHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYMHBI ¥ aHATM3UPOBATH TIOJTYyUYEHHBIE PE3YJIbTAThI C yIETOM
3aJIaHHOM TOTPEITHOCTH U3MEPEHUN;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM
000pyIoBaHUEM;

pasnmuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (U3MYECKUX MOJICIICH:
MaTepHabHasl TOYKa, aOCOJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTEepU30BaTh NPHUHIMIBI  JACHCTBUS U3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCaHUSA (B TOM YHCIIE:
CIIUJOMETp, JaTYMKW TIOJOKCHHSI, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKOI, (HOTOoAaMMmapaT, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BunbcoHa), HCHONB3YysSd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

WCITIOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHUUYECKHX
YCTPONCTB, U3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIIECCOB
IpU pelIeHUU y4eOHO--TIPAaKTHYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300pAKEHUN B IJIOCKOM 3€pKajie U cOOMparouieil JInH3e;
NPUBOAUTH  MpUMEphl  (HAXOAuTh  WHPOpPMANMIO O  IMpUMepax)
MPAKTUYECKOTO HCIONIB30BaHUS (PU3NUYECKUX 3HAHUN B TOBCEIHEBHON
KU3HH JIJIs1 oOecrieueHrs 0€30MMacHOCTH TIPH O0paIieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJIEHUS
HOPM SKOJIOTHYECKOTO TIOBEACHHS B OKPYXKAIOIIEH cpelie;



OCYIIECTBIISITh TOUCK HHPOpMAIMK  (QU3NUECKOTO COACPKAHHUA B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYSI TOUCKOBBIN 3aIpOC, HAXOIUTh
MyTH ONpEeNICHUs] JOCTOBEPHOCTH IMOJYYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUH U JOTIOJHUTEIbHBIX UICTOYHHUKOB;

MCIIOJIb30BATh MPHU BBHIMOJIHEHUN YUEOHBIX 33JlaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (pu3mMdeckoro - coaep:kaHus, CIPaBOYHBIE MaTEPHUAIIBI,
pecypesl cetn MHTEpHET, BiageTh npuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus MH(YOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HCTOYHHMKOB (DU3UYECKOTO COAEpKaHUs,
nyOJUYHO MPECTABIATh PE3YJIbTAaThl IPOEKTHON MU UCCIIEI0BATENBCKON
NEATEIBHOCTH, NPU O3TOM TIPaMOTHO  HCIIOJb30BaTh  HM3Y4YEHHBIN
MOHATUIHBIA amnmapaT u3y4aemMoro pasjena (PU3MKU U COMPOBOXKIATH
BBICTYIJICHWE TMpE3CHTAalMe C y4€ToM OCOOCHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBOo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®u3uka u eé posib B NO3HAHMHU OKPY/KAKIIET0 MUPa
bu6mmoreka [IOK
1.1 ) - 2
MI3MKA - Hayka 0 Hpupoae https://m.edso00.ru/7f416194
1.2 dusnyecKue BETMIUHBI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIEe CBeICHUS] O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetiecTRa https://m.edso00.ru/7f416194
29 JIBr>KeHWEe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aUMO/ielicTBHE Te
bubmuorexa [JOK
3.1 M 3
CXAHHHICCROC ABIDICEHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 bubmuoreka [JOK



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
bubmuoreka [JOK

33 (ua. Brer o 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBneHust TBEpABIMU 3 bu6mmorexa [IOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
42 Jlapietine KIAKOCTA > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 ATmOChEpHOE NaBICHHC 6 https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTH. DHepIrus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MeXaHH3MEI > ! https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.3 M 4 1
eRapHeCkad snepht https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne n/m P Kounrpoabusie IlpakTHueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nen 1. TeruioBble siB1eHUS
. bubnuotexa [JOK
11 Crpoenne u cBOHCTBA BeIIeCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILTOBBIE HPOHCCChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
51 DNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 I1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTICHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 C) 4
HOKTPOMATHITHEL HEAYIIL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Kounrpoabusie IlpakTHueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
Paszngen 1. Mexanndyeckue siBJeHUS
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIIUCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B % 20 1 3
SAUMOICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHAA U BOJTHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMMACCIUC KOICOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazmeny 15
Pa3nen 3. DiaekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DIEeKTpOMarHUTHOE MOJIE U bubnnorexa [JOK
3.1 6 2
JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pasznen 4. CBeToBbIC IBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea 5. KBaHnToBbI€C SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
>3 FICPHBIC peaKdiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Hroro mo pazneny 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




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoubnubsie IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypenI
1 ®du3uka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUIKOCTHOTO TEPMOMETpA U JaTUnKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
. bubnuorexa [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MOMOILIBIO MOJIeNEN
VYpoxk-uccienoanue "l[Iposepka
5 TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIe BEICOTA MTycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKa3bIBAIOIIUE TUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHUE YaCTHUII BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccinenoBanue «ONbITH O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
1 BoibI. O000IIIEHHE 10 pa3eTy bubmuoreka [JOK
«IlepBoHauagbHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpPHOE U HEpaBHOMEPHOE bubnuorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIYKEHUE
bu6mmoreka [IOK
13 CKopocts. EMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInorHOCTH BemiecTBa. PacueT maccel bu6mmorexa [IOK
1 00beMa TeJa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPIOTO TEJay»
18 Pemenue 3amgad mo treme "[lnoTHOCTH bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3auMoaercreug tein. Cria
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydeHue

3aBUCHUMOCTH PACTAXKCHHUA



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

(medopmanun) NpyKHUHBI OT
HPUIOKEHHOM CHIIBI»

21 SBnenne Tarorenus. Cumia TSXKECTH
CBs3b MEXKY CUIION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' \ https://m.edso0.ru/ff0al778
3amad 1o Teme "Cuiia TshKecTH

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TJIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomMet

P a P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIE€HHBIX
26 10 OJTHOM TPSIMOI bubmorera [JOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOIAs CHIT

97 Pemenue 3agad nmo reme
"PaBHoneiicTByromIas cr"

28 Cuia TpeHus u e€ Buabl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3ydeHue
3aBHUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KEHUS OT CHJIBI IaBIICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITUXCS
IIOBEPXHOCTEI»

30 Pemenue 3amau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUJIIbI

31 Pewrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3oOpaxeHne

https://m.edsoo.ru/ff0alde0



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

cuny, «Cunbly, «PaBHOnEHCTBYOIIAS
CHII»

KonrponbHas pabora no remam:
«MexaHn4eckoe JBIKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cuie»

33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhl
Ilepenaua maBneHus TBEPALIMU

35 Tenilen nclil KOCTSIMH U ll?aHSaMI/I bubmorexa HOK

- KA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuorexa [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau nmo reme «/laBneHue B bubmuoreka [JOK
JKHIKOCTH U rase. 3axkoH Ilackais https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coob

OODIIAIOIIHECA COCY BT https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmorexa LHOK

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

40 Manomerpsl. [lopuiaeBoi
SKAKOCTHEIN Hacoc

41 ATmochepa 3eMiIH U IPUIKHBL € bub6nuoreka [IOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnuorexa [JOK



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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [JOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEpPHOTO
44 JaBJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MIOTPYKEHHOE B HUX TEJIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenne
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
JlaboparopHnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeCa bubnuorexa [JOK
Tena B BOJE OT 00BbEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YacTH T
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU H
onpeereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bub6mmoreka [IOK



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

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TN, KUAKOCTEH
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas padota no teme

53 «/laBrieHue TBEpIBIX TEN, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexaniecias padota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 MorHocTs. EARHHLE MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOIl MPH 1
noabéMe 1o Jjiectauie"”

57 [Ipoctele MexaHu3MBI. Pryar.

PaBHOBecue cui Ha peiuare
Prryaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuorexa [IOK
«HMccnenoBanue ycioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau o teme «Y clIoBuUs bu6mmorexa [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenune KII/ naknonHOM
IIJIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, bubmuorexa [JOK
mortnHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



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

Kunernueckas u nOoTCHIaJIbHaA
OHCPIusa

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUsI MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT T10 TeMe
"DKCIEPUMEHTAILHOE ONPEICTICHUE
W3MEHEHUS KMHETUYECKOU U
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa o teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHelIit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta3oB"

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBHelIit ypok. Pabota ¢ Tekctamu
o teMe "PadoTta. MOIIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgponbie
Tema ypoka Kourpoabnsie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KHHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bu6nmoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmdeckue u amopdHbie Tena 1
p pe https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEpPaTypPhI CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHII
9 Bayrtpennsis sueprusi. CriocoObt 1 bubnnoreka [HOK
W3MEHEHUSI BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6mmoreka [IOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
aHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnmnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHnas pabora

14 "HccienoBaHue IBICHUS bu6nmoreka [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmuecTBa TEIIOTHI,

15 HE0oOXO0IMMOTO JIJIsl HAarpeBaHUsI TeJa
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabora "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTAINTMYECKHX Tell. Y IeJbHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlaboparopHas padota "Omnpenenenue bubnmuorexa [JOK
yEeIbHOM TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXa"

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

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIMIBI paOOTHI TETIIIOBBIX

nsurareneif. [TlapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHs

25

KIIJI TenmoBOro aBUraTes.
TennoBele IBUTaTEIN U 3alllUTa
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPTIHH B TCIIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3MeHeHune arperaTHbIX COCTOSIHHI
BenrecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

29

KonrponsHas pabora o teme
"TennoBele ABieHus. M3menenune
arperaTtHbIX COCTOSTHUH BeriecTBa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPST0B

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

30

Ypoxk-uccienoBanue "DiaeKTpuzanus
TeJl UHAYKIMEH U MPpH
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiskeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8al0a
3JIEKTPUYECKUX TTOJIEN
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbii 3apsn. CtpoeHue
aToMa
34 IIpOBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnorexka [JOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHNE bubnuorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnkn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUYECKOTO OISl Ha TTPOBOHUKHI 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B METaJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Uenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bubmuoreka [JOK
41 "U3mepeHue u peryaupoBaHuE CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmunoreka [JOK

42 "M3MmepeHue u peryampoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsKkeHus"

43 CornpoTHBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 1 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHnas pabora
"HccnegoBaHne 3aBUCUMOCTH CUJIBI

46 TOKA, UIYILETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COIMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas padora "IIpoBepka

48 MpaBuWia CIOKEHHS HAMPSHKEHUN TPU 1 bubnnoreka [HOK
[IOCIEA0BATEIBHOM COCIUHEHNUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 IpaBuJIa Il CWIbI TOKA IIPU 1 bubnmuorexa [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npuMEHEHUE

bubmunoreka [JOK

50 3akoHa Oma I pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopatopHas pabora "Onpeneneaue
52 a60TpLI u II:/IOH_II}:I)OCTI/I 3JIeKTpI/IquK0r0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUYECKHE LIEMH U ITIOTPEOUTETN
53 SJIEKT pI/I‘ICCKOﬁ SHEPTUHU B 6liIT bubmmorexa [TOK
p P Y: https://m.eds00.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka Kk KOHTPOILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
54 3apsoKeHHBIE TeJl:a U UX ’ bubmmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPsIIbI.
55 3a H)KCII){HBIG Tea I/IpI/IX bubmmorexa LHOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aHMOIEHCTBUE
Ypok-uccnenosanue "M3zyuenue bubnmoreka [JOK
57 5 "
MOJIEW ITIOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
bubmuorexa [JOK
58 3eMJIH U €ero 3HaYeHue JUIS )KA3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOKa MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubmunoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHne >EKTPOMarHiuTOB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIsl Ha MPOBOAHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTENIeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paloThI aeKkTpoaBUrarTesns"”

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

62

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onekrporereparop. CrocoOs
MOJTYYEHUS DJIEKTPUICCKOW dSHEPTUH.
DNEeKTPOCTAHIINN Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOILHOM padoTe
10 TeMe "DIIEKTPUYECKUE U
MAarHUTHBIE SIBJICHUS"

65

KonTponbHas pabota mo Teme
"DneKTpuuecKue U MarHUTHBIE
sIBJICHUS"

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

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuoreka [JOK



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

o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK
7 "IT I 1
6 1o Teme OCTUO’IHH,I: IH https://m.edsoo.ru/ff0acdc6
AIEKTPUUECKUN TOK
68 PesepBHrlit ypok. Pabota ¢ TekcTamu 1
o Teme "MaruuTHbIe SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10
1 68 145

I[TPOT'PAMME



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

9 KUIIACC

Kosaun4vecTBo yacoB DJIeKTPOHHbIE
(1)
JI:;H Tewa ypoka Bcero Konrporenpie  Ipakriieckue i[:;:eﬂl/lﬂ :)l;l[()l:ll;(())];:feﬂbﬂble
padoThI padoThI pecypest

1 MexaHnuecKoe JBUKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmnoreka IIOK
MEXaHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMOJIMHENHOE 1 bubmuoreka [JOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIUHENHOE

4 nBukeHue. CpeqHsiss U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubnmnorexka HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBMKEHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpeznenenue

7 YCKOpEHHUS Tena Mpu 1 1 bubnmnoreka [JOK
PAaBHOYCKOPEHHOM JIBUKEHHH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnunorexa LIOK

okpyxHocTH. [lepron u yactora

https://m.edsoo.ru/ff0ael76



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

oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [lepBeiit 3akon HeroTona. Bektop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnmnorexka HOK
PaBHOpelicTBYrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproTOHA. bubmuoreka [IOK
Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bu6nuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaympyrocmu. Saron I'yka s metsoorutiosz
16 Pemenue 3amay mo reme «Cuita
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenue bubnmnoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cuna Tpeiis https://m.edsol_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nunoreka LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpexnenenue bu6muoreka [JOK
KO3 pHIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3amay mo teme "3aKOHEI
21 Herorona. Cwita ynpyroctu. Cuiia bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHUs

Ypok-koudepenius "JIBmxeHue Te

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuxu"
Pemrenne 3agaud mo teme "Cuina
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
. P https://m.edso0.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMuyeckas CKOpOCTb. bubnuorexa [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepUAIBHONW TOYKHU.

26 AOGCoIoTHO TBEPOE TEIIO. bubnmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHON OChIO BpAIICHUS

27 MowmenT cuinsl. LenTp TsKECTH

28 Pemenue 3agad nmo reme "MomeHT bu6mmoteka IIOK
cuibl. LlenTp Tsoxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM pabOTE MO

29 TeMme "MexaHN4eCcKOe IBUKEHUE bubmorexa LOK

N | ’ https://m.edsoo.ru/ff0b0408
BiaumopeiicTtBue Ten
KonTponbhas pabota no teme
30 "MexaHnuyeckoe IBUKEHUE bubmmorexa LIOK
N 8 | ' https://m.edsoo.ru/ffOb06ec
BzanmopeiicTBue Ten
Nmnynec Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPYroe u bubmmorexa [JOK
P yARes. THPYE https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE

39 Pemenue 3amgad mo reme "3akoH bubnuorexa [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ffOb096¢

33 Ypok-koupepenius "PeakTruBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa [TOK
https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CHITBI bubmorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPU
pPaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTenuuanbHas sHEprUs
38 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KMHETUYECKON SHEPI U1 https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «M3yuenue bubnmnoreka HOK
3aKOHA COXPAaHECHUS YHEPIrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bu6mmoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTr4ecKuil ¥ NpyKUHHBIA
MasiTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U Macchl Ipy3a»
45 [IpeBpatienue sHEepruu npu

MeXaHHYECKUX KOJIeOaHUIX



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

46

Jlaboparopuas pabota «Onpenenenue
YJaCTOTHI U TIEPHO/Ia KoJIeOaHn i
OPY)KUHHOTO MasTHHUKA»

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

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, HOABELIEHHOIO K HUTH, OT
MacChl TPy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJIHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koHpepeHmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

51

Ypok-uccnenosanue "HabmoneHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepeHus "YIbTpa3ByK u
uHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM pabOTE MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme
"3aKoHBI cCOXpaHEeHHs. MexaHn4ecKue
KoJieOaHUs U BOJTHBI"



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

DNeKTPOMarHuTHOE ToJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-kouhepennus "llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmuorexa [OK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "M3yueHue
P N 7 bu6mmoteka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
OneKTpoMarHuTHas IPUPOIa CBETA.
61 Cko ZI():TB cBeTa Bonlliosme CBOICTBa bubmmorexa [JOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pactpostp ' https://m.edsoo.ru/ffOb3658
Comnna u JIyHsr
3aKoH OTpa)k€HUs CBETa. 3epKaia.
63 PemeHHepsaI[aq Ha II I/IMCHGI:I){I/IG bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3akoH bu6muoreka [IOK
IIPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TosnHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 I/IcnomzoBZ?{l;e nonHorpo BHYTPEHHETO bubmmorexa [JOK
yiP https://m.edsoo.ru/ffOb3c5c
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX
66 Jlaboparopnas pabota "HccrnenoBanne



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

3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JTy4a OT yTIJIa [MaJICHUs Ha
rpaHulie "BO31yX-CTEKJIO

Ypoxk-koHpepermnus "Micnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHHUSL:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CUiia JIMH3BI bubmorexa HOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoeHne N300paKeHM B TNH3AX bubmorexa [OK

https://m.edsoo.ru/ff0b444a
JlaboparopHast pabota "Onpenenenue
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmorexa LHOK
. " https://m.edso0.ru/ff0b4206
CHJIBI COOMpAroIeil TNH3bI

71 Ypok-koupepenius "OnTudyeckue bubnmnoreka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurs 3penue"

Pasnoxxenue 6enoro ceera B CEKT.

74 Omneitel HetoTona. Crnoxenue bubmuotexa [JOK
CIEKTpaIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ffOcOf4c
cBETa
JlabopartopHnast pabota "OTMBITHI 11O
pasNoKeHuto 06eJI0ro cBeTa B CIEeKTp U B OK

75 BOCIIPUSITHIO LIBETA MPEIMETOB MIPH UX nommoreka L]

HaOJIIOICHNH Yepe3 [BETOBbIE
¢buabTphl"

https://m.edsoo.ru/ffOcOe2a



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

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: TUCIICPCHUS,
uHTephepeHus u qudpaxuus"
77 Omnsitel Pe3epdopaa u miianerapHas bubnmnoreka HOK
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue U MOrIoOnEeHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmorexa LHOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukym "Habmrogenue bubnmnoreka HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
g a https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnmnoreka [JOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IpEBpALCHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3amay mmo reme: bu6mmoreka IIOK
"PaguoakTuBHBIE IpEBpaIeHUs" https://m.edsoo.ru/ff0clb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenius "PannoakTuBHbIE
86 I/IBIjI eHI/IS(Ib BpH upojae MJIC UIIHE Bubmmorexa [IOK
i | PHPOJE, MEAITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHble peakuuy. 3aKOHBI
87 ccf[x paHeHESI 3auﬂ OBOT'O M MacCOBOTO bubmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBA3M aTOMHBIX siaep. CBs3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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

89

Pemenue 3amnau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a u 1eneHus suep.
Wcrounuku sHeprun ConHua U 3BE3]
Ypok-koudepennus " nepHas
sHepreTuka. JleictBus
PaZMOaKTUBHBIX U3ITyYEHUH HA KUBbIE
opraHu3mbl"

[ToaroToBka K KOHTPOJIBHON paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
ONEKTPOMAarHuTHHIE BOJIHBI.
KBanToBsbIe siBieHUS"

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBncHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubmmoreka IIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, 0600IIEHNE.
JlaGopaTopHble paboThI 110 Kypcy
"B3aumoneiicteue ten"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie nmporecco”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHHIX ¥ KaYECTBEHHBIX 3aJ1a4 110
teme "KIIJ] TeruioBbix qBurarenein"

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOopenue, o6o0meHue. Pemenne
pacyeTHBIX ¥ Ka4ECTBEHHBIX 33]1a4 110
teme "KIIJI anekTpoycTtaHOBOK"

bu6nuoreka LIOK
https://m.edsoo.ru/ff0c2b30



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

[ToBTOpenue, obo0mIEeHNE.

bu6nuoreka [JOK
%8 {[a60paT0p Heep a60"TH HOIYPEy 1 1 https://m.edso0.ru/ff0c2¢52
CBeTOBBLIE ABICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 buGnnorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTaMH 110 Teme "CBeTOBEBIE 1 bubnnorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUSA
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 TeMe "KBaHnToBas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME



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




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YHEHUKA

1. A.B. Ilepprmkun, ®uszuka-7xm 2015 M.: [Ipoda
2. A.B. Tlepprimkun, ®usuka-8xi 2015 M.: [Ipoda
3. A.B. Ilepwiikun, E.M. I'ytHuk, ®usnka-9xn 2015 M.: [Ipoda

4. B.W. Jlykamuk CoopHuk 3aaa4 no pusuke7-9xi. 2010 M.IIpocsemienue

METOJINYECKHUE MATEPUAJIBI IJISA YUUTEJIA

HN3npaTeabcTBO

1. A.B. Ilepoimkun, @usuka-7x1 2015 M.: JIpoda

2. A.B. Ileppimkun, @usuka-8kxia 2015 M.: JIpoda

3. A.B. [leppiikun, E.M. I'ytHuk, @usuka-9xa 2015 M.: Jlpoda

4. B.N. JIykamuk CoopHuk 3aga4 no pusuke7-9xi. 2010 M.IIpocsenienue

5. H.B. ®unonoBuy Metonnueckoe nocodbue k yueoOHuky «duszuka-7»,
«Duzuka-8», A.B. Ilepoimikuna 2017 M.: Jlpoda

6. A.B.Ileprimkun, CoopHuK 3amau 7-9 kmacc, 2017 M. Dk3aMeH

7. Mapon A.E., Mapon E.A. ®usuka 7 knacc: Jlunakruaeckue marepuansl 2015
M. JIpoda

8. O.U. I'pomuieBa, KoHTposIbHBIE U CAMOCTOSITENIbHBIE PAOOTHI O u3HKe. 9
kiacc: k yaeonuky A.B. [lepoimikuna, E.M. I'ytHuk «®usuka 9 kinace»,2014, M.

DK3aMeH



9. E. M I'ytuk, O.A. YepHukoBa, MeToinueckoe mocodue K yueOHUKY

«®Duzuka-9 A.B. Ilepoimkuna u E.M. I'ytauk, 2017, poda

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
HNHTepHeT-pecypcesl

1. Aaumarnuu pusudeckux oowbekToB. http://physics.nad.ru/

2. Xugas dusuka: odydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
9. Vpoku usuku ¢ ucnonb3oBanuem Mutepuera. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. dusuka: KoJUIeKIs onbIToB. hitp://experiment.edu.ru/

S. ®u3uKa: JIEKTPOHHAS KOJUICKIIUS OIBITOB.

http://www.school.edu.ru/projects/physicexp
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