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HOACHUTEJIBHASA 3ATIMCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOrO O00IIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOKEHUM M TpeOOBaHUI K pe3ylbTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABIECHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (enepaibHON paboyeit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yuebHoro npeamera «Ou3uka.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYaroUIMXCsi M OPTraHHU3alUI0 H3YyYeHUS
(¢u3uKN Ha NEATENbHOCTHOM OcHOBe. B mporpamMme no (u3MKe Y4YUTBIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanusauuud tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeaerieHrue yueOHOro Marepuania
1o rojaM o0yuyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJEpKaHUS U
yuéTe BO3paCTHBIX OCOOCHHOCTEH 00Yy4aromuXCsl.

[Iporpamma mo ¢usuke pa3zpadoTaHa € LEIbI0 OKAa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 0 y4eOHOMY MpPEIMETY.

duzrka ABISIETCS  CUCTEMOOOpAa3yIIUM JUIsl  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PM3MYECKUE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB
U SBICHUM, W3ydyaeMblX XHUMHUEW, OHOJIOrMed, acTpOHOMHEN U (PU3NUECKOMN
reorpaguedf, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBisieT Haubojee sICHble O0pa3lbl NPUMEHEHUS HAaydyHOro MeEToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOro OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TpaMOTHOCTU U
UHTEpeca K HayKe y 00y4arouxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMpEAIONaracT OBJIAJCHHE
CIEIYIOUIUMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTbD:

e HAYYHO OOBSCHSATH SIBJICHMUS,

e OIICHHMBATH U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPOPETHPOBATH  JIaHHBIE M  MCIOJb30BaThb  HAY4YHbIE
JIOKA3aTeIbCTBA JIJISl IOJTYYE€HUS BBIBOJIOB.

enmn wu3yueHns (PU3NKK HAa YypPOBHE OCHOBHOI'O 0OINEro oOpa3oBaHUS
ompenenensl B Kouuenmuu npenomaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHuzammsx Poccuiickoit @eaepauuu, pean3yrOMMUX
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPAMMBbI,  YTBEPKIAEHHON pElICHUEM



Konnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).
Henu nzyyeHus: pu3nKu:

npuoOpeTeHre WHTEpeca W CTPEMIICHHsS] OOydYaromuxcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO]Ie MO3HaHUs B (HOPMUPOBAHHE
HCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U (hyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHrE TPEACTABICHUNA O PO (U3UKHU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXHBIX  cdepax  Oyayuuen
npo¢eCCUOHANILHON JIESITEIHbHOCTH, CBSI3aHHOU C (DU3UKOM, OJATOTOBKA K
JabHEHIIIEeMY 0O0yUEHHUIO B TOM HaIpaBJICHUH.

JlocTikeHne STUX Ienedl mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4:

npuoOpeTeHre 3HAHUM O JIUCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX WU KBAHTOBBIX
SIBIICHUSX

NpuOOpETEHNE YMEHHUI OMUCHIBATh U OOBACHITH (U3UUYECKUE SIBICHUS C
MCII0JIb30BaHUEM TOJTYyUYCHHBIX 3HAHUM;

OCBOEHHE METOAOB pELICHHS NPOCTEUIINX PAcCYETHBIX 3aJad ¢
UCII0JIb30BaHUEM buznyeckKux MOJIETICH, TBOPUYECKUX u
MIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIE SIBICHUS U BBIIOIHSTH OIBITHI,
nabopaTopHble  pabOTBl M OKCIEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHUE MPUEMOB paboThl ¢ MHpoOpMaluend (PU3NUECKOro CoaepKaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NH(POPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AESITENbHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUAX (HU3UUIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHus orBoauTcs 238 4acoB: B 7 kiacce — 68 4yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Henenwo), B 9 kinacce — 102 yaca (3 yaca B HEZEIO).

[Ipennaraemsiii B mporpaMMe no Gu3MKe MnepevyeHb JadopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BIOOP IPOBEACHMUS



7a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAMBUIYATbHBIX OCOOEHHOCTEH
00y4Yarommxcsl, CIUCKa IKCIEPUMEHTATBHBIX 3aJlaHUi, MpeajiaraéMblX B paMKax
OCHOBHOI'0 FOCYapCTBEHHOT'0 3K3aM€eHa 10 (U3HKE.



COJEPXAHME OBYYEHUA
7 KIJACC

Paznen 1. @usuka v €€ poJib B IO3HAHUM OKPY KAIOUIEro MUpPaA.

®usuka — Hayka o mnpupone. SABneHus npupoabl. PHU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEILIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHblL. M3mepenue Qusnueckux BenuduH. Duznyeckue
npubopsl. [Torpemnocts n3mMepenuit. MexayHapoaHasi cucTeMa eIMHUIIL.

Kak ¢u3uka u japyrue eCTeCTBEHHbIE HAyKH M3Yy4alOT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJI MO3HAHUs: HAOJIOJICHUE, TMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIDKEHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THINOTE3, 00BICHEHHE
HabOmomaemoro spieHns. Onucanue GU3NIEeCKUX SBICHUNA C TIOMOIIBIO MOJIETIEH.

Jemoncmpauuu.

1. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSI.
2. ®usnyueckue mpUOOPHI M TPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
U(GpPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHue 1EHBI IEJIEHUS ITKAIbI U3MEPUTEITHLHOTO TIPUOOpA.
2. M3mepeHue paccTOAHUM.
3. H3mepenne o0bEMa )XUIKOCTH U TBEPIOTO Tea.
4. OnpezneneHue pa3MepoB MAJIbIX TE.
5. M3Mepenue temmeparypbl IIPU MOMOIIM KUJIKOCTHOIO TEPMOMETpaA U
JlaTYNKaA TEMIIEPATYPHI.

6. IIpoBenenue wmcciienoBaHus MO MPOBEPKE TMIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIILHO, TEM OOJIbllle, YeM OOJIbIlle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBe/IeHHsI 0 CTPOEHNH BelllecTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, WX pa3Mmepbl. OIBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactul] BemiectBa. CBS3b CKOPOCTH JIBMOKEHUS YACTHI[ C
Temrieparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzanmosaelicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUJKOCTEN M TBEPIBIX
(kpucTayuMueckux) Ted. B3auMOCBSI3b MEXKIYy CBOMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnroneHne OpOyHOBCKOTO JIBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue  sBieHUM,  OOBSCHSIONIUXCS  TMPUTSDKCHUEM WM
OTTAJIKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuaMeTrpa aroMa METOAOM psAloB (C  HMCIOJIb30BAHUEM

dotorpaduii).
2. OmnbITHI 10 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.
3. OmbITH 10 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSIKCHHSL.
Paznea 3. /IBuskeHune U B3auMo/ieiicTBHeE TeJl.
MexaHnueckoe IBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPH HEPAaBHOMEPHOM IBHKEHMHM. Pacuér nytu u
BPEMEHHU JIBUXKEHUSL.
SlBnenne wHepuuu. 3aKOH HMHEpUUH. B3auMOJenCcTBHE Ten Kak NMpUYMHA
U3MEHEHNs CKOPOCTH [JBMKEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IMHULIE
00BnEMa BeIecTna.
Cwia kak XapakTepucTHKa B3auMoAeuCcTBHs Ten. Chila ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOLIBIO NHUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TsokecTd. Cuia TsKeCTH Ha Apyrux riaHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HAaMpaBJICHHBIX MO OJHOM IpsiMoi. PaBHOmelcTByromas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEeHUs U TPEHUE TTOKOs. TpeHue B MpUpo/ie U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHne MexaHM4ecKoro JBIKEHHUS Tea.
2. M3mepeHue CKOPOCTH NPSAMOIMHENHOTO JBHKECHMUS.
3. HaOmronenue siBjeHUst HHEPLMHU.
4. HabmroneHue n3aMeHEeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CnokeHue Cuil, HaIpPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnuie padbomost u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIApUKA B )KUIAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OnbBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsDKeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHS OT
BECAa TEJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTE U ra3oB.



Jasnenune. CriocoObl yMEHBIIEHHUS M YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCHUMOCTb JaBJIEHUsl raza OT 00bEMa, Temmeparypbl. llepenada naBineHus
TBEPABIMHU TeNlaMH, >KUIKOCTIMHU U Tasamu. 3akoH llackams. [IHeBmarmueckue
MallliHbl. 3aBUCUMOCTb JaBJICHHS >KUJIKOCTH OT TIiayOuHbl. ['mapocrarnyeckuii
napanokc. CooOuiaromuecs cocypbl. ['uapaBnudeckre MeXaHU3MBI.

Atmocdepa 3emnin u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
BO3AYyIIHON 00o0nouku 3emnu. OnbliT Toppuuemnu. M3mepenue atmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro JIaBJIEHUsS OT BHICOTHI HaJl YPOBHEM MODPSI.

[TpubOops! 17151 n3MepeHust aTMOC(EPHOro TABJICHHUS.
JlelicTBrE )XKUAKOCTU U ra3a Ha IMOrPYyKEHHOE B HUX TeJIO. BrlTankusaronias
(apxumMenoBa) cuia. 3akoH Apxumena. [lnasanue Ten. BozgyxonnaBanue.
Jemoncmpayuu.

SN A T o
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3aBHCHMOCTB JAABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecs: Cocybl.

I'mapaBnuueckuit mpecc.

[IposiBnenue nercTBUsl aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIIBI OT 00bEMa MOrpyKEHHOM YacTu
TeJa U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIONIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBre 1uiaBaHus TeN: IUIABAHWUE WIA NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa NOrpyKEHHOMN B
XKUJKOCTb YaCTH TEJIA.

OmnpeneneHne  BBITAIKUBAKOIMIEH CWIBL, JCUCTBYIOLIEM Ha  TEJoO,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B J)KUJKOCTH, OT MaccChl TeJa.

OneITl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJIKHWBAKOLICH  CHUJIBL,
JEUCTBYIONIEH Ha TENO B JKUIAKOCTH, OT O0BEMA MOTPYyKEHHOW B
KUJKOCTb YaCTH TeJIa U OT INIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBaHne apeoMerpa WM  KOHCTPYMPOBAHME JIOAKH U
olpezeNeHue €€ rpy30MoAbEMHOCTH.

Pa3zgen 5. PaGoTa 1 MOIIHOCTB. JHEPrus.
MexaHnuueckas pabota. MOIIHOCTS.
[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpumeHeHue mpaBuiIa paBHOBECUS pblyara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexannsmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHernueckas W NOTEHUMAJIbHAS JDHEPTHUS.
[IpeBpailieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUU B APYroil. 3aKOH COXPaHEHUs
JSHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomosl u onvimot.

1. Omnpenenenve pabOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JIBIKECHUH TeJa

10 TOPU30HTAIIBHOW ITOBEPXHOCTH.

2. HccnenoBaHue ycloBHI paBHOBECHS pblyara.

3. UW3mepenue KII/] HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KUIIACC

Pasznen 6. TerioBbie siBJICHHS.

OCHOBHBIEC TIONOXEHUSI MOJIEKYJISAPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MOJieKyd. ONBIThI, MOATBEPKAAOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHHE CBONCTB T'a30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYISPHO--KHHETUYECKOU TEOPUH.
CmaunBaHu€ U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCINPEHUE U CKATHE.

Temnepatypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
gactull. BayTrpenHsss sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEHW SHEPIrumu:
TeIUIonepenada 151 COBEpILIECHUE paboTHL. Buaer TEIUIONEPEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonnuecTtBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIlecTBa. TeriooOMeH H
TEIUIOBOE paBHOBECcHE. YpaBHEHUE TeryioBoro Oananca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VYiaenpHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KHIIEHHS OT aTrMoc(epHoro
JIaBJICHUSL.

BrnaxunocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Tpunimner pabotel TeroBbiX asurarenei KIIJ TeruioBoro npuratens.
TeruioBbIe IBUTAaTENHN U 3aIUTA OKPYKAIOIIECH CPEIIbI.

3aKOH COXpPaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HaGmrogeHue 6poyHOBCKOTO JBHKCHHUS.



vk W

L N

10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBneHnii cMauMBaHUs U KaWLISPHBIX SIBJICHUN.
Habmronenue TemioBoro pacmmpeHus Te.

N3MeHeHne naBieHUs rasa Mpud U3MEHEHHH 00bEMa W HarpeBaHMM WU
OXJIAXKICHUU.

[IpaBwina uzmMepeHus TemrepaTypsl.

Bue! Tenonepenayu.

OxnaxxIeHNe TIPU COBEPIICHUU PaOOTEHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CHUJIAMHU.
CpaBHEeHUE TEIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnwie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKECHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpeneneHue qaBiIeHUs BO3IyXa B OaJIOHE IITIPHIIA.

OnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPaTYPhI.

HaOmronenne wu3MeHEHUs] BHYTPEHHEH SHEPruu Tella B pe3yJsbTare
Teryionepeaadyu U padboThl BHEITHUX CHUJI.

UccnenoBanne siBaeHUS TEIIOOOMEHA IPU CMEIIMBAaHUU XOJIOAHOW U
ropsiyeu BOJIbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METAUIMYECKUM LIWJIUH]IPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIIapeHUs.

Onpenenenrne OTHOCUTENBLHOW BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEMUIOTHI TIJIABJICHUS JIbJIA.

Paszpges 7. DinekTpuyeckrue 1 MArHUTHBIE SIBJICHMSA.

OnekTtpuzauus Ten. J[Ba poaa sneKkTpuyuecKkux 3apsioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CWJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TE OT BETMYMHBI 3apsIIOB U PACCTOSIHUS MEKY TEJIaMH).

Onektpudeckoe mosie. Hanpsok€HHOCTH 3iekTpudeckoro mosisd. [lpunnmn
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn snexkrpudecknx 3apsioB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crtpoenne aroma. IIpoBONHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHECHUS
AIEKTPUYECKOr0 3apsa.

DJEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIECKTPHUUECKOIO TOKA.
HNCTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBjIeHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
qis ydactka uend. [locimenoBarenbHOE W MMAPAUIENBHOE  COCIMHEHUE
MIPOBOHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOrOo ToOKa. 3akoH Jlxoyns—JleHua.
DIIEKTPUUECKUE LN U TOTPEOUTENH 3IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtossHHble ~ mMarHuThl.  B3auMonendcTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3Ha4Y€HHE IS )KU3HHU Ha 3eMJie.
OnbiT  Opcrena. MaruuTHoe 1oJ€  3JeKTpuueckoro Toka. Ilpumenenue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOIO TOKa. MCMonb30BaHUE 3JIEKTPOJBUTATEICH B
TEXHUYECKHX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABnenue snekrpomaruuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 ITOJTYYEHHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DIeKTpU3aLIUs TENl.
JIBa pojia 3JIEKTPUUYECKHUX 3apsiI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsJIOB.
[IpoBOIHUKY W JUATIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
HcTouHMKY TOCTOSSHHOTO TOKA.
JIeHCTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsHKeHUsT BOJIbTMETPOM.
. Peoctar u Mara3uH COIpOTUBIICHUMN.

W X N U ke WN R
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. BSaHMOﬂGﬁCTBHe IIOCTOAHHBIX MAariuToOB.
. MOI[eJII/IpOBaHI/Ie HCBO3MOXKHOCTH Pa3aC/ICHUA IIOJIOCOB Maruura.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHue MarHUTHBIX TTOJEH MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO TI0JIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIWAH.

Onbitel apapest.

3aBUCUMOCTh HaNpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie pabomsl u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITl 1O HAOJNIONCHUIO BJEKTpU3ALMM Tel HHAYKUHEH U Ipu
CONPUKOCHOBEHMH.

HccnenoBanue JOEUCTBUS DIJIEKTPUYECKOrO IO HA IIPOBOAHUKUA U
JUDJIEKTPUKHU.

COopka u nmpoBepka paboThl JEKTPUUECKOH LIETTH MTOCTOSHHOTO TOKA.
N3mepeHne u perynpoBaHue CUIBI TOKA.

N3mepeHue u peryinpoBaHue HANIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CWIBI TOKA, MAYIIETO 4€pe3 pPe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSKEHMS HA PE3UCTOPE.

OnpITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHMKA OT €ro JJIMHBI, IUIOMIAJAN MONEPEUYHOr 0
CEYEHMS M MaTepraa.

[IpoBepka mnpaBuia CIOXKEHHS HANPSOHKEHUH MpU MOCIEA0BATEIbHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuia JIsg CWIbI TOKa IIPU IApAJJICIbHOM COCIWHEHUN
PE3UCTOPOB.

Omnpenenenue paboThl AEKTPUUECKOT0 TOKA, HAYIIETO YEPE3 PE3UCTOP.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIIEMOW HaA
pe3nucTope.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaIIPSKECHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanrie MArHUTHOTO B3aUMOJAECUCTBUS TOCTOSIHHBIX MArHUTOB.
N3yyeHue MarHMUTHOrO IMOJSI TNOCTOSIHHBIX ~ MAarHUTOB IIpU  UX
00BEMHEHUY U PA3AEIICHUN.

HccnenoBanue neicTBUs DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.



17. OUBITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOICHUCTBUSA
KATYyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa WM HaIlpaBJICHUS TOKAa B
KaTYIIKE.

18. M3yueHue nercTBrs MarHUTHOTO TOJIs1 HA TPOBOAHUK C TOKOM.

19. KoHCTpyHpOBaHUE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBpITBl O UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEJOBAaHNE W3MEHEHUH 3HAYCHMs W HANpaBiICHUsS WHIYKIMOHHOTO
TOKA.

9 KJIIACC

Paspnes 8. MexaHuyeckue siBJIeHUs.

MexaHnnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJIUMHENHHOE
nBwxeHne. HepaBHOoMepHOE npsiMonMHENHOE ABHKEeHUE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeNa NpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHoyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CB0oOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepuon m yvacrora oOpauieHus.
JIuneliHas U yrioBasi CKOpocTU. LIeHTpoCTpEMUTENBHOE YCKOPEHHE.

[1epsbiii 3akoH HptoToHa. Bropoit 3akon HeroTroHa. Tperuii 3akoH HeroToHa.
[IpuHIMIT CynEpHO3UIIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOS, IPYTHE BUIbI TPEHHUS.

Cuna TSDKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
naaeHus. JBrwkenue ruianer BOKpyr Cosnua. IlepBas kocmMuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LeHTp TsixecTu.

Nmnynse tena. M3MeHeHne umimyibca. UMImynbc cuibpl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTHBHOE NBMKEHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
Tperus. CBsi3b dHepruu u padotsl. [loTeHImanpHas SHepTHs Teja, MOAHITOrO HaJ
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHEeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HalnroneHne MeXaHWYeCKOro ABUIKEHUS TENa OTHOCUTEIBHO Pa3HbIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABWKEHUS OAHOTO M TOr0 K€ Tena
OTHOCHUTEJIBHO PAa3HBIX TEJNl OTCUETA.

N3mepeHune ckopoCcTH U YCKOPEHUS NPSIMOJIMHEMHOTO IBUKEHHUSL.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JIBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUKECHUU
OTHOCUTENIHHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUM TEII.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umiynbca pu B3anMOJAEHCTBUY TE.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOJICHCTBUU TE.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITyJIbCca TpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUH TPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MIPU JBUKEHUU Tela MO/ IeCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomost u onvimeol.

1.

KonctpyupoBanue TpakTa Jjisi pa3roHa W JajdbHEUIIIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJBXKEHHUS OpycKa WU JIBUKEHUS
[IapUKa [0 HAKJIOHHOMW IJIOCKOCTH.

Ornpenenenue yCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HAKJIOHHOM TJTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHHU MNPH PaBHOYCKOPEHHOM
JBI>KEHUM 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM NpPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTHM IYyTH OTHOCSITCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpeneneaue kodphUIMeHTa TPSHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue paboOThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIDKCHHU Teja
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHUJIBI  YNIPYTOCTH IMpU  MOABEME Tpy3a C
UCIOJIb30BaHUEM HEMOJIBHKHOI'O U MOJABUKHOT'O OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHM.

Pasznen 9. Mexanuveckue Koj1e0aHUsA U BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTy1a. MaremMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIeOATEIHbHOM JIBUKEHHUU.

3aryxarorue — kosneOaHus.  BoiHyxkaeHHple — kosjeOanus.  Pe3oHanc.
Mexannueckue BoOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJH. IIpomonbHble W
nomnepeyHsble  BOJHBL. JlIMHA BOJMHBI M CKOPOCTh €€ PacnpOCTPAHECHMS.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. ['pomKkocTh 3Byka U BbeIcOTa ToHa. OTpaxeHue 3Byka. MHOpa3Byk u
YIIBTPA3BYK.

Jemoncmpauuu.

1. HaGmronenuwe koneGaHuii Ten mMoJ JMEUCTBUEM CHIIBI TSDKECTU M CHUIIBI
YOPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaGntonenue BoIHY)AEHHBIX KOJIEOAHUIM U pe30HaHCA.
Pacnpoctpanenrie npooJibHBIX U MOMEPEYHBIX BOJIH (HA MOZENH).
HaGmronenmne 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHN pE30HAHC.

S T

Jlabopamopnwie padbomosl u onvimol.
1. Omnpenenenue 4YacToThl W Iepuoja KojeOaHUNW MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompezenenue 4acTOThl U IEPHOJA KOeOaHUH PYKMHHOI'O MasITHHUKA.
3. HccnegoBanue 3aBUCUMOCTH TepHoJia KOueOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. UccnenoBanue 3aBUCUMOCTH MepUoa KoleOaHU MPy>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJIeOAHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Maccel rpysa.
6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTh  IepuoAa  KoieOaHHid
NPYXUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTU MPY>KUHBI.
7. V3aMepeHue ycKopeHusi CBOOOIHOTO MaCHUS.
Pasznen 10. Dy1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBbIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHele  BOJHBL.  (CBoMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »JeKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3U.



DJIeKTpOMaruuTHasa mnpupoaa cBera. CkopocTh cBera. BoiHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJIE/b CBeETA. Hcrounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMeHust Connua u JIynsl. Otpaxenue ceera. [limockoe
3epKaio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomiieHusi cBera. llomHoe BHYyTpeHHee
oTpaxkeHHe cBeTa. Vcmonb3oBaHWME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOMAX.

Jluaza. Xonm sydeit B numH3ze. Onruyeckas cucrtema (¢oToamnmapara,
MUKpOCKONa M Tejeckoma. [J1la3 kak onTuyeckas cucTeMa. bau3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. CrioxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ricniepcus cBera.

Hemoncmpauuu.

[IpssMonuHelHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4uenune n300pakeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xon mydel B COOMpArOIIIeii TUH3E.

X0z 1y4yer B pacCEenBAIOIIEHN JIMH3E.

[Tomyyenue n300paxeHuil ¢ TOMOLIBIO JIUH3.

[Ipunun aeiictBus doToarnmapata, MUKPOCKONA U TEIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOIO Jiyda OT yrJjia
naJieHus.

2. W3ydeHue xapakTepUCTUK U300paKeHUs MpeaIMeTa B TNIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUS Ha TPAHULIE «BO3TYX—CTEKIIO».
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4. IlonmyueHnue u300pa’keHHI C TOMOIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUSI U ONTUYECKON CHIIbI coOMparoen
JIUH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
[[BETOBBIE (PUIILTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u tutanerapHas mojens atoma. Moaens atroma bopa.
Hcnyckanue n nornomenne ceeta aroMoM. KBaHThI. JIMHEN4aTsIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-uznydenus. CTpoeHrne aTOMHOTO
anpa. HykmonHas wmoxpens aroMHoro sapa. M3orombel. PaguoakTuBHBIE
npespanienus. [lepron momypacnana aTOMHBIX SIED.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEIN.
DHeprus CBsI3M aTOMHBIX sjep. CBsi3b Macchl W dHEpruu. Peaknuu cuHTE3a U
nenenus anep. Mcrounuku sneprun ConHIa v 3BE3.

SnepHas sHepreruka. JeWCTBUS pPagMOAKTUBHBIX W3JIyYCHUW HA IKUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MOTJIOLIECHHUS.

2. ChekTpbl pa3JIMYHbIX Ia30B.

3. CnekTtp Bomopoza.

4. HaOmoneHue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaius uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HalnroneHue CrUIONIHBIX U IMHEWUYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE JHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyTtu (1o ¢pororpadpusm).

3. H3mepenue paguoakTUBHOIO (hoHa.

IHoBTOPHTEILHO-00001IAXO 1M A MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIONTUN MOAYJIh TIPEIHA3HAYCH /JIsi CUCTEMAaTHU3aIuu
U 0000IIeHHS  NPEIMETHOrO  COACpPKAaHUSI U ONbITa  JAESATEIbHOCTH,
npuoOPEeTEHHOrO NMPU W3YYEHUH BCEro Kypca (U3UKH, a TaKkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »9K3aMeHy I0 (Gu3uKe [ 00ydaroumuxcs,
BBIOPABIIINUX ATOT yUEOHBIN MPEMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CIIEUMBAETCS JAOCTIKCHHUE MPEIMETHBIX U
METanpeIMETHbIX  IJIAHUPYEMBIX  pE3yJNbTaToB  O0ydeHUs, QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAy4YHBIX METOAOB HCCJIEIOBAHUS



SIBJICHUW TPUPOALI U TEXHUKH, OBIAJECHUE YMEHUSMH OOBSCHATH (PU3HUECKUE
SIBJICHUSI, TPUMEHSIA TMOJYYEHHbIC 3HAHUWS, pelarh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIE U SKCIIEPUMEHTAIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jzielia peajn3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHUsl, B KOTOPHIX UM
IpeaIaraeTcs:
HA OCHOBE TOJIYYCHHBIX 3HAHHMI pacro3HaBaTh M HAyYHO OOBACHSITH
dbuznueckue sIBICHUS B OKPY>KAIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HM;
WCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHMUS (PU3NUECKUX SIBJICHUH, B TOM
YUCIIe I POBEPKH TMIIOTE3 U MOJYYECHHS] TEOPETUUECKUX BHIBOOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaubOOIee BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEDP, TPAKTUYECKOT O UCITOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue (u3NKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTUXKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHbBIX
pE3yNbTATOB.

B pe3ynbraTe uzydyeHus: pu3NKU Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obOyuatomierocs 0yayT copMUpPOBaHBI CIECAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA :

— IPOSIBIIEHUE UHTEPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOIIIEHHE K JJOCTUKEHHUSIM POCCUNCKUX yUEHBIX --(PU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX/I€HHH OOILIECTBEHHO 3HAUMMbBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C TMPAKTUYECKUM TMPUMEHEHHEM
JTOCTWKEHUM (PU3UKH;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA :

— BOCTIPUSITUE ICTETUYECKUX KayeCTB (PU3NUECKON HAyKHU: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHMSA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKH KakK MOIIHOTO HHCTPYMEHTa
MIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHWH, BaXKHEWILEH COCTaBIISIOLIEH
KYJIbTYpBHI;

— pa3BUTHE HAYYHOM JIOOO3HATENBHOCTH, MHTEpEca K HCCIEq0BATEIbCKON
NESATENbHOCTH;

5) ¢opMupoBaHMs  KYJbTYPbl 3J0POBbS M  JIMOIHOHAJIBLHOIO
OJ1aromoJryums:

— OCO3HaHWE IIEHHOCTHM Oe30macHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTHU TMpaBuUi 0E€30MacHOro IOBEAEHUS Ha
TpaHCIOPTE, HA J0pOrax, ¢ 3JIEKTPUYECKHM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAILIHUX YCIIOBUSIX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedieKcHH, NpPU3HAHME CBOEro IpaBa Ha
OHIMOKY M TaKOro K€ MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIUTAHMS:

— aKTHMBHOE y4yacTHE B PEIICHUH MPaKTUYECKUX 3ajady (B paMKax CEMbH,
00pa3oBaTeIbHOW  OpraHu3alluM, Topoja, Kpas) TEXHOJOTUYECKOW U



COLIMAJILHOM HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE€ U (DPUIUUECKUX
3HAHWM;

e — HHTEpEC K MPaKTUYECKOMY H3yUYECHUIO MPOodecCuii, CBSI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCTINTAHMA:

e — OpHUEHTAlMS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Ui PEIICHUs 3a/Jad B
00JIaCTU OKpY’KaroIed Cpelbl, IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKUH HX
BO3MOXHBIX ITOCJIEACTBUN JIJIL OKPYKAIOILIEN CPEbI;

e — OCO3HaHHE TIOOATHHOTO XapakTepa AKOJOTHYECKUX MPOOJEM U MyTeH HX
pEelICHHUS;

e 8) ajanTanum K U3MEHAIUIMMCH YCJOBHAM COLMAJIBLHOM U NPHUPOIHOU
Cpelbl:

e — TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBHIMOJIHECHUU HUCCICIOBAHUN U
MPOEKTOB (M3UYECKOW HAMPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHUX,

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUUECKYIO
JeATEeNbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIHPOBATH
U7ieH, TIOHSATHSA, TUTIOTE3bI O PU3NMUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHME Ae(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JacTU
bu3uKy;

e — IUIAHUPOBAHHME CBOErO0 pAa3BUTHUS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAJTU3UPOBATH U BBISBIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e — OIICHKA CBOUX JEWCTBUM C YYETOM BIMSHUA Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBoeHMsi mporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocst Oyayt copMUpoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHUBEpCaJlbHbIC  Y4YCOHBIC  JICUCTBUS, PETYJIATHBHBIC
YHUBEPCAIbHBIC YUeOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:



BBEISIBIISAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBHEKTOB
(s1BNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KiacCU(DHUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHsSI B pacCMaTpPUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIFOICHHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSIM;
BBISIBIISITh MTPUYUHHO--CJIE/ICTBEHHbIE CBS3M MPU H3YyYEHUU (U3HMUECKUX
SBJICHUM U TIPOIIECCOB, JIENAaTh BBIBOJbI C MCIOJIb30BAHUEM JIEyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pelieHuss y4deOHoW (uznueckoi
3a7aun (CpaBHEHHE HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp Haunbolee
MOJIXOIAIIETO ¢ YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBbIe ucciienoBarejbCKHe 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
IIPOBOJUTEH 10 CAMOCTOSITEIIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECIIOMKHBIN
(U3MYECKUIl SKCIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE (PUIUYECKOTO
SIBJICHUS,

OLIEHUBAaTh Ha NPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMAIIHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIH 3KCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYTUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOI0 HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWlee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE BBIABUIaTh MPEATIOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

PabGora ¢ ungopmanmei:

MPUMEHSTh Pa3IUYHbIE METO/bl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orOope WHpOPMAUM WA JAHHBIX C y4ETOM MPEMIOKCHHOW y4eOHOU
buznyeckoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OpMY TPEACTABICHUS
uHpOpMAIlMM W WUTFOCTPUPOBATH peIlaeMbie 3a7addl  HECIOXHBIMHU
cXeMaMHU, TharpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAITUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe TelCTBUS:

B XoAe 00CYXJAeHUs Yy4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a7[aBaTh BOINPOCHI IO CYIIECTBY 00CYk/1aeMOW TeMBbI U
BBICKA3bIBaTh HJIEH, HAIlCJICHHbIC Ha pEUICHHWE 3aJauydl M MOJAep KaHue
OJ1aroenaTeIbHOCTH OOILEHNUS;



COTIOCTABIISATh CBOM CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3InIUe M CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BHIMOJHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEOBAHMS, TIPOEKTA);

MOHMMaTh W WCIOJNIB30BaTh  MNMPEUMYIIECTBA  KOMAHAHOW M
WHIMBUIYAIbHONH pabOThl TpPH pEIIeHUH KOHKPETHOW (u3udeckoin
POOJIEMBI;

MPUHUMATH eI COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ MOCTIKEHHUIO: pAaclpeieNsaTh pPOiH, OOCYKIaTh TMPOILECCH |
pe3yNbTaThl COBMECTHON pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAS KAYECTBEHHOTO PE3yabTaTa o
CBOEMY HAIPaBICHUIO W KOOPIWHUPYS CBOW JEUCTBHS C JPYyTUMHU
YJICHAMHA KOMAaH]IbI;

OILICHUBATh KA4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTsl petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATbCSI B  PA3NIMYHBIX [OAXOJAAX IPHUHATHS  pelIeHUui
(MHIMBUAYaJIbHOE, NPUHATHE PELIEHUS B TpPYIIIE, NPUHATHE DPEIICHHN
rpyNIoH);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM peUICHUs] PU3NYECKON 3aaun WK
IUTaHA MCCIIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEJIaraéMble BAPUAHThI PELICHUM;
JieNnaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUM U IPEIIaraTh IUIaH €€ NU3MEHEHNUS;
OOBSICHATh NPUYMHBI  JOCTHXKEHHSI  (HEJOCTHIKEHHS)  Ppe3ylbTaToB
JeSITENbHOCTH, J]aBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh (B TOM YMCII€ B XOJ BBIIOJHEHUS
¢u3n4yecKkoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIHUX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pE3yibTaTa LEIN U YCIOBHUSIM;

CTaBUTh C€0sl HA MECTO JPYroro 4eJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;



NPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelIeHUH (PU3NUYECKUX 3a]1ay WU
B YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO IPYrOro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUA: (PU3MYECKHUE U  XUMUYECKHE  SIBIICHHS,
HAOJIFIOICHHUE, DKCIIEPUMEHT, MOJENb, THIIOTE3a, CAUHUIBI (DU3UICCKUX
BEIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TPSIMOJIMHEWHOE), TPACKTOPHUsS, PABHOIEUCTBYIOIIAS
CUJIa, nedhopmas (ympyras, TJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasznuyarh siBiaeHUs (Auddy3us, TEMIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, HWHEPIHS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCKIO
BpallcHus, Tepeaada JaBiICHHUS TBEPABIMU TeEJIaMH, KHAKOCTSIMH U
razamy, aTMoc(pepHOe JaBjeHue, IUIaBaHUE Tell, MPEeBpAICHHUS
MEXaHUYECKOW IHEPTvH) MO OMUCAHUIO MX XapPaKTEPHBIX CBOWCTB W HA
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBIICHUC;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBIDKCHHSI C PAa3IUYHBIMU CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUpojae, JACUCTBUE CHIIBI TPEHUS B TPUPOAC W TEXHUKE, BIIUSHHC
aTMOC(EpHOT0 JaBJICHUS HA KMBOW OpPTaHW3M, IJIaBaHWE PbIO, phlUyaru B
TeJe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIICTIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3NUECKUX SBIICHUIA;
OIHMCHIBATHh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SBICHHS, UCTIOIL3YS
busnueckue BeIWYMHBI (Macca, O00BbEM, IUIOTHOCTH BEUIECTBA, BpeM,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSAKECTH, BEC
Tena, CWia TpeHus, AaBieHWe (TBEPIOro Tena, S>KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIAs CUJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, TJICUO CHIIBI,
MOMEHT CHWJIbI, KO3(Q(OUIIMEHT TOJIE3HOT0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTCHIMAJIbHASI SHEPTus), MpPU OMHCAHUM MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HWCIOJIB3YyeMBIX  BEIUYWH, UX
0003HaYeHUs1 M €IUHULIBI (PU3NYECKUX BEIUYUH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMU BEIIMYMHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIUYHH;



XapaKTEepHU30BaTh CBOWCTBA TeN, (PU3MUECKUE SBJIEHHS M IMPOLECCHI,
UCIIONB3Ys TpaBUjia CIOXEHUsI CUil (BJOJb OJHOM mpsiMoii), 3axoH ['yka,
3akoH Ilackans, 3akoH Apxumezaa, NpaBUJIO paBHOBecHUs pbiyara (0s0Ka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, TNPU OSTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATH €r0 MATEMATUUYECKOE BBIPAXKEHUE;

O0BSCHATH (PM3HUECKHUE SBIICHUSI, TPOLECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICICTBEHHbBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (YU3UYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayud B 1—2 JEHCTBHS, HCHOIB3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAOIMIME (DU3NUECKHME BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHS 3a/1a4y 3allMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEJIUYMHBI B (OPMYJIBI M TPOBOJUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIC JIJIsi PEIICHUS 3aJiay, OIICHUBATh PEATUCTUYHOCTh
MOJIy4YEHHOU (PU3UUECKOIN BETUYUHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXXHO PEIIUTh MPU T[MOMOIIU
(bu3HUeCKX METO0B, B OMMCAHUH UCCIICIOBAHUS BBIJIEIAThH IIPOBEPIEMOE
npeanoyioxkeHue  (TUIOTE3y),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysibTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JejIaTh
BBIBOJIBI IO €T'0 pe3yjibTaTaMm;

MPOBOJIUTH OMBITBI MO HAOMIONEHUIO (PU3UYECKHX SBICHUU WIH
(du3HYECKUX CBOMCTB TEI: (bopMynHpoOBaTh IIPOBEPSIEMBIEC
MPEANONI0KEHUsA, COOMPATh YCTAHOBKY M3 MPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATH XOJ1 OMbITAa U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBIE U3MEPEHUSI PACCTOSAHUS, BPEMEHHU, MacChl Tela,
00béMa, CHUIBl U TEMIEPaTypbl C UCHOJIb30BAHUEM AaHAJOTOBBIX U
nu(poBBIX NPUOOPOB, 3aMUCHIBATh MOKAa3aHUs MNPHUOOPOB € YUYETOM
3aTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPCHHI;

MPOBOJUTH UCCIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIMYUHBI OT
JIpyroil C WCMOJIB30BAaHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO JIBMDXKYLIErocs Tejla OT BPEMEHU [JBWXKEHHUS Tela, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Tena, KauecTBa 00paboTKH MOBEPXHOCTEN Tel
Y HE3aBHUCUMOCTH CHUJIbI TPEHUS OT IUIOLIAU COTPUKOCHOBEHUS TEII, CUIIbI
YOPYTrOCTU OT Y/UIMHEHHUS TPYKUHBI, BBITAJKUBAIOIIEH CHIBI OT 00BhEMA
MOrPYKEHHOW YaCTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUS TEJ, YCIOBUH paBHOBECHsS pbhluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM Y4E€OHOTO HCCIEAOBaHUS, COOMpAaTh YCTAaHOBKY U
BBITIONHITh M3MEPEHUs, CIeAysl MPEeNoKEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYCHHOH 3aBHCHUMOCTH (U3NYECKUX BEIMYUH B BHJIC
NpeIOKEHHbIX Ta0Null U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIEIOBAHMUS;

NPOBONTh KOCBEHHBIC H3MEpEeHHsI (DU3MUECKHX BENWYUH (TUIOTHOCTH
BEIICCTBA KUJAKOCTH W TBEPJAOTO Teja, CHIA TPEHHS CKOJBKCHHS,
JaBJICHHE  BO3/yXa, BbITAIKUBAIOUIas CWiIa, JEHCTByOIIas  Ha
NOrpyXEHHOE B JKHJIKOCTh TE€NO, KOA(P(GUIMEHT TMOJNE3HOTO IEHCTBUS
NPOCTHIX MEXaHWU3MOB), CIEAysl TNPEIOKCHHON WHCTPYKIUHU: TIpU
BBITIOJTHCHUHA HW3MEPEHUH CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIUMCIISITH 3HAUEHNE UICKOMOW BEIUYMHBI,

coOI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

YKa3bIBaTh TPUHIUIIBI JACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIIAIOIMIUECS COCYAbl, Oapomerp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHUA (B TOM 4YHUCIE:
HNOJIIMITHUKHY, YCTPOWCTBO BOJAONPOBOAA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMED, TTOPIITHEBOM HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOHMCTBaxX (pU3MYECKHUX SBICHUN U HEOOXOAMMBIC (HU3MUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HaXoAWTh UHPOPMAIUMIO O  IpHUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUS (M3MUECKUX 3HAHUW B IOBCETHEBHOU
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUoopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM KOJIOTHYECKOTO MOBECHUS B OKPYXKAIOIIEH Cpere;

OCYLIECTBJISITh OTOOP HMCTOYHHUKOB HHGpopmauuu B HHTepHere B
COOTBETCTBHH C 33/IaHHBIM TTOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIHXCS
3HaHUH U TYTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIMIO, KOTOpas SBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

WCTIOJIH30BaTh MPH BHITIOJTHEHUH YUECOHBIX 33aJlaHUN HAYYIHO--TIOMYJISPHYIO
JaUTEepaTypy  (PU3MUECKOro COAEpXkKaHMS, CIPaBOYHBIE MaTepHalIbl,
pecypcol cetn HTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALIUU U3 OAHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMECHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINK (U3UIECKOTO COAEPKAHUS, B TOM



yyclie MyOJMYHO JenaTh KpaTKUE COOOUIEHUS O pe3yibTaTax NPOEKTOB
WIM Yy4eOHBIX MCCIEIOBAaHUN, NpPU H3TOM TIPAMOTHO HCIOJIb30BaTh
M3YYCHHBIM TOHATUHHBIM anmapaT Kypca (U3MKH, COMNPOBOXKAAThH
BBICTYIUICHUE IIPE3CHTALUEH;

IpU BBHITOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEJOBAHHM paclpenensirb
00s13aHHOCTH B TpyMIe B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMu,
CIEINTh 3a BBINOJIHEHWEM IUIaHA JEWCTBUN, aJEKBATHO OIICHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIIbI,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy o6yuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca MU pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJI, arPEraTHbIC COCTOSIHUSA BEILIECTBA, KPUCTALUTUYECKHUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUIOBOM JBUTATEllb,
3JIEMEHTAPHBIN AJIEKTPUYECKUN 3apsijl, SJIEKTPUUECKOE TMOJIE, MPOBOIHUKH
Y TABJIEKTPUKU, TTIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pazuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIUIOBOE PABHOBECHE, CMAayMBAaHUE, KAlMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTayuiM3aius (OTBepJieBaHUE), KHUIICHHE,
Terionepeaaya (TErI0NPOBOAHOCT, KOHBEKIIHS, U3JIyYCHHUE),
AIEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3apSAJIOB, NEUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOT'O TOJISl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs WHYKIIUS)
M0 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE H3YYCHHBIX (U3UYECKUX SBJICHUH B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIC SBICHUS B IMPUPOJE,
KpUCTa/UIbl B mpupojse, uznydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUe
ABJICHUSI B atMocdepe, AJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emiin, Jpedd MOoaCOB, pOJdb MAarHUTHOTO MOJS JJIsS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (HU3UUYSCKHUX
SIBJICHUIA;

ONMKCHIBATh U3YyUYCHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBJICHUS, UCTIOIb3Ys
bu3uYecKre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJTUIECTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BEUIECTBA, yJEJbHAsA TEIUIOTa



IUTABJIEHMS], yJEldbHAs TEIJIoTa NapooOpa3oBaHMs, ylAedbHAas TEIIoTa
CrOpaHHsl TOIUIMBA, KOA((PUIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU
MalIUHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3/1YyXa, JJIEKTPUUYECKHUH 3apsj,
CWJIa TOKa, 3JEKTPUYECKOE HAIPSKEHUE, CONPOTHUBICHHUE IPOBOJHUKA,
YVAEIbHOE  CONpPOTUBIEHUE  BEIIECTBa, pabora HU  MOIIHOCThb
ANEKTPUUYECKOrO  TOKAa), TNpHU ONHMCAHUM TPABWIBHO  TPAKTOBATh
(¢u3nYeCKUil CMBICT MCHOJB3YEMBIX BEJIUYMH, O0O3HAUEHUS U EOUHMIIbI
¢u3nyecKux BEIWYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYHMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu3oBaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOH TEOpUU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIUU TNoJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsjia, 3akoH OMa JJ1s yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMS DJHEpPrUM, IIPH OTOM J1aBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHa M 3allUChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKHUE TMPOLECChl U CBOWMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPAKTUKO-OPHUEHTHPOBAHHOIO XAPaKTEPA: BBISABIIATH
NPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1—2 JTOrHYecKuX
1aroB ¢ omnopol Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUI,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THelE 3aJayd B 2—3 JEHCTBUSA, HCIONb3YS 3aKOHBI M
(GopMybl, CBS3bIBAIOIIME (DU3UUECKHME BEIMYMHBI: Ha OCHOBE aHaIW3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBUE, BBISIBISTH HEIOCTATOK
JaHHBIX JUIS pELIeHMs] 3aJaud, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HEoOXOoAUMBbIE il €€ peIllieHus, NPOBOAUTh pPACUETBl U CPAaBHUBATH
MOJyYEeHHOE 3HaYeHUE (PU3UIECKON BETMUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXKHO pPEIIUTh NIpH MOMOUIU
¢u3nYecKuX METOJIOB, MCIIONIb3Yys ONMCAHUE HCCIIEOBAHMS, BbIAEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBATh IMPAaBWIBHOCTH IOPSAKA
MIPOBEICHUS UCCIEA0BaHUs, 1€TaTh BHIBOJBL;

NPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUU WIH
¢u3nyecKux CBOMCTB TelN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLECCa OCThIBAHUS U
HarpeBaHusl MPU H3IYUYCHHH OT I1IBETa H3JIy4arolle (Torjaomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJbI OT TEMIEPATypbl KUAKOCTH U
wion@aau €€ IOBEPXHOCTH, JJIEKTpH3alus Tel U B3aUMOJIEUCTBHUE
ANEKTPUUYECKUX 3apsA/lOB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHuTHOT'O TOJii Ha MPOBOJHUK C TOKOM, CBOWMCTBA AJICKTPOMArHUTa,
CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEpPSAEMbIC MPEANON0KEHHSI, COOMpPATh YCTAHOBKY U3 MPENI0KEHHOTO
000pyOBaHMs, OMMUCHIBATH XOJT OMBITA U (DOPMYITUPOBATH BHIBOIHI;
BBITIOJIHATh ~ MPSMBbIE  U3MEPEHUS  TeMIlepaTypbl,  OTHOCUTEIbHOMU
BJI&JKHOCTU BO3JyXa, CWJIbl TOKA, HAIpPSIKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB M JATYMKOB (DU3MUECKUX BEIUYWH, CPAaBHUBATH
pEe3yAbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BETMUYUHBI OT
JIpYyrol ¢  MCHOJb30BaHUEM TMPSMBIX  HM3MEpPEHUH  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOrO
CEUECHUS U yJIeJIbHOTO COMPOTHUBJICHHUSI BEILIECTBA MPOBOAHUKA, CUIIBI TOKA,
UIYIIETO Yepe3 TMPOBOAHUK, OT HANpsSOKEHUs] Ha  MPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEAOBATEIBHOTO M  MAapajuIeIbHOTO COEIMHEHUMN
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CJIEeAys MNPEeII0KeHHOMY IIaHy, (PUKCUPOBATh
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH B BHJI€ TaOJull U TPpaduUKOB,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJUTh KOCBEHHBIE W3MEpeHUs (u3ndyeckux BeauunH (yaelbHas
TEIIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHUs, cOOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON WHCTPYKUUH, U
BBIYUCIISITh 3HAUCHUE BEJIMUUHBIL;

coOI0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHbIM
000pyAOBaHUEM;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA HMX ONUCaHUs (B TOM YHCIIE:
CHUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKONM DSHEPTUH, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HATPEBATEIBHBIC MIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MpEeAOXPaHUTENH, SJIEKTPOMArHuT, SJIEKTPOBUTATEIb MIOCTOSHHOTO TOKA),
UCIIONb3Yys 3HAHUS O CBOMCTBaX (PU3WUYECKUX SIBJICHUN M HEOOXOJIUMBbIC
buznueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOICTBA MU HU3MEPUTEIbHbIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUraTeiib BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbI JJIEKTPUUECKHUX



Henen ¢ MmocjaeaoBaTeNbHbIM U MApaUIebHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHSI JIEMEHTOB JIEKTPUUECKHUX LIETIEH;
NPUBOJAUThL  MPUMEPHl  (HaXOAUTh  HUHPOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HU A1 oOecriedeHusi 0€30MacHOCTU MPHU OOpalleHnH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOT0 TIOBEAEHUS B OKPYKAOUIEH CpEAE;

OCYIIECTBJISITh TMOUCK HWHpOpManuu (PU3NUECKOTO0 COJCPKAHHS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW W IYyTEM CpaBHEHUSA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJACNISATH  HMH(POpPMALIUIO, KOTOpas
SBJISIETCS MPOTUBOPEUYUBOM WIIM MOXKET ObITh HEOCTOBEPHOI;
UCTIOJIb30BaTh MPH BHINOJTHEHUH YUE€OHBIX 33aJlaHUN HAy4YHO--TIOMYJISPHYIO
IUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIPAaBOYHbIE MaTEpHAJIbI,
pecypcel cetr MIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE TNHCHMEHHBIE W KpPAaTKHE YCTHbIE COOOILIEHUS,
o006mass uHOpPMALMIO W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCPKaHMsS, B TOM YHUCJIE MMYOJIMYHO TNPEJCTABIATh PE3YJbTaThl
IIPOEKTHOW WJIM HCCIIENOBATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3Y4YEHHBIM TOHATUHHBIA ammapar Kypca (Qu3ukwy,
COINPOBOXK/IATh BBICTYIJIEHUE MTPE3CHTALINEH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBaHUM (DU3MUECKUX
IPOLIECCOB PACTPEAETATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTH 3a BBINOJIHEHUEM IUIAHA EUCTBHUI U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHHWBAThb COOCTBEHHBIM BKJIaJ B
JEATENIbHOCTh TPYNIbI, BBICTPANBATh KOMMYHUKATUBHOE B3aUMOJIEVCTBHUE,
MPOSBIISISI TOTOBHOCTD pa3pemniatb KOHQIUKTHI.

K xoH1y 00yueHus B 9 KJacce npeaMeETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

UCIOJIb30BaTh TOHSTHUS: CHUCTeMa OTcu€ra, MarepuaibHas TOYKa,
TPACKTOPHUSI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIKCHHUS, JehopMarius
(ympyrasi, macTuyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIHHOE YCKOpPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTHU, aOCOMIOTHO TBEPAOE TENO,
HEHTP TSDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHMYECKUE KOoIeOaHus U
BOJIHBI, 3BYK, HH(PAa3BYK M YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaJbHO30PKOCTb,
CIIEKTPbI UCITYCKaHUS U TMOIJIOLICHUs, alibda-, OeTa- U raMmma-u3IydeHus,
W30TOIbI, SIJICPHASI SHEPTETHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHENHOE
JBUYKEHUE, DPABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE, CBOOOJHOE
najieHue Tell, pABHOMEPHOE JIBUXKEHUE 0 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, peaKTUBHOE JABI)KEHHE, KoyneOaTelbHOEe IABM)KEHHE (3aTyXawllue U
BBIHY/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPaKCHHE
3ByKa, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OENOro cBeTa B
CHEKTp M CJOXEHHE CHEeKTPaJbHBIX LIBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3TTy4YEeHHMs) TI0 OTMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MYECKHUX  SBICHUI B
OKpyXarolmeM Mupe (B TOM 4YHcie (PU3MYECKUE SBICHHS B MPUPOJE:
NPUIUBBI U OTIUBBI, BIKEHUE TutaHeT COTHEUHON CUCTEMBI, PEaKTHBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHE BOJHBI, IIyHAaMH, 3XO, IIBETa Tell,
ONTUYECKHE SIBICHUS B NPHUPOJAE, OMOJIOrMYECKOE IEHCTBHUE BHIMMOTIO,
yIbTPaUONIETOBOrO W PEHTTEHOBCKOI'O HM3JIYYEHHM, €CTECTBEHHBIN
pasvoOaKTUBHBIA (POH, KOCMHYECKHE JIy4M, DPAJUOAKTUBHOE W3JIy4ECHUE
OPUPOIHBIX MHHEPAJIOB, JCHCTBHE pPAJUOAKTHBHBIX HW3Iy4YE€HUH Ha
OpraHU3M YeJOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBa (TpHU3HAKH) (DU3MUYECKUX
SIBIICHU;

OIKCHIBATh U3y4YEHHBIE CBOICTBA T M (PU3NUECKUE SIBICHUS, UCTIOIb3YS
¢usnyeckue BETUYMHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Tela MpHU
HEpPaBHOMEPHOM [BMKEHHM, YCKOPEHME, INEepEeMEIEeHUE, MyTh, YIJIOBas
CKOpOCTb, CHUJIa TpPEHUS, CWJIa YIOPYTOCTH, CHJAa TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMAJEHUsl, BEC Tela, HUMIYJIbC TENa, HWMILYJIbC CHUJIbL,
MexaHu4eckass padoTa M MOIIHOCTb, MOTEHLMANIbHAs SHEpPrus Tea,
HNOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHUHUANbHASI dHEPrUs CxKaToU
OpYXUHBI, KHHETHYECKash HHEprusi, IOJHAs MEXaHH4YecKas SHEprus,
NEpHOJ U YacToTa KojieOaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb NPEIOMIIEHUS CPE/Ibl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBATh (U3MYECKUN CMBICH HUCIHOJIb3YEMBIX BEJIUYHH,
00O3HAaYEHUs W €IUHUIBI (PU3UUYECKUX BEITUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEIUYUHY C JAPYTUMHU BEIUYMHAMH,
CTPOHTH rpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUIHH;
XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCTIOJb3Ysl 3aKOH COXpPAHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHMS,



OPUHLUIT CYMEPHO3UIMH CUJI, TPUHIUI OTHOCHUTEIbHOCTH [ ammies,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUsI 3apsI0BOr0 U MacCOBOT'O YHUCEI
OpU SACPHBIX PEAKLUMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aIHIChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHIATh (PU3NYECKUE TMPOIECCHl M CBOWCTBAa TEN, B TOM YHCJIE U B
KOHTEKCTE CUTYyalil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIIATH
MPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBSICHEHHEe U3 2-3
JOTUYECKHX IIAaroB C OMOpOW Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3UUECKUX
SIBIICHUH, PU3NYECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

pemate pacy€rHble 3ajayd  (ONMparolMecss Ha CuUcTeMy H3 2-3
YPaBHEHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (HU3HUECKUE
BEIMUMHBI: HA OCHOBE aHAIMW3a YCIIOBUS 33/Jayd 3alHChIBaTh KPAaTKOE
yCIIOBHUE, BBISBIATh HEAOCTAIONIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJISl PELICHUs], IPOBOAUTH Pacu€Thl U
OLIEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO0 3HaueHus (HU3NuecKoi
BEJIMYUHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIINTh MPU TOMOIIH
¢u3nYecKuX METOJIOB, MCIIONIb3Yys OMNHMCAHHUE HCCIIEOBAHMS, BbIIEIATH
IpOBEpsIEeMOE  MPEANOIO0KEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHHUSI  HWCCIEAOBaHUsA, JeNaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIOICHUH U OTIBITOB;

IOPOBOJUTH OMBITHl MO HAOMIOJACHUIO (PU3MYECKUX SBICHUM WIH
(u3nUecKuX CBOWCTB Tell (M3y4dyeHUEe BTOpPOro 3akoHa HproTOHA, 3aKoHa
COXpaHEHUSl DHEPruH, 3aBUCHMOCTh Teproja KoieOaHuW MPYKMHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJIEOaHUH, MPSMOJIMHENHOE paclipOCTPAHEHHE CBETA,
pa3nokeHue Oeyoro CBeTa B CIIEKTP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWsl IMpeaMeTa B coOMparouieu
JUH3€e, HAOJMIOJEHHE CIUIOIIHBIX W JIMHEHMUYaThIX CHEKTPOB H3ITYUYCHMS):
CaMOCTOSITETILHO  COOMpaTh YCTAHOBKY H3 HW30bITOYHOrO Habopa
o0opyIOBaHUS, OMHCHIBaTH XOA OMbITA W  €ro  Pe3yJbTaThl,
bopMyIUpOBaTh BHIBOJIBL;

IPOBOJUTH IPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpenenss
cpeaHee 3HAUYCHHE H3MepseMoil BeluyuHbl ((OKYCHOE paccTOsHUE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp cCMOCO0A HU3MEPEHHUS
(M3MepUTENBHOTO MPUOOpPA);

IPOBOJNUTh MCCIENOBAHUE 3aBUCUMOCTEH (U3MUYECKHUX BEIMYMH C
UCTIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHU



P PABHOYCKOPEHHOM [BMKEHHMHM O€3 HayalbHOM CKOPOCTH, Mepuoaa
KoJie0aHMi MaTeMaTUYecKOro MasTHHKA OT JJIMHbI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIjla MaJeHus U yria MpeloMJIeHUs OT yria
NaJCHus1): IUJIAaHUPOBATh HCCIIEIOBaHUE, CAMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJNbTaThbl MOJYYEHHOW 3aBUCHMOCTH
bU3UYeCKUX BEIUYUH B BHUAE TaOMUIl U rpadUKOB, JI€IaTh BBIBOABI IO
pe3yJpTaTaM MCCIIeI0BaHuUs;

IPOBOJUTh KOCBEHHBIE HU3MEpEHUs (U3NYECKUX BEIUYUH (CperHsis
CKOpPOCTh M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KCHMH,
YCKOpEHHE CBOOOJIHOrO MaJieHus, >XECTKOCTh MPY>KUHBI, KOA(QUIIMEHT
TPEHUs CKOJBKEHHS, MEXaHMuYecKas paboTa M MOUIHOCTh, 4acToTa U
nepuoJ KoieOaHWid MaTeMaTH4eCKOro W IPYKUHHOIO MAasTHHUKOB,
ONTHYECKass Cujia CcoOWparonmed JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY H
BBITNOJHATh U3MEPEHMUS], CIIeAYs NPEIOKEHHON MHCTPYKLIMHU, BBIYUCIIATH
3HAYEHHWE BEJIMYMHBI U aHAIM3UPOBATH MOJIyYEHHBIE PE3YNIbTAThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOI0aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ J1abopaTopHbIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJEIEH:
MaTepHalibHasi TOYKa, A0CONIOTHO TBEPJOE TENO, TOYEYHBIM HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIE€SIb AaTOMHOTO $1/1pa;

XapaKTEepHU30BaTh NPHUHLMIBI  JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX oOmnucaHusd (B TOM YHUCIE:
CHMJIOMETP, JNATUYUKHU IIOJOKEHUS, PACCTOSHUS MU YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MEpUCKOIl, QoTroanmnapaT, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M  HEOOXOAuMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBI U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB
IpU pEUIeHUU Y4eOHO--NPAKTUYECKUX 3a/ay, ONTHUYECKHE CXEMbl IS
MOCTPOEHUS N300paKeHU B IIOCKOM 3epKajie U coOMparomien J1H3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTH  WHPOPMALMIO O  [pPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3MYECKUX 3HAHUH B IMOBCEIHEBHOM
XKU3HU JUJIs1 oOecriedeHust 0€30MacHOCTH MpU oOpalieHuu ¢ nprudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOJNIOECHUS
HOPM 3KOJIOTMYECKOT0 TOBEAECHUS B OKPY’KAIOILEH CpeEE;



OCYIIECTBJISITh MOMCK HMHPOpMaUUd (PU3HYECKOIO0 COJAEpKAHHS B
HNuTepHere, caMOCTOSTENBHO (hOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMNpEAeNeHUs JOCTOBEPHOCTH MOJYyYeHHOM MH(OpMaIuu HAa OCHOBE
MMEIOIINXCS 3HAHUH U JOIOJHUTEIBHBIX NUCTOYHUKOB;

UCTIOJIb30BaTh MPH BHIOJHEHUH YUE€OHBIX 3alaHUN HayYHO--TIOMYJISPHYIO
IUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CIpPAaBOYHBbIE MaTEpHAJIbI,
pecypcebl cetu MHTEpHeT, BiiaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HH(POpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaIlU W3 HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOrO COJIEp KaHMUS,
nyOIMYHO HPEJCTABIATh PE3yJIbTAaThl IPOEKTHOW WM UCCIIE0BATENbCKON
HNEATENIbHOCTH, TPU  3TOM TIPaMOTHO  HCHOJB30BaTh  M3YYEHHBIN
NOHATUMHBIN amnmapaT HM3y4yaeMoro pasjena (U3HKA U CONPOBOXKAATh
BBICTYIJICHUE TMpPE3eHTAalMel ¢ Yy4€ToM OCOOEHHOCTEW ayquTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0o MUPa
bubmuorexa [IOK
1.1 ®duzurkKa - HayKa 0O ojie 2
HISHIA - Haylka o Tppol https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ®u3NYECKUE BEIUYNHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO/T TTIO3HAHUS 2 1 bubmmorexa [IOK
' Vi A https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHUM BellecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTa https:/m.edsoo.ru/7416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
' BellleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHHE COCTORHIA pettectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMojieiicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKEHIC https:/m.edsoo.ru/7416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmmoreka [IOK

. .B 14 2
33 Cua. Baget it https://m.edsoo.ru/7£416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua naBiaeHus: TBEPIABIMH 3 bubnmoreka [JOK
' TEJIAMH, JKUJIKOCTIMU U F'a3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2
Jlarerue KAIKOCTH > https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
4.3 ATMOChepHOS AaBICHHE 6 https:/m.edsoo.ru/7416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
bu6mmoreka [IOK
1 P 1
> 300Ta H MOWIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 IT 1
> POCTHE MEXaHHSMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Mexartirieciast SHepri 4 ! https://m.edsoo.ru/7£416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12




8 KUIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nen 1. TemioBble AiBJIEHUS
1.1 CtpoeHune U CBOMCTBA BEIIECTBA 7 bubamorexa [IOK
' P m https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
1.2 T 21 1
CIUIOBBIC HPOTECCRl > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUSI
21 DIIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnuotexa [JOK
' U UX B3aNMOJENCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOSHIBII SICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHHUTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA HHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 3 14.5




9 KVIIACC

KoandecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB U TEM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. Mexanuueckue siBJeHUS
11 MexaHH4ecKOe IBIKEHNE U CIIOCOOBI €r0 10 | but6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BsaumogelicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHEBI cOXpaHe 10 3
KOHBI COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. MexannyecKkue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 MexaHndeckue KOJIeOaHns 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4ecKre BO .3 8 1 3
XAHIHCCIHE BOHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DIeKTPOMArHuTHOE TOJIE U 6 ’ bu6mmoreka [IOK
' DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKkOHBI pacIpOCTPAHECHHSI CBETA 6 2 bu6mmoreka [JOK




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

but6mmoreka [IOK
4.2
JIuH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asJio’keHue OeJIoro CBeTa B CIIEKTP 3 hitps://m.cdsoo.rw/7f4 1ada6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBI€ SIBJIEHUA
but6mmoreka [IOK
1 " 4 1
5 CITyCKaHWE U TOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.rw/7f4 Lada6
but6mmoreka [JOK
52 CTpoeHie ATOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FlnepHsie peaki 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnea 6. [loBTopuTebHO-0000 a0 MOAY 1B
6.1 [ToBTOpEeHME M 0000IIIEHNE CONCPIKAHUS 9 ’ bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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