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MOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1o ¢u3MKe Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJIEHA HAa OCHOBE NOJOXEHUH U TpeOOBaHMU K pe3yjbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTENbHON MPOrpaMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (enepanbHON pabouel mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Dusmkay.

[Iporpamma mo ¢u3nKe Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXKEHUN U TpeOOBaHMU K pe3yjbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ ydeToM (eaepanbHON pabouell mporpaMMbl BOCTUTAHUS U
KOHIEMIIMHU MpenoiaBanus yueOHoro npeamera « Ouznka.

Conmepxanue mporpaMMmbl 10 (U3MKE HampaBiIeHO Ha (QOpMUpPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYarOIIMXCS M OPraHM3alUI0 H3Yy4eHUs
bu3uKM Ha AESATENIbHOCTHOM OcHOBe. B mporpamme mno ¢(usuke y4uThIBaroTCA
BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu tpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yjIbTaTaM O00y4YeHUs, a TaAKXKe
MEXMPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus.

[Iporpamma mo ¢u3uke ycTaHaBIMBAET paclpeneseHne yaeOHOro Marepuana
1o rojlaMm oOydeHus (1o Kjiaccam), mpejaracT IpUMEpPHYIO MOCIIeI0BATEILHOCTD
U3YYCHHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSA MPEIMETHOTO COJEpPKAHUS U
y4eTe BO3PaCTHBIX OCOOEHHOCTEN 00y4arommxcsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IO OKa3aHHUS METOAMYECKOM
MOMOIIIM YYUTENIO B CO3JaHUH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

du3nka ABISIETCS CHCTEMOOOPA3YIOIINUM /JISi €CTECTBEHHOHAYUHBIX YIeOHBIX
IPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBICHUH, H3y4yaeMbIX XHUMHEH, Ouosorued, acrpoHomuend u (U3NIECKOU
reorpaduedi, BHOCHUT BKJIAJ B €CTECTBEHHOHAy4yHYI0 KapTUHY MHUPA,
MpeaoCTaBisieT Haubosiee SICHbIE O0pa3lbl NPUMEHEHUS HaydyHOro MeTojaa
MO3HAHUS, TO €CTh CIIOCO0a MOMY4EHHUsI JOCTOBEPHBIX 3HAHUN O MUDE.

Opnna W3 TIaBHBIX 3a1a4d (PU3NUYECKOro OOpa30BaHHS B CTPYKTYpe OOIIEro
o0pa3oBaHusl COCTOMT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTepeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usukn ©Ha 0a30BOM ypOBHE TMpEANoiiaraeT OBJaJICHUE
CIIEAYIOIIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHWBAThH ¥ IOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIICIOBAHMS;



HHTCPHPECTUPOBATL JAHHBIC M HCIIOJIb30BaTb HAYYHBIC JI0KA3aTCIILCTBA
AJIA TIOJIYYCHUA BBIBOJOB)).

Henn wu3ydyeHuss ¢GU3NKM HAa YpPOBHE OCHOBHOIo 00I1Iero oOpa3oBaHUs
OnpeJie]IeHbl B KOHIIEMIIMU TpernojaBaHus ydeOHoro mnpeaMera «®Duszmka» B
oOpa3oBaTelbHBIX oOpranusanuax Poccuiickoit deneparuu, peaau3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHBIC TPOTPAMMBI.

Henn uzyuenus Gusmku:

NpUOOPETEHUE HHTEpPECa W CTPEMJICHHS] OOYYAIOMIMXCS K HayIHOMY
W3YYCHUIO TIPUPOMABI, PA3BUTHE WX HWHTEUICKTYalIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HaHUS 1 (POPMUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINUM SIBIICHUSIM;
dbopMUpOoBaHHME HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4CHUS
OCHOB CTPOCHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TPEACTABICHUNH O POJU (U3UKU ISl PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TIPSACTABICHWA O  BO3MOXHBIX  cdepax  Oymaymiei
npoeccuoHanbHON NeATeTbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeIeMy o0 y4eHHUI0 B ’TOM HalpaBJICHUU.

JIoCTHKEHHE 3THUX IieJield MporpaMMBbI MO (U3WKE Ha YPOBHE OCHOBHOT'O
o011ero ooOpa3oBaHus 0OECTICYMBACTCS PEIICHUEM CIEAYIONINX 3a/1ay:

NpHOOpPETeHUEe 3HAHWKW O JUCKPETHOM CTPOCHHUM  BEIIECTBa, O
MEXaHMYECKUX, TEIUIOBBIX, JJICKTPHUYECKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

npuoOpeTeHne YMEHUM OMUCHIBATH U OOBSCHATH (PU3MUECKUE SIBIICHUS C
UCIIOJIb30BAaHUEM TIOJTyUYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEUIIMX paCUeTHBIX 3alady ¢
UCIIOJIb30BaHUEM bu3znUecKux MojielieH, TBOPYECKHUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HAOIIOATh MPUPOHBIC SIBJICHUS U BBIMOJIHATH OMBITHI,
nabopaTtopHble  pabOTBI W AKCIEPUMEHTAIIbHBIE  MCCIECIOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ mHpopMaIuen GU3MIecKoro cojiepKaHus,
BKJTIOYAst HHPOPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3NUKH, aHATU3 U
KPUTHUYECKOE OlEHUBaHUE UH(POPMAIIUH;

3HAKOMCTBO CO chepamu MPoPeCcCUOHATILHON ESITENbHOCTH, CBI3aHHBIMU
¢ (U3HKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha
JOCTKEHUAX (PU3UUECKON HAYKHU.



OO011ee yuCIIO 4YacoB, pEKOMEHIOBAaHHBIX I U3ydeHUsl PU3UKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjlacce — 68 yacoB (2 yaca B Hezeln0), B 8 kiacce — 68
gacoB (2 waca B Hememwo), B 9 kmacce — 102 uaca (3 uvaca B Henmemio).

[Ipennaraemsiii B mporpaMmmMe mo (u3MKe MepeueHb Jad0opaToOpHbIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIaTEIbHBIM, YUUTEb JIEJIAeT BBIOOP MPHU TPOBEACHUH
7a00paTOpHBIX PabOT M OMBITOB C YYETOM WHJIUBHAYaIbHBIX OCOOCHHOCTEH
O0yJaroIMXCs, CIHMCKA JKCIICPUMEHTAIBHBIX 3aJaHHM, IpeajaracMplx B pamMKax
OCHOBHOTO TOCY/IapCTBEHHOT'0 dK3aMeHa 1Mo (pU3HKE.



COAEPXAHUE OBYYEHMUSA

7 KJIACC
Du3uka 1 e€ posib B NO3HAHNUM OKPYKAKOLIETr0 MUPA.

®usuka — Hayka o npupone. SBieHus npuponpl. Ouznyeckue SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JICKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Odusnueckne BennuuHbL. M3Mepenue Qusmyeckux BenuduH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepennii MexayHapoiHas CUCTeMa €IMHHII.

Kak ¢wusuka u Jpyrue ecTeCTBEHHbIE HAyKHd H3y4alT MPUPOAY.
EctecTBeHHOHAYYHBI METOJ] TO3HAHUS: HAOIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIJBH)KCHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro sBieHus. Onucanue GU3NIEeCKUX SIBICHUN C TIOMOIIBI0 MOIETeH

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIC, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUS.

2. ®duznueckue NpuOOPHI U Mpolieaypa OpsIMbIX U3MEPEHUN aHATIOTOBBIM U
I (PPOBBIM MPHUOOPOM.

Jlabopamopmuwvie padbomout u onvimol.

1. OmnpeneneHue UEHbI ACICHUS IIKAIbl U3MEPUTEIBLHOTO TPUOOpa.

2. H3mepeHune pacCTOSHUM.

3. Usmepenne 00bEMa KUAKOCTH U TBEPAOTO TeEA.

4. OrnpeneneHue pa3MepoB MAJIbIX TEIL

5. M3mepeHue teMmepaTypbl HpU IIOMOILIUA >KUIAKOCTHOTO TEPMOMETPA U
JaTYuKa TEMIIEpaTyphl.

6. IIpoBeneHue ucciaeqOBaHUsI MO MPOBEPKE TMIOTE3bI: JAJIBHOCTh MOJIETA
IIapyKa, MyIeHHOTO TOPU30HTAIBLHO, TEM OOJIbIlle, YeM OOJbIle BHICOTA
ycKa.

IlepBoHauanbHBbIE CBeICHHUS O CTPOEHMH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBr>kenue yactull BemiectBa. CBSI3b CKOPOCTH JBWKEHHUS YACTHI[ C
Temrieparypoir. bpoyHoBckoe nBrmkenwe, nuddys3us. BzammomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, XKUIKOCTEN U TBEPIBIX
(KkpucTaJUTMUECKNX) Tel. B3auMocBsi3b MEXIy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OCOOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpauyuu.

1. HaGmronenue O6poyHOBCKOTO IBUKEHUSI.

2. Habmronenue nuddyszun.



3. HaOmonenne — siBneHUMl,  OOBSACHAIOIIMXCS  NPUTSDKEHUEM WM
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuwvie padbomout u onvimol.

1. OueHka JuameTpa aroMa METOJOM PsiioB  (C  KCIOJIBb30BaHUEM

dororpaduii).

2. OmbITHI 110 HAOTIOJEHUIO TEIJIOBOTO PACIITUPEHUS TA30B.

3. OmbITHI 110 OOHAPYKEHHIO ACUCTBUS CHII MOJIEKYJISIPHOT'O TTPUTSHKEHUS.

JIBH:KeHMe U B3AaMM O/1efiCTBHUE TeJl.

Mexanudeckoe ABUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUYKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBUXKEHUU. Pacuer mytu u
BpPEMEHU JIBHXKCHHUSI.

SIBnenurie uHepuuU. 3aKOH WHepHUU. B3amMopeilcTBue Ten Kak NpUYMHA
M3MEHEHUSI CKOPOCTH JIBJKEHHMsI Ten. Macca kak Mepa HHEPTHOCTH Teja.
[InotHOoCTh BemiecTBa. CBsA3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHMIIE
o0beMa BELIECTBA.

Cuna Kak xapakTepucTuka B3auMojeicTBus Ten. Cuiia yrmpyrocTd M 3aKOH
I'yka. 3MepeHne cuibl C MOMONIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHIIA
TskecTH. CHila TSDKECTH Ha Ipyrux ItaHerax. Bec tema. HesecomocTs. Croxkenune
CWJI, HAMPABJICHHBIX MO OAHOUN mpsmoil. PaBHozaelcTByromas cui. Cuia TpeHHs.
TpeHue cKoIbXKEHUSI U TPEHHE MOKOs. TpeHre B IPUPOJE U TEXHHKE.

Jemoncmpayuu.

Habnronenne MexaHU4ecKoro JBUKEHUS TeNa.
N3mepeHne CKOpoCTH NPSIMOIMHENHOTO JBUKEHUS.
HabGmroienue ssBiieHus: HHEPITUU.

CpaBHeHHE Macc MO0 B3aUMOJEHCTBHUIO TEJL.
CrnosxeHue cuJl, HalpaBJICHHBIX MO OJHON MPSMOM.

Jlabopamopuwvie padbomout u onvimot.

1. OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHHUS (LIApUKA B KUIAKOCTH,
MOJIENTU AJIEKTPUYECKOr0 aBTOMOOUIISL U TaK Jlajee).

2. Omnpenenenue cpefaHel CKOPOCTH CKOJIbKEHHUS Opycka WM IIapHKa 0
HAKJIOHHOM IJIOCKOCTH.

1
2
3
4. HalmoneHnre n3MEeHEeHUsI CKOPOCTHU TIPU B3aMMOICHCTBUH TEL.
5
6

OnpeneneHue MIOTHOCTH TBEPAOIO TeENA.
4. OmbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH pacTskeHus (aedopMarivim)
IPYXUHBI OT IPUJIOKEHHON CHUJIBI.
5. OmbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIbKEHUS OT
BECa TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.
JlaBJjieHre TBEPABIX TeJI, JKUAKOCTEN U ra3oB.



Hasnenue. CriocoObl yMEHbIIICHUSI U YBEIMUEHUS AaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJCHHS Ta3za OT o0beMa, Temmeparyphl. llepenmaua paBieHus
TBEPIBIMU TEJIAMH, XUAKOCTSIMH M razamu. 3akoH Ilackamg. [IneBmaTnueckue
MaIllMHbL. 3aBUCUMOCTh JIaBJICHHUS >KUJIKOCTH OT TIyOWHBI. ['mapocrarudeckuii
napajiokc. CooOraroiuecs cocybl. [ nupaBinueckiue MEXaHUu3Mbl.

AtMocdepa 3emumn u armochepHoe aamienue. lIpuyuHBI CyliecTBOBaHUS
BO3AymHON o0omouku 3emin. OnbiT Toppuuennu. M3mepenue armochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT BBHICOTHI HAJl YPOBHEM MODS.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOTo JaBICHUS.

JlelicTBHE KUIKOCTH U ra3a HAa MOTPYKEHHOE B HUX TEJNO. BhITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUIKOCTBIO U Ta30M.

CooO1aroiuecs Cocybl.

['uppaBnuueckuii mmpecc.

[IposiBnenne aeicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKHUBAIOMIEH CUJIBI OT 00bEMA MOTPYXKEHHON YacTh
TeJa U TUIOTHOCTHU XKUJKOCTH.

PaBeHCTBO BhITaIKHUBAIOIIEH CUIIbI BECY BBITECHEHHOMU )KUIKOCTH.

8. YCJOBHE IUIABAaHUS TEJI: TJIABAHUE WM TIOTPY>KEHUE TEA B 3aBUCHUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEMN TeJIa U )KUJKOCTH.

Jlabopamopmuwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B
YKUJIKOCTh YaCTH Tea.

2. OnpeneneHue  BBITAIKUBAIOUIECH  CUJIBI, JICHCTBYIOIIEWM Ha  TeJlo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLICH CUJIbI, IEMCTBYIOIIENW HA TEJO
B JKMJIKOCTH, OT MAacCChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKUBAKOUICH  CHJIBI,
NEUCTBYIOIIEN Ha TeJlo B JKUAKOCTH, OT OOBEMA MOrpy:KEHHOW B
AKUJKOCTh YaCTH TEJIa U OT IIJIOTHOCTHU KUJIKOCTH.

5. KoncTtpyupoBanue apeoMmeTpa WIM KOHCTPYHMPOBAHUE JIOAKU H
ONpeNeIeHUE €€ IPy30M0JbEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPrHUs.

Mexanunueckast pabora. MoOILIHOCTS.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. lIpuMeHeHue mpaBwia paBHOBECUs] pbluara K OJIOKY.
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«3omoroe mpaBmiio» MexaHuku. Kosdduument momnesnoro neictBus (manee —
KII) npocteix MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass »Heprusa. KuHernueckas ¥ INOTEHIHMAIbHAs SHEPIHUSL
[IpeBpamenne 0JHOrO BUIa MEXaHUYECKOW YHEPTUH B IPYroM. 3aKOH COXPAaHEHHUS
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpPOCTBIX MEXaHNU3MOB.

Jlabopamopuwvie padbomout u onvimot.

1. Ompenenenue pabOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBJKEHHMH Teja

10 TOPU30HTAJIbHON MOBEPXHOCTH.
2. HccnenoBanue yclI0BAM paBHOBECHS pblyara.
3. Msmepenne KII/l HaKIOHHOM ITIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMSI MEXaHUYECKON SHEPTUu.
8 KJIACC

TemuioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BellleCTBA. Macca u pa3Mepbl aTOMOB M MOJIEKYJd. OINbITBI, NOATBEPKIAAIOIINE
OCHOBHBIE II0JIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mopgenu TBEPAOro, MKUJIKOTO M Tra3000pa3HOrO COCTOSHHUMN BEIIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE TMOJIOKEHUN MOJEKYISIPHO-KUHETUYECKOW TEOPHHU.
CmauuBaHMe M KaNWUISIPHBIE SBIEHUA. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBbIO TEILUIOBOI'O JBUKEHUS
yactull. BHyTpeHHsisi sHeprus. CnocoObl W3MEHEHHMS BHYTPEHHEH SHEpruu:
TeIuIonepeaada u COBEpILIECHUE paboTHI. Buabl TEIUIONEpEeaauu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3JIyYCHHE.

KonnuectBo TemnoTel. YenbHas TEMIOEMKOCTh BelecTBa. TernaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemioBoro OamaHca. IlinaBinenue wu
OTBEPJICBAHNWE KPHUCTALIMYECKUX BEUIECTB. YJENbHAs TEIJIOTA I1JIaBJICHUS.
[TapooOpa3zoBanue u konaeHcauus. Wcnapenue. Kunenue. YaenpHas Ttemiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPAaTypbl KHUIEHUS OT aTrMochepHOro
JIaBJICHUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIMBA. Y IeJIbHAs TEIUIOTa CTOPaHHUS.

[Tpuniuner pabotel TemmoBbix asurateneit KIIJ[ TeroBoro npuraresns.
TenmoBble ABUTATENM U 3AIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHHMS U MPEBPALLICHUS SHEPTUU B TEIJIOBBIX MTPOIECCAX.

Jemoncmpayuu.

1. HaGmonenune OpoyHOBCKOTO JBUKEHUS.
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Ha6monenne nuddysum.

HaGmronenue siBieHnii cMauyrMBaHus ¥ KaMWUISIPHBIX SIBICHUM.
Habnroaenue TenioBoro paciuimpeHus Tedl.

N3menenue naBneHus ra3a nNpyu U3MEHEHHM O0O0bEMa U HArpeBaHUU WM
OXJIQXKICHUM.

[TpaBusa u3mepeHust TeMIEpaTyphl.

Buasl Temonepenaymn.

OxJaxaeHue Npu COBEPIICHUH PaOOTHlI.

HarpeBanue npu coBepiiieHrN padOThl BHEIITHUMH CHJIAMHU.

. CpaBHEHHE TETIIIOEMKOCTEH Pa3IMUHBIX BEIICCTB.

. HaOmroienme kunenusi.

. Habnronenue mocTostHCTBA TeMIepaTyphl PH TIJIaBICHHH.
13.

Monenu TerI0BBIX ABUTaTEIEH.

Jlabopamopuwvie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUS.
OnbITHI IO BBIPALIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOW COJIM MJIM caxapa.
OnbITHl 110 HAOJIIOJIEHUIO TEMJIOBOTO PAaCIIMPEHMs Ta3oB, KUAKOCTEH U
TBEPIBIX TEIL

Omnpenenenue 1aBaeHUs Bo3yXa B OauioHe LIIpULIA.

OnebITEI, JEMOHCTPUPYIOIIKME 3aBUCHMOCTh JABICHHS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WIN OXJIaKICHUS.

[TpoBepka runore3sbl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIlepaTyphbl.

HaOmtonenne wu3MeHeHHMs] BHYTPEHHEW OJHEpruM Tejda B pe3yJbTaTe
TerIonepeaaun u paboThl BHEIIHUX CHIL

HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMELIMBAHUU XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHre  KOIMYECTBA  TEILIOTHI, IIOJIYYEHHOIO  BOJOM  IIpH
TEIIO0OMEHE C HAarPEThIM METATUYECKUM IIHIIMHIPOM.

OnpeneneHue yaenbHON TEINIOEMKOCTH BEIIECTBA.

Hccnenosanne nporecca nCnapeHusl.

OnpeneneHue OTHOCUTENILHOM BIIAKHOCTH BO3/1yXa.

Onpenenenune yaenpHON TEMIOTHI IIJIaBICHUS JIbA.

JJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHUS.
OnekTpu3anus Ten. [[Ba poma anekTpuyeckux 3apsnoB. B3aumopeiicTBue
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3apPSI0B U PACCTOSIHUS MEXKAY TEIIAMH).

Onextpudeckoe noJsie. Hanpsox€éHHoCcTh anekTpuueckoro mnoiist. IlpuHnmn
CYNEpHO3ULIUN PIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snexkTpuyueckux 3apsaoB. DIEMEHTAPHBIN JIEKTPUUYECKUIN 3aps/l.
Ctpoenne aroma. IIpoBOJHMKM W  JMDJIEKTPUKU. 3aKOH  COXpaHEHUS
3JIEKTPUYECKOTO 3apsiaa.

DJIEKTPUUECKUM TOK. YCJOBHSI CYIIECTBOBAHHUSA JJICKTPUUECKOIO TOKA.
HcToYHUMKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIoBOE,
XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSIX U raszax.

Onektpuueckasgs nenb. Cumiia  ToKa.  DJEKTPUYECKOE  HANPSKEHUE.
ComnpoTuBjeHHe TPOBOAHUKA. Y ICIbHOE COINPOTUBJICHHE BellecTBa. 3akoH Oma
ot ydactka uenu. [lociemoBaTesnbHOE W MAapaJUIeIbHOE  COCIUHEHUE
MIPOBOHUKOB.

Pabora u MOIIHOCTH »dJEKTpUYECcKoro Toka. 3akoH JDxoymsa—Jlenna.
DJIEKTPUUECKHE LM U MOTPEOUTENH JIEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrosHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSHHBIX  MAarHHUTOB.
MarauTtHoe 1noje. MarauTHoe nojie 3eMJIM M €ro 3Ha4eHHEe NI )KU3HHU Ha 3emiie.
OneiT  Opcrena. MarHuTHoe TMOJ€  JJIEKTpUYECKOro Toka. I[IpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE. J[eiCTBHE MAarHUTHOTO TOJIS1 HA ITPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENL TMOCTOSIHHOTO TOKa. CIONb30BaHUE 3IJIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHne 37eKTpoMarHuTHON MHAyKIuu. [IpaBuno Jlenna.
DIIEeKTpOoreHepaTop. Crioco0b1 MOJTYyYEHHUS AIEKTPUUYECKOU SHEPIUH.
DIIEKTPOCTAHIIMN Ha BO30OHOBJIIEMBIX HCTOYHUKAX dHEPIHH.

Hemoncmpayuu.

DJeKTpuU3anus Ted.
JIBa poaa 2JIEKTPpUUECKHUX 3apsa10B U B3aUMOJICHCTBUE 3apsiKEHHBIX TEL.
Y CTpOUCTBO U AEUCTBUE DIEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAsT UHIYKITUA.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPsI0B.
[IpoBOJHUKH U TUDJIEKTPUKH.
MoenrpoBaHue CUIIOBBIX TUHUHN 3JIEKTPUYECKOTO TOJIS.
HcTouHMKM NOCTOSSHHOTO TOKA.
JlencTBus AIIEKTPUIECKOTO TOKA.

. DNEKTPUYECKUHN TOK B )KUJIKOCTH.

. ['a30BbIi1 pazps.

. I3MepeHue CUITbl TOKa aMIepMETPOM.
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. I3MepeHue 31eKTpUUEeCKOro HAapsixKEHUST BOJTbTMETPOM.

. PeocTar 1 MarasuH COIPOTUBIICHUI.

. B3anmoienicTBre NOCTOSHHBIX MArHUTOB.

. MopnenvupoBaHre HEBO3MOXXHOCTH Pa3/I€JICHUS IMOJIFOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenvpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

OnbiT Dpcrena.

MarauTHOE MOoJ€e TOKa. DJIEKTPOMArHUT.

JlercTBruEe MarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATEINb TOCTOSHHOTO TOKA.

HccnenoBanue siBIICHUS 3JICKTPOMAarHUTHOM UHIYKIIUH.

OnbiTel Dapaes.

3aBUCUMOCTh HAIpaBICHUST HMHAYKIIMOHHOIO TOKA OT YCJIOBUW €ro
BO3HHUKHOBEHUS.

DJIEKTPOTreHEPATOP MOCTOSIHHOI'O TOKA.

Jlabopamopuwvie padbomout u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIOACHUIO DJIGKTPHU3AllMKM  TeJl MHAYKIMEHM U TIpu
CONPUKOCHOBEHUH.

UccnenoBanue JEUCTBUS DJIEKTPUYECKOTO TIOJNS HA MIPOBOJHUKH H
JTABJIEKTPUKH.

COopka u rmpoBepka paboThI AJIEKTPUUECKON 1IETTH MTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAPSIKEHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKA, MIAYLIETO 4YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUST Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COMNPOTUBIICHUS] TPOBOJAHUKA OT €ro [JHUHBI, IUIOWAAU MONEPEYHOro
CEUCHMS U MaTepuala.

IIpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUM TPU  TMOCIECIO0BATEILHOM
COCMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisi CWIbl TOKA IPU MApajIebHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIET0 Yepe3 Pe3UCTOp.
OnpeneneHnrie MOUIHOCTH  3JIGKTPUYECKOIO TOKa, BBIAEIAEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIIPSOKEHUSI HA HEW.

Onpenenenune KIIJ[ HarpeBarens.

HccneqoBanre MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.
WN3yyeHue MarHUTHOrO TMOJIA  TOCTOSIHHBIX ~ MarHUTOB MPU  UX
00BbEIMHEHUU U pa3/eIICHUU.

HccnenoBanne AeNCTBUS DNEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CWJIbI TOKAa W HalpaBJCHUS TOKa B
KaTyIIIKe.

18. IByuenue necTBUS MAarHUTHOTO MOJIsl HA TPOBOJTHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3JIEKTPOIBUTATEIIS.

20. 3mepenue KII/] anexrpoaBurarebHONM yCTaHOBKH.

21. ONBITBI TIO UCCJCAOBAHUIO SIBICHUS DJIGKTPOMArHUTHOM WMHIYKIIUU:
UCCJIEI0OBAaHUE W3MEHEHUW 3HAYEHHS W HAIpaBICHUS WHIYKIIHOHHOTO

TOKA.
9 KJIACC

MexaHn4yeckue siBJ1eHUs.

Mexanuueckoe aBMxeHHEe. MarepuanpHag Touka. Cucrema OTCUéTa.
OTHOCHUTENILHOCTh MEXaHWYECKOIo JABWKEHUS. PaBHOMEpHOE MPSMOJIMHEHHOE
nBrxeHue. HepaBHoMepHoe npsMoninHelHoe ABuxkeHue. CpeqHss 1 MIHOBEHHAS
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeHOe aBuxkeHue. (CBoOOAHOE
nageHue. OnsITel [ anues.

PaBHOMepHOE NBH)KEHHE MO OKpY>KHOCTH. Ilepron m vacrora oOparieHwus.
JIuneinas u yrioast CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

[lepBriit 3axkoH Herotona. Bropoii 3akon Herorona. Tpetuit 3akon HeroToHa.
[IpyHIMD CynEPNIO3ULIAN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUjla
TPEHMSI TIOKOSI, IPYTHe BUbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUSA. Y CKOpPEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr Coisnua. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecomocTts u neperpysku.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LlenTp TsbxecTu.

Nmnynee Tena. M3MeHeHue uMmiynbca. IMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PE€akKTUBHOE JBUKECHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CHUI TSKECTH, YNPYTOCTH,
TpeHus. CBsA3b SHEpruM U padboThl. IloTeHnmanbHas sHeprus Tena, MOAHITOrO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIManbHas SHEPrus CKaTol NMpyKkuHbl. Knnetnueckas
sHeprud. TeopemMa O KMHETHYECKOW IHEPruU. 3aKOH COXpPaHEHUs MEXaHUYECKOU
SHEPruu.

Hemoncmpayuu.

1. HalmoneHne MexaHMUECKOT o IBUKEHUS TeJla OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHuEe myTed W TPAaCKTOPUM NBUKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEUHOTO IBUKEHUSI.
HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue nBukeHus Teja 1Mo OKPY>KHOCTH.

Hab6mronenre MexaHM4eCKUX sIBICHUM, MPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM UM  YCKOPEHHOM  JBWIXKEHUU
OTHOCUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUSI TeJla OT MacChl TeJla U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HabGnronenue paBeHCTBA CHJI TIPH B3aUMOICUCTBHUH TEJL.

N3menenue Beca Tena npu YCKOPEHHOM JIBHOKCHUM.

[lepenavya nmnysbca npu B3aMMOACHCTBUAN TEN.

[TpeoOpazoBanus SHEPrUU NpU B3aUMOACHCTBUU TEIL.

CoxpaHeHre UMIyJIbca IPU HEYITPYTOM B3aUMOJECHCTBUH.

CoxpaHeHne UMITyJIbca IPH A0COJIOTHO YIIPYTOM B3aUMOJECHCTBHU.
Hab6mronenue peak THBHOTO ABUYKEHUSL.

CoxpaHeHre MEXaHUYEeCKOM SHEPTUH MTPU CBOOOTHOM Ta/ICHUU.
CoxpaHeHrE MEXaHUYECKON YHEPTUHU MPU JIBUKECHUU Tea MO ACHCTBUEM

IPYKUHBI.

Jlabopamopmuwvie pabomot u onvimol.

1.

KoncTpynpoBanue TpakTa uisi pa3roHa W JalbHEHIIEro paBHOMEPHOIO
JIBYDKEHUS MAPUKa WA TEIICKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JIBYDKCHHS
IapuKa 1o HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOPEHHsI Tella TMPU PABHOYCKOPEHHOM JBIKEHUU TI0
HAKJIOHHOW TTJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IIPH PaBHOYCKOPECHHOM
JBKEHUN 0€3 Ha4aIbHOWU CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS KakK PsJ HEUYETHBIX YHCET, TO
COOTBETCTBYIOIIINE ITPOMEKYTKH BPEMECHH OJUHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXEHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHMSI.

Onpenenenne ko3 PUIMeHTa TPEHUS CKOJIBKEHHS.

Onpenenenune )xECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CHIIBI TPEHUS NP PABHOMEPHOM JBHIKCHHH Tela
10 TOPU30HTATLHON TTOBEPXHOCTH.



10. Onpennenienue pabOTBI  CHJIBI  YIIPYTOCTH TIPH  TOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U MOJIBIXKHOTO OJI0KOB.
11. M3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUM.
Mexannueckue Koje0aHUs U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TIEPHO/I,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U NPy KUHHBIA MasTHUKU. [IpeBpaienne
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUMU.

3aryxatome — koneOanus.  BolHyxkaennole — kojeOanus.  Pesonanc.
Mexannyeckue BoJiHBL. (CBOWMCTBAa MeXaHMYECKMX BOJH. IIpomgonbHble U
IONIEpEYHbIE BOJHBI. JIMMHA BOJHBI M CKOPOCTh €€  pacnpOCTPAHEHUS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHA. OTpakenue 3Byka. MHbpa3Byk u
YIIBTPA3BYK.

Jlemoncmpayuu.

1. HabGmronenuwe xoneOGaHWil TEM MOJ IEHCTBUEM CHJIBI TSDKECTH U CHUIIBI
YIIPYTOCTH.

HabGnronenue xonebanuii Tpy3a Ha HUTH U Ha MIPY>KUHE.

HaGmronenue BoIHYXICHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacnpocTpaneHne npoaoJIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIETIN).

Habmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKUI PE30HAHC.

Jlabopamopuwvie padbomout u onvimol.

1. OmpeneneHue YacTOThl MW TEpUoja KoJjieObaHUN  MaTeMaTUYECKOro
MasTHHKA.

2. OmpepeneHre 4acTOTHI U IEPHOa KOJIeOaHUN TPY>KHHHOTO MAasITHUKA.

SANEE A S

3. HccnenoBanue 3aBUCUMOCTH NEpHoJa KOJaeOaHUi MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCMMOCTH NIEPHUO/IA KOJIEOAHUN P YKUHHOTO MAasiTHUKA
OT MAacCCHI Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH Iepuoja KonebaHWil Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChI Ipy3a.
6. OnbITBL, JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuoja  KojeOaHHil
NPYKHUHHOTO MAssTHUKA OT MACChI Ipy3a U )KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHHsI CBOOOAHOIO MaeHUSL.
JIEKTPOMArHMTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOoiHbL.  CBoliCTBa
JJIEKTpOMArHuTHeIX BOJH. Illkama syexkTpoMarHUTHBIX BOJIH. lcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIS COTOBOM CBS3H.



DOnexkTpoMarHuTHas npupoga csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie padbomout u onvimol.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.
CaeToBbIE SIBJICHUS.

JlyueBas MOJEJb CBeETA. HUctounnkn CBeETa. [IpsimonrHeHOE
pacnpoctpanenue csera. 3atmenust Connua u JIynel. Otpaxkenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesomiieHHsl cBeTa. llomHoe BHyTpeHHee
oTpaxeHHe cBeTa. lcnonb30BaHME TIOJIHOIO BHYTPEHHETO OTPAaXXEHHS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm sydyeit B nmH3e. Onrtuueckas cucrema (oToarnmapara,
MHUKpOCKONAa M TeJeckomna. ['J1a3 Kak onTuyeckass cucTteMa. bIm3opykocTb M
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnekrp. OmnbiTel Helorona. Croxenue
CIIEKTPAJIbHBIX IBETOB. /[ncniepens cBeTa.

Jemoncmpayuu.

[IpsamonuHelHOe pacpOCTpaHEHUE CBETA.

OTpaxxeHue cBeTa.

[Tonydenne n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xop 1ydeit B coOuparoiieit JuHs3e.

X0z JIy4er B pacCEUBAIOIIEN JIMH3E.

[Tonydyenue n3o0paxeHuil ¢ MOMOILBIO JINH3.

[Tpunuun geiictBus ¢oroanmnapaTa, MUKpPOCKOIIA U TE€JIECKOIA.
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10. Mopenb riasa.

11. Paznoxxenue 6emoro cBera B CIEKTP.

12. [lomydenne Genoro cBeTa MpH CIOKEHUN CBETA Pa3HBIX IIBETOB.

Jlabopamopuwvie pabomout u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIjla OTPa)K€HHS CBETOBOTO JIyda OT yriia
HaJCHUSL.

2. Mzydyenune xapakTeprucTUK H300paKECHHSI PEAMETA B TIJIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCHMOCTH YIUIa MPEJIOMJICHUS CBETOBOTO Jiyda OT yrjia
najCHUS Ha TPAHUIIE «BO3TYX—CTEKJION.



4. Tlomyuenue n300pakeHU ¢ MOMOIIBIO COOMPAIOIIEH JTMH3BI.
Onpenenenne (OKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI COOMparoIieit
JINH3BL.

6. OMBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUSITHIO I[BETA MPEIMETOB MPU MX HAOIIONCHUU Yepe3
[[BETOBBIE (PUIIBTPHI.
KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdopna u mmanerapHas mojaenb aroma. Moxens atoma bopa.
Hcnyckanue u nornomenue ceera atroMoM. KBaHTel. JInHeWdarsie CIEKTPHI.

PanuoaktuBHOCTE. Anbda, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas Mogenb aromHoro sapa. HMzorombel.  PagmoakTuBHBIE
npeBpanienus. [lepuoa nmonypacmnaaa aTOMHBIX SIIEP.

Anepubie peakiyu. 3aKOHbI COXpPAHEHHUs 3apsiIOBOTO M MacCOBOIO YHCEI.
DHeprus cBsi3M aTOMHBIX sigep. CBsi3b Macchl M 3HEpru. Peakiuu cuHTE3a U
nenenus anep. Uctounuku sneprun CosHIla U 3BE3]1.

Anepnas sHepretuka. J(eMCTBUA paAMOAKTUBHBIX HM3JYYEHUN Ha JKHUBBIC
OpraHU3MBL.

Hemoncmpayuu.

1. CHoekTpbl U3TYUYECHUS U TOTJIOIICHHUS.

2. CrHekTpsl pa3auyHbIX T'a30B.

3. CmekTp Bogopoaa.

4. HaOmonenue TpekoB B kamepe Buiibcona.

5. Pabota cuéTumka MOHU3UPYIOIIUX U3ITy4EHU.

6. Perucrpaius uznydeHus NPUPOIHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopmuovie pabomot u onvimol.

1. HaGnroneHue CIUTONIHBIX M THHEHYATHIX CIICKTPOB U3ITy4CHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE DHEPTHM YACTULIBI 110 TOPMO3ZHOMY

nyTH (1o ¢ororpadpusim).

3. Usmepenue pagnoakTuBHOrO (hOHA.

IToBTOpHUTEIBbHO-0000IAKO U MOYJIb.

[ToBTOpUTETHEHO-0000MAIONINN MOYJIh TIPEAHA3HAYCH JJI CHCTeMaTH3aIluN
U 0000IIeHHS  MPEAMETHOIO0  COAECpXKaHWA UM ONbiTa  JESATEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (PU3MKH, a TakKe JJIsi MMOATOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMe€Hy 10 (Qu3uKe g 00ydaromuxcs,
BBIOPABIITUX 3TOT Y4EOHBIN MpeaMeET.

[Ipu u3ydeHUU JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JIESITENIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEYMBAETCS JOCTHKEHHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3yJlbTaToB  0Oy4eHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHAasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHUS



SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJCHUEC YMEHUSMHU OOBSCHITH (pU3mdecKue
SABJICHUSI, TPUMEHSS TIOJIyYCHHBbIE 3HAHUA, peEIlaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMNIMATBHO NEATEILHOCTHBIA XapaKTep JAHHOI'O pasjiefla Peaiu3yeTcs
32 c4€T TOro, YTO OOydYarouuecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX WM
npesaraercs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh U HAY4YHO OOBSCHSTH
dbusnyeckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MTOBCETHEBHOMN JKU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHUS (PU3UYECKUX SIBIICHUH, B TOM
YyuCJe 1) MPOBEPKHU THUIOTE3 U MOIYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HayYHbIE€ OCHOBBI HanbOJee BAXHBIX JOCTUXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HapUMEpP, MPAKTUUYECKOTO MCIOJb30BaHUSl PA3NTMYHBIX UCTOUHHKOB
SHEPruM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHS BCEX HU3BECTHBIX BUIOB
SHEPIHUH.

Kaxnas w3 Tem JaHHOTO MOAYJAS BKJIIOYAET AKCIEPUMEHTAIbHOE
uccienoBaHrue 00o0O0IIaroIIero xapakrepa. Molynb 3aBepilaeTcs MpOBEICHUEM
JTUATHOCTUYECKON M OIIEHOYHOM paboTHI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

HSY‘-IGHI/IC (I)HSI/IKI/I Ha YPOBHC OCHOBHOI'O 06I[I€FO O6paBOBaHI/I}I HaIIPpaBJICHO

Ha JIOCTHKEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe n3yuenus UMKy Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

y oOyuarormerocs: OynyT cOpMUPOBAHBI CICAYIONINE JTUYHOCTHBIE PE3YJIbTATHI B
YacTu:

1) naTpMOTHYECKOr0 BOCUTAHUSA:

- IPOSIBJICHUE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nyecKoil HayKu;

- [ICHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUNCKHUX YUEHBIX-(DU3HKOB;

2) rPasKAAHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS :

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B O0CYKJIEHHH OOIIECTBEHHO 3HAUHMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
buzuku;

- OCO3HaHUE BAXKHOCTH MOPAIBHO-ITHUYECKUX IIPUHLHUIIOB B JEATEIBHOCTU
Y4EHOT0;

3) 3cTeTHYecKOro BOCUTAHUS:

- BOCIPUATHE SCTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI 0 O3HAHMSI:

- OCO3HAHME IIEHHOCTH (U3UYECKOM HAyKh Kak MOIIHOIO HHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BAXXHEHUIIECH COCTABJIAIOLIEH
KYJbTYPBI,

- pa3BUTUE HAy4yHOW JIIOOO3HATEIIBHOCTH, MHTEpPECa K MCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

S) ¢opmupoBaHust  KYJABTYpPBI  310pOBbS M  J3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LEHHOCTH Oe3omacHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUI OE30MaCHOrO TIOBEACHHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM U TEIUIOBBIM OOOpYIOBaHUEM B
JNOMAaIIHUX YCIOBUAX;

- c(hOpMUPOBAHHOCTh HaBblKa pe(JIEKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y Ipyroro 4eiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTHMBHOE Yy4YacCTHE€ B PEIICHWHM MPAKTHUUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM OpraHu3aluu, TropoAa, Kpas) TEXHOJOTMYECKOH U



COLIMATbHON HaNpaBICHHOCTH, TPEOYIOUMX B TOM YHCIE H (PU3HUECKHX
3HAHMH;

- UHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOPECCuil, CBI3aHHBIX C (DU3UKOM;

7) IKOJIOT HYE€CKOT 0 BOCIIUTAHUS S

- OpUEHTalMsI Ha NpUMEHEHHE (PU3NYECKUX 3HAHUU JJI1 pelleHHs 3aJad B
o0JacTy OKpy’Karollled Cpelbl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOXKHBIX MOCJEACTBUM JJIs1 OKPYXKAIOLIEH CPENbI,

- OCO3HAHHUE IJI00ATBFHOTO XapakTepa SKOJIOIMUECKHUX MpoOsieM M MyTed HX
peueHus;

8) amanTanum K M3MEHAOIIMMCH YCJIOBHAAM COLMAJIBHOW M NPHUPOAHOM
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBUU TMPHU BBIMOIHEHUH HWCCIEAOBAaHUN U
IPOEKTOB (PM3MUYECKON HAMpPaBIECHHOCTH, OTKPHITOCTh OMNBITY M 3HAHUSAM
APYI'uX,

- TIOBBIIIEHWE YPOBHS CBOEHM KOMIIETEHTHOCTHM 4YE€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

- MOTPeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHUCIE (POPMYIHPOBATH
UJEeH, MOHATHS, TUIIOTE3bI O PUBHUECKUX OOBEKTAaX U SBICHUSX;

- 0OCO3HaHUE J1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00J1acTH
bu3uKy;

- IJJAHUPOBAHHME CBOETO PpPAa3BUTHUA B NPUOOPETEHUHM HOBBIX (DUIUUECKUX
3HAHMI;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISBISATH B3AUMOCBA3U MPUPObI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3MUECKUX 3HAHUIA;

- OLICHKAa CBOMUX JCHUCTBUU C Y4ETOM BIUSHUS HAa OKPYXAKOLIYIO Cpeny,
BO3MOYKHBIX TJI00AIbHBIX MTOCIIEACTBUIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHHsI MporpaMmbl MO (U3UKE HA YpPOBHE OCHOBHOTO

obmiero oopazoBanus y o0ydaromierocsi Oynyr chopMUpOBaHbI MeTamnpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE TO3HABATENIbHBIE YHUBEPCAIIbHbIC yueOHbIe NeiicTBuS,
KOMMYHUKATUBHBIE  YHHMBEpCaJbHbIE  yuyeOHbIE  JIEHCTBUS,  PETYJIATHBHBIC
YHUBEpCAIbHbBIC yIeOHbIC TEHCTBUSI.

Ilo3HaBaTe/ibHbIEC YHHBEPCAIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble Jornueckue aeMcTBUs:

e BBUBIATH W XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNEHMIA);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIUN, OCHOBAHUS AJIS
000011IeHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCSIIUXCS K PU3NYECKUM SIBJICHUSIM;
BBISIBJIATh NPUYMHHO-CJIEICTBEHHBIE CBS3M NPU HU3YUYEHUU (PUINYECKUX
SBJICHUW U MPOILIECCOB, J€NaTh BBIBOJbI C UCIOJIb30BAHUEM JETyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(U3UYSCKHUX BEIINYHH,

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pemieHus Y4eOHOM (u3nuecKon
3a7a4un (CpaBHEHHE HECKOJBKUX BapUAHTOB pelIeHHs, BbIOOp HauOosee
MOJXOJIALLErO ¢ YUETOM CaMOCTOSATENLHO BbIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciienoBate/ibcKue J1eicTBUA .

MCIOJIb30BaTh BOIPOCHI KaK UCCIIEOBATEIbCKUM HHCTPYMEHT MMO3HAHMS,
MPOBOAUTH 1O CAMOCTOSITEIBHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nyecKuil HKCIEPUMEHT, HEOONBIIOE HCCIeq0BaHuE (DU3HUECKOTO
SIBIICHUS;

OLICHMBATh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(MOpMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA,

CaMOCTOSITENILHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI IO Pe3yJibTaTaM
MPOBEIEHHOI O HAOIIOICHHS], OIIbITA, UCCIEAOBAHMS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalIbHEWIeEe pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0KEHUS 00 UX PA3BUTHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ unopmanueii:

MPUMEHSATh Pa3IUYHBIC METOABI, MHCTPYMEHTHI M 3aIllPOCHI TIPH MTOUCKE U
orOope MH(pOpPMAIMK WJIA JAHHBIX C y4ETOM TMPENJIOKEHHON Yy4eOHOMH
(bu3HYecKoi 3a/1a4u;

aHAJIM3UPOBATh, CHCTEMAaTHU3MPOBATh W MHTEPIPETUPOBATH WHOOPMAIIHIO
pa3IMYHBIX BUIOB U (POPM TIPEICTABIICHUS;

CaMOCTOSITSJIbHO ~ BBIOMPATh ONTUMAIbHYIO (OpPMY IIPEICTaBICHUS
uHQOpMAIIM W WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOKHBIMH
CXeMaMH, THarpaMMaMu, HHOU rpaduKoil 1 ©X KOMOWHAIIUSIMHU.

KoMMmyHHKAaTHUBHBIE YHUBepPCAJbHbIe YieOHbIe 1eiCTBHUS:

B X0/€ OOCYyXJAeHHs y4eOHOro maTepuasa, pe3yibTaToB JIA0OPATOPHBIX
paldoT U MPOEKTOB 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI U
BBICKAa3bIBaTh WU, HAICICHHBIE HA pEIICHHE 33a/Ja4yd U TOIIep)KaHue
0J1aro’KeaaTebHOCTH OOIIEHUS;

COIOCTaBIISITh CBOM CYXJACHUS C CYXKICHUSMU JIPYTUX YYaCTHUKOB
Jaiora, OOHapyKUBATh Pa3IN4Ke U CXOACTBO TMO3HIIHIA,



BBIPAKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTax;
MyOJIMYHO MPEACTABIIATH PE3YNIbTAThl BHIMOJIHEHHOTO (DU3MUECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEJOBAHNUS, TPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOW (PU3HUECKOU
pOOJIEMBI;

NPUHUMATD IEJI1 COBMECTHOW JESATETHhHOCTH, OPTraHU30BhIBATH JCHCTBUS
no e€ JOCTIKEHHUIO: paclpeiensiTh poiH, OOCYKIaTh MPOLECCH U
pE3yJIbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIbKUX JIFOJIEH;
BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOIO pe3yJibTara 1o
CBOEMY HAIIPaBICHUIO W KOOPAUHHUPYS CBOM JEWUCTBUS C JAPYIrMMHU
YJIEHaMU KOMaH/ibl;

OLIEHMBATh KaueCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENHHO C(HOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICH CTBUA.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBLHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYalHUsX, TPEOYIOLIUX
JUIS petiieHus] GU3NIECKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Ppa3IMIHBIX moaxoaax IIPUHATHUSA pemeHHﬁ
(MHAMBUAYaANbHOE, TPUHSTHE PEIICHHUs B TPYyMIE, NMPUHATHE pPELIECHUN
TPYIIION);

CaMOCTOSITEJIHHO COCTABJIATh AJITOPUTM peIIeHUsT (PU3NIECKON 3a1auu WIIn
IJIaHa MCCIENOBAHMS C YYETOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATH IIPEJIaracMble BApUAHTHI PELICHUN;

A CJIaTh BBI60p n 6paTb OTBETCTBCHHOCTL 3ad PCIIICHUC.

CaMOKOHTpOJIL, MOLMOHAJILHBIN UHTEJJIEKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYallUH U MPEJIararh IJIaH €€ N3MEHEHUS;
OOBACHATH NPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUS) PE3YyJIbTaTOB
NESITENbHOCTH, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JICSITEILHOCTh (B TOM YHCIE B XOJ BBIITOJIHEHUS
(U3MYECKOro MCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKIINX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSIM,;

CTaBUTh c€0s Ha MECTO JAPYroro 4ejoBeKa B XOAE CHOpa MIIM JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;
MpU3HABaTh CBOE MPABO HA OLIMOKY MPH PelIeHUH (PU3NYECKHUX 3a7a4d WIn
B YTBEPXKJEHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy o0ydyenust B 7 kj1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh  TOHATHS:  (U3MYECKHE W XUMHUYCCKHUE  SBIICHUSA,
HaOJFOICHNE, JKCICPUMEHT, MOJEb, THUIOTE3a, CAMHHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSIHUSI BemiecTBa (TBEpPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHW4YeCKoe JBWKEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, TPSIMOJUHEHHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cuna,  aedopmarus  (ympyras, MJacTU4eckas),  HEBECOMOCTb,
COOOIIA0IINECS COCY/IbI;

pa3nuuath sBieHus (auddys3us, TEIUIOBOE ABUKEHUE YACTHIl BEIICCTBA,
paBHOMEPHOE  JIBIDKEHHE, HEpPaBHOMEPHOE  JBWKEHUE, HHEpUus,
B3aMMOJICMICTBHE TEJI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepejadya JaBJIeHUs TBEPABIMU TeJIaMH, >KUAKOCTSIMU U
razamu, arMocpepHOe JaBJCHUE, TIUIaBaHUE TeJl, IPEeBPAILCHUS
MEXaHUYECKOW JHEPruu) MO OMUCAHWI0 WX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHWEC HW3YYCHHBIX (PU3NYECKHX SBICHUH B
OKpY)KaroleM Mupe, B TOM uucie (U3NUYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBMKCHHUS C PA3TUYHBIMH CKOPOCTSMHU B JKHBOM U HEKHUBOU
MpUpOJE, JCUCTBUEC CHJIBI TPEHUS B TPUPOAE W TEXHUKE, BIIHSHUE
aTMOc(epHOro N1aBjieHUs Ha KUBOM OpraHW3M, IUIABaHUE PBIO, PhIYard B
TeJIe YeIO0BeKa, MPU ATOM MEPEBOIUTH MPAKTUUYCCKYIO 3a7ady B YUCOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (U3UUECKUX SBIICHUM;
OINKCHIBATh U3YyYEHHBIE CBOWCTBA TeJl U (PU3NYECKUE SIBICHUSI, UCTIOIb3YS
¢busnuecknue BeIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BpeEMs,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Teia, >KUJIKOCTH, Trasza),
BBITAIKMBAIOIAS CHJIA, MEXaHWYECKas padoTa, MOITHOCTH, TUICYO CHUIBI,
MOMEHT CHJbI, KOX()(UIMEHT TOJNE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETHYECKass M TOTCHIIMAJbHASI SHEPrus), IpU OMUCAHUU MPABUIHHO
TPaKTOBaTh  (PU3WYECKHH  CMBICT  MCIOJB3yeMBIX  BEIWYHH, WX
00O3HAYEHUSI M €IUHUIIBI (U3MUECKUX BEJIMYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINME JAaHHYIO (DH3UYECKYIO BEIMUUHY C JPYTUMH BEITUYHMHAMH,
CTpOUTH TpadUKU U3YICHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIMYMH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKHE SBJICHUS W TPOIIECCHI,
WCIIONB3Ys MpaBUjia CIOKEHUs Cui (BIOJL OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBUIIO paBHOBECHS phyara (0J0Ka),



«30JI0TO€ TPAaBHJIO» MEXaHUKH, 3aKOH COXpaHEHHMs] MEXaHHUYEeCKOH
SHEPruM, IpU HSTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3allMCHIBATh €0 MATEMAaTHUECKOE BBIPAKCHHUE;

OOBSCHATH (PU3MUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH NIPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE n3 1-2
JIOTUYECKUX IIAroB ¢ Omopoil Ha 1—2 M3y4eHHBIX CBOMCTBa (PU3MUYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIe 3amauu B 1—2 JEHCTBHS, HUCHONB3ysd 3aKOHBI |
dbopmyIibl, cBs3bIBarONIME (DU3MUECKUE BEIWYMHBL: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4 3aIUCHIBATh KPATKOE yCJIOBHE, MOJCTABIATh (DU3NUYECKHE
BEJIMYMHBI B (DOPMYJbI M MPOBOAUTH Pacd€Thl, HAXOJUTH CIPABOYHBIE
JaHHBIE, HEOOXOAUMBIE AJISl PEUICHUS 3a]a4, OIICHUBATh PEANUCTUYHOCTD
MOJIYYeHHON (DPU3UYECKON BEJIMUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MpPH OMOIIU
(bu3NYECKUX METO/IOB, B OMMCAHUN HCCIIEIOBAHUS BBIACISATH IPOBEPSIEMOE
npeanonoxkenue  (Tumoresy),  paziuyarh M UHTEPIPETHPOBATH
MONyYEHHBIA pE3yNbTaT, HAXOAUTh OIMMOKKM B XOJA€ OIbITa, JAeJaTh
BBIBO/IbI 10 €r'0 pe3yJibTaTaM;

OPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WM
bu3nUecKux CBOICTB TE: dbopMyrpoBaTh POBEPSIEMBIE
IPEINONI0KEHUS, COOMPATh YCTaHOBKY U3 MPEJI0AKEHHOr0 000pYyA0BaHNUS,
3aIllMCBHIBATh X0/l OTBITa U (DOPMYIMPOBATH BHIBOIBI;

BBIMOJIHATh TPSIMblE HM3MEPEHUs] PACCTOSHUS, BPEMEHH, MAacChl TeJa,
00béMa, CHUIBI W TEMIIEPaTypbl C UCIOJIH30BAaHMEM AaHAJIOTOBBIX U
udpoBBIX TPUOOPOB, 3aMUCHIBATH TOKA3aHUS MTPHOOPOB € Y4IETOM
3a7]aHHON aOCONIFOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKOM BETMYHHBI OT
JIPYTroil C HCIONb30BAHUEM IMPSIMBIX H3MEPEHUU (3aBUCMMOCTU IYTH
PaBHOMEPHO JIBIDKYIIETOCs Tella OT BPEMEHHM JBUIKEHHUS Teja, CHIIbI
TPEHUS CKOJbKEHHUS OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CUJIBI TPEHHS OT IJIOUIAId COMPUKOCHOBEHUS TEJ, CUIIBI
YIPYTrOCTH OT YIJIMHEHUS MNPYXKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa
NOTPY>XKEHHON YacTu Tela U OT TUIOTHOCTH >KHJIKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH T€Jia, OT INIyOHWHBI, HA KOTOPYIO NOTPYXKEHO TEJIO, YCIOBUM
TUTaBaHUs TEJ, YCIOBUW pPaBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Yy4eOHOT'O0 HCCIENOBaHUs, COOMpAaTh YCTAaHOBKY U
BBIMOJHATh W3MEPEHUs, CIEAys MpeIIoKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOMYYEHHOW 3aBUCUMOCTH (PH3MYECKHX BEJIMYMH B BHJIE



NPEIOKEHHBIX TaOmuI[ U TpaduKOB, JAETaTh BBIBOJABI MO pe3yJbTaTaMm
UCCIICIOBAHUS;

POBOAWTH KOCBEHHBIE W3MEpeHUs (PU3MUYECKUX BENUYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUiIa TPEHHS CKOJBXKCHHUS,
JaBJICHWE  BO3/1YyXa, BBITAIKWBAIONIAS  CWJIA, JICHCTBYIOIIAas  Ha
NOTPYXKEHHOE B JKHJAKOCTh TeJO, KOI((UIIMEHT TMOJIe3HOTO AEWUCTBUS
OPOCTHIX MEXaHU3MOB), CJenys MPEUIOKEHHOW WHCTPYKIIUU: TIpU
BBIMIOJITHCHUN HW3MEPCHHUH COOHMpaTh SKCICPUMEHTAILHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHUE UCKOMOM BEITMYHHBI,

coOroaTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ JIabopaTopHBIM
o0opyaOBaHUEM;

yKa3bIBaTh MPUHITUILI JACHCTBHS MPHUOOPOB M TEXHHUYECKHX YCTPOHCTB:
BEChl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapomeTp,
pbIdar, IOJBHUKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTEePU30BaTh IPHHIMIIBI JCHCTBHS HW3y4EHHBIX TPHOOPOB |
TEXHUYECKUX YCTPOWCTB C OIMOpPOH Ha HMX OMHCAHHUA (B TOM YHCIE:
NOJIINITHUKY, YCTPOWCTBO BOAOIMPOBOAA, THIPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBO¥CTBaX (pU3MUYECKUX SBICHUN U HEOOXOIUMBIC (PU3NUECKHE 3aKOH bl
¥ 3aKOHOMEPHOCTH;

NPUBOANTH  MPUMEpPbl  (HAXOAWTh  WH(MOpMAIMIO O  MpUMEpax)
NPAaKTUYECKOTO HCIONB30BaHUS (U3NYECKUX 3HAHWWA B ITOBCETHEBHOM
KU3HU A1 obecrieueHnsi 0€30MacHOCTH MpU oOpalleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIICH cpeie;

OCYHIECTBIISITH OTOOpP HCTOYHMKOB WHpopMmanmu B VIHTEepHETE B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpaBHEHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
UHPOPMALINIO, KOTOpAas SBIISIETCS MPOTHBOPEYMBOM WM MOXET OBITh
HEJO0CTOBEPHO;

UCIOJIb30BaTh MPH BBHINOJIHEHUU YUY€OHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
aUTeparypy  (QHU3MYECKOrOo COACp)KAHUSA, CIPaBOYHBIE MaTepHAabI,
pecypebl cetn MHTEpHET, BIageTh NMpUEMaMU KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B APYIYIO;
co3ZlaBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 WMCTOYHUKOB WMH(pOpMaIuu (PU3HUECKOTO COMEp)KaHUs, B TOM
qycie MyOJaWYHO AeNaTh KpaTKWe COOOIICHHS O pe3yibTarax MPOEKTOB
WIH YYeOHBIX WCCICAOBAaHUN, TPH OSTOM TPAMOTHO HCIIOJIH30BATh



U3YUYEHHBIM TMOHATUMHBINA ammapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALIUEN;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB W HCCIEAOBAHUN paclpeacisiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3aJadyaMH,
CIICIUTH 3a BBIIOJIHEHUEM IUIaHA JEWCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBI  BKJAJ B  JEIATEIbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aMMOJICHCTBUE, YUIUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoniy o6y4yenus B 8 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXxaTh ¢(HOPMUPOBAHHOCT Y O0YyUYAIOIIMXCS YMEHUM:

WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILIECTBA, KPUCTALIUYECKUE U
aMmop(dHbIC Teja, HACBIIICHHBIM W HEHACBIIEHHBIH mMap, BJIAKHOCTD
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrusi, TEIUIOBOW JIBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUECKUIN 3apsifl, SIEKTPUUECKOE T0JIe, TPOBOJIHUKH
Y TUDJIEKTPUKU, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SIBJICHHS (TEIUIOBOE pACIIMPEHHE U CXaTue, Terjomnepeaaya,
TEIUIOBOE€ PABHOBECHE, CMAayMBaHUE, KANWJUIAPHBIC SIBICHUS, MCHapeHue,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTa/uid3auus (OTBEpACBAHUE), KUIICHHUE,
Terionepeaada (TETUIONIPOBOHOCT, KOHBEKIIHS, U3Ty4CHHE),
AJIEKTPU3aLMS TEJ, B3aUMOJICUCTBHUE 3apsAJIOB, NCUCTBUS AJIEKTPUUYECKOTO
TOKa, KOpPOTKO€ 3aMbIKaHWE, B3aUMOJCHCTBUE MAarHUTOB, JICMCTBUE
MarHUTHOI'O MOJII Ha TMPOBOJIHUK C TOKOM, DJICKTPOMAarHUTHAsT UHIYKIIHS)
M0 ONHCAaHUK) MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh  TPOSIBJICHWE HW3YYCHHBIX (U3WYECKUX  SBJICHUUA B
OKpY)XaroleM MHpe, B TOM 4YHCIe (U3MYECKUE SIBICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHKCHUWE W KalNWUISIPHBIC SBJICHUA B MOPUPOJIE,
KpUCTaUIbl B Tipuponae, wusiydeHue CoyHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, SJICKTPHIECCKUE
SBJICHUS B aTMocdepe, JICKTPUYECTBO YKHMBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiM, Jpeid MOOCOB, POJIb MAarHUTHOTO TOJNS JJIS JKW3HU Ha
3emiie, OJISIPHOE CUSIHUE, MIPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
yu4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (DU3UUECKUX
SIBJICHU;

OIMHMCHIBATh U3YUYCHHBIC CBOMCTBA TeNI U (DU3UYCCKHUE SBJICHUS, UCTIOIb3YS
(du3uYeckre BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsl, KOTUYECTBO
TEIUIOTHI, yJelbHAas TEINIOEMKOCTh BEIIECTBa, YAEIbHAS  TEIUIOTa
IJIaBJCHUSA, yJelbHAs TeIioTa IapooOpa3oBaHUs, yJelIbHAsS TeIUIoTa
CropaHuss TOIJUBA, KOAI(PPUIMEHT TMOJE3HOrO JCUCTBUS TEIIOBON



MAIlIMHbI, OTHOCUTEIBHASI BIIAXXHOCTH BO31yXd, JJIEKTPUYECKUMN 3apsih,
CUa TOKa, DJIEKTPUYECKOE HAIpPsKEHUE, COIPOTUBIICHUE IPOBOJHHUKA,
yVIEIbHOE  CONPOTUBJIEHUE  BEIIECTBa, pabdora HU  MOIIHOCTh
ANEKTPUYECKOIO0  TOKAa), NpPH  ONUCAHUM MPABWIBHO  TPAKTOBATh
(bu3NYECKUN CMBICIT HCTIOJNBb3YEMbIX BEJIUYHMH, O0OO3HAYEHUS U €IUHULIBI
(GU3MYECKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO
(Gu3MYeCKyl0 BEIMYMHY C JAPYrUMH BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Ted, (DU3MYECKUE SBICHUS M IPOLECCHI,
UCIIONB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKONW TEOPUHU
CTPOEHMS BELECTBA, MPUHLHUII CYNEPIIO3UIMU TOJIe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa 71 ydacTKa LEeMu, 3aKOH
Jxoyns—Jlenna, 3aKkOH COXpaHEHHMs DJHEPrUM, IIpU OTOM JAaBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTH4ECKOe
BBIPAKECHMUE,

OOBICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalud IPaKTUKOOPHEHTHUPOBAHHOIO XapaKTEpa: BBIABIATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 1—2 JOrMYecKux
IIaroB C OMNOpod Ha 1—2 H3Yy4EeHHBIX CBOMCTBA (DPU3MUYECKUX SIBICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemars pacyéTHele 3aJaud B 2—3 JEHUCTBUA, HCHOJB3YyS 3aKOHBI M
dopmyIibl, cBsI3bIBatONIME (DU3MUECKHE BEIWYUHBL: Ha OCHOBE aHalM3a
YCJIOBMS 3aJladyd 3alMUChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JJs pelleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoMMblEe MJii €€ pellIeHUs, MPOBOAUTH pPacyéTbl W CPaBHUBATH
NOJTy4YEeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMU JIaHHBIMH;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPH MOMOIIH
(U3NYECKUX METO/IOB, MCIIONIb3Yysl ONHCAHME HCCIEIOBaHMS, BBIIEIATH
IIPOBEPSIEMOE  IIPEATIONIOKEHNE, OLEHHUBATh IPABWIBHOCTh  IOPSAKA
IIPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(bu3nyecKuX CBOMCTB TeN (KaNMWUIAPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH MpOIEcca OCThIBAHUS U
HarpeBaHus TpPU U3IYYEHUM OT I[BETA U3JIydarolle (Torjoliaroniei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUAKOCTU U
IJIOMAan €€ IIOBEPXHOCTH, OJJEKTpU3alUs TEI M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apSAA0B, B3aMMOJCHCTBUE ITOCTOSIHHBIX MAarHHUTOB,
BH3yaJiM3allksl MarHUTHBIX TIOJE€H TOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MAarHUTHOTO MOJII Ha INPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA 3JEKTPOABUTATENS] MOCTOSHHOIO TOKa): (POPMYyIUPOBATH
IpOBEPsSIEMbIE MPENIONI0KEHNS, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHMsI, ONUCHIBATH XOJ OMBITa U (POPMYINPOBATH BHIBOIBI,
BBIMIOJIHATh ~ NPSIMbIE  U3MEPEHUS  TEMIIEpPAaTypbl,  OTHOCUTEJILHOM
BJIQKHOCTU BO3/yXa, CHUJIbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB M JATYMKOB (PH3UUECKUX BEIMYMH, CPABHUBATH
pE3yIbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOIFOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3NYECKON BETUYHHBI OT
IpYroil C HCIOJB30BAaHHEM TMPSMBIX H3MEpeHUN  (3aBUCHMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IONEPEYHOTO
CEUEHUS U YIEJIbHOIO COIIPOTUBIIEHUS BEIIECTBA POBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 IMPOBOJHUK, OT HANOpsHKEHUS Ha  IPOBOJHUKE,
UCCIICZIOBAHUE  TOCJIEAOBATEILHOTO ¥ MapauieIbHOTO  COEIUHEHHIA
IPOBOJIHUKOB): IUIAHUPOBATh MCCIIECAOBAHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh W3MEPEHHs, CIEAys MPeIIoKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl IMOJIYYEHHOM 3aBUCUMOCTHM B BHJIE TaONULl M T'paduKOB,
JIeJIaTh BBIBOBI IO PE3YJIbTaTaM UCCIICIOBAHMUS;

IPOBOJIUTh KOCBEHHBIC HU3MEpPEHHs] (PH3UYECKHX BeMWYWH (yIeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHBJICHHE MPOBOJHUKA, pabora H
MOIIIHOCTh DJIEKTPHUECKOTO TOKA): TUIAHUPOBATH H3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPENI0KEHHOW MHCTPYKLUHU, U
BBIUUCIISITh 3HAUEHNE BEIIMYUHBI,

coOMroAaTh MpaBuia TEXHUKU 0€30MaCHOCTU MpU padboTe ¢ 1adopaTOpHBIM
000py/TIOBaHUEM;

XapakTepu30BaTh MPHUHIMIBI JACHCTBUA HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOMl Ha HX OMNHCaHUA (B TOM YHUCIE:
CUCTEMa OTOILJICHUS JIOMOB, TMTPOMETp, MapoBas TypOMHA, aMIEpMETp,
BOJIETMETP, CUETUYMK BJICKTPUUYECKOW HHEPrHH, SJIEKTPOOCBETHTEIbHBIC
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPOIPHOOPHI (IPUMEPDI), STEKTPHUUECKHE
IPEIOXPAHUTENH, DJIEKTPOMArHUT, SJIEKTPOABUTaTENb OCTOSIHHOIO TOKA),
UCTIOJIb3Ysl 3HAHUSA O CBOMCTBax (DM3MUECKUX SIBICHUN W HEOOXOIMMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh TMPOCTHIE TEXHUYECKHE YCTPOMCTBA W HM3MEPHUTEIbHBIC
npuOopel 1O CXeMaM H CXEMaTUYHBIM PUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, JIBUraTellb BHYTPEHHETO
CTOpaHUsi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJECKTPHUECKHUX
Heneil ¢ mocae10BaTe/IbHbIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pazinyasi yCIOBHBIE 0003HAUCHUS AJIEMEHTOB JICKTPUUECKUX IETICH;



OPUBOAUTH  MpUMEpPbl  (HAXOAWTH  WHGOPMALMIO O  MPUMEPaAX)
NPAaKTUYECKOTO HCIOJIb30BaHUs (PU3MYECKUX 3HAHUNW B IIOBCEIHEBHOU
KU3HH I oOecrieueHrst 0€30MacHOCTH MPpU OOpalieHu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOJIIOACHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

OCYIIECTBISITh TMOUCK HH(pOpMammu (QUINIECKOTO COACp)KaHUS B
NuTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUW W IYTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  WHGOpPMAIUIO, KOTOpas
SBIISICTCS] POTUBOPEUHUBOMN MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BBHINOJIHEHUU YYE€OHBIX 3a/laHUN HAay4YHO-TIOMYJIIPHYIO
JUTEPaTypy (U3UYECKOTO  COJEp)KaHMs, CHOPABOYHBIE MaTepHalbl,
pecypcnl cetn MHTepHeT, BiaaeTs npuéMamMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC IMHUCbMEHHBIE W KpaTKHWE YCTHBIE COOOIEHUS,
0000mas wHGOPMAIMIO W3 HECKOJBKUX HWCTOYHHKOB (PU3UUECKOTO
COJICp)KaHUs, B TOM YHCIE TNYOJIMYHO TPENCTABIATh PpPE3YJbTaThl
MPOEKTHOM WJIM MCCIEN0BATEIbCKOW JEATEIbHOCTH, IPH 3TOM TI'PAaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOXKJIaTh BBICTYIUICHUE MPE3CHTALlUEH;

OpU BBIIOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUNA (PU3NIECKUX
IPOLIECCOB PACIpeNeNsiTh O0S3aHHOCTU B TpYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMH, CICTUTh 32 BBIMOJIHEHHUEM IIJIaHa JEHCTBUNA U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIaJ B
JESTeNIbHOCTD TPYIIIBI, BHICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/IEHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniath KOH(INKTHL

K xoniy o6y4yenus B 9 kiacce npeiMeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

UCIONb30BaTh IOHATHUS: CUCTEMA OTCU€Ta, MaTepUalbHas TOYKa,
TPAEeKTOPHsI, OTHOCUTEIFHOCTh MEXaHHYECKOrO NBIDKEHHUA, Aedopmanus
(ynpyrasi, macTudeckasi), TpPEHHE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOMIOTHO TBEPAOE TENO,
HEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXAaHUUYECKUE KOJCOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U YJIbTPa3BYK, 3JIEKTPOMarHUTHbIE BOJIHBI,
IKajga 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTb,
CHEKTPbl UCIYCKaHMs U MOIJIOLIeHUs, alb(da, 6eTa- U raMMa-u3Iy4eHus,
M30TOIIbl, SIZIEPHAs SHEPIeTHUKA;

pa3nuyarh SIBICHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PABHOYCKOPEHHOE IMPSIMOJIMHEHHOE JIBUXKEHHE, CBOOOIHOE
NajieHUe Tell, PABHOMEPHOE JIBHXKEHHE 110 OKPYKHOCTH, B3aUMO/IEHCTBUE



TEJ, PEaKTUBHOE JIBM)KEHHUE, KOJeOaTeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYK/JIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBMKCHHUE, OTPAKCHHE
3ByKa, NMPSAMOJMHEMHOE PacHpoOCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEI0ro CBETa B
CHEKTp H CIIO)KEHUE CIEKTPAJIbHBIX I[BETOB, JHCIEPCHS  CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BOBHMKHOBEHHE JMHEHYATOTO CIEKTpa
U3ITYYEHHUS ) TI0O OMTUCAHUIO X XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh  TIPOSIBJICHWE HW3YYCHHBIX (UBUYECKUX  SBJICHUH B
OKpyXaroreM Mupe (B TOM uucie (Qu3nyeckue SBICHUS B MPHUPOJE:
MPUIUBBI U OTJIUBBI, ABMKEeHHE M1aHeT COTHEYHOM CUCTEMBbI, pEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTIO,
yIbTparOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHM, ©CTECTBEHHBIN
panMOaKTUBHBIA (OH, KOCMUYECKHE JIy4d, PAJAHMOAKTHBHOE H3ITydCHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PANMOAKTUBHBIX M3JIy4EHUH Ha
OpraHu3M 4YeJIOBEKa), MpU STOM IMEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
yueOHYI0, BBIICNATH CYIIECTBEHHbIE CBOMCTBA (NPHU3HAKH) (PU3NYECKUX
SIBJICHU;

OINMKCHIBATh U3YyYEHHBIC CBOMCTBA T€J M (PU3UUYECKHE SIBJICHUS, HUCIOIb3YS
bu3nyueckue BEIWYUHBI (CpeIHSsT W MTHOBEHHAs CKOPOCTh Tella TMpu
HEPaBHOMEPHOM JIBJKCHHUH, YCKOpPEHHUE, TepeMelleHHue, IMyTh, YIriioBas
CKOpPOCTb, CWJIa TPEHHUS, CUJIa YINPYTrOCTH, CUIa TSKECTH, YCKOPEHHUE
CBOOOJTHOT'O TAJICHHs, BEC TeJla, MMIIYJIbC TeJla, HUMIIYJIbC CHIIBI,
MEXaHW4ecKass padoTa W MOIIHOCTh, TOTCHIMANbHAS JHEPrusi Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrUsl CHKATOU
NPYKUHBI, KUHETUYECKAash DJHEPrus, IOJHAs MEXaHW4YecKas DHHEpPrus,
MEePHUOJ] ¥ YacTOTa KoJieOaHUH, JJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMJICHUS CPE/ibl), IPU OMUCAHUU
MPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIB3YEMBIX BEJIUYHH,
0003HAYCHUSI M EIUHHIBI (U3UICCKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMU BEIUYHHAMU,
CTPOUTH rpadvKu NU3yUYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBA Tei, (U3MUECKUE SBICHUS W TMPOIIECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHUs SHEPrUuHU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPIO3UIIMK CWJI, TNPUHLIMI OTHOCUTENbHOCTH [amues,
3aKoHbl HBIOTOHA, 3aKOH COXpPaHEHHUS! MMIIYJIbCA, 3aKOHBI OTPaXEHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOI'0 U MAaCCOBOTO YHCET



IpU SAEPHBIX PEAKLUAX, NMPH 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3alMCBIBATh €r0 MAaTEMaTUYECKOE BBIPAXKCHMUE;

OOBSCHATh (PU3NYECKUE TPOLIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEJICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX
iaroB ¢ Omnopod Ha 2—3 H3y4YEHHBIX CBOWCTBA (PU3MYECKUX SBIICHUU,
(U3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amadu  (omMparomuMecs Ha cucreMy U3 2-3
yYpaBHEHM), UCTIOJb3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBL: HAa OCHOBE aHAJIM3a YCIOBUS 33Ja4d 3alMChIBAaTh KpaTKOe
YCIIOBHE, BBISBIISITh HEJOCTAIOLIME WIM M30BITOUYHBIE JaHHbIE, BBIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE JUUIsl PELIEHUs], IPOBOAUTH PAcUEThl U
OLIEHUBAaTh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (pusnueckoi
BEJIMYUHBI;

pacrno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXKHO pPEHIUTh MpPU HOMOLIU
(U3NYECKUX METO/IOB, MCIIONIb3Yys OMNHMCAHME HCCIEJOBaHMsS, BBLICIATH
IpOBEPSIEMOE  MPEANOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSAJKA
NPOBEJCHUS  UCCIEIOBaHUsA, JEJaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJEHUI U OIBITOB;

NPOBOAUTH OMBITHI 1O HAOMIOAEHHIO (U3UYECKUX SBICHUW WU
¢u3nyecKkux CBOMCTB Tea (M3ydeHHE BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IepHoja KoyieOaHUN NPYKUHHOTO
MasATHHKA OT MaccChl Tpy3a M KECTKOCTU NPYXKUHBI U HE3aBUCHUMOCTb OT
aMIUTUTY/Ibl MAJIBIX KOJICOAHUMN, MPSAMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
paszioxkeHrue Oeyoro CBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHMs MpeaMeTa B coOuparomien
JWH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3JIY4YEHHUS):
CaMOCTOAATEJIbHO ~ cOOMpaTh yCTAHOBKY M3 M30bITOYHOro Habopa
o0OpyIOBaHMs, OMHCHIBAaTH XOJI ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BBIBOJIBI;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, Ompeaenss
CpeAHee 3HAUYCHHE W3MEpsAeMOil BeMMYuHBI (POKYCHOE paccTOsHuE
coOuparorieil JTuH3bI), OOOCHOBBIBaTH BBIOOP crocoba H3MEpEeHUs
(u3MepuTenbHOro npudopa);

IPOBOJIUTh HCCJENIOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHU (3aBUCMMOCTH IMYTH OT BpPEMEHHU
Py PABHOYCKOPEHHOM JBMXKEHHMU O€3 HayalbHOW CKOpPOCTH, IEpUona
KoJIe0aHU MaTeMaTH4eCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yriia OTpa)KeHHsI CBETa OT yrja MaJeHUsl W yriia IpeJoMJIeHHUs] OT yria



NaJieHus): IUIAHUPOBaTh HCCIEIOBaHHE, CaMOCTOATENIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaTbl IOJYYEHHOM 3aBUCUMOCTHU
(¢u3MYeCKUX BETUYUH B BUJE TaOJUIl U TpaduKOB, AENaTh BBIBOJBI IO
pe3yabTaTaM MCCIeIOBaHUS;

IPOBOJUTh KOCBEHHBbIE HW3MEpPEHUs (U3NYECKUX BEIMYUH (CpeaHsis
CKOpOCTh M YCKOpPEHHE Tela TMpUh PaBHOYCKOPEHHOM JIBW)KCHHH,
YCKOPEHHE CBOOOJHOTO TMajieHus, >XKECTKOCTh MPYXKUHBI, KOADPHUIIMEHT
TPEHUS CKOJBKKCHUS, MEXaHH4eckas padoTa W MOIIHOCTh, 4YacToTa H
nepuoa  KojeOaHUM MaTeMaTHUYecKOro M MNPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOWparomeld JIMH3bI, PAJANOAKTHBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIMOJIHATh U3MEPEHHUs, CIeaysd NMPEIOKEHHON MHCTPYKIIMH, BBIUUCIATDH
3HA4YCHHE BEIMYMHBI U aHATM3UPOBATH MOYUCHHBIE PE3YIbTAThI C YIETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUIA;

cO0JII0/1aTh MpaBUIia TEXHUKU O€30MacHOCTHU MPH paboTe ¢ J1a00paTopHBIM
000pyIOBaHUEM;

pa3nuyaThb OCHOBHBIE TPU3HAKM HW3YYCHHBIX (DU3HUECKUX MOJICIEH:
MaTepuanbHas TO4YKa, aOCOMIOTHO TBEPAOE TEIO, TOUYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHAas MOJeibh aroMa, HYKJIOHHAs
MOJIeb AaTOMHOTO SIApa;

XapakTepU30BaTh MPUHLIMIBI JACUCTBUA HW3YYEHHbIX HOpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha MX omucaHus (B TOM YHCIE:
CIHIOMETP, MATYUKHU TIOJIOKEHUS, PACCTOSHUSI M YCKOPEHHs, DPaKeTa,
9XOJIOT, OYKH, TMepHuckor, ¢oTroanmnapar, ONTHUYECKHE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3yd 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUNU U  HEOOXOauMble  (U3NUYECKHE
3aKOHOMEPHOCTH;

UCTIOJIH30BaTh CXEMBbI U CXEMATHYHBIC PUCYHKH M3yYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
IpU pEIICHHH Y4eOHO-TIPAKTHUYECKUX 3a/ad, ONTHUYECKHE CXEMBI IJIs
MOCTPOEHUS N300paKEHUN B TIIOCKOM 3€pKaJie U COOMPAIOIeH JIMH3E,
OPUBOAUTH  MpUMEpPbl  (HAXOAWTh  HH(DOpMaLKIO O  MpUMEpax)
IPAKTUYECKOTO HCHOJIb30BaHUS (PU3MUECKHX 3HAHUW B MOBCEJHEBHOU
KU3HM I oOecrniedyeHnsi O€30MacHOCTH pH oOpalleHny ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbSI U COOJIOEHUS
HOPM 3KOJIOTHYECKOI0 OBEICHUS B OKPYXAIOLIEH cperne;

OCYIIECTBISITh TOUCK HH(pOpMamuu (QUIUIECKOTO  COACPKAHHUSI B
HuTepHeTe, caMOoCTOATENbHO (GOPMYIUPYs MOMCKOBBIN 3alpoc, HAXOIUTh



MyTU ONpeAeNeHUs] JOCTOBEPHOCTH TMOIyYeHHOM MHPOpPMAIIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U JTONOJTHUTENIbHBIX HICTOYHUKOB,;

UCIOJIb30BaTh MPU BBHINOJIHEHUU YYE€OHBIX 3a/laHUM Hay4yHO-TIOMYJIIPHYIO
auTeparypy  (QHU3MYECKOro  COACp)KAHHS, CIPaBOYHBIE MaTepHAalbI,
pecypcbl cetu MHTepHeT, BlaaeTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMAIMU U3 HECKOJbKUX HCTOYHHKOB (U3MUECKOTO COJEpIKAHUS,
MyOJIMYHO TPEACTABIIATh PE3yNbTaThl MPOSKTHOW MIIM MCCIIEIOBATEILCKON
NESATeNIbHOCTH, TMpPU O3TOM TPaMOTHO  HCIONb30BaTh  HU3YyYEHHBIN
NOHSATUIHBIN ammapaT W3y4aeMoro pasiena (U3MKA U COIMPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTaluel ¢ Y4éToM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoisbnsie | IlpakTHyeckue
n/n MPOrpaMMbI Bcero oOpa3oBare/ibHbIe
padoThI padoThI
pecypchl
Pa3znen 1. ®u3uka u e€ posib B NO3HAHNM OKPY:KaOIIEro Mupa
bubmioreka [IOK
11 o - 2
VISHIA  Hayka 0 Hpupoe https://m.edsoo.ru/7f416194
bubmioreka I[IOK
1.2 o 2 1
VISHTHICCIHE BETHTHH https://m.edsoo.ru/7f416194
bu6moreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/ MO3HAHUS httos://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIEHHS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BEMECTRA https://m.edso00.ru/7f416194
29 JIBM>KeHUE U B3aUMO/1€H CTBUE YaCTHII 5 1 bubmoteka [IOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmioreka [IOK
2.3 Ar 2
PETATHBIC COCTORHIA Betectna https://m.edso0.ru/7f416194
Uroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3anMo/ieiicTBHe Tel
bubmioreka [IOK
3.1 M 3
CAITICCICOT ABHACCHIE https://m.eds00.ru/7f416194
3.2 Wueprnusi, macca, MiI0THOCTh 4 1 bubmoreka [IOK



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

bu6moreka [JOK

33 Cuna. Buet cu 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, :KMIKOCTEN U ra3oB
41 Hasnenue. Ilepenaya naBneHus TBEpAbIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edso0.ru/7f416194
bubmioreka [IOK
42 Jlapilerie uKoCTH > https://m.edsoo0.ru/7f416194
bubmioreka I[IOK
4.3 A 6
TMOC(EpHOE aBIeHUE https://m.edso0.ru/7f416194
JlelicTBUE )KUIKOCTHU U ra3a Ha MOrpyKEHHOE bubmmoreka [IOK
44 7 3
B HHUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6mmoreka [JOK
>1 Pabora u mowsoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 I1 5 1
POCTHIC MEXATHIMH https://m.eds00.ru/7416194
bu6moreka [JOK
53 M 4 1
CRAMIACCKA JHephit https://m.edso00.ru/7416194
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68 12



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

8 KJIACC

KounuecrBo yacos JIEKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uuppoBbie
Ne i/t P Konrpoabsubie | IlpakTuyeckue (mupp )
NMPorpamMmbl Bcero oOpa3zoBare/jibHbIEe
padoThI padoThI
pecypchbl
Pa3nen 1. TensioBble siBJIEHUS
bu6moreka [JOK
11 C i 7
TPOSHEE T CROECTRG SElieeiia https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
1.2 T 21 1 5
CILTOBBIC Hponeceet https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DinekTpuyecKue 1 MAarHUTHBIE SIBJIEHUSA
21 DneKkTpuUecKue 3apsiibl. 3apsHKEHHbIE Tena 7 1 bubmotexa [IOK
' Y UX B3aUMOJICHCTBHE https://m.edso0.ru/7f4181ce
bu6moreka [JOK
2.2 I1 i i 20 2 7
OCTOTHHBIH SJICKTPHITCCIIH TOK https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
2.3 M 6 1 15
ATHITTHDIC ABIICHIA https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
24 ) 4
HERIPOMATHIIEA MRS https://m.edsoo.ru/7f4181ce
Hroro no pa3aeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 145



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 KIIACC

KouuvecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3ieioB U TeM nudpoBbie
Ne i/t P Konrpoabsubie | IlpakTuyeckue (mupp )
NPOrpaMMsl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuueckue siBJICHUS
11 MexaHndecKkoe JBUKECHHE U CIIOCOOBI €ro 10 1 bubmioreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.2 B3aumMoseiicTBue T 20 1 3
HMOACHETBIE TE https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3aKOHEI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no paznemy 40
Paznen 2. Mexannueckne KoJie0aHus M BOJIHBI
b K
2.1 MexaHndecknue KoJecOanus 7 3 nommorexa O
https://m.edso0.ru/7f41a4a6
bubmioreka [IOK
2.2 M .3 8 1 3
CXAHHICCIHE BOTHEL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. D1eKTPOMATHUTHOE 1M0JIe M DJI€eKTPOMATHUTHBIE BOJIHBI
31 DJIeKTPOMAarHUTHOE MOJie U 5 9 bubmuorexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no paznemy 6
Pa3znen 4. CBeToBbI€ SIBJIEHUS
41 3aKOHBI PACIPOCTPAHEHMS CBETA 6 2 bubmmoreka [IOK



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

bu6moreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/741a4a6
bubmuoreka [IOK
4, P 2
3 a3JIOKeHHE 0eJIoro CBETa B CHEKTP 3 httos: //m.edsoo.ru/7fA1ada6
Wroro no pazneny 15
Paznen 5. KBanTOBBIE IBJ1€HMS
bu6moreka [JOK
51 HcnyckaHnue v MOTJIONIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/741a4a6
bubmioreka [IOK
52 C 6 1
TPOCHIE ATOMHOTO #ipa https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
53 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe/IbHO-0000 a0 NI MOTYJ/Ib
6.1 IToBTOpEeHNE U 00001IEHNE COAEPHKAHUS 9 5 bubmmoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaemny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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




HOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacos

Bcero

KoHnTpoJsbHbIe
padoThI

IIpakTnueckue
padoThI

Jlara
H3y4YeHHs

JIEKTPOHHBbIE
nudposbie
oOpa3oBare/ibHbIEe

pecypchl

®uznka — HayKa O IpUpPOeE.
SBnenus npupoasl. Dusznueckue
SIBJICHUS

MexaHHYeCcKue, TCILIOBEIC,
3JEKTPUY ECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

Ou3nveckue BeMUINHBI U HX
U3MepeHue

VYpok-uccinenosanue "M3mepenue
TeMIepaTyphbl IIPHA TOMOIIH
KUJKOCTHOIO TEPMOMETPA U JaTYUKA
TemMnepaTypbl"

Kaxk ¢u3suka u npyrue ecrecTBeHHbIE
HAaYKH U3Yy4aroT IPUPOAY.
EcrecTBeHHOHAYUYHBIN METOT
no3HaHus. Onucanue GU3nIECKux
SIBIICHHM C IIOMOIIBIO MOZACICH

bubmioreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "l[IpoBepka
THIIOTE3bI: AaJTbHOCTH MOJIETA IapUKa,
MYIIEHHOTO TOPU30HTAILHO, TEM
Oosnb1re, yeM Oouiblle BbICOTa IMycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BeniectBa. ONBITHI,

7 JTIOKa3bIBAIOIIHME TUCKPETHOE CTPOCHHUE bubmorexa [OK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBIKEeHHME YacTHUIl BElIeCTBa bubmorexa [OK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «ONBITHI 1O
9 HaOJI0ICHUIO TETJIOBOTO PACIIH PEHUS
rasoBy»
10 ArperaTHble COCTOSIHUS BEILIECTBA
BzaumocBsa3b MEXY CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHHSAX U UX bubmioreka I[IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edso0.ru/ff0a0378
OCc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
MexaHn4decKkoe ABHKECHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE brommorexa [IOK
https://m.edso0.ru/ff0a05c6
JBIKCHHC
bubmioreka [IOK
13 CropocTs. Enuruue! cropocTh https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHU ABUKEHUS brmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Hnepius. 3akoH HHEPLIHH.
15 BSaPI;)hI;IIO,HeP'ICTBHe TeJIPIL(IaK MpUYMHA bubmiorexa [JOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JBUKEHUS Tell
16 IInoTHOCTS BemiecTBa. Pacuer macchl bubmuoreka IIOK
u 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas pabora «Onpenenenue



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

IUIOTHOCTH TBEPAOTO TENA»

Pentenne 3agaq o reme "[lnoTHOCTH

bubmuoreka [IOK

18 BerlecTa' https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepucTUKa
19 B3anMogeiicteus Ten. Cuna
ynpyroctu. 3akoH I'yka
JlaGopaTtopHas pabota «M3ydeHue
20 3aBUCHUMOCTH PacCTsHKEHUS
(medopmanuu) TPy UHBI OT
HPUTIOKEHHON CHIIBD»
21 SBnenue Tarorenus. Cuiia TsHDKECTH
CBsi3p MEXY CUJION TSDKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no treme "Cuna Tsxectu"
23 Cuia TSOKECTH Ha IPYTUX TUTaHETax. bubmmoreka [IOK
OuU3NYECKHUE XapaKTePUCTUKH MIIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepeite cun. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bubmoreka [IOK
25 Bec ena. Heecomocts https://m.edsoo.ru/ff0a1778
CrnoxeHne IBYX CHII, HAIIPaBJICHHBIX
26 110 OJTHOW MPSMOH. bubmorexa [OK
. https://m.edsoo.ru/ff0ala70
PaBHOzeicTBYIOIIAsA CUT
7 Pemenne 3amau no reme
"PaBHogelcTBYOIIAs CUT"
28 TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI. bubmoteka [IOK
TpeHue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHas pabora «/3yuenue bubmmoreka [IOK



https://m.edsoo.ru/ff0a123c
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

3aBUCHUMOCTH CUJIbI TPEHUS
CKOJIbXKEHMSI OT CUJIbI JABJICHUS U
XapaKTepa COIPUKACAIOIIUXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenne 3aga4 Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHUJIBI
Pemrenue 3aga4d mo tremam: «Bec
31 Tenay, «I'papuueckoe n300paxeHne bubmmoreka [IOK
cmy, «Cunsl», «PaBHOAEH CTBYIOIAS https://m.edsoo.ru/ff0alde0
CHID)
KonTponbsHas paboTta 1o TemMam:
«Mexannueckoe IBMKEeHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padpuueckoe n300pakeHue CHD»,
«Cumpn
33 JaBnenue. CriocoObl yMEHbILIEHUS U bubmmoreka [IOK
YBEJIMYEHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE ra3a. 3aBHCUMOCTh
34 ilaBneHHﬂ rasa ot o0béma bubmrorexa LIOK
’ https://m.edso0.ru/ff0a2376
TEeMIIepaTypbl
Ilepenada naBiaeHus TBEPABIMU
35 TenI;NZ[[H )KIjI[KOCTHMI/I u II“)iaMI/I. 3aKkoH brbmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
ITackamns
36 JlaBiieHHE B )KMJIKOCTH U rase, bu6moreka [JOK
BBI3BAHHOE JEMCTBUEM CUJIBI TKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4 no teme «Jlapiaenue B bu6moreka [JOK
KUAKOCTU M ra3e. 3akoH [lackansy https://m.edsoo.ru/ff0a2826
38 Coobmarommecs cocybl Bbubmuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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

bu6moreka [JOK

39 I'uopaBanyeckuii mpecc
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopuiHeBoit
JKHUIKOCTHBIA HacocC
Atmocdepa 3emmu. [Ipuannb
CYIIIECTBOBAHMS BO3YIIIHOM
Y Y bu6mmoreka [JOK
41 000104k 3eMIIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOT 0 JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOpSs
bubmioreka I[IOK
42 Bec Bo3nyxa. ATMocdepHOE JaBJICHUE
nyx Pep s https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBiaeHUs . bubmmoreka [IOK
Omneit Toppruemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOT0
44 aBIICHUS OT BBICOTHI Ha, OBHEM bubmorexa [OK
s AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubmmoreka [IOK
JIaBJICHHE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amag mo Teme
"AtmochepHoe naBieHue"
JleficTBHE )XKUIKOCTH U Ta3a Ha
47 MOrpy>KEHHOE B HUX TEJIO bubmorexa [OK
py ' https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota «OnpezaeneHue
48 BBITAJIKMBAIOILICH CHUIIBI, bubmoteka [IOK

JIEHCTBYIOLIEH Ha TENO, TOTPYKEHHOE
B )KUJIKOCTE)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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

49

JlaGoparopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
Tesa B BoJie OT 00BEMa MOrpyKEeHHON
B JKUJKOCTh YaCTH TEJIa

bu6moreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6moreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHas pabora
"KoHcTpynpoBaHue apeomMeTpa Uiu
KOHCTPYHPOBAHHE JIONKH U
orpezenenue e€ rpy3onoabEMHoOCTH"

52

Pemenue 3amaq mo tremaM: «IIlnapanue
cynoB. BoznyxomnnaBanuey,
«JlaBeHne TBEPABIX TEI, )KUJIKOCTEU
H Ta30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanundeckast paborta

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3f82

o4

Moinocts. EquHUIIBI MOIITHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccrnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM ITPHU
noasEmMe 1o jectauile"

56

[IpocTeie MexaHU3MBbI. PoIvar.
PaBHOBecue cwil Ha pblyare

S7

Kontponbsnas pabota o reme
«JlaBiieHME TBEPJIBIX TEI, 5KUJKOCTEN
u ra3oB» / Beepoccuiickas
IpoBepoyHas pabota

58

PesepBHbIii ypok. PaboTa ¢ TekcTamu
1o TeMe «JlaBneHue TBEPABIX Tell,

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJIKOCTEH U ra3oBy» / Beepoccuiickast
MpoBepoYHas paboTa

59

Peruaru B Texuuke, ObITY U IpUPOJIE.
JlabopaTopHas pabora
«MccnenoBanue ycinoBU paBHOBECHUS
phIyara

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenune 3aau no treme «Y CII0BUSA
paBHOBECHUS pblUara

bubmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadpduument nonesnoro aeicreus
MexaHu3Ma. JlabopatopHas pabora
«M3mepenue KII/[ HakionHON
TILIOCKOCTHD

0.5

62

Pemrenue 3ama4a no reme "Padora,
momrHocTh, KIT"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas JHEPTHsl.
Kunernueckas u mnoTeHuHaIbHAS
SHEPrus

bu6moreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHNYECKON
SHEPruu

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

65

YpOK-3KCIIEpUMEHT 10 TeMe
"DKCHepUMEHTAIbHOE OMPENEICHIE
M3MEHEHUS KHHETHYECKOH U
MOTEHIMAIBHON SHEPTrUuu Mpu
CKaThIBAHHMH TEJIa 10 HAKJIOHHON
IIJIOCKOCTH"

66

KonTtponbshas padota o reme
«Pabota 1 MOITHOCTB. DHEPTrUsH»

67

PesepBHbIii ypok. PaboTa ¢ Tekcramu

Bbubmuoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnnueckoe ABIKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. PaboTa ¢ TekcTamu

68 o teme "Pabora. MoIIHOCTE. 1
Oueprus"
OBIIEE KOJIMYECTBO HACOB I1IO 68 12

I[TPO'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KosnyecrBo yacos DJIEeKTPOHHBIE
[
Jr:;-n Tewa ypoxa Bcero Konrpoapibie | Hparrieckite f:;:enuﬂ :g;bal;?)i];fenbnme
padoThI padoThI pecypenI
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHYECKON TEOpUHU U UX OINBITHBIE 1 bubmorera [IOK
https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPAOTO, )KUIKOTO U 1 bu6morexa IIOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOKMCTB TBEPAOTO,
4 KHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOXKEHUI
MOJIEKYJISIPHO-KMHETUYECKOIl TeOpUH
but6moreka [IOK
5 Kpucrammueckue u amopgHbie Tena 1 httos://m.edsoo.ru/Ff0a5800
6 CMauuBaHue U KallWJUIIPHOCTb. 1 bubmoreka [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxxarue 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b TeMIEpaTypsl CO
8 CKOPOCTBIO TEIIJIOBOT'O ABM)KCHHUS 1
4acTull
9 Buytpennsis sneprus. Crioco0bl 1 bu6muotexa LIOK
M3MEHEHUS BHYTPEHHEN SHEprun https://m.edsoo.ru/ff0a5c60
10 Buaw! Tenmonepenaun 1 bubmoreka [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

https://m.edsoo.ru/ff0a6412

Ypoxk-koHpepenuus "IIpaktruaeckoe
HCIIOJIb30BAHHE TEIJIOBBIX CBOWCTB

but6moreka [IOK

1 BEII[ECTB U MAaTEPHAJIOB B LIEIISAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"

12 KomudaectBo TennoTel. Y aeiabHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHUE TEIIOBOI0 OajgaHca. bubmoteka [IOK
TennooOMeH U TEMI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopatopnas pabora

14 "UccnemoBaHue SIBICHUS bu6morexa IIOK
TEeII000MeHa IIPU CMELIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsuer Boabl"
Pacuer xonuuecTBa TEMIOTHI,

15 HEOOXOMMOTO I HarpeBaHus Tena
Y BBICIISIEMOI'0 UM IPH OXJIAKICHUU

16 JlabopaTopHas pabota "OnpenencHue bubmorexa [IOK
yAEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBa. Y 1eJIbHAs TEII0Ta bubmotexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpAEBaHNE

18 KPUCTAJUIMYECKUX Tell. Y AebHas Bubmiorexa [OK

https://m.edsoo.ru/ff0a71d2

TEeNJ0Ta NJaBJIeHUs

19 JlabopaTopHas padota "OnpenencHue bubmoteka [IOK
yEIbHOM TEIJIOTHI IUIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue 1 KOHJIEHCALIHS. bu6muotexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas TenioTa bub6mmoreka [IOK



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 ¥ KOHJICH CAIIHH.
3aBUCUMOCTb TEMIIEpATypPbl KUTICHUS
0T aTMOC(EPHOT 0 JTaBICHUS

https://m.edsoo.ru/ff0a786¢c

22

Brnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIBHOM BIIAXKHOCTH BO3ayXa"

but6mmoreka [TOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aia4 Ha onpeacICHUC
BJIAJKHOCTH BO3yXa

24

[IpuHIIUTIBI paOOTHI TETIOBBIX
neurareneif. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHus

25

KII[ TennoBoro aBuraress.
TenoBple IBUTATENH U 3a1IUTA
OKpY’KarOIIEH CpeJibl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U IIPEBPALLECHUS
OHCPIruu B TCILJIOBBIX IIpOLECCax

27

[ToaroToBka K KOHTPOJILHOW paboTe
no teMe "TenaoBbie ABJICHUS.
N3meHeHue arperaTHbIX COCTOSTHUI
BelecTBa"

but6moreka [TOK
https://m.edsoo.ru/ff0a83f2

28

KonTponpsHas pabora 1o Teme
"Ter1oBEIe ABJICHU. MI3MeHeHnE
arperaTHbIX COCTOSIHHH BemecTBa"

but6mmoreka ITOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpu3anus Tei. JBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccinenoanue "IIeKTpU3aAMS
TeJ UHAYKIUEH U Tpu
CONPUKOCHOBEHHUH"



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

B3anMopaeiicTBue 3apsyKEHHBIX TEI.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TTOJIE.

32 HanpsxeHHOCTh 31eKTpUYeCcKOro bu6mmotexa LIOK
nosist. [IpuHnun cyneprno3unun https://m.edsoo.ru/ff0a8a0a
JNEKTPUYECKUX MOJIEN
Hocurenu snekTpuueckux 3apsaos.

33 OnemeHnTapHbli 3apsn. CTpoeHue
aToMa

3 [IpoBOAHUKY U TUAIEKTPUKHU. 3aKOH but6mmoreka IIOK
COXPaHEHHS JICKTPUUECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aau Ha npuMeHEHNE bu6mmoreka LIOK
CBOMCTB 2JIEKTPUYECKUX 3aPsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIOBUS €r0

36 cyuiectBoBaHus. MlcTouHuKH bubmiorexa IIOK

https://m.edsoo.ru/ff0a95a4

AJIEKTPUUECKOr 0 TOKA

37 JleicTBUSA IEKTPUYECKOr O TOKA bubmaorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccinenosanue "JleictBue

38 3JIEKTPUYECKOT 0 IOJIsI HA TPOBOITHUKHU 1
U JUAJIEKTPUKH"

39 DJIEKTPUYECKUM TOK B METAJIAX, bubmmorexa [IOK
JKUIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKas Lemnb 1 e€ COCTaBHbIE
4acTu
Cuna Toka. Jlabopatopnas pabota

41 "N3MepeHue 1 peryJIupoBaHNUEe CUITbI 0.5 bubmmorexa TIOK

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

DIEeKTPUYECKOE HAIIPSKEHUE.
BoabsT™metp. Jlabopatopras padbora

bubmmoteka [IOK

42 "U3MepeHue U perympoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsoKeHus"

43 CornpoTuBIIeHHE TPOBOIHHUKA. bubmotexa [IOK
VaenbHOE CONPOTUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTa "3aBUCUMOCTb

m 3JEKTPUYECKOTO CONIPOTUBIICHHUS 1 bubmmorexa [IOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAN https://m.edsoo.ru/ff0aa738
MOIMEePEYHOro ceyeHus U Mmateprana'
3aBUCHMOCTH CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 ydacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a
enu
JlabopaTopHas pabora
"HUccnenoBaHue 3aBUCUMOCTH CHITBI
46 TOKa, MAYIIEro 4Yepe3 pe3ucTop, oT 1 bubmorexa [IOK
https://m.edsoo.ru/ff0aa04e
COIPOTHUBJICHUS PE3UCTOPA U
HanpspKeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U apaieNbHOE
COEAMHEHHUSI TPOBOJHUKOB
JlabopaTopnas padora "[IpoBepka

48 IIPaBHUJIA CJIOKCHHS HAIPSYKEHUH IIPU 1 bubmoreka LOK
MOCJIEA0BATEIbHOM COEITMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

JlaGoparopnas padora "[IpoBepka
49 MpaBwIIa JIJIs CUJIBI TOKA TIPU 1 bubmmoteka [IOK

napajieJIbHOM COSINHEHUU
pe3uctopoB”

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

Penienue 3a71a4 Ha IpUMEHEHNE

but6mmoreka [IOK
50 3akoHa OMa /1Sl pa3IuyHOro
https://m.edsoo.ru/ff0aaf8a
COEIMHEHHUSI TPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB JIEKTPUUYECKOTO bubmorexa [IOK
Toka. 3akoH [xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGopaTtopuas padora "Onpenenenne
59 5 paroprai p P bubmunoreka [IOK
a00TBI 1 MOIHOCTH JIEKTPUUECKOr O
p m ™ https://m.edsoo.ru/ff0ab3e0
TOKa"
DIIEKTPUUECKHE LIEMN U HOTPEOUTEIHN
53 3neKT;)1/IquKOI71 SHEPrUuu BT6pBITy bubmorexa [IOK
' https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
54 ITocTossHHBIE MAaTHUTEI, KX
B3aUMOJIEIICTBHE
55 VYpok-uccinenoranue "N3yuenue bu6motexa [IOK
HoJIeHd MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaruutHoe moJie
bub6moreka [IOK
56 3eMIiIM ¥ €ro 3HaueHue ISl )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroToBka K KOHTPOJILHOU paboTe
1o Teme "DJIEKTPUIECKUE 3apsIbl.
57 3apsoKeHHbIe Tella U UX buGnnorexa HOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoneicTeus. [10CTOSIHHBIN
3IEKTPUY €CKUIA TOK"
KonTponbsHas pabora o reme
"DJIeKTpUYECKUE 3aPSIIbL.
P P Bumotexa ITOK
58 3apsKEeHHbIE Tella U UX

B3aumojiercTBus. [1ocTOAHHBIIM
anekTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

MpoBepoYHas pabora

59

PesepBHbIii ypok. Pabota ¢ Tekctamu
o Teme "[locTossHHbBIN
anekTpryeckuii Tok" / Beepoccuiickas
poBepoYHas padboTa

but6moreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MaruutHoe moie
ANEKTPUUECKOr0 Toka MaruutHoe
T0JI€ KaTYIIKUA C TOKOM

bu6moreka LIOK
https://m.edsoo.ru/ff0acld?

61

[IpumeHeHune 21eKTPOMArHUTOB B
texHuke. JlaboparopHas pabora
"U3ydeHue 1eicTBUS MArHUTHOTO
10JIs1 HA TPOBOJIHUK C TOKOM"

0.5

but6mmoreka IIOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpoABUTaTENb TOCTOSIHHOT'O
Toka. Mcnosib3oBanue
3EKTPOJABUTATENECIH B TEXHUYECKUX
YCTPOKCTBAX U Ha TPaHCIIOPTE.
JlabopaTopHas pabota
"KoHCcTpyHnpoBaHue 1 U3ydeHne
paboThI dNIeKTpoABUTATENA "

bub6moreka IIOK
https://m.edsoo.ru/ff0ac86c

63

OnbiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHOM UHIYKIIHH.
[IpaBuno Jlenua

64

Onexrporenepatop. Criocoos
MOJIYYCHHSI SJICKTPUYECK O YJHEPTUH.
DJIEKTPOCTAHIIUU HA
BO300OHOBJIIEMBIX UCTOUHHKAX
SHEepPruu

65

[ToaroroBka K KOHTPOJILHOW paboTe
1o TeMe "DIeKTpUYECKue U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE IBJIEHUS"

KonTtponbhas padota o reme

66 "DIeKTpUYeCKHe U MarHUTHBIE 1 bubmorexa TIOK
Tp,, https://m.edsoo.ru/ff0ach14
SIBJICHUS
67 PezepBHblii ypok. Pabota ¢ Tekcramu 1 bu6moTtexa [IOK
1o teme "TenoBele siBieHUA" https://m.edsoo.ru/ff0acc5e
68 Pe3epBHblii ypok. Pabota ¢ TekcTamu 1
1o Teme "MarHutHble ABIeHUA"
OBLIEE KOJIMYECTBO YACOBIIO 68 145

ITPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosnuecrBo yacoB JIEKTPOHHBIE
[
J:;n Tewma ypoka Bcero Kourpoapibie | Hparririeckue fl[:;:eHl/lﬂ :g;bal;zi:fenbnme
padoThI padoThI pecypenI

1 MexaHn4ecKoe TBUKEHHEC. 1
MarepuanbHas TOUKa

9 Cucrema otcuera. OTHOCUTEILHOCTD 1 bu6moreka [JOK
MEXAHUYECKOI'O IBYIKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMOJIMHENHOE 1 bubmoteka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMEPHOE TPAMOIMHEHHOE

4 nByxeHue. CpeHsisi ¥ MTHOBEHHAs 1
CKOpPOCTH

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmotexa [IOK
JBH)KEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpoCTb NPSMOJIMHEHHOT O

6 PaBHOYCKOPEHHOTO IBUKEHUS. 1
I'paduk ckopoctn
JlabGopaTopHas pabota "Onpenencaue

7 YCKOpPEHHUS Teja Mpu 1 1 bu6motexa LIOK
PaBHOYCKOPEHHOM JIBUKEHHUH 110 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOH IJIockocTyu"

8 CBoboanoe najgenue tes. OnbITbl 1
INammnes

9 PaBHOMEpHOE ABMKEHME TTO 1 bubmorexa [IOK

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

oOpaiuenus. JIunelinas u yrioBas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
1 I[Tepssiit 3axoH HetoToHA. BekTop bu6moreka [IOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmotexa [JOK
PaBHopeiicTByrOMIas cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHA. bubmmorexa [IOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha mpUMeEHEeHUE bu6moreka IIOK
3aK0HOB HproToHA https://m.edsoo.ru/ff0aeb6c
bubmmorexa [IOK
15 Cina ynipyroct. 3aioi I'ya https://m.edsog_.I ru/ff0aeca2
16 Pemenne 3amay no reme «Cuia
YOPYTOCTH
17 JlabopartopHas pabota «OmnpeneneHue bu6mmotexa LIOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmotexa [IOK
18 Cina Tpeiit https://m.edsoé.l ru/ff0af738
19 Pemenne 3amaq mo reme «Cuna bu6moreka [IOK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 JlabGopaTopHas pabota "OnpenencHue bubmoteka [IOK
ko3 (uLMeHTa TpEHUs CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be
Pewienue 3amau o teme "3akoHbI
21 Herotona. Cuna ynpyrocru. Cuna bubmmorera TIOK
S— https://m.edsoo.ru/ff0afb8e
29 Cuita TSKeCTH M 3aKOH BCEMUPHOTO bubmoreka [OK

TATOTCHHS. Y CKOPEHHE CBOOOTHOTO

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

VYpoxk-koHpepenuus "/IBuxenue tein

23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agay mo Teme "Cuiia
24 bubmunoreka [IOK
TSDKECTH M 3aKOH BCEMHPHOIO
| p https://m.edsoo.ru/ff0af5f8
TSATOTCHHS
o5 [TepBast kocMuUecKast CKOPOCTb. but6mmoreka IIOK
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraibHOW TOUKH.
AOGcomoTHO TBEPIOE TEIIO.
26 PaBHOBecue TBépI[OFO Tena ¢ bubmorexa HOK
o P https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpaIlEHHUS.
MowmenT cuibl. L{enTp TsxecTn
PaBHOBecHE MaTepHaTbHONW TOYKH.
AGcomoTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpI0TO TENA C
3aKpeIIEHHON OCBIO BPALICHUS.
MomenT cuibl. LleHTp TsxecTH
28 Pemenune 3agau mo teme "MoMeHT bu6moreka [JOK
cunbl. Lentp Tsokectu" https://m.edsoo.ru/ffob02b4
[TonroToBKa K KOHTPOJIBHOM paboTeE 1Mo
29 TeMe "MeXxaHu4ecKoe ABUKEHUE Enbmorexa HOK
. . ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Tea
KontponbHas paboTa mo reme
" bubmoteka [IOK
30 MexaHH4ecKoe IBYDKCHUE.
. | https://m.edsoo.ru/ffob06ec
BzaumogeiictBue Tea
31 Nmnynec Tena. Umnynbc cuisl. 3akoH bu6mmotexa LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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COXpaHEHUs UMITYJIbca. YIIPYTroe u
HEYIPYroe B3auMO/IECTBUE

https://m.edsoo.ru/ff0b07fa

Peritenue 3anay no teme "3akoH

but6moreka [TOK

32 COXpaHEHUs NMITyJbca' https://m.edsoo.ru/ffob096c
33 Ypoxk-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHHUKE"
bubmmorexa [IOK
34 Mexannudeckast paboTa 1 MOIIHOCTh httos://m.e dsoilru ——
35 Pabora crtbl TSHKECTH, CHITBI bubmoteka [IOK
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlabopaTopHas pabota «OmnpeneneHne
36 paboTHI CUIIBI TPEHUSI IPU
PaBHOMEPHOM JABM)XEHHUH TeJNa 0
TOPU30HTATBHOMN MMOBEPXHOCTID)
37 CBsi3b DHEPTUH U PabOTEHI.
[TorenunanbHas sHEprus
38 Kunernueckas sneprus. Teopema o bu6mmotexa LIOK
KMHETUY €CKON SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTHH B
MEXaHHKe
40 JlabGopaTopHas pabota «M3yueHue bubmotexa [IOK
3aKOHA COXPAHEHUSI SHEPrUN» https://m.edsoo.ru/ff0b12fe
41 KonebarensHo€ TBHKEHNE U €T0O bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxarouue KoneOaHusl. bu6motexa [IOK
Brinyxnennbie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaTemaTu4ecKkuil U IpyKUHHBII

MasATHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuojia KojaeOaHui OT )KECTKOCTH
MIPYKUHBI K MACCHI TPY3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpalenne sHEpruu npu
MEXAaHUYECKUX KOJIeOaHUIX

46

JlaGopartopHas pabora «OnpezneneHne
Y4acTOTHI ¥ TEpHOa KoeOaHui
NPY>KUHHOT O MasITHUKA)

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

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCHMOCTH IeproJia KosiebaHni
rpy3a, NOABEIIEHHOr 0 K HUTH, OT
Macchbl Tpy3a»

bub6moreka IIOK
https://m.edsoo.ru/ffob197a

48

Mexannueckue BoaHbl. CBOMCTBaA
MEXaHM4YECKUX BOJH. [IpoionbHbIe 1
MONEPEYHbIE BOIHBI

bubmoteka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHus "MexaHuueckue
BOJIHBI B TBEPJIOM TeEJE.
CelicMuueckue BOIHbBI"

50

3Byk. Pacnpoctpanenue u oTpakeHue
3ByKa

51

Ypok-uccnenoranue "HabmoaeHue
3aBUCUMOCTHU BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pEe30HaHC

53

VYpok-konbepenius "V pTpa3ByK u
MH(Pa3BYyK B IPUPOJE U TEXHUKE"

bubmoteka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOW paboTe 1o

but6mmoreka [TOK



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

TeMe "3aKOHbI COXpaHEHUS.
MexaHnyeckue KoyieOaHus 1 BOJIHbI"

https://m.edsoo.ru/ff0b25f0

KontponsHas paboTta o teme

55 "3aKoHbI coOXpaHeHus. MexaHuueckue
KOJICOAHUS U BOJHBI"
56 DNIeKTpOMarHuTHOE ToJIe. bubmmorexa [IOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 371€KTPOMarHUTHBIX BOJIH
VYpok-kondepentus "lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmorexa [IOK
Hcnonb30BaHue 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUIS COTOBOH CBs3H"
Vpok-uccnenoBanue "M3yuenue
. bubmmoreka [IOK
59 CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MOMOIIBIO MOOHMIJIBHOTO TenehoHa
Perenue 3amaq Ha onpeneneHme
60 YaCTOTHI U JIJTUHBI 3JIEKTPOMarHUTHOM
BOJTHBI
DneKTpoMarHuTHas IpUpo/Ia CBETA.
61 CkopocTts cBeTa. BonHOBBIE cBOMCTBA bubmorexa [IOK
P ' https://m.eds00.ru/ff0b31d0
cBera
Ucrounuku ceta. [Ipamonnneitnoe
62 P ; Bubmiorexa [IOK
acIpocTpaHeHue CBETa. 3aTMEHUS
pachpoctp https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaXke€HUsl CBeTa. 3epKaa.
63 Pemenue 3aay Ha MpUMEHEHHUE bubmorexa [IOK
P https://m.edsoo.ru/ffob38c4
3aKOHA OTPa)KEHUs CBETA
64 [Ipenomnenne cBera. 3akoH bubmorexa [IOK



https://m.edsoo.ru/ff0b25f0
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

IMpCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonrHOE BHYTpEHHEE OTPaXKCHHE CBETA.

bu6mmoreka [IOK

65 Hcnonbp3oBaHuE OTHOTO BHYTPEHHET O
https://m.edsoo.ru/ff0b3c5¢c
OTpaKeHUS B ONTUYECKUX CBETOBO/IAX D
JlabopartopHas pabora "MccnenoBanue
66 3aBHCHMOCTH yTJIa TPEITOMIICHHS
CBETOBOT'O JIy4a OT yTJia IMaJIeHus Ha
rpa”uie "Bo3ayx-crexkio""
VYpok-koH¢pepenuus "Mcnonp3zoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBOJIbI, ONTUKOBOJIOKOHHAS CBSI3b"
but6moreka [JOK
68 Jlun3el. OnTHYECKas Cuila JIMH3BI
https://m.edsoo.ru/ff0b3f2c
but6moreka [IOK
69 [Toctpoenue n3o0pakeHui B IMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopartopHas pabota "Omnpenenenue
. bu6motexa [IOK
70 (OKYCHOTO PaCCTOSTHUS U ONTHYECKOH _ 1
T p— https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTudeckue bubmorexa [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmmorexa [IOK
72 ['ma3 xak onTUYecKas cuctema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JledexTo
3penus. Kak coxpanuts 3peHue"
Pasnosxenue 6enoro ceera B CHEKT.
74 Omnbitel HetoToHA. CrioxxeHue bu6motexa [IOK

CIIEKTpaJIbHBIX LIBETOB. [{ucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b3aea
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JlaGopaTopHas pabora "OnbITHI 11O
Pa3lIoKEHHIO OEIOro CBeTa B CIIEKTP U

bubmoteka [IOK

75 BOCIIPUATHIO [IBETA IPEAMETOB IIPU UX httos://m.edsoo.ru/ff0c0e2a
HAOJIIO/ICHUH Yepe3 [IBETOBbIE
¢mbTpHI"
Ypok-npaktukym "BonHoBbIE
76 CBOICTBa CBETA: AMCIEPCHS,
uHTepdepeHus u nudpaxus"
77 OmneiTel Pezepdopna u mianeTapHas bubmmorexa [IOK
MOJIEIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Ucnyckanue u or HU
79 aTi)l\Z(fM.a KBeaHTI)?. ;Zflleeﬁq:;fee b Bubmuorexa LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpok-nipaktukym "Habmonenne bu6motexa [IOK
CHEKTPOB UCHyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykimonnas bubmotexa [IOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TPEBpaLCHHUS. bubmmorexa [IOK
N3oTonsl https://m.edsoo.ru/ff0clald
84 Pemenune 3amayq no teme: bub6moreka IIOK
"PanroakTuBHBIE ITpEeBpaleHus " https://m.edsoo.ru/ff0clbda
85 [Tepuon mosrypacmasna
. Ypok-koHpepenuus "PagunoakTHBHBIE Butmiorexa LIOK

W3IYYEHHS B IPUPOE, MEIHUIINHE,
TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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87

SnepHble peakiuu. 3aKOHbI
COXpaHEHUSs 3apsI0BOTO U MAaCCOBOT'O
qrcen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsi3u aTOMHBIX sziep. CBA3b
MacChl U SHEPTUn

but6moreka [TOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3amau no teme "Snepueie
peakuun”

90

Peakuuu cuHTE3a U I€IEHUS SIEP.
Ucrounuku snepruu CoJiHLIA U 3BE3 ]

bu6moreka IIOK
https://m.edsoo.ru/ffOc1e88

91

VYpok-kondepennus "SAnepuas
sHepreTuka. [leiicTBus
paZiOaKTUBHBIX U3JyYEHUN Ha dKUBbIE
OpraHu3Mbl"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
Teme "DIeKTPOMarHuTHOE OJIE.
DNIEKTPOMArHUTHBIC BOJIHBI.
KBanTtoBbl€ sBieHHS"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpeHas paborta o teme
"JneKTpOMarHuTHOE MOJIE.
OJeKTPOMarHUTHBIE BOJIHBI.
KBaHTOBBIE siBIICHUS"

94

[ToBTOpEHUE, 0600IICHME.
JlaGopaTopHbIe pabOThI O KypCy
"B3zaumoxelicreue tea"

bub6mmoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o600uieHue. Perenne
PaCyYCTHBIX U KAYECTBECHHBIX 3a41a4 110
teMe "TermnoBsie nmpouecch”

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

96

[ToBTOpenue, o6o6menHue. Pemenne

but6mmoreka [TOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacueTHBIX U KAYECTBEHHBIX 33124 110
teme "KIIJI TemnoBbIx aBurareiei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600uIeHue. Perenne

97 ACUETHBIX U KaUECTBEHHEIX 3a7a4 I10 1 bubmorexa [OK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/I anexTpoycTaHoBOK"
o gogTopeHHe, 06066H.IGHI/IG. . . Bu6morexa LIOK
abopaTopHbIe padOTHI IO KypCy https://m.edsoo.ru/ff0c2c52
"CseroBbl€e ABJIeHUA"
IToBTOpenue, 000011IeHNE. PaboTa ¢
99 Tekiiai; II;IO TeEME :;a:(IEHH ' 1 bubmorexa OK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHSI B MEXaHUKE
IT , 0000 .Pa0b
100 | roxcravm o seste "KoncGasmn n ) Bu6miorexa LIOK
) 3 https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, obo6meHne. PaboTa ¢
101 TeKkcTaMu 110 TeMe "CBeTOBEIE 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUSI
[ToBTOpenue, ob6odmenue. Pabora c
102 TekcTaMu o Teme "KBanrToBas u 1
snepHas puzmka"
OBIIEE KOJIMYECTBO YACOB I1IO 102 97

I[TPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSEMBIE ITPEIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBILIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSIEMOro
pe3yjabTara

IIpoBepsiemMble npeAMeTHBIE Pe3y/IbTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTO 00111er0 00pa30BaHUsA

11

HCIIO0JIb30BATb U3YYCHHBIC ITOHATUSA

1.2

pa3jm4aTth ABJICHHUA IO ONHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIbITOB, ICMOHCTPUPYIOIIUX TAaHHOC (1)I/ISI/ILIGCKOC SBJICHUC

13

pacno3HaBaTh IPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpY’KalollleM MHpE, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IIpU 3TOM NEPEBOAUTH NMPAKTUYECKYIO 3aJlady B y4eOHYIO, BBLIEIIThH

CYILIECTBEHHBIE CBOMCTBA (MTpU3HAKN) GU3MUECKHUX SBICHUN

14

ONHUCHIBaTh M3yYEHHBIE CBOWCTBA Tel W (U3NYECKUE SIBJICHUS,
UCTONBb3ysl (U3NYECKHE BEIUYHMHBI, MpPU ONUCAHUM TPaBUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICI HCHOJB3YyEMbIX BEIMYUH, WX
0003HAYEHUS U eUHHIBI (PU3UUECKUX BEIUYHH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYI (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTHh TpadUKH  U3YYEHHBIX  3aBUCHUMOCTEH

($u3HYEeCKUX BETUINH

15

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3NUYECKUE SBJIEHHUS M IPOLECCHI,
UCIOJIb3Ysl M3YyYCHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
GOpMyNIUMpOBKY 3aKOHa M 3alKChiBaTh €ro MaTeMaTH4yecKoe

BBIPAJKEHUE

16

OOBSCHATh (PU3HUYECKHE SIBJICHHUS, MPOLECChl M CBOMCTBA TEN, B TOM
YyuclIe MW B KOHTEKCTE CHUTYallMii TPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBJISITh IPUYHMHHO-CICICTBEHHBIC CBSI3U, CTPOUTH
oO0bsicHeHne W3 | — 2 JOrmYecKkWx ImaroB ¢ omopoit Ha 1 — 2
W3YYCHHBIX CBOWCTBA (PU3MUECKUX SBJICHUM, (PU3MUCCKUX 3aKOHA WJIH

3aKOHOMEPHOCTH

1.7

pemaTth pacu€tHble 3amaun B 1 — 2 JeiiCTBHS, MCHONB3YS 3aKOHBI U




(dhopMyIIBI, CBS3BIBAIONINE (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHAJM3a
yCJoBUA 3aJadyu 3allMCbIBaTb KPATKOC YCJIOBHUEC, TIOACTABIATH
¢u3nyeckre BEMMUYUHbBI B (POPMYIIBI U IPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC TaHHBIC, HGO6XOI{I/IMBI€ AJI1 pCUICHUA 3aJiad, OLICHUBATDH

PEATMCTUYHOCTD MOTYYEHHON (DPU3HUECKON BETNINHBI

18

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPHU TTOMOIIH
(U3NYEeCKMX METOJ0B, B OINHUCAHUM WCCJICIOBAHUS BBIICIATH
MPOBEPSEMOE MPEANOI0KEHUE (rumotesy), pasinyathb u
WHTEPIPETUPOBATh TOJYUYCHHBIH pE3yNbTaT, HAXOAWTH OINMMOKU B

X0 € OIIbITa, A€JIaTh BBIBOJBI I10 €TI0 PE3YyJIbTaTaM

1.9

MPOBOJUThL OIBITBI 10 HAOMIOJEHUI0 (PU3UYECKUX SIBJICHUW WU
¢busznyeckux  CBOWCTB  Tem:  (opMyIHpoBaTh  IPOBEpsieMbIe
NPEANONOKEHUs,, COOMpaTh  yCTAaHOBKY U3  MPENJIOKEHHOrO

000py10BaHUS, 3aMChIBATh X0/ ONbITa U (OPMYJIMPOBATH BBIBObI

1.10

BBINOJHATH MPSIMbIE U3MEPEHUS! C UCIOJIb30BAHUEM AHAJIOIOBBIX U
1M (ppPOBBIX MPUOOPOB, 3aMUCHIBaTh MOKa3aHUs NMPUOOPOB C Y4ETOM

3aJJaHHOW aOCONIIOTHOM MOrPEIHOCTH U3MEPEHUIT

111

MPOBOJIUTh  KMCCIICIOBAHKE 3aBUCUMOCTH  OJHOW  (pu3MUecKoi
BEJIMYMHBI OT JPYrol C WCIOJIb30BAHUEM TIPSMBIX H3MEPEHUM,
y4acTBOBaTh B IIJIAHMPOBAHUHM Y4E€OHOTO WCCIIEAOBAaHHS, COOMpAThH
YCTAHOBKY U BBIIIOJHATHh U3MEPEHUS, CIAEAYS MPEIIIOKEHHOMY IUIAHY,
(UKCUpPOBaTh PE3yJbTATHl TOJYYCHHOW 3aBUCHMOCTH (PU3UYECKUX
BEJIMYHMH B BHJIC MPEAJIOKECHHBIX TaOIHI] U TPaQHUKOB, 1e1aTh BEIBOIBI

110 pC3yJIbTaTaM HUCCICIOBAHUS

1.12

MPOBOAUTH KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIUYHH, CIEAys
MPEI0KEHHON UHCTPYKIMU: MIPH BBHIOJHEHUU U3MEPEHUN cOOMpaTh
AKCHEPUMEHTATbHYIO YCTAHOBKY U BBIYUCIATH 3HAUEHHE MCKOMOMU

BCIIMYHMHBI

1.13

coOMoaTh IpaBWja TEXHUKH Oe3omacHOCTH Hpu  pabore cC

71a00paTOPHBIM 000PY/I0BAHHEM

1.14

yKa3blBaThb INPUHLIMIBI  JEHCTBUA HPUOOPOB U TEXHUUYECKHX
YCTPOMCTB, XapaKTepU30BaTb MPUHLHUIBI JEHCTBHUS HW3Y4EHHBIX
npuOOpOB M TEXHUYECKUX YCTPOHCTB C TOMOIIbIO HMX OINHCAHHUA,
UCTONB3ysl 3HaHUS O CBOiicTBaXx (U3WYECKUX SBICHUH U

HCO6XO)II/IMI)IC (1)I/ISI/I‘ICCKI/IC 3daKOHBI U 3aKOHOMCPHOCTH




1.15

IPUBOAUTH IpUMEpPbl (HAXOOUThb HHPOpPMALMI0 O MpUMEpax)
MIPaKTUYECKOr0 MCHOJIb30BaHUs (PU3NUECKUX 3HAHUN B MOBCEIHEBHOU
KU3HM s o0OecriedeHus O€30MACHOCTH TMPU  OOpaleHuu ¢
npubopaMu U TEXHUYECKUMH yCTPOUCTBAMHU, COXPAaHEHUS 3/J0POBbS U

COOJIIOIEHN ST HOPM KOJIOTHYECKOI 0 OBE/IEHUS B OKpYXKaroliei cpene

1.16

OCYIIECTBJIATh OTOOP MCTOYHUKOB HMHpOpManuu B ceTu VHTepHET B
COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCSA 3HAHUM M NMyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHHUKOB
BBIIEIATh MH(OpMalNIO, KOTOpas SIBJISIETCS NPOTUBOPEUYMBOM MM

MOJKET OBITh HGZ[OCTOBepHOﬁ

1.17

HCIIOJIb30BATh npu BBITTOJTHCHUH y4eOHBIX 3alaHui
HAyYHONOMYJSIPHYIO  JIUTEpaTypy  (HU3UYECKOrOo  COAEp)KaHMS,
CpaBOYHBIE MaTepuaibl, pecypchl ceth MHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, Ipeodpa3oBaHus HHpopMauu

U3 OJTHOI 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB HHGPOpMauu (PHU3NIECKOTO
COZIep)KaHMs, B TOM YHUCJIE MyOJIMYHO JeNaTh KpaTKUe COOOIIEHHS O
pe3ynbTaTax NPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MPH ITOM
FPAaMOTHO HCMOJIb30BaTh HM3YYEHHBIM TMOHSATUHHBIA amnmapaTr Kypca

(HU3UKH, COTPOBOXKIATH BHICTYIIJICHUE NTPE3CHTAIINEH

1.19

MIPU BBIMOJHEHUH Y4EOHBIX MPOEKTOB M MCCIEIOBAaHUMN paclpenesaTh
0053aHHOCTH B TPYIIIie B COOTBETCTBUU C IOCTABICHHBIMU 3aJa4aMu,
CIIEAUTH 3a BBIIOJHEHUEM IUIaHA JEHCTBHUM, aJeKBATHO OLICHMBATH
COOCTBEHHBIII BKJIQZ B JIEATEIbHOCTb TIPYIIBI, BBICTPAaUBAaTh
KOMMYHUKATHUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHHUE

OKPY>KaFOIIIX

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBbIE Pe3yIbTAThI 0CBOCHUSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUA

11

HUCIIOJIBb30BaTh IOHATHUA

1.2

pa3r4aTth ABJICHHUA IO ONHWCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOG SABJICHUEC

13

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY’KalollleM MHpe, B TOM 4ucie (pu3nueckue SBICHHUS B MPUPOJE,
[IPU 9TOM TEPEBOAUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO, BBLICIATH

CYLIECTBEHHbIE CBOICTBA (IPU3HAKN) PU3UUECKUX SIBICHUN

14

ONUCHIBATh M3yUYCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCTONB3Ysl (U3NYECKHE BEIUYHMHBI, NPU OMNHCAHUM TPaBUIBHO
TPaKTOBaTb  (U3UYECKHH  CMBICT  MCIOJb3YEMBIX  BEJIMYHH,
0003HAauEHUS U €AUHUIIBI (PU3NYECKUX BEIHYUH, HAXOAUTH (GOPMYIIBI,
CBS3bIBAIOLIME JAHHYI0 (U3MUECKYI0 BEJIMYMHY C JIpYyrUMHU
BEIMYMHAMH, CTPOUTh TIpadUKM  U3YYEHHBIX  3aBUCUMOCTEH

q)HSI/I‘IeCKI/IX BCIIMYNH

15

XapaKTepu30BaTh CBOWMCTBA Tel, (U3MUECKHE SBJICHUS M TPOIECCHI,
WCIIONB3Yysl HW3YYEHHBIE 3aKOHBI, MNPU OSTOM JaBaTh CJIOBECHYIO
(GOpMYIMpPOBKY 3aKOHAa U 3alHCHIBAaTh €ro  MaTeMaTHYeCKOe

BBIPAJKEHUE

16

OOBSICHITh (PU3NICCKHE TTPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMd IMPaAKTHUKO-OPUEHTHPOBAHHOIO  XapakKrTepa:
BBISBIISATh ITPHYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh O0BsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB C MOMOMIpl0 1 — 2 W3y4eHHBIX CBOKMCTBA

(bu3NUecKuX ABICHUH, PU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

pemath pacyéTHbie 3a1auyd B 2 — 3 JEMCTBHS, UCIOIb3Ysl 3aKOHBI U
(bopMyIbl, CBS3bIBAIONIME (PU3NIECKUE BETMUMHBI: HA OCHOBE aHAIM3a
YCJIOBHUS 33/1a4M 3alUChIBATh KPATKOE YCIOBHUE, BBISBIATh HENOCTATOK
JaHHBIX [JJIs1 pelleHus 3a/Jayd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HeoOXoAuMble I e€ pelleHus, IPOBOAUTh pacuérhl U CPaBHUBATH
MONy4YeHHOE 3HaueHHe (U3NYECKOM BEIMYMHBI C H3BECTHBIMU

JaHHBIMH

18

paciio3HaBaTb HpO6HCMBI, KOTOPBIC MOXKHO pCIIUTL IPHU ITOMOIIU
(1)I/IBI/I‘IGCKI/IX MCTOOB, UCITOJIB3YA OIMUCAHUC UCCIICA0BAHU A, BEIACIATH
MPOBEPACMOC NPCANOIOKCHUE, OLCHUBATH HNPABUJIIBHOCTL ITOPAAKA

MPOBEACHUS NUCCIICAO0BAHUSA, 1CJIaTh BHIBObL

19

MPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHHHA WIIH
¢usznyeckux  CBOMCTB  Tem:  (opmMymupoBaTh  MpOBEpsSEMbIC

NPEANONOKeHUsl,  coOupaTh  yCTAaHOBKY M3  MPEJIOKEHHOTO




000py10BaHUs, ONMMCHIBATH XO/1 OIbITa U (POPMYJIUPOBATH BBIBOIBI

1.10

BBIIIOJIHATE IPSIMBIE HM3MEPEHUS C HCIOJIb30BAHMEM AHAJIOT OBBIX
puOOpPOB U JAaTYUKOB (PU3NUECKUX BEJIMUNH, CPABHUBATH PE3YJIbTAThI

WU3MEPEHUN ¢ YI4ETOM 3aJaHHON a0COMIOTHOM MOTPEITHOCTH

111

MPOBOJUTh  MCCIICIOBAHME  3aBUCUMOCTH  OJHOW  (pU3HWUYECKOM
BEJIMYMHBI OT JIPYrod C UCIOJb30BAHUEM MPAMBIX H3MEPEHUI:
MJJAaHUPOBATh HCCJCOBAHKWE, COOMpATh YCTAHOBKY U BBIMOJHATH
U3MEpPEHUs, Cleays  TNpPeAJIOKEHHOMY  IUlaHy, (UKCHPOBATh
pe3yNbTaThl MOMYyYEHHOW 3aBHCHMOCTH B BUE TaOJUI[ U T'padUKOB,

ACIAaTb BBIBOABI IO PE3yJIbTaTaM HUCCICOAOBAHUA

1.12

MMPOBOJUTDH KOCBCHHBIC HU3MEPCHUA (1)I/I3I/I‘-I€CKI/IX BCIIMYNH:
IJIaHUPOBATh U3MCPCHH, CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenysd Hp@I[J'IO)KGHHOfI HHCTPYKLIUK, W BBIYUCIATH 3HAYCHUC

BCIIMYHMHBI

1.13

CO6J'IIOI[aTI> npaBujia TCXHHUKH 0€e30IMacHOCTH 110)5% pa60Te C

1a00paTOpHBIM 000pYy10BaHUEM

1.14

XapaKkTepu30BaTh MPUHLIMIBI ACUCTBUS H3YYEHHBIX HPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha HUX OINMCAHUA, HCIOJIb3Ys
3HaHHUS O CBOWCTBaX (U3MYECKUX SBJICHUNH M HEOOXOIHUMBIE

¢bu3nyecKue 3aKOHOMEPHOCTH

1.15

pacimodHaBaTb MPOCTBIC TCXHUYCCKUC YCT'pOfICTBa U U3MCPHUTCIIbHBIC
l'IpI/I60pI)I Mo CXEMaM U CXCMATHUYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
QJICKTPUICCKHX ueneﬁ C TIIOCICAOBATCIbHBIM W IMapaJlJICIIbHBIM
COCOMHCHHUEM DJIEMCHTOB, pasian4dad YCJIOBHBIC 0003HaYEeHUS

QJIECMCHTOB 2JICKTPUYCCKUX Lerneu

1.16

NPUBOIUTH THpUMEpbl (HAXOAUTh HH(GOPMAIMIO O MPHUMEPax)
MIPaKTUYECKOr0 MCIO0JIb30BaHUs (PU3NYECKUX 3HAHUN B [TOBCEIHEBHOMN
KU3HH 711 obOecrieueHus O€30MacCHOCTH TMpU  OOpalleHud C
npubopaMu U TEXHUYECKUMH yCTPOUCTBAMHU, COXPAaHEHUS 3/J0POBbS U

COOJIIOJIEHU ST HOPM KOJIOTMYECKOI0 OBE/IEHUS B OKpYXKarollel cpene

117

OCYIIECTBJIATHh MOUCK WH(POpPMAIUU PUIUIECKOTO COACPKAHUS B CETU
WNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUNW M IMYyTEM CpPaBHEHUS
JONOJHUTENBHBIX HMCTOYHUKOB BBIIENATh HH(OpMAIMIO, KOTOpas

SIBIISIETCS TIPOTUBOPEUNBOI UM MOXKET OBITh HETOCTOBEPHOU

1.18

HCIIOJIB30BAaTh npu  BBIIOJIHCHUH y‘le6HI)IX SaHaHI/Iﬁ Hay4YHO-




MOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COAEp)KAaHMSI, CIpaBOYHBIE
Marepuasbl, pecypcbl cetn VHTEpHeT; Biuaaer IpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHusi MH(OpPMALUU U3 OJHOMI

3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MMChbMEHHbIE U KPAaTKHUE YCTHbIE COOOIICHNUS,
0000mas mH}pOpMAIUI0O U3 HECKOJBKHUX HCTOYHHKOB (U3MUECKOTO
ColiepaHUsl, B TOM YHCIE MyOIMYHO TPEACTABIATh pPE3yIbTAaThI
MPOEKTHOM WJIM HCCIENOBATEIbCKOM JIESITEIbHOCTH, IpU HITOM
IPaMOTHO HCIIOJIB30BAaTh W3YYCHHBIM NOHATUHHBIM amnmapar Kypca

(1)I/I?>I/IKI/I, COIIPOBOXAATH BBICTYIIJICHUC npeseHTauHeﬁ

1.20

IIPU BBINOJHEHUM Y4E€OHBIX MPOEKTOB U HCCIEIOBAHUN (PU3NUECKUX
IIPOLIECCOB paclpelessTh 005S3aHHOCTH B TPYyIMIE B COOTBETCTBUU C
[IOCTABJICHHBIMUA  3aJladaMHU, CJICOUTb 3a BBIIOJIHCHUEM ILUIAHA
NEMCTBUH M KOPPEKTUPOBATh  €ro, aJeKBaTHO  OLCHHUBATh
COOCTBEHHBII BKJaJ B JEATEIbHOCTh TpYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJEHCTBUE,  IPOSABISAS  T'OTOBHOCTh

paspemaTrbh KOHQJIUKTHI

9 KJIACC

Kon
MpoBEPsIEMOro
pe3yJbTara

IIpoBepsiemMble npeAMeTHBIEC Pe3y/IbTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT0O 00111er0 00pa30BaHusA

11

HCIIOJIb30BATb U3YYCHHBIC ITIOHATUS

1.2

pas3iindyaThb SBJICHUS 11O OIHMCAHUIO HMX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I?:I/I‘-ICCKOG SABJICHUC

13

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (U3MUYECKUX SBJICHHA B
OKpY’KalollleM MHpe, B TOM uucie (pu3nueckue SBJICHHUS B MPUPOJE,
[IPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO, BBLICIAThH

CYILIECTBEHHBIE CBOMCTBA (MTpU3HAKN) (U3NUECKHUX SBICHUN

14

ONUCHIBATh M3YYCHHBIC CBOMCTBA Tel H (U3HUECKUE SBJICHUS,
UCTHONB3Ys (U3UYECKHE BEIHYMHBI, TMPH OMHMCAHUM TPABUIBHO
TPaKTOBaThb  (PU3UYECKHA  CMBICH  HCIOJNB3YEMBIX  BEIMYHH,
0003HAYCHUS U SAVHUIIBI PU3UICCKUX BEIUYHH, HAXOTUTH (POPMYIIBL,

CBA3bIBAKOIIHMEC  JAHHYIO (i)I/IBI/ILIeCKyI-O BCIIMYUHY C IOpyrumu




BEIMYMHAMH,  CTPOUTh  TIpaUKM  HU3yYEHHBIX  3aBUCHUMOCTEN

(U3HYECKUX BETUIHH

15

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBIECHHUS M IMPOIECCHI,
WCIIONb3Yysl HW3YYEHHBIE 3aKOHBbI, MPU OTOM JaBaThb CIOBECHYIO
GOpMYIMpPOBKY 3aKOHAa U 3alHCHIBaTh €ro  MaTeMaTHYeCKOe

BBIpaXKEHUE

16

OOBSCHATh (DPM3UYECKUE TTPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE CHTyallMid IPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITH TTPUIMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0OBSCHEHHE U3 2
— 3 JOTMYecKHWX IIaroB ¢ MOMOLpI0 2 — 3 HM3yYEHHBIX CBOMCTBA

q)HSI/I‘IeCKI/IX ﬂBHeHHﬁ, (bl/ISI/ILIeCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemaTe pacuéTHble 3aAauu (omuparommecs Ha cucremy u3z 2 — 3
YpaBHEHUI), HCIONb3Yysl 3aKOHbl U  (OPMYJbI, CBSI3bIBAIOLIME
¢usnyeckue BEIUYMHBI: HA OCHOBE aHalM3a YCJIOBUSA 3aJauu
3alUChIBATh KPAaTKOE YCIOBUE, BBIABISATh HEAOCTAIOIIUE WIIU
M30BITOYHBIE TaHHBIE, BRIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE
JUIL pelIeHUs, TPOBOJUTh PACU€Thl U OLEHUBATH PEATUCTUYHOCTH

MOJy4YEeHHOT0 3HaYeHUS (PU3NIECKON BEINIMHBI

18

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TPHU MOMOIIH
(U3NYECKUX METOJIOB, UCIOJIB3YS OMHMCAHKE UCCIIEIOBAHUS, BBIIEISATh
MPOBEPSAEMOE TMPEANOJIOKEHHUE, OLICHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJCHUS MCCIAEIOBaHMs, JeJaTh BbIBOJbI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHUIA U OIBITOB

1.9

MNPOBOAUTL OIIBITHI I10 H3.6JIIOI[CHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUIT HIIH
q)HSI/I‘IeCKI/IX CBOMCTB TeJl: CAMOCTOSITEIbHO COGI/IpaTb YCTaHOBKY U3
HU30BITOYHOIO Ha6opa O60py,I[OBaHI/IH, OIIMCBIBATH XOJ OIIbITa W €Io

pe3yJibTaThl, GOPMYJIMPOBATH BHIBO/bI

1.10

MPOBOAUTH TMPH HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX HM3MEPEHHUI,
ompezensisi CpelAHee 3HaueHHWe H3MepseMoil BenMuuyuHbl ((POKyCHOE
paccTostHuE COOMpArOIIel JIMH3BI), 00OCHOBBIBATH BHIOOP crocoda

U3MepeHUs (M3MEpUTENHLHOr 0 prbdopa)

111

MPOBOJIUTh HCCIIEIOBAHNUE 3aBUCUMOCTEH (PHU3UUYECKUX BEIMYUH C
UCIOJb30BAaHUEM MPSIMBIX U3MEpPEHUIl: MIaHUPOBAaTh HCCIIEIOBaHUE,
CaMOCTOSITENTIbHO COOMpPATh YCTaHOBKY, (PUKCHpPOBATh pPE3yJIbTATh

l'IOJ'Iy‘ICHHOﬁ 3aBUCUMOCTHU (bHBI/IquKI/IX BCJIMYUH B BHJC Ta6J'II/II_[I/I




Fpa(i)I/IKOB, ACJIaTh BBIBOAELI ITO PE3yJIbTaTaM UCCICAOBaHUA

112

NPOBOAUTH,  KOCBEHHBIE  M3MEpEeHUs  (PU3HUECKHX  BEIMYUH:
IUIAHUPOBATh M3MEPEHHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH U3MEPEHUs, CIHeAysd MPENJIOKEHHOW WHCTPYKIIUH,
BBIYUCISATh 3HAYEHHWE BEIMYMHBI W AHAIM3UPOBATH TMOJIYYEHHBIC

pe3yJIbTATHI ¢ YYETOM 3aJaHHOM MMOTPEMIHOCTH U3MEPEHUI

1.13

coOiroaTh MpaBWJIa TEXHUKH O€30MacHOCTH Tpu  pabore ¢

1a00paTOpHBIM 000PYy10BAaHUEM

1.14

pa3in4yaTb OCHOBHBLIC IIPHU3HAKKU HU3YUYCHHBIX (l)I/ISI/I‘IeCKI/IX MOJICICH:
MaTepUuaJIbHAA TOYKA, a0COJIFOTHO TBépI[OC TCJIO, TOYEUHBIM MCTOUYHHUK
CBC€Ta, JIy4, TOHKasd JIMH3a, IIJIAaHCTApHAA MOACIIb aTOMd, HYKJIOHHAas

MO/JICJIb ATOMHOTI'O sA1pa

1.15

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOH HA HX ONHMCAHUS, HCIOIb3Ys
3HAHUSI O CBOWCTBAX (U3NYECKHX SBJICHHUA ¥ HEOOXOAMMBIC

¢bu3nyecKre 3aKOHOMEPHOCTH

1.16

HCIOJIB30BaTh CXEMbl M CXEMaTHYHBIE PHUCYHKHM HM3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npudopoB u
TEXHOJIOTMYECKUX IPOIECCOB MPU PEHICHUH Y4eOHO-TPaKTUYECKUX
3aJ1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUSI U300pakeHU B MJIOCKOM

3epKajie U COOMparoILel JIUH3e

1.17

MPUBOAUTH MPHUMEPHl (HaXOOUTh HMHQPOpPMAIMI0 O MpHUMepax)
MPAKTUYECKOT0 MCIOJIb30BaHNS (PU3NUECKUX 3HAHUN B MOBCEIHEBHOI
KM3HM A oOecriedeHHst 0e€30MacHOCTH IpH  OOpallleHUuH ¢
npubopaMu U TEXHUYECKHMMH yCTPOWCTBAMHU, COXPaHEHUS 3[J0POBbS U

CO6J'IIO,Z[6HI/I$I HOPM 5KOJIOTHYCCKOI'0O IMOBCJICHH B oxpymalomeﬁ cpeac

1.18

OCYIIECTBIIATh MOUCK MHPOpMALIUUA HU3HUECKOTO COAEPKAHUS B CETH
WNutepner, camocTtosiTenbHO (QopMynupysi TMOMCKOBBIA  3ampoc,
HaxOQuThb IYTH  ONpENENIeHUsT  JIOCTOBEPHOCTH  MOJY4YEHHOMU
uH(pOpMAIIMU HAa OCHOBE UMEIONIMXCS 3HAHUU M JOMOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCTONb30BaTh MpPU BBINOJIHEHWHM Y4eOHBIX 3a/JaHWil  Hay4HO-
MOMYJISIPHYIO JIUTEPaTypy (puU3Hueckoro copepkaHus, CIpPaBOYHBIC
Marepuaibl, pecypcsl cetu  MHTepHeT;, BianeTb NpuUEMaMH

KOHCIICKTUPOBAHUA TCKCTA, Hp606paBOBaHI/IH I/IH(I)OpMaHI/II/I n3 O}IHOﬁ




3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(OpPMAllMK M3 HECKOIbKUX HCTOYHUKOB (HPU3HUECKOrO
cofiepaHusl, MyOJNMYHO MPENCTaBISATh PE3yNbTAaThl MPOEKTHON WIH
UCCIIEZIOBATENILCKOM  NI€ATENbHOCTH, MNpPH  3TOM  TI'PaMOTHO
WCIIOJb30BaTh U3YYEHHBIN MOHATUMHBIN annapaT U3y4aeMoro pasjaena
GU3MKM M COMPOBOXKJATh BBICTYIJICHHE Mpe3eHTauueil ¢ ydyéroMm

0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

121

MIPY BBIMOJHEHUN YyUE€OHBIX MPOCKTOB M HMCCIICNOBAHUN (DU3MIECKUX
MIPOLIECCOB paCHpenesiaTh 00sS3aHHOCTU B TPYMIE B COOTBETCTBUU C
MOCTaBJIICHHBIMM  3aJlayaMH, CJEIUTh 32 BBINOJHEHUEM IUJIAHA
JNEUCTBUM U KOPPEKTUpPOBAaTh  €ro, aJcKBaTHO  OLEHUBATh
COOCTBEHHBII BKJaA B JCATEIbHOCTh TPYIIbI, BBICTPAaUBATh
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE,  IPOSBISASL ~ I'OTOBHOCTH

pa3pemaTh KOH(DIUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pasaeiia

Kon
JIEMCHT A

IIpoBepsieMble 31eMEeHTHI COAEPKAHMS

®U3UKA U EE POJIb B [IO3HAHWW OKPYXXAIOIIETO MUPA

11

®duszuka -— HaykKa O IIpUpOoAacC. SIBnenus IMPpUPOJHbI.
dusznueckue SIBJICHUSA . MEXaHHUYCCKUC, TCIIJIOBEIC,

QJICKTPUUICCKNEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@dusnueckue BenuuuHbl.  M3Mepenme  pusmueckux
BemuunH.  Ousmueckue  npubopel.  IlorpemrHocTtsh

n3MepeHuid. MexayHapoiHas CHcTeMa IMHUIY

13

ECTCCTBCHHOH&y‘IHLIﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/Ie,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABUKXCHHC T'MIIOTC3,
SKCIICPUMCHT 10 IHIPOBEPKE THIIOTE3, 00BsICHEHUE

HaAOJII01aEMOT O SIBJICHUS

14

Onucanue GpU3NYECKUX SIBICHUHN C MOMOIIBIO Mojerneit

15

[TpaxkTryeckue paboTHI:

#HiHtPar#HH#13MepeHrie pacCTOSIHUM.
#itParfHH#3mepenre o0béMa >KUIKOCTM M TBEPAOTO
Tena.

#H#Par##H#Onpenenenre pasMepoB MaJlbIX TeJl.
#H##Par###Ismepenne  TemriepaTypbl IIpU  [TOMOIIH

JKUJKOCTHOIO TEPMOMETpA U JaTYMKA TEMIIEPATyphI

ITEPBOHAYAJIBHBIE CBEAEHN A O CTPOEHNH BEIIECTBA

2.1

#iHtPar#H##CTrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX
pa3MepBlL. OnBITHI, JIOKa3bIBAIOIINE JIUCKPETHOE

CTPOCHHUEC BCIICCTBA

2.2

#Hi#Pari# ]| BnkeHnne JaCTHI] BeIIeCTBA. CBs3b
CKOPOCTH  JBWKEHHS  YacTUIl C  TeMIIepaTypoH.

bpoyHnoBckoe aBmxenue, iupdysus

2.3

BzaumMojeiicTBue yacTuil BEIIECTBA: TPUTKEHUE U

OTTAaJIKMBaHHUC




#HH##Par###ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE

ra3oB, JKUJKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEJL.

24 B3aumocBs3bp MeXAy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M HX aTOMHO-MOJICKYJISIPHBIM
CTpOCHUEM

25 OCO00EHHOCTH arperaTHbIX COCTOSIHUM BOJIBI
[TpakTryeckue paboThI:
##HtPar#H##Onenka quamerpa aToMa METOJOM PSAOB (C
UCTIOTb30BaHUEM (OTOTpadHii).

2.6 H#HAH#HPar###OIBITE 110 HaAOJIFOIEHUIO TEIJIOBOTO

pacuIMpeHus ra3os.
HHHPar##OnbITel 10 OOHApYXKEHUIO JEHCTBUS  CHJI

MOJICKYJIEIPHOI'O IIPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEMCTBHUE TEJI

31 MexaHnueckoe JIBIKEHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JABUKEHUE
#HiH#Par#H#CKOpOCTb. Cpennsia CKOpPOCTb pu
3.2 HEPaBHOMEPHOM JIBM)KEHHMH. Pacdyér myTM U BpeMeHH
JIBIDKEHUS
SlBnenue wHepuuu. 3aKoH HHEpHUH. B3anmmonericTBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JIBUYKEHUS TEIl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H##Par##t lnotHocTh BemecTBa. CBSA3b IUIOTHOCTU C
' KOJIMYE€CTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEIECTBA
35 Cuna Kak XapakTepuCcTHKa B3aUMOJECHCTBUS Tel
36 Cuna ynpyrocty u 3akoH ['yka. M3mepeHue cuibl c
' MIOMOIIBIO TUHAMOMETPA
37 ###Par###SIBnenne TaroteHuss U cuia Tsbkectd. Cuia
' TSDKECTU Ha Apyrux riaHerax. Bec tena. HeBecoMmocTthb
38 Cuna tpeHus. TpeHue CKOJBXKEHUSI U TPEHHUE MOKOSL.
' TpeHue B Ipupoie U TEXHUKE
39 #H##Par###CnoxxeHue CHUJ, HaMpaBJICHHBIX IO OJHOMN
' npsmoii. PapHoaelicTByromas cui
3.10 [TpaxTueckue paboOTHI:




Ompenenenue CKOPOCTH PAaBHOMEPHOTO  JIBUIKCHHS
(mapuka B OJKHJOKOCTH, MOJEIH  DIIEKTPUUECKOTrO
aBToMoOmiIsT u Tak jganee). OmnpeneneHue cpegHei
CKOPOCTH CKOJIBKEHHMsSI Opycka WM [Iapuka 110
HAKJIOHHOW  mockoctu. OmpeneneHue  MIOTHOCTH
TBEPIIOTO Tena. OnsITHI, JIEMOHCTPHUPYIOIIUE
3aBHCHMOCTb pacTshKeHHs (IepopManuu) MpyKUHBI OT
NPWIOKEHHOW  CHiibl.  ONBITBHI,  JE€MOHCTPHPYIOLIHE
3aBUCUMOCTb CHJIBI TPSHHSI CKOJIBKEHHS OT Beca Teja U

XapakTepa CONPHUKACAIONIINXCS TOBEPXHOCTEH

dusznueckne SIBJICHUS B npupoac: NpuMepbl ABUKCHUSA C

311 pa3IMYHBIMU CKOPOCTSMU B )KMBOW U HEXXUBOU NPUPOJIE,
JIeIICTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuueckue ycTpoiicTBa: JUHAMOMETP, MOJUIMITHUKU
JTABJIEHUE TBEPJIbIX TEJI, )XKUJIKOCTEU U TA30B
41 JaBnenue tBEpAoro tena. CrocoObl yMEHBIIEHUS H
' YBEJIMYEHUS JaBJICHUS
42 JlaBnenue raza. 3aBUCHMOCTD JaBJIEHUS raza OT 00béMa,
' TEeMIIepaTyphbl
43 [lepenaua naBineHus: TBEPABIMU TEJaMH, KUJKOCTSIMH U
' razamiu. 3akoH [lackans. [THeBMaTHUeCKE MAIIMHBI
3aBHUCUMOCTh  JIaBJICHUS JKUIKOCTH OT  TJIyOWHBI
44 I'unpocratnueckuii napagokc. CooOarommecs cocy/bl.
['mapaBinyeckre MeXaHU3Mbl
Atmocdepa 3emun u atmocdepHoe aaBienue. [IpuanHel
45 CYILIECTBOBAHUSI BO3MYLIHOW 0O00mo4Yku 3emiu. OmbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJIEHUS OT
BBICOTBI HaJ| YPOBHEM MOpSs
46 W3smepenne atmocdepHoro npasinenus. [Ipubopsr mis
' U3MEpEeHUs aTMOC(EPHOTO TaBICHHUS
JleicTBUE KUJIKOCTA M Ta3a Ha MOTrPYyKEHHOE B HUX
4.7 Teno. BeiTamkuBaromias (apXxuMenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue Ten. Bo3nyxomnaBanue
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[TpakTuyeckue paboThI:

HccenenoBanue 3aBUCHMOCTM Beca Tela B BOAE OT
o0béMa MOrpyEHHOM B KHUAKOCTh 4YacTd Tela.
Omnpenenenne BHITATKUBAIOIIEH CHUJIbI, IEHCTBYIOIIEH Ha
TENO,  NOrpyKEHHOe B  KUIAKOCTh.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI, 1€ CTBYIOIIEH
Ha TeI0 B JKUIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTh  BBITAJIKMBAIOLIEH
CHJIBI, IEMCTBYIOIIEH Ha TeJO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHON B JKUJKOCTb YaCTH TEJIAa U OT IUIOTHOCTH
JKUJKOCTH. KoucrpynpoBanue  apeomerpa Wi
KOHCTPYMpPOBAaHHE  JIOAKM U  ompexneseHue  eé

Ipy30M0AbEMHOCTH

4.10

dusnueckue SABJICHHU A B IIpHUpOAcC: BJIMAHUC
aTMOC(i)epHOFO JaBJICHUS Ha )KUBOM OpraHu3Mm, I1JIaBaHUue

pbIO

411

TexHuueckue yCTpOMCTBa: COOOLIAIOMIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIMUYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, DHEPI'UA

5.1 Mexanundeckasi pabota
52 MexaHnnueckasi MOIIIHOCTb
£ 3 [IpocTele  MeXaHWU3MBL:  pblYar, OJOK, HaKJIOHHas
' I0CKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [TpuMeHeHue npaBUia paBHOBECHS pbluara K 0JIOKy
«3onmoroe  mpaBwio»  MexaHuku.  KosdduuueHt
5.5 MOJIE3HOT'O JefcTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenunanbHasi SHEPrUU TeJa, MOIHITOrO Hall 3eMIIEH
5.7 Kunernueckas sHeprust
£ g [TonHast mMexaHuyeckass SHeprus. 3aKOH H3MEHEHUs U
' COXpaHEHUsI MEXaHNYECKON SHEPTruu
5.9 [TpakTryeckue pabOTHI:




#HHPar#Onpenenene  pabOThl  CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBIDKEHUU Tella 10 TOPU30HTAJIbHOU
noBepxHoctu. MccnenoBaHue  yCIOBUM — paBHOBECHS
peruara. M3mepenue KIIJI HaKIOHHOW MJIOCKOCTH.

N3ydenne 3ak0oHa COXpaHEHUsI MEXaHUYECKON YHEPTUU

@u3nyecKkue SABICHUS B NPUPOAE: pblYaru B TeENE

5.10
yenoBeKa
TexHuueckue yCTpOWCTBA: pblUar, IOJIBWKHBIA H
511 HEMOJIBY)KHBIA OJIOKH, HAKJIOHHAs! TJIOCKOCTh, TIPOCTHIC
MEXaHU3MBbl B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31eMEeHTHI COAEPKAHUS
paszeJia 3J1eMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  MOJIOKEHUS ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUU CTPOEHHUs BemecTBa. Macca U pa3Mepsl
. MosneKyd.  OneITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH
Mopemn  TBEpOOTrO,  KHAKOTO M ra3o000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucrammmueckue u amopQHbie
Tena
OOBbsicHEHHE CBOMCTB a30B, KUIAKOCTEH U TBEPIBIX TEl
0 6.3 Ha OCHOBE IOJOXECHHH MOJEKYJSPHOKMHETUYECKOM
TEOPHUHU
6.4 CMauuBaHue€ U KallMJUIIPHBIE SIBJICHUS
6.5 TemioBoe paciIupeHne U CKaTHE
66 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO
' TEIJIOBOrO JBUKEHUSI YaCTHULL
67 Buytpennss sneprusi. CriocoObl H3MEHEHUs! BHYTpEHHEH
. SHEPIuM: TEIIONEpeadya U COBEPIIEHUE PaOOThI
6.8 Buner Tennonepenayu: TEMIONPOBOJHOCTh, KOHBEKIIHS,




U3IIy4eHHE

KommuectBo TCIIJIOTHI. VnenpHas TEMJI0EMKOCTh

6.9
BEIIECTBA
TemiooOMeH U TeMJoOBOe paBHOBECHE. YpaBHEHHE
6.10
TEIJI0BOro OanaHca
611 [1naBrieHue 1 OTBEpAEBAHNE KPUCTANTNYECKUX BELIECTB.
' VYnenbHas TEMoTAa MIaBICHUS
[TapooOpa3oBanrie u  KoHAeHcanus.  Vcmapenwue.
6.12 Kunenne. VYapenbHas  Temiora  napooOpa3oBaHUS.
' 3aBUCHUMOCTb TEMIIEPATYpPbl KUIEHUS OT aTMOC(EPHOro
JTaBJICHUS
6.13 BnaxxHoCTh BO3/1yXa
6.14 DHeprus TOIIMBA. Y AelIbHAS TEILUIOTAa CrOpaHus
[MpuHiwnel  pabotel  TeruioBbIX — ABuratenci  KITJ
6.15 TEIJIOBOro JBuratens. TersoBble IBUraTeNN U 3alllUuTa
OKPYXaroIe cpesibl
6.16 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX
. polreccax
[TpakTryeckue paboOTHI:
HHHPar###OnpITel 0 OOHAPY)KEHUIO JIEHCTBUA  CHUJI
MOJIEKYJIIPHOTO MPUTSKEHUS.
HH#HPar##ONbITBl  TO0  BBIPAIIMBAHUIO  KPUCTAJLIOB
IIOBApEHHOW COJIM UJIM caxapa.
HHHPar##OnpITel 10 HaOMIONEHMIO  TEIJIOBOTO
6.17 paclIupeHus ra3oB, KUAKOCTEN U TBEPABIX TeEI.

###Par###Onpenenenyue gaBaeHUsT BO3yXxa B OalioHe
HIIPUIIA.

HHAPar###ONBITEL, JAEMOHCTPUPYIOLIME 3aBHCHUMOCTb
JAaBJICHUSI BO3JyXa OT €ro o0b&éMa W HarpeBaHUsl WIH
OXJIaXKICHUSI.

#H##Par###IIpoBepka TUNOTE3bI JTMHEWHONW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KUIKOCTH B TEPMOMETPHUECKOMN




TpyOKe OT TeMIIepaTyphl.

###Par###HaOmonenue M3MEHEHUS BHYTpPEHHEMN
DHEpPruM Tella B Pe3yJbTaTe TeIIonepenadyu U padoThI
BHEIITHUX CHUJL

#iHtPar#Ht#lccienoBanre sBIEHHUS TEIIOOOMEHA TpU
CMEILIMBAHNUH XOJOJHOW U FOPSIYEN BOIBI.
##HPar##Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIYYCHHOTO BOJIOW TPH TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITHIIHHPOM.

##HPar#H#Onpenenenue YACTBHOM  TEMJIO0EMKOCTH
BEIIECTBA.

#H##Par##HtlccneqoBanue nmpoiiecca UCrapeHus.
#H##Par##OnpeneneHie  OTHOCUTEJIBHOW — BJIAXKHOCTH
BO3JTyXa.

#H##Par##H#Onpenenenre yAenbHON TEIJIOTHI IJIABJICHUS

JIpJA.

6.18

duznueckne SABJICHUS B TPUPOJAE: TIOBEPXHOCTHOE
HaTsOKEHUE W KanWUIIpHbIE SBJIEHUS B NPHUPOJE,
KpUCTaJIbl B IpUpoze, u3nyueHue ColHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHe OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuueckrue  yYCTPOMCTBA:  KalMJUIPBI, HPUMEPHI
UCIOJIb30BaHUS KPHUCTAJUIOB, JKUIKOCTHBI TEPMOMETP,
JAaTYMK TEMIIEPaTypsl, TEPMOC, CHUCTE€Ma OTOIUICHUS
JIOMOB, TUT'POMETPBI, NCUXPOMETP, MapoBas TypOHHa,

JABUI'aTCJ]Ib BHYTPCHHEI'O CrOPaHH.

SJIEKTPMYECKHNE U MAT'HUTHBIE SABJIEHUA

7.1 DunekTpu3anus Tei. JBa poaa 3J1eKTpUYeCcKuX 3apsioB
B3aumonelictBue 3apspbkeHHbIX  Tel.  3akoH Kynona

7.2 (3aBUCUMOCTb CHUJIbI B3aUMO/ICHCTBHS 3apsSKEHHBIX TE OT
BEJIMYMHBI 3aPSIIOB U PACCTOSIHUS MEXTY TEJIaMH )

- OnekTpudeckoe noisie. Hanpsok€HHOCTD 3JIEKTPUUYECKOTO

noyist. [IpyHIUN Cyneprno3uuuy 3JIeKTPUYECKUX IOJIEH




(Ha KAYECTBEHHOM YPOBHE)

Hocurenn osnekTpuyeckux 3apsaoB. ODJIEMEHTapHBII

74 anekTprdeckuil 3apsan. Ctpoenne aroma. [IpoBogHuky n

JUDIIEKTPUKU
7.5 3aKOH COXPaHEHHUsI SIIEKTPUUECKOTO 3apsiaa

ONeKTpUYECKUA  TOK.  YCIOBUA  CYIIECTBOBAHUSA
7.6

AJIEKTPUUECKOr0 TOKA. VICTOUHMKH MOCTOSIHHOTO TOKa

HevicTtBus AJIEKTPUYECKOT O TOKa (TerioBoe,
7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUAKOCTSIX U Tazax

Onexktpuueckas 1enb. Cuina Toka. OJIEKTPUUECKOE
7.8

HaIpsHKEHNE

Conpotusinenue IIPOBOJIHUKA. VY nenbHoe
7.9

COIIPOTUBJICHUE BELIECTBA
7.10 3akoH Oma Ji1d yyacTKa 1enu

ITocnenoBarenbHoe M MapajulebHOE  COECAMHEHUE
711

IIPOBOJTHUKOB

PaGora ¥ MOLIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyns — JleHna

DneKTpUYecKue IeNu U TMOTPEOUTENH DIIEKTPUYECKON
7.13

sHepruu B 0bITy. KopoTkoe 3aMbikaHue

ITocrosiHHble MarHUTHl. B3aumonelcTBUE MOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mnosne. MaruutHoe none 3eMild M €ro
7.15

3Ha4Y€HME I KU3HU Ha 3eMJIe

OmneiT Operena. MarHuTHOE MOJIE 3JIEKTPUUECKOIO TOKA.
7.16

[TprMeHeHue 371eKTPOMarHuTOB B TEXHUKE

JlelicTBue MarHMTHOIO MOJISI HA IPOBOAHUK C TOKOM.

DneKTpoABUTaTeNb MOCTOSIHHOTO Toka. Mcmosnb3oBaHue
7.17

IEKTPOABUTATEIEH B TEXHUYECKUX YCTPOMCTBAaxX M Ha

TpaHCIopTe
7.18 Oneitel ®apages.  SBieHue  3IEKTPOMarHUTHOM




nHaykuuu. [Ipasuno Jlenna

DeKTpOoreHepaTop. Crioco0mt MTOJTy4CHUS
7.19 ANEKTPUYECKOU SHEPrUH. DJIEKTPOCTAHIIUU Ha

BO300HOBJIIEMbBIX UCTOYHUKAX YHEPTUU

[TpakTryeckue pabOTHI:

OnBITEL IO HAOIOICHUIO DIIEKTPU3AIUHU TEJl MHIYKIUEH

Y TIPU CONTPUKOCHOBEHUH.

UccnenoBanne [OEUCTBUAS DBJIEKTPUUECKOTO TIONA Ha

MIPOBOJTHUKH M JUAIICKTPUKH.

COopka u mpoBepKa pabOThI DSIEKTPUUYECKON IIenu

MOCTOSTHHOT'O TOKA.

H3mepenre u peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryampoBaHne HAMPSKCHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA M HANPSHKEHUS

Ha PE3UCTOpe.

OnBbITHI, JIEMOHCTPUPYIOIIIHE 3aBHCHUMOCTb

ANEKTPUUYECKOT0 COMPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIIAIH TTOTIEPEYHOT0 CEUEHHUs U MaTeprala.

IIpoBepka mpaBuiIa  CIOXKEHUS  HANPSDKCHUH U
MOCJIEIOBATEIbHOM ~ COCIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuna Al CUJIBI TOKA MPHU MapayieIbHOM
coefvHeHUU  pesucropoB.  OmpeneneHue  padOTHI
AJIEKTPUYECKOIO0  TOKAa, MAYIIEr0 4Yepe3  Pe3UucTop.
OnpeneneHre  MOIIHOCTM  JJIEKTPUUYECKOIO  TOKa,
BbIICJIIEMOM Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CUJIbI TOKA, MAYIIEr0 4Yepe3 JAMIIOUYKY, OT HalpsKEHUS
Ha Heil. Onpenenenue KII/ narpeBarens. MccneqoBanue
MarHUTHOTO B3aMMOJEHUCTBUS IOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHuTHOrO MOJIsl HOCTOSIHHBIX MAarHUTOB MPU
ux oOvenuHeHWMHM u  pazgeneHuu. MccnemoBanue
JIEUCTBUS DJIEKTPUUYECKOI0 TOKA HA MArHUTHYIO CTPEJIKY.

OHBITBI, JACMOHCTPUPYIOIINEC 3aBUCUMOCTb CHJIbI




B3aUMOJICHCTBUS KAaTYLIKH C TOKOM M MarHuTa OT CHUJIbI
TOKA W HalpaBjl€HUs TOKa B Karywke. M3yueHue

,HGFICTBHSI MAroMuTHOroO Ii0Jii Ha IIPOBOAHHK C TOKOM.

KoucrpyupoBanue u N3y4eHUEe paboThI
BJIEKTPOABUTATEIIA. Nsmepenne KT
BHGKTpOHBHFaTGHLHOﬁ YCTaHOBKHU. OnEBITHI oo

HUCCIICAOBAHHNIO ABJICHHA 3J'IeKTp0Mal"HPITH0171 UHAYKOUU:
HCCIICAOBAHHUC W3MEHEHUN 3HAYEHUS H HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnyeckue SBICHHUSI B MpUpPOAC: SJICKTPUUCCKUC
ABJICHUsI B aTMoc(epe,  IJIEKTPUUYECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE IOJe 3eMir, Aperd MOII0COB,
POJIb MAarHUTHOTO TOJISI AJIA )KU3HU Ha 3eMJie, OIS pHOe

CUAHUC

7.22

TexHuveckrue yCTPOWCTBA: BJIEKTPOCKON, aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUYECKON DHEPIuH,
AJIEKTPOOCBETUTEIbHBIE ~ NPUOOPBI,  HarpeBaTelbHbIE
ANIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IPEIOXPAHUTENN, IEKTPOMArHUT, JIIEKTPOJIBUraTENb

IMOCTOSAHHOI'O TOKA, TCHECPATOP IMMOCTOAHHOI'O TOKa

9 KUIIACC
Kon
Kop asiementa IIpoBepsiemMble 371EMEHTBI COACPKAHUS
paszaena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe  ABWKeHUE. MarepuanbHas — TOYKA.
81 Cucrema otcuéra
8 8.2 OTHOCHUTEIILHOCTh MEXaHUYECKOT O IBUKCHHUS
8.3 PaBHOMepHOE MPSIMOJIMHEWHOE IBUKEHHE
###Par###HepaBHOMEpHOE IPAMOIIMHEHMHOE ABUYKEHUE.
8.4 CpenHsit W MIHOBEHHass CKOpPOCTb  Tela  IIpU

HCPaBHOMCPHOM JIBHUKCHUHN




Yckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEIHOE

8.5
JBUOKEHUE
8.6 ###Par#H#CBoOoHOoe nagenue. OnbiThl ['anunes
H#H##Par###PaBHOMEpPHOE IBM)KEHHE IO OKPYKHOCTH.
8.7 [lepuon u vacrota oOpamieHus. JluHeliHass u yrioBas
ckopoctu. LleHTpocTpeMHUTENbHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HproToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH##Par###] [puHIAT CYTTEpIIO3UIIMH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ###Par###Cunia  TpeHus: Ccujla TPEHUS CKOJIbKEHUS,
' CHJIa TPEHUS MOKOS, APYTHe BUABI TPEHUS
8.14 #H##Parf###(Cuna  TSDKECTH M 3aKOH ~ BCEMHUPHOTO
' TATOTEHUs. Y CKOpEeHUE CBOOOIHOT O MaJICHUS
815 JBuxenne  tuianer  Bokpyr  Comnma.  Ilepsas
' KOCMHYECKasi CKopocTb. HeBecoMocTh 1 eperpys3ku
PaBHOBecHe MaTepuanbHO TOUKH. AOCOTIOTHO TBEPIOE
8.16 oo
817 ###Par#t#PaBHoBecre TBEPAOro Tena C 3aKpEIIEHHON
' OCBhI0 BpameHusi. MoMeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynsc tena. I3MeHenne nMiryibca. MmMmyiisc cuibl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 #H##Par###PeakTHBHOE IBUKEHUE
8.21 Mexanunueckast paboTa ¥ MOITHOCTh
822 PaGora cun TsDKecTu, ympyroctu, TpeHus. CBs3b
' SHEPruM U paboThI
[loreHnmansHass JHEpPrus Tena, MOMHATOTO  HAJ
8.23 ITOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHIMaNbHAS SHEPT U CKATON TPYKUHBI
8.95 #H##Par###Kunernueckas sHeprusi.  Teopema 0
' KHUHETUYECKOW SHEPTrUH
8.26 HH##Par###3aKoH COXpaHEHUSI MEXaHUYECKON SHEPrUuu




8.27

[IpakTueckue paboOThI:

Ompenenenre cpenHel CKOPOCTH CKOJBKEHUs Opycka
WIM JBWKEHHs] IIapuKa II0 HAKJIOHHOW IJIOCKOCTH.
Omnpeznenenue ycKOpeHHs Tella NP PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUMOTE3Bl: €CIM NpPU PABHOYCKOPEHHOM
JIBUKEHUHU 0e3 HaudaJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCETI, TO COOTBETCTBYIOLIME
MIPOMEXYTKU BPEMEHH OIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CuJbl HOpPMalbHOro jaBieHus. OnpexneneHue
ko3(dumenta TpeHus ckoiamkeHus. OnpeneneHue
KECTKOCTH NpyKuHbL. OmnpeneneHue padOThl CUIIbI
TPEHUS TPpM DPABHOMEPHOM [JBIKEHMM Telna IO
TOPU30HTAIBHON MOBepXHOCTU. OrmpeneneHue padoThI
CUIBl  YHNpPyroctd  mpu  HogbéMe  TIpy3a €
UCTOJb30BAaHUEM  HEMOJIBM)KHOTO U TOABH)KHOTO

0JIOKOB

8.28

dusznueckue SABICHUS B npupoAc: NpuiIuBbl U OTIMBEI,
ABHMKCHUEC IIJIaHET CosHeuHOH CUCTCMbI, PCAKTHBHOC

JABUKXCHUC )KMBbIX OPraHnu3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  COHMAOMETP,  JaTYUKU

IMOJIOKCHHUA, PACCTOSHUA U YCKOPCHU A, PAKCTBI

MEXAHMWYECKUE KOJIEBAHUW A 1 BOJIHbI

KonebartensHoe JBHKXCHUC. OcCHOBHEBIE XapaKTCPUCTHUKH

- KOJIeOaHMIi: TepHOJ, YaCTOTa, aMILJIUTYy1a
92 Marematudeckuit u NPY>KUHHBINA MAasITHUKH.
' [IpeBpatienne sHeprun Npu KojaedaTeaTbHOM JABUKCHIUT
03 3aryxaromme KosieOaHus. BbIHYXIEHHBIC KOJICOaHUSI.
' Pe3onanc
Mexanunueckue BoiHbl. CBOWCTBAa MEXaHMUECKUX BOJIH.
94 [IpononbHbIe W TONEpEeYHBbIE BOJIHBL. JlJMHA BOJIHBI U

CKOPOCTB €€ pacrpoCTpaHeHUs. MeXaHUYeCKHUE BOJHBI B




TBEPJIOM TEJI€, CEHCMHYECKUE BOJHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpa)keHue 3ByKa

9.6 Nudpa3Byk u yapTpa3ByK
[IpakTryeckue paboThI:
Onpenenenne 49acToThl M Iepuojga  KonebaHui
MaTeMaTUYeCKOr0 MasiTHUKA.
Ompenenenue 4YacToThl W Tepuoaa  KojeOaHui
MPY>KHHHOT O MasiITHAKA

07 UccnenoBanue 3aBUCUMOCTH TepuoAa  KojeOaHU

' MNOJBEUIEHHOTO0 K HUTH Tpy3a OT JAJUHBI HUTH.
HccnenoBanue 3aBUCHMOCTH Iepuoja  KojeOaHHi
MPY)KHHHOTO MasSTHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuoaa KoJIeOaHu rpysa,
MO/IBEIIEHHOT0 K HHUTH, OT MacChl Irpy3a M >XECTKOCTH
npyxuHbl. U3mepenue yckopeHusi CBOO0THOTO MaeHUs
duznueckue SIBICHHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB

9.8 KUBOTHBIMH, 3EMIJICTPSICEHUE, CEHCMUYECKHUE BOJHBI,
IlyHaMH, 3XO

99 TexHuueckne yCTpOMCTBA: 3XOJIOT, HCIIOJIB30BAHUE

yAbTpa3ByKa B OBITY M TEXHUKE

10

SJIEKTPOMATHUTHOE IIOJIE 1 3JIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTPOMaFHI/ITHOC IoJIcC. 9HeKTp0MaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa ATIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 37eKTPOMarHUTHBIX BOJH

103 OnexTpomMaruutHas npupozga csera. CKOpocTb cBeTa.

' BonHoBBIE CBOMCTBA CBETA

[IpakTHueckue paboOTHI:

104 N3ydyeHue CBOWCTB  DJIGKTPOMAarHUTHBIX  BOJH  C
MTOMOIIBI0 MOOUJILHOTO TesedoHa
dwusnveckue SBICHUS B TMPUPOJC: OHOIIOTHYECKOE

105 NefCTBUE BHJIUMOT O, yIBTPa(QHOIETOBOrO u
PEHTIEHOBCKOI0 U3IIy4eHU I

106 TexHuueckue yCTpOMCTBA: HCIIO/Ib30BaHHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBsI3U




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas Mmozenb cBeTa. MICTOUHMKH CBeTa
11.2 [IpssMmonuHetHOE pacnpOCTpaHEHHE CBETA
Otpaxenue cBera. [Imockoe 3epkano. 3aK0H OTpaKeHUS
113
cBera
114 [Ipenmomnenne cBera. 3akOH MPETOMIICHUS  CBETA.
' [TonHOE BHYTpEHHEE OTpakeHHE CBETA
115 JIunza. Xon mydeit B TuH3e
116 OnTtuyeckass cuctema ¢oToarnmapaTta, MHKPOCKONA U
' TenecKorna
117 I'mas kak onTuyeckas cucremMa. biM3opykocTh U
' JaIbHO30PKOCTh
118 Paznoxenue Genoro ceeta B criekTp. OnbiTel HetoTOHA.
' CrnoxeHne cieKTpadbHbIX IIBETOB. Jlucmepcust cBera
[IpakTHueckue paboOThI:
H#iHPar##H#ccnenoBanue 3aBUCUMOCTH yria
OTpa)XE€HUsI CBETOBOT'O JIy4ya OT YIJia aJ[eHUSI.
###Par#HlI3ydeHne  XapaKTepUCTUK  HM300paKeHUs
MpeMeTa B INIOCKOM 3epKalie.
#Hi#HPar#HH#ccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jiyda OT yrja MajJeHusl Ha
119 TPaHMIIE «BO3YX — CTEKJIION.
' ###Par###llonydenne  u300pakeHMH € ITOMOIIBIO
coOuparomeit JTMH3BI.
###Par#H##Onpenencane  (HOKYCHOTO  pPACCTOSHUSI U
ONTUYECKON CHJIbI COOMpAIOIEH JINH3HI.
HHHPar###ONbBITEL 110 Pa3IOKEHUIO OENOoro CBEeTa B
CIIEKT.
#H#HPar###OnbITbl MO BOCHPHUSATUIO I[BETA IMPEAMETOB
IIpU UX HAOJIIOJIEHUH Yepe3 LIBETOBbIE (PUIIbTPHI
dwusnueckue sBICHUS B mpupoze: 3atmenus ConHIa U
11.10 JlyHbl, 1IBE€Ta TEJ, ONTUYECKHE SBJICHHUS B aTMocdepe
(uBet HEOa, pedpakius, paayra, MUPax)
11.11 Texunueckue YCTpOMCTBA: OYKH, TIEPUCKOTI,




(doToamnmapat, ONTUHIECKHAE CBETOBOIBI

12

KBAHTOBBIE SABJIEHUA
191 Oneitel Pedepdopna u miaHerapHas MOZETh aTOMa.
' Mopnens atoma bopa
192 Hcnyckanve w morioumeHue cBera aroMoM. KBaHTHIL
' JIuHelyaTeie COEKTPbI
12.3 PagnoaktuBHOCTH. Anbda, 6eTa- 1 TaMMa-U3ITydeHUs
194 Crpoenne atomMHoro sapa. Hykionnas  Mozens
' aTOMHOTO sA11pa. M30Torms!
195 PannoaktuBHble npeBpawienus. llepuon nomypacnana
' ATOMHBIX S1IEpP
126 SAnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3apsiI0BOIO U
' MaccOBOIr'0 YHCeN
12.7 DHeprust CBsi3U aTOMHBIX si7iep. CBsI3b MaccChl U SHEPruu
198 Peakuuu cuHTe3a u neneHus suep. M cTrouHMKN dHEepruu
' Connua u 3837
129 Snepnass sHepretuka. JledicTBUE  paJlMOAKTUBHBIX
' M3JIy4E€HHUI Ha )KUBBIE OPraHU3MBbI
[IpakTueckue paboOTHI:
HaGmonenne CIUIOMIHBIX M JIMHEWUYaTBIX CIIEKTPOB
1910 U3JIy4EHUS.
HccnenoBanue TpeKoOB: W3MEpPEHUE SHEPrUU YaCTHUIIBI
10 TOPMO3HOMY IyTH (110 (poTorpadusam).
W3mepenue painoakTUBHOIO (poHa
®duznueckue SBJIECHHUS B IPUPOJE: €CTECTBEHHBIN
paanoaKTUBHBII ¢on, KOCMHMYECKHE JIy4H,
1211 paaMoOaKTUBHOE W3JIy4eHHE MPUPOAHBIX MHHEPAJIOB,
JIeICTBUE paJUOAKTUBHBIX M3JIyUEHUM Ha OpraHu3M
YeJIoBeKa
1212 TexHuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIWBUIyaJIbHBIN 103UMETpP, Kamepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiembie TpeGOBaHNs K NPeIMETHBIM pe3yJabTaTam
0a30BOTr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 001ero oopa3oBanusi Ha ocHoBe ®I'OC

[Tonumanue pomu QUMK B HAYYHOM  KapTHHE  MHpa;
cpopMupOBaHHOCTH 0a30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBSI3H
U TI03HABAEMOCTU SIBJICHUH IPUPOABI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasywomeil poau (U3MKK B pa3BUTHU
€CTeCTBEHHBIX HAyK, TEXHMKM M TEXHOJOrMi, 00 53BOIIOLUHU
(¢u3HUeCKNX 3HAHUM M UX POJH B IEJIOCTHOM €CTECTBEHHOHAYYHOH
KapTUHE MHpa, O BKJAJAE POCCHUMCKUX M 3apyOeXKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOLECCOB OKPY)KAIOIIErO

MHpa, pa3BUTUC TEXHUKH U TEXHOJIOTHH

3HaHMs O BHAAX MaTepud (BELIECTBO W I0Jie), O JBUKEHUU KakK
croco0e CyIlIecTBOBaHUSI MaTepru, 00 aTOMHO-MOJIEKYJISIPHOM TeopuH
CTPOGHMSI BEIIEeCTBa, O (U3MUYECKOW CYIIHOCTH SIBICHHH NPHPOJIBI
(MEXaHWYECKHUX, TEeIJIOBbIX, JJEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3nyaTh SBJICHUS 110 OMUCAHHUIO UX XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIUX TaHHOE (PU3NUECKOE SBIICHUE;
YMEHHUE pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUYECKUX SBICHUHN
B OKpYXaloIlleM MHpe, BBIJENAsS HX CYIIECTBEHHbIE CBOWCTBA

(pU3HAKN)

Brnanenne ocHOBaMM MOHATHMMHOIO amnmapara 4 CUMBOJMYECKOIO
s3blKa (PU3MKU M MCHOJB30BaHUE MX I pelIeHUs Y4eOHBIX 3ajad;
YyMEHHE XapaKTepU30BaThb CBOWCTBA TeJ, (U3UUECKUE SIBICHUS U

MIPOILIECCHI, UCTIONB3Ys G YHIAMEHTAIBHBIC U SMIIUPUYECKHUE 3aKOHBI

VYMeHue onmuceIBaTh HN3Y4YCHHBIC CBOMCTBA TEII K (1)I/ISI/I‘IGCKI/IC SIBJICHUA,

UCIOJIB3Ys PU3NUYECKUE BETMUNHBI

Bnajgenne ocHOBaMH METOJOB HAydyHOTrO TIO3HAHHS C Y4ETOM
coOmroieHnst paBuil 0€30MacHoOro Tpyaa: HabmoaeHne (PpU3nIecKux
SIBJICHUM:

YMEHHUE CaMOCTOSATENFHO COOMpPATh 3KCIEPUMEHTAIBHYIO yCTaHOBKY




W3 JaHHOTO Habopa 000pYyIOBaHMS MO WHCTPYKIMHU, OMUCHIBATH XOJ
OTIBITA ¥ 3aIMMCHIBATH €r0 PE3YJbTaThl, (HOPMYIHUPOBATH BHIBOIHI;
MPOBENICHUE MIPSMBIX U KOCBEHHBIX U3MEPEHUI (PU3NYECKUX BEINYNH:
YMEHHE TIUIAHUPOBATh HM3MEPEHMs, CaMOCTOSITEIBHO  COOMpATh
SKCIEPUMEHTAJbHYI0  YCTAHOBKY TI0 HWHCTPYKIHUHU, BBIYHUCIATH
3HAUYEHUE BEJIIMYUHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3YyJIbTAThl C
Y4ETOM 3aJJaHHOU IMOTPEIHOCTH PE3YIBTATOB U3MEPEHUM;
MPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIICOBaHUM;
CaMOCTOATENILHO ~ COOMpAaTh  AKCICPUMEHTAILHYI0  YCTAaHOBKY U
MPOBOAUTH  HWCCIICAOBAaHWE IO  WHCTPYKIMH,  TPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUE TaOIUIl U
rpadHKOB, YYUTHIBATh NOTPEIIHOCTH, JEIAaTh BHIBOJBI 10 PE3yJIbTaTaM

HCCICAO0BaHUA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJesel
(MaTepuanbHasi TOYKA, aOCOJIIOTHO TBEPAOE TENO, MOACIUA CTPOCHHS
ra3oB, JKHIKOCTeH U TBEPABIX TeJ, MIaHETapHas MOJAENb aToMma,
HYKJIIOHHasl MOJIellb aTOMHOTO S/Apa) U yMEHHE MPUMEHSTh UX Ul

00BsICHEHUSI (PU3HUECKUX MTPOLIECCOB

YMeHne OOBACHATH (PM3UYECKHE TMPOIIECCHl U CBOMCTBA TEN, B TOM
yyuciae M B KOHTEKCTE CUTyalMil MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUYNHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHUE C OMOPON Ha M3YyUYECHHBIE CBOMCTBA (PM3MUECKUX

SIBIICHUH, (pU3MUeCcKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH

YMmeHue pemarh pacuéTHble 3anaud (Ha Oa3ze 2 — 3 ypaBHEHUi),
UCMONB3Ysl 3aKOHbl UM (GOpPMYyJbl, CBS3bIBaOLIME (PU3HUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBHE 3ajauH,
BBISIBJISITh HENOCTAIOLIME JlaHHbIE, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HeoOXoAuMble A1 €€ pelIeHUs, UCI0JIb30BaTh CIIPAaBOYHBIE JAHHBIE,
IPOBOANUTh PACUEThl M OLIEHUBATh PEAJUCTUYHOCTH IOJYyYEHHOIO
3HayeHHs! (PU3NUECKON BEIMYMHBI; YMEHHUE ONPEIENSITh pa3MEpHOCTh

(bu3nYeCcKoii BeTMUNHBI, TOJy4YEHHON IPH PEIICHUH 3a1a9n

YMeHue XapakTepu3oBaTb IPHUHIMIBI JACHCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM 4HMCIE OBITOBBIX NPHUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOLIECCOB 10 UX OMUCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBaX (M3MYECKUX SBICHUA M HeoOXomumble (usnyeckue




3aKOHOMEPHOCTH

10

YMeHHue WCIONb30BaTh 3HAHUA O (U3MUECKHX SIBICHUSAX B
MOBCEAHEBHON JKM3HM JUIsi oOecredeHuss Oe30IacHOCTH TP
oOpamieHMM C  OBITOBBIMH  NpUOOpaMH H  TEXHUYECKUMH
YCTPOWCTBAMH, COXPAaHCHHUS 370POBbS W  COOJIOJACHHS HOPM
IKOJIOTUYECKOT0 TOBEACHUS B OKPYXAIOUIeH cpeae; MOHUMaHUE
HEOOXOIMMOCTH TPHUMCHCHHS JOCTHKCHUW (DU3UKA M TEXHOJOTHH

AJI1 paiuOHAJIBHOT'O ITPUPOJOITIO0JIb30BAHUA

11

OnpIT mTOMCKa, TpeoOpa3oBaHUs M TPEACTaBICHUs WHOOpMaIUu
(U3HUECKOro COIEpXKaHUA C HCIOJIb30BaHHEM WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUH; YMEHUE OLEHHBATH JOCTOBEPHOCTD
MoNydyeHHOW WH(QOpManMM HAa OCHOBE HMEIOMIMXCS 3HAHUW U
JOTIOJHUTENIbHBIX ~ MCTOYHMKOB;  YMEHHUE  HCHOJIB30BaTh  IpHU
BBIMIOJIHEHUH Y4eOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO JIUTEPaTypy
(U3HYECKOro COAEepKaHUs, CIPABOYHBIE MaTEpUalibl, PECYpCHl CETH
WNutepner; BrnageHue 0a30BbIMH  HAaBBIKAMH  IPeoOpa3oBaHUA
uHpopManuu W3 OJHOM 3HAKOBOM CHUCTEMBI B JPYI'ylO; YMEHHUE
Co3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIECHHS Ha

OCHOBEC I/IH(i)OpMaHI/II/I 13 HECKOJIBKUX NCTOYHUKOB




HNEPEYEHDB JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEP:KAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe  jaBWwkeHHWe. MarepuanbHas Touka. Cucrema  orcyéra.
' OTHOCHTENIFHOCTD JIBHXKCHHUS
PaBHOMepHOE 1 HepaBHOMepHOE JiBIKeHUE. Cpenusis ckopocTsb. Dopmyna s
1.2 BBIYHCIICHUS CPEAHEH CKOpOoCTH: v = S/t
PaBHOMEpHOE MpsMOTMHENHHOE IBIKEHHE. 3aBUCUMOCTh KOOPAWHATHI Tejla OT
BPEMEHHU B ClIydyae PAaBHOMEPHOI'O MPSIMOJIMHEHHOT O TBUKCHUS :
13 x(t)=x,+vt
I'paduxu 3aBUCHUMOCTH OT BpPEMEHH JUIsi TPOCKIUU CKOPOCTH, MPOCKIIUH
MEepPEMENICHUS, IyTH, KOOPAMHATHI TMpPU PABHOMEPHOM  IPSIMOIMHEMHOM
JIBIDKEHUH
3aBUCUMOCTh KOOPAMHATHI Te€la OT BPEMEHM B CJIydae PaBHOYCKOPEHHOIO
MPSAMOJIMHEUHOTO IBUKEHUS:
5
Sy =vy =1+ a = g
DopMyJibl 11 MPOEKIUU MEePEMEIICHUs, MPOEKIMU CKOPOCTH U MPOEKIIUHU
YCKOPEHHUSI IPU PaBHOYCKOPEHHOM MPSAMOJIMHEHHOM JABUKECHUU:
2
14 .s].(a‘)=vm.-r+a1.-%.
U.\'(f] =Up, T4, £,
a,(f)=canst,
szz - lez =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHHU I MPOCKIMH YCKOPEHUS, MPOCKIIUH
CKOPOCTH, TPOCKIUH TMEpEeMENIeHUsI, KOOPAUHATHl TP PaBHOYCKOPEHHOM
MPSMOJIMHEUHOM JIBHKEHUU
CBoboanoe mageHue. @opMyIibl, OMUCHIBAIOIINE CBOOOTHOE MaJieHHE Teja II0
15 BEPTUKAIM (JBI)KCHHE Tella BHU3 HWJM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emmu). ['paduku 3aBUCHMOCTH OT BpEMEHHM JUISl TMPOEKIHH YCKOpEHU,




IMPOCKIOHNHN CKOPOCTU HW KOOPAWHATHI IIPU CBO6OI[HOM nmaaCHUM TEjaa 110

BEPTUKAIIN

CKOpOCTh paBHOMEPHOIO JBWXKEHHMS Tela IO OKpyXHocTh. HampaBnenue
CKOPOCTH.

®opmyJia Il BBIYUCIECHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH M TEPUOL

oOpalieHus:
2mR
=
T

HeHTpOCTpeMI/ITeHBHOG YCKOPCHHEC. HaHpaBJ'IeHI/Ie HECHTPOCTPEMUTCIIBHOT'O

yckopenus. opmyiia Uit BBIYUCICHUS YCKOPEHHUS:

16
2
a. = L
“ R
dopmya, CBA3BIBAIOIIAS IEPUO U YaCTOTY OOpalleHus:
V= 1
T
Macca. [InotHocTs BenjectBa. @opmyiia i BBIYMCIEHNS INIOTHOCTH:
b= m
1.7 V
18 Cuna — BexTopHas ¢usndeckas BeanuuHa. CIoxeHue Cuil
1.9 SBnenue nnepuuu. [leppriit 3akon HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBieHHOCTb BEKTOPa YCKOPEHHUS TeJla U BEKTOPa CUJIbL, AEUCTBYIOLIEH Ha
TEJIOo
BzaumoneiictBue ten. Tperuii 3akon HeroToHa:
111 Fy y=-Fi
112 TpeHue Mokost U TpeHne CKOoNIbXeHUs. opmysta 11 BBIYUCICHUS MOAYJIS CHIIbI

TPCHUA CKOJILKCHUA:




1.13

Hedopmanus Tena. Ymnpyrue u Heynpyrue aedopmanuu. 3akoH yHpyrou

nedopmarmn (3akoH ['yka):

F=k-Al

114

BCGMI/IpHOe TATOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

my - 1M,
F=¢g. -1 _21
R
Cuna TsKecTu. Y cKopeHue cBOOOIHOTO MaJeHus.
dopmyiia JUIst BBIUMCIIEHHSI CUJIbI TShKEeCTH BOIM3U moBepxHocTH 3emin: F = mg.
JBrxenne mnaner Bokpyr Connuna. IlepBast kocMudeckast CKOpOCTb.

HesecoMocTs u neperpysku

115

HNmMmynbe Tena — BEeKTOpHAs pU3MYecKasi BEIMYHHA.
=m0

Nmnynbc cucremsl Ten. M3menenue ummyibsca. IMITyIIbC CHIIbI

1.16

3aKkoH COXpaHCHUA UMITYJIbCa OJIA 3aMKHYTOﬁ CUCTEMBI TCII:
D=y +myU, =const

PeaxTtuBHOE JABHXKCHUC

117

Mexanndeckas pabora. opmyna 1 BEIMUCICHHS paOOTHI CHITBL:

A=Fsoosa

Mexannueckass MOIITHOCTb:

1.18

Kunernueckas n MMOTCHIOWAJIbHAs QHCPIrus. (DOPMY.Ha JJIA BBIYHN CIICHU A

KUHETUYECKOW SHEPTUH:

}JEJE
Ep=—r

TeopeMa 0 KMHETHUYECKOMU OHCPIruun. (DopMyna JJIA BBIYH CIICHU A HOTCHHI/I&J’ILHO?I




OHEPruu Tejia, HOAHATOI O

Hax 3eMIIEH:

E,=mgh

Mexanuueckas 3HEPTus:

E=E;.+E »

1.19 3aKoH cOXpaHEeHHUs MeXaHU4ecKol sHeprun. Gopmyia 1Jisd 3aKOHA COXPaHEHUS
MEXaHUYEeCKOW HEPruM B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHre MeXaHUYECKOM SHEPTrUr IPU HAJTMUUU CHUJIBI TPEHUSI.
[IpocThie MexaHU3MBI. «30J0TOE MPABUII0» MEXAHUKHU.

Poraar. Moment cuitel: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[MoxBuxHbIM 1 HenoaBKHBIN O0s10ku. KITJ[ mpocTeix MexaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH
[aBnenue TBEpAOro TENA.
dopMyia A1t BBIYUCICHUS TaBJIeHUs TBEPOTO Tena:
_F
P= G

121 JaBnenue raza. AtmocdepHoe JaBJeHUE.

' IM'uapocTatueckoe qaBieHUE BHYTPU KUIKOCTH.
@dopMyia A1l BBIYMCIIEHUS 1aBJICHUS BHYTPH KUAKOCTH:
P=Pg+Py,

122 3akoH [lackans. 'mapaBiuueckuil mpecc
3akoH Apxumena. Popmyna ISl OOPENEICHUS BBITAJKUBAIOIICH  CHIIbL,
JEICTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WU Ia3:

1.23

VYcnoBue ninaBanus tena. IlnaBanue CYAOB U BO3AYXOIlJIaBaHUC
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Mexannueckue KoneOaHus. AMIUIMTYAa, IE€pUOJ M dYacrora KoseOaHH.

®dopmyiia, CBI3bIBAIOINAS YACTOTY U IIEPHO]] KOICOAHMIA:

1.25

MaremaTuuecKuii M NpYKMHHBI MasTHUKHU. [IpeBpalueHue >sHepruum Ipu

KOJIE0ATEIbHOM ABMKEHUN

1.26

3aryxaromue konebanus. BeiHyxaeHHbie konebanus. Pezonanc

1.27

MexaHn4eckrue BOJHBI. HpO}IOJ’II)HBIe N TOIICPCYHBIC BOJIHBI. ZIJ'II/IHa BOJIHBI U

CKOpPOCTh pacrpoCTpaHEeHHs BOJHBI:

h=v-T

1.28

3Byk. ['pomkocTh 1 BbIcOTa 3ByKa. OTpa)xeHHE 3BYKOBOW BOJIHBI Ha I'paHMIIE

nByx cpen. Madpa3Byk u yabTpa3ByK

1.29

Ilpakmuyeckue pabomoi

N3MmepeHnne cpenHel IIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
HOpPYKUHBI; Kod(duLmeHTa TPeHUs CKOJIbKEHMs; paOOThl CHIIBI TPEHMSI, CHIIbI
YIPYroCTH; CpeAHEel CKOPOCTH ABM)KEHUS Opycka MO HAKIOHHOW IJIOCKOCTH;
yCKOpeHHusl OpycKa MNpH ABUKEHWU IO HAKIOHHON TMJIOCKOCTH; YacTOTHI H
nepuofa KoiaeOaHUM MaTeMaTHYECKOro MasTHHKA; dYacTOThl M Iepuoja
KOJIEOAHUM MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, 1€ CTBYIOIIEr0 Ha pblyar;
paboThl CHJIBI YHOPYTOCTH TNpH THOABbEME T'py3a C MOMOIIBIO HEMOJBHKHOTO
6510ka; pabOTHI CUIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ HOMOUIbIO MOJBUKHOTO
6J0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00BEMa HOrpyKEHHOU
4acTu TeJla ¥ OT MJIOTHOCTH UAKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOILEH CHIIbI
OT Macchl T€Na; CUJIbl TPEHUS CKOJILKEHUS OT CHJIbl HOPMAJIbHOTO JIaBJICHUS U OT
polla MOBEPXHOCTU; CHJIbI YNPYTOCTH, BO3HUKAIOLIEH B MPYXHHE, OT CTEINEHU
negopmali MpyKUHBL; YCKOPEHHsI OpycKa OT yrjla HaKJIOHAa HaIpaBIISIOIICH;
nepuona (4acToThl) KoJeOaHWl HUTSHOTO MasTHUKA OT JJIMHBI HUTHU; MEPUOIA
KoJIeOaHUM TPY)KMHHOTO MasTHUKAa OT MacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIIEZIOBAHNE HE3aBUCHUMOCTU Iepuoja KoyieOaHUM HUTSHOrO MasiTHUKa OT

Macchl rpy3a. [IpoBepka ycrnoBusi paBHOBECHS phlyara

1.30

Quszuueckue A6leHUs 6 Npupooe: TIPUMEPHl JBWXKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOM M HEKUBOU NIPUPOJIE, NEHCTBUE CUJIBI TPEHUS B IPUPOJIE U

TCXHUKC, NPUIIMBBI W OTJIMBbI, ABUKCHUC IIJIAHCT CoHeuHoOH CHCTEMBI,




PEaKTUBHOE JBH>KEHUE KUBBIX OPraHU3MOB, PbIYaru B TEJIEC YEJIOBEKA, BIUSHUE
aTMOC(EepPHOTr0 JaBIIEHUS Ha JKMBOM OpraHu3M, IJIaBaHHE pbIO, BOCHPUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceficMuueckue BOJIHBI, YHAMH, 9XO

Texnuueckue ycmpoﬁcmea: CIIUAOMETP, AATUUKHW ITOJIOXKCHUSA, PACCTOAHUA U
YCKOPECHUA, AUHAMOMECTpP, MNOAUIIMIIHUKH, PaKEThl, pbIiyar, HOI[BI/I)KHI:IfI u

HGHO)IBH)I(HBIﬁ 6J'IOKI/I, HaKJIOHHAas IJIOCKOCTb, MPOCTBIC MCXAaHHU3MEI B 6I)ITy,

L3l COOOMIArOIIMECS COCYIbl, YCTPOMCTBO BOJOMPOBO/AA, THAPABIMYECKUN TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp, 3XOJOT,
MCI0JIb30BaHUE YJIbTPa3BYyKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHM A
OCHOBHBIE  TIOJIOKEHUS ~ MOJEKYJSPHO-KMHETUYECKOW  TEOPUHM  CTPOEHUS

2.1 BeniecTBa. Mogenu TBEPAOTro, )KUIAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdHbIe Tena

22 JBmwxenne yactun BemecTBa. CBA3b CKOPOCTH  JBMKEHHMS YacTUL C

' TemnepaTypoii. bpoyHoBckoe nBmwkeHue, tuddysus

2.3 CmauyuBaHuE U KaWUIIPHBIE SBJICHUS

24 TernoBoe pacmpeHue u cxKaTue

25 TemnnoBoe paBHOBECHE

26 Buyrpennsis sHeprusi. Pabota m Temomnepenaya Kak CIOCOOBI M3MEHEHHsI

' BHYTpPEHHEUN 3HEPTrUmn

2.7 Buapl Tenonepenaun: TEMI0MNPOBOIHOCTh, KOHBEKIIUS, U3TyYCHHE
Harpesanne wu oxmaxnaenue Tten.  KonmyectBo  Temnorel.  YaenbHas
TEMJIOEMKOCTb:

2.8
O=cml(t,~t,)
3aKOH COXpaHEHUs SHEPruM B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIIOBOTO
OaaHca:

29

O+0,+..=0
Ucnapenne u kxoHaeHcauud. M3MeHeHHe BHYTPEHHEW HSHEPruu B IPOLECCE
210 UCTIapeHUsT W KOHJeHcanuu. KumneHwe KUAKOCTH. YaenbHas TeIioTa
' napoo6paszoBanus: L = Q/m
211 Bnaxxnocts Bo3ayxa




[InaBnenne wu kpucraumsanus. l3MeHeHHe BHYTpEHHEW DSHEpruM IpU

IJIABJICHUU U KpUCTAJJIM3alluu. YIICJ'ILHaH TCILJIOTA I1JIaBJICHU A

212 N e,
“m
BuyTpeHnHsist sHeprus cropaHus TOIUIMBA. Y 1eJbHAS TENJI0Ta CropaHus TOIIMBA!
2.13 g=Q/m
2.14 [Ipunuuns! padots! Temnossix apurareneii. KIT/I rennoBoro neuratens
Ilpakmuueckue pabomoi
W3mMepenne ynenpbHON TEMIOEMKOCTH METaJUTMYECKOro IMIIMHIpPA; KOJIMYecTBa
TEIJIOTHI, TOJYYEHHOrO BOJOH KOMHATHON TemrepaTypsl (QUKCHpOBAaHHOU
Macchl, B KOTOPYIO ONYILIEH HarpeTbli LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HATPEThIM IUIUHAPOM, IMOCJE OIMYyCKaHUs €ro B BOAY KOMHATHOU
TEeMIIEpaTypbl; OTHOCHUTENILHOM BIAXXHOCTH BO31yXa; YJECJIbHON TEMJIOTHI
IUIaBleHusl JpAa. VlcciemoBaHwe W3MEHEHHS TEMIEpaTypbl BOABI  IIpU
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJOJHOW H
ropstuei BOAbl; Mpoliecca UCapeHust
Qusuueckue s61eHUs 8 nNpupode: TIOBEPXHOCTHOE HATSHKCHHUE W KaNMIUISIPHBIE
2.16 SABJICHUSI B MPUPOJE, KPUCTAUIBI B Mpupojae, uzinydeHue CoJiHLa, 3aMep3aHue
BOJI0EMOB, MOpPCKHUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHes, CHera
Texnuueckue ycmpoticmea: KanwuIsipbl, TPUMEPbl UCIOJIb30BAHUS KPUCTAIUIOB,
217 KUJKOCTHBIA TEPMOMETp, aTUYUK TEMIEPaTyphl, TEPMOC, CHCTEMA OTOILJICHUS
' JIOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOUHA, JABUTATENb BHYTPEHHETO
CTOpaHHs
3 DJIEKTPOMATHUTHBIE SABJIEHUA
31 OnexTpusauus Tei. J{Ba BUia 3JIEKTPUUECKUX 3apsAI0B
3.2 BsaumogneiictBue 3apsokeHHBIX Tel. 3akoH Kynona
3.3 3aKOH COXpaHEHUs FJIEKTPUUECKOTr0 3apsiia
34 Onektpuueckoe 1mone. Hanpsok€HHOCTH  ayekTpuueckoro nosd.  [IpuHnmn
' CYNEPHO3ULIUH DJICKTPUIECKUX TTOJIEH (Ha KAYECTBEHHOM yYPOBHE)
35 Hocutenu »snektpuueckux 3apsiioB. JleHcTBUE 3JEKTPUUECKOro IOJs  Ha
' aeKTpuueckue 3apsaabl. [[pOBOIHUKY U TUAIEKTPUKH
3.6 [TocTosiHHBIN 3JIEKTPUYECKUI TOK. J{elCTBUS 3JIeKTprUecKoro Toka. Cumia Toka.




Hanpsoxenue.
I =q/t,U=A[Q

9H€KTpI/I‘IeCKOe COIIPOTHUBIICHUC. y,[[eJIBHOG QJICKTPUUICCKOC COITPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma Juis ydacTka anekrpudeckoit nenu: | = U/R
[TocnenoBaTenbHOE COENUHEHNE TPOBOAHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeAMHEHNE MPOBOIHUKOB PABHOTO COMPOTHBIICHMUS:
U=U;I=I+1;R=2.
2 2 B
CMelaHHbIe COSIMHEHUS POBOJHUKOB
Pa6ota u momntHoCTh 3ekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyisa — Jlenna:
2
3.11 O=I"-R-t
312 OmnpiT Opcrema. MarHuTHOE TOJE MPSIMOTO TPOBOJHMKA C TOKOM. JInHuMM
MarHUTHOW WHIYKITUU
213 MaruuTHoe TI0jJi€ TOCTOSIHHOIO MarHuTa. BjsaummopelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleificTBMEe MAarHUTHOT O TOJISl HA MIPOBOAHUK C TOKOM
3.15 Omnbitel @apanes. SIBneHne sneKTpoMaraHuTHON nHAYKuu. [1pasuio Jlenna
Ilpakmuyeckue pabomoi
N3mepenne  2JIEKTPUYECKOTO  CONMPOTHBJICHHUS  PE3UCTOpPa;  MOIIHOCTH
AIEKTPUUECKOT 0 TOKA; pabOThI AJIEKTPHUIECKOT O TOKA.
3.16 HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, BO3HUKAIOLIETO B MPOBOJHHUKE

(pe3ucTopsl, JaMIovka), OT HAMPsDKEHHUST Ha KOHIIaX MPOBOJHUKA; 3aBUCHMOCTH
CONPOTUBJIEHUS OT IJIMHBI TPOBOAHUKA, TUIOLIAU €r0 MONEPEYHOr0 CEUYECHUS U

YACIBbHOI'O COMMPOTUBJICHUS.




HpOBepKa npasujia oJjid 3JICKTPUUCCKOr0 HAMPAKCHUA IPU MOCICAOBATCIbHOM
COCIMHCHUN IIPOBOAHHMKOB; IIpaBuUjia IJId CHUJIbI 3JICKTPUYCCKOI'O TOKa IIpH

napajuieIbHOM COEIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s61eHUs 6 npupoode: DIEKTPUUYECKUE SBJIEHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMiH, Aperd MmoIocoB,
POJIb MATHUTHOTO TIOJIS JUJISt KU3HH HA 3eMJIe, MONIIPHOE CUSTHHE
Texuuueckue ycmpoticmea: BIEKTPOCKOI, aMIIepMEeTp, BOJILTMETp, pPeocTaT,
CUETUYMK  DIEKTPUYCCKOH  HDHEPrHH,  OJICKTPOOCBETUTENbHBICE  MPHOOPHI,
3.18 HarpeBaTelbHBIE  3JEKTPONpUOOpPEl  (IpUMEpHI), NIEKTPUYECKHE
IPEIOXPAHNUTENHN, JJIEKTPOMArHUT, SJEKTPOJIBUTATENb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHbIC BOHEL. [1IKkaa 3J1eKTpOMarHuTHBIX BOJH
3.20 JlyaeBast Mozenb cBeTa. [IpsiMonuHEHOE pacpocTpaHEeHUE CBeTa
321 3akoH oTpakeHus cBeta. [Inockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKoH MPEIOMIIEHUS CBETA
3.23 Hucnepcus cseta
324 Jlunza. Xox nydert B muH3e. POKYCHOE paccTOsHUE JMH3BI. OnTHYECKasl cuiia
' munser: D = 1/F
3.25 ['ma3 xak ontuyeckas cuctema. Ontuueckue npuOOps
Ilpaxkmuyeckue pabomoi
##HPar###l13Mepenne ONTHYECKOW CHIIBI coOuparomeil JHH3BL, (OKYCHOTo
paccTosiHUsI cOOMparoIiei JIMH3KI (TI0 CBOMCTBY paBeHCTBA pa3MEpOB MPEAMETa H
M300paXKeHUs, KOrJla IpeIMeT PacIoiiOKeH B JABOMHOM (OKycCe), MOKa3aTels
3.26 IIPEJIOMIIEHUSI CTEKJIA.
###Par#t#lccnenoBanue cBoiicTBa M300pakKeHUs, MOJYYEHHOIO C ITOMOILBIO
coOuparomiell JNUH3bI; U3MEHEHUS (OKYCHOTO PACCTOSHUSA ABYX CIIOKEHHBIX
JMH3; 3aBUCUMOCTH YIJla TPEIOMJIEHUSI CBETOBOrO Jy4ya OT yrijia MaJeHus Ha
I'PaHULE «BO3YX — CTEKIIO)
397 Qusuyeckue serenus 6 npupoode. 3atmenus Connma u JlyHBI, 1BETa TeII,
' OITUYECKHE ABJIEHUS B aTMOcdepe (1BeT Heba, pedpakiius, paayra, MUpax)
328 Texnuueckue ycmpouicmea: OYKW, TIEPUCKOM, (OToammapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHU A
41 PannoaktuBHOCTE. Anb(a-, Oera-, ramMmma-uznydeHus. Peakiuu ansda-u Oera-




pacnaza

4.2 Omnsitel Pezepdopaa mo paccesinuto anbda-gactui. [Inanerapras Mmoaens atoma

43 CocraB atomHOro siapa. M3oronst

44 [Tepuon mosypacriaza aTOMHBIX sEp

45 SnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3aPsIIOBOIO H MACCOBOT'O YHCEI
Qusuueckue s6neHUss 8 npupode: ECTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHYECKHE JIy4d, pPaJiOaKTHBHOEC W3JIyYeHHE TMPUPOJHBIX MHHEpPAJIOB,
NEMCTBHE PaIMOaKTUBHBIX U3IYICHHUI Ha OPraHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, HHIUBUIYaJIbHBIA TO3UMETpP, Kamepa

Buns COHa, AACPHAs SHCPIreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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