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IHHOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10 (Qu3Mke HA ypPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS
COCTaBJICHA HAa OCHOBE IMOJIOKEHUU M TpeOOBaHWI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€ToMm (enepaabHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mporpaMmbl MO (U3MKE HampaBlIeHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH OOYYaIOMIMXCS M OpPraHU3alMI0 H3y4YeHUs
¢U3MKKM Ha JESITEeNIbHOCTHOM ocHOBe. B mporpamme mno ¢usnke Y4YUTHIBAIOTCS
BO3MOXXHOCTH yudeOHOro mpeamera B peanmuszanmu TpedoBanuii OI'OC OO0
IUTAHUPYEMbIM JINYHOCTHBIM U METalpeIMETHBIM pe3yJbTaTaM OOYUYEeHHMsI, a TaKxKe
MEXMPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma 1no (u3uke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro marepualia
no rogam oOydeHus (MO KiaccaM), MpenjaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
M3YyYEHUS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJIEPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaArOIINXCS.

[Iporpamma 1o ¢Qusuke paszpaboTaHa C IENbl0 OKa3aHUd METOAUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl IO Y4EOHOMY IIPEIMETY.

®dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JUIsl €CTeCTBEHHO-HAYYHBIX y4eOHBIX
MPeIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHUEH, Orosioruei, actpoHomuend u ¢pusudeckoi reorpadureit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa, NPEIOoCTaBisieT HauOoyiee SICHbIE
oOpa3ipl MPUMEHEHUsI HAyYHOTO0 METOJla MO3HaHHWA, TO €CTh CIocoba MOydyeHus
JOCTOBEPHBIX 3HAHUU O MHUpE.

Onna w3 THaBHBIX 3a7a4 (DU3UYECKOTO OOpa30BaHHUS B CTPYKType 0OOIIero
o0pa3oBaHMsI COCTOMT B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

Nzyuenne Gusuku Ha 0a30BOM ypOBHE MPEINOJAraeT OBJIaJICHNE CAeAYIOIINMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OLICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JAHHBIC U UCIOJIb30BaTh HAYYHbIE IOKA3aTEIbCTBA
IS TIOJTyY€HUs BBIBOJIOB.

Ilemn wu3ydeHuss (u3MKM HA ypPOBHE OCHOBHOTO 001ero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpeamera «®duszuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoii denepanuu, peaiv3yommux OCHOBHBIE
o0mieoOpa3oBareibHble  MPOrpaMMbl,  YTBEpKAEHHOW  pemeHueM  Komneruu



MunuctepcTBa npocernieHus Poccuiickoit ®@enepauuu (mpoTtokos oT 3 aexadps
2019 r. Ne [IK-4BH).
e usyyenus pusuku:

npuoOpeTeHNEe WHTEepeca W CTPEMJICHHS OOydYaronuxcsi K HaydHOMY
U3YYEHUIO TPUPOABL, PA3BUTHE UX HWHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJIe MO3HAHMS U (HOPMUpPOBAHME
HCCJIE0BATEIBCKOTO OTHOIIEHHUS K OKPYIKAIOIINM SIBJICHUSIM;
(dhopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DM3UKU;

(dbopMHUpOBaHUE TPEACTABICHUA O POJU (PUIUKU ISl Pa3BUTUSL JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE MPEJICTaBICHUI 0 BO3MOYKHBIX chepax Oymymein
poeCCUOHATIEHON JEATEIBbHOCTH, CBSI3aHHOW C (DU3MKOH, MOATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHUH.

JlocTKeHHe ATHX TIeJieii MPorpaMMBI 1o (pU3HKe Ha YPOBHE OCHOBHOTO OOIIIEro
o0Opa3oBaHMs 00ECIICYNBACTCS PEIICHUEM CIEAYIOMNX 3a4a4:

PHOOpETEHUE 3HAHUH O TUCKPETHOM CTPOCHHH BEIIIECTBA, O MEXaHHUYCCKHUX,
TEIUIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHre YMEHUH ONHCHIBaTh U OOBSACHATH (PU3MUECKHE SIBICHUS C
MCTIOJIb30BaHUEM MOJTYYCHHBIX 3HAHMIA,

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMMX  Pacu€THBIX 3a7ad ¢
HCIIOJIb30BaHUEM buznyecKux MOJICTICH, TBOPUYCCKHUX u
NPaKTHKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHWH HaOII0JaTh NMPHUPOJHBIC SBICHHUS M BBITIONHSITH OIBITHI,
nabopatopHble  pabOTBI W DKCIIEPUMEHTAJIbHBIC  HCCICIOBAHUS  C
HCIIOJIb30BaHUEM U3MEPHUTEIHLHBIX TIPUOOPOB;

ocBoeHHe NpUEMOB paboThl ¢ HWH(pOpMammelr (U3HYECKOTO COACpPKAHMS,
BKJTFOYasi MH(OPMAIUIO O COBPEMEHHBIX IOCTHKEHHSIX (PU3UKU, aHATU3 U
KPUTHYECKOE OlIEHWBaHNE MH(POPMAITUH;

3HAKOMCTBO CO cepamu mpodhecCHOHATBHOU NEeATeTbHOCTH, CBA3AHHBIMU C
(U3HUKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JIOCTHIKEHUSIX
(bU3MYECKON HAYyKH.

Ha wusydyenue ¢usuku (0a30BbI ypOBEHb) Ha yYpOBHE OCHOBHOTO OOIIETO

obOpaszoBaHusi oTBoauTcs 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HECN0), B 8
Kiacce — 68 yacoB (2 yaca B Henelno), B 9 kinacce — 102 yaca (3 yaca B HeJelo).

[Ipeasiaraemplii B mporpamMmme 1o (uU3UKe IMepeyeHb J1adOpaTOpHBIX padOT U
OTIBITOB HOCHUT PEKOMEHJIATEIbHBIN XapakTep, yUWUTeIh JeNiaeT BHIOOpP MPOBEICHHUS



7abopaTOpHbIX pabOT U OMNBITOB € YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, CIHMcKa HKCIEPUMEHTAJbHBIX 3a/laHui, MpeAsiaraeMbIX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.

COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUM OKPY/KaI0IIero Mupa.

®uszuka — Hayka o mpupone. SBmeHuss npuponsl. Duznueckue SBICHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ousnueckue BeaMuuHBL. 3mepenune Qusnueckux BenuuuH. Duznueckue
npubopsl. [TorpemHocTs u3mepenuit. MexxayHapoHasi CUCTEMa €AHHHIL.

Kak ¢u3uka wu jApyrue ecTecTBEHHbIE HAayKd H3Y4yaloT  IPUPOIY.
EcTecTBeHHO-Hay4YHbII METOJ TMO3HAHUA: HAONIOJCHHE, TOCTAHOBKA HAYYHOIO
BONPOCA, BBIABIKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE
HabOmoaeMoro siBieHus. Onucanue pu3NuecKux SBICHUM ¢ MOMOUIBI0 MOJIEIEH.

Hemoncmpayuu.

1. MexaHn4ecKue, TeIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHMUS.

2. @usnueckue NpuOOpbHl U IpoLEAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U

(G pPOBBIM IPUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue UEHbI AeJIEHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. HM3mepeHue pacCTOSHUU.
3. M3mepenue o0bEMA KUAKOCTH U TBEPIAOTO TeEIA.
4. OmnpeneneHue pa3sMepoB MalbIX TEJ.
5. 3mepenue TtemMmeparypsl NpH NOMOIIM JKHJIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATypBbl.

6. lIpoBeneHue wuccnenoBaHusi MO NPOBEPKE THUIOTE3bl: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OOJbIle, YeM OoJblle BBICOTA
IIyCKa.

Pa3znen 2. IlepBoHavasibHbIe CBEJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHune BemiecTBa: aToOMbl M MOJEKYJbl, UX pa3mepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenue yactul BemectBa. CBS3b CKOPOCTH JABMKEHMS YacTUL[ C
temriepatypoii. bpoyHoBckoe nBwkenme, muddysus. BzanmopeiicTBue wacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(KkpucTammmyeckux) Tea. B3auMocCBsI3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX



arperaTHpIX COCTOSHUAX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.
Hemoncmpayuu.

1.
2.
3.

Ha6nronenue 6poyHOBCKOTO ABUKCHHUS.

Habmronenue nuddysumn.

HaGmonenue siBjeHuiA, 00BACHIIOMUXCS MPUTSHKCHUEM WM OTTAIKMBAaHHEM
YaCTHII BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OreHka muaMeTpa aToMa METOJIOM PSIOB (C HCTIONB30BaHueM GoTorpaduii).
OnbITHI 10 HAOTIOJCHHUIO TETLIOBOTO PACIIUPEHHUSI Ta30B.
OnbITHI 10 OOHAPYKCHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHHUS.

Pa3nen 3. JIBH:KeHHe H B3aUMOAeCTBHE TeJl.

Mexannueckoe naBuKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBHKECHHE.
Ckopoctb. Cpeansisi CKOpPOCTb MPU HEPABHOMEPHOM JIBM>KEHUHU. Pacu€r myTu u
BPEMEHU JBUKCHUS.

SIBnenne wHepuuu. 3aKOH WHepuuu. B3auMmopeicTBue Ten Kak INpUYMHA
M3MEHEHMS CKOPOCTH ABWKEHHM Tell. Macca Kak Mepa MHEpPTHOCTH Tena. [imoTHoCTh
BemiecTBa. CBS3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BbEMA BEIIECTBA.

Cuna kak XapakTepUCTHKa B3aumoneuctsus Ten. Cuwia ynpyrocTw M 3aKOH
I'yka. M3mepeHue cwibl C MOMOLIBIO JUHAMOMETpa. SIBiIeHHE TATOTEHUs U cuia
TsbkecT. Cuita TSDKECTH Ha Ipyrux IuiaHertax. Bec tema. Hesecomocts. Crioxenue
CWJI, HANpAaBJIEHHBIX MO OAHOW mNpsMoi. PaBHopeicTBytomas cui. Cuna TpeHHs.
TpeHue CKOJIbKEHNS U TPEHUE NTOKOsA. TpeHne B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

1
2
3
4.
5
6

Halnronenue MexaHM4eckoro ABMKEHHUS Tela.

N3mepenne cKkopoCTH NMPSAMOJIMHENHOTO JBUKECHHUS.
HaGmronenue siBJIeHUSI MHEPIUH.

Habmronenne n3MeHeHns: CKOPOCTH MPHU B3aUMOJICHCTBUU TEJl.
CpaBHEHHE Macc 10 B3aMMOJICHCTBUIO TEN.

CroxeHune Cuil, HallpaBJICHHBIX 10 OJHOW MPSAMOI.

Jlabopamopnwie pabomul u onvimol.

1.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JBMKEHUS (IIapvKa B KUJKOCTH,
MOJIEJIU AJIEKTPUUECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpeaHell CKOPOCTU CKOJIbBKEHUS Opycka WM IIapuka o
HAKJIOHHOM MJIOCKOCTH.

Ornpenenenue MmI0THOCTH TBEPAOTO TeNa.

OnBITB, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTshKeHHs (medopmarun)
NPYXUHBI OT TPUJIOKEHHOU CHUJITBI.



5.

OHBITBI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTb CHJIbI TPCHHA CKOJBXKCHHSA OT
BECa TCJIa U XapaKTEepa COIIPHUKACAIOIINXCS HOBerHOCTCﬁ.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenue. CriocoObl YMEHBIIEHHs] U yBeNW4eHHs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHMs Ta3a oOT o00béma, TemmepaTypol. llepenaua naBieHus
TBEPABIMUA TEJIaMM, JKMAKOCTAMH M ra3amu. 3akoH [lackamsa. I[IHeBMartnueckue
MalIUHbl. 3aBUCUMOCTb JAaBJICHUS >KUIKOCTH OT TIyOuHBI. ['MapocTtatuyeckuii
napanokc. Coobimaromnuecs: cocyabl. [ uapaBnuueckie MexaHu3Mbl.

AtMmocdepa 3emuin u armochepHoe mAaBieHue. [IpuyuHBI CylIeCTBOBAHUS
BO3yIIHOM 00osouku 3emiu. OmnbiT Toppuuemnu. M3mepenune aTtmocgepHOro
JaBJeHUSl. 3aBUCUMOCTh aTMOC(EpHOro JaBj€HUS OT BBICOTHI HaJl YPOBHEM MODS.
[TpuGops! nns u3MEpeHust aTMOCHEPHOTO TaBIICHUSI.

JlelicTBUE KUIAKOCTH M ra3a Ha IOrPYKEHHOE B HMX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpayuu.

o v kA~ w N e

N

3aBUCHUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmaroiuecs: CoOCy/ibl.

['mppaBmuueckui npecc.

[IposiBneHune necTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJTKUBAIOIICH CUIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Teja U
TLUIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBre miiaBaHus Tell: IUIABaHUE WJIU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILECHHUS TUIOTHOCTEN TeJIa U dKUJKOCTH.

Jlabopamopnsie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOrpyKEHHOH B
’KHJIKOCTh YaCTH TeJa.

Omnpenenenue  BBHITAJIKUMBAIOIIEH  CWibl, JCWUCTBYIOIIEH Ha  TeEJoO,
MOTPY>KEHHOE B JKUAKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOLIEH HA TEJIO B
’KHUJIKOCTH, OT MAacCChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIUE  3aBUCUMOCTH  BBITAJIKMBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUIAKOCTU, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh
YacTH TeJia U OT INIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACIECHUE
€€ rpy30I0AbEMHOCTH.

Pa3nen 5. PabGora 1 MOIIHOCTH. DHEPIrus.
Mexannueckas paboTa. MOIIHOCTb.



[IpocThle MexaHU3MbI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecus pbluara. [IpumeHeHue npaBuia paBHOBECHs pbldyara K OJIOKY. «30J0TOe
npasmioy» mexanukd. KIIJ[ mpocTeix mexann3moB. [IpocTbie MexaHU3MBbI B OBITY H
TEXHUKE.

Mexannueckasds dSHeprus. KuHeTMueckas W NOTEHIMANbHAs  JHEPTHUs.
IIpeBpaiienre 0JHOrO BHAAa MEXAHUYECKOM DHEPTHM B IPYTrOW. 3aKOH COXPAHEHUS
SHEPIrUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie padbomuot u onvimol.

1. Ompenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKEHHH TeJa IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJ/l HaKIIOHHOM IIJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

8 KIIACC

Pa3gea 6. TensioBbIe ABJICEHUS.

OCHOBHBIE TIOJIOKEHUSI  MOJIEKYJSPHO--KUHETUYECKOM TEOpPUM  CTPOCHUSA
BemiecTBa. Macca W pasMepbl aTOMOB U MOJIEKYd. OTBITHI, MOATBEPKIAIOUINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPHOrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUUN  BEIIECTBA.
Kpucrannmuueckue u amopdubsie Tena. OObSCHEHHE CBOMCTB Ta30B, KUIAKOCTEH W
TBEPABIX TEJI HA OCHOBE TIOJOXEHUM MOJICKYJISPHO--KUHETUYECKOW TEOpHH.
CmaumnBaHKe U KamWUISIPHBIE siBJICHU. TeroBoe pacliupeHne U CoKaTHe.

Temneparypa. CBsizb TeMmmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBHXKEHUS
yactull. Buytpennsis sHeprusi. (CnocoObl HU3MEHEHUS BHYTPEHHEH HHEPIUu:
Terionepeaaya U coBepiineHue padoTsl. Buasl Temmonepeaadn: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.

KomnyecTtBOo TemnoThl. YaenabHas TEINIOEMKOCTb BEIIECTBA. 1eMIO00MEH U
TEIJIOBOE paBHOBECHUE. Y paBHEHHUE TEIJIOBOTO OanaHca. [lnaBnenue u orBepieBaHue
KPUCTANTMYECKUX BEIIECTB. YJIeJIbHas TeruioTa IulaBieHus. IlapooOpa3oBanue u
koHneHcarus. Mcnapenue. Kunenue. VYaenpHas TermioTa napooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEPATyphl KUTIEHUSI OT aTMOC(EPHOTO JAaBJICHUS.

BrnaxuocTts Bo3yXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHus.

[Tpunnmner  paboTel TermaoBbix jaBurareneid KIIJ TtemoBoro naBuraresns.
TerioBble IBUTaTENIN U 3aIUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTUH B TEILJIOBBIX MPOIECCaX.



Hemoncmpauyuu.

1.

v e W

w P N o

10.
11.
12.
13.

Habmronenue 6poyHOBCKOTO ABUKCHHUS.

Ha6mronenue nuddysun.

Habmoienue siBjaeHi cMayrBaHUs U KaMWUTSIPHBIX SIBJICHUI.
Habnronenue TenioBoro paciuimpeHus Ted.

N3meHeHue naBieHUs rasa npu HU3MEHEHHMM O0BEMAa W HArpeBaHUU WU
OXJIQKJICHUH.

[IpaBuia u3MepeHus: TEMIEPATYPHI.

Bunae! Termonepenaun.

OxnaxjaeHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiieHur padoThl BHEIITHUMU CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenue kumnenus.

HaGnronenue nocTossHCTBa TeMITepaTyphl MPH TIABJICHUH.
Mojenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomet u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITHI IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIA caxapa.
OnpITel TIO HAOIIOJCHUIO TEIUIOBOTO PACIHIMPEHHUS Ta30B, KUAKOCTEH H
TBEPJIBIX TEIL.

Ornpenenenue JaBJIeHHUS BO3IyXa B Oa/UIOHE MITIPHUIIA.

OMnBITHI, AEMOHCTPUPYIONIHE 3aBUCUMOCTD JIABJICHUS BO3/IyXa OT €ro 00bhéma
Y HATPEBaHMUS WJINA OXJIAKICHHUS.

[IpoBepka rumnoTe3sl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJOMKA KUJIKOCTH B
TEPMOMETPUUECKOMN TPYOKe OT TeMrepaTyphl.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJbTaTe
TeTIonepeIau ¥ padOThl BHEITHUX CHJL.

UccnenoBanue sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUUA XOJIOJHOU U
ropsiYeu BOJIBI.

OrnpeneneHre KOJIUYECTBA TEIIOTHI, MOJYYEHHOTO BOJAOW MPHU TEIII000MEHE
C HarpeThIM METAIUIMYECKAM LIUIUHIPOM.

Onpenenenue yaenabHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue nmpouecca uCnapeHus.

Onpenenenne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEIIOTHI TUIaBJICHUS JIbJA.

Paspnen 7. DiiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onextpuzanus Teda. J[Ba pojaa >3IEKTpUYECKHUX 3apsnoB. Bzaumonelicteue
3apspKeHHBbIX Tel. 3akoH KyiioHa (3aBUCMMOCTB CHJIbI B3aUMOJAECUCTBUS 3apsIAKEHHBIX
TEJ OT BEJINYMHBI 3aPsA0B U PACCTOSIHUS MEXKIY TEJIaMH).



DnekTtpuueckoe mnojie. Hanpsok€HHOCTh anekTpuyeckoro mnons. [IpuHinun
CYHEPHO3UIINH JICKTPUYECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »35eKTpUYECKUX 3aps/ioB. DJIEMEHTapHBIM JJIEKTPUUYECKUI 3apsij.
Crpoenue aroMa. [TpoBOAHUKH U AUANEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsja.

DJIEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMUSI DJICKTPUUECKOTO  TOKa.
HNctounnku moCTOSHHOTO TOKa. JIEMCTBUSA 2JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass  nenb. Cuna  Toka.  DJEKTPUUECKOE  HANpPsKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. Y AEIBHOE CONMPOTUBJIEHHE BemlecTBa. 3aKkoH Oma i
ydacTka uenu. [locnenoBarenbsHoe U napauieibHOE COSTMHEHNE IPOBOJHUKOB.

Pabota w® MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DNEKTpUYECKUEe MEeMU W MOTPEOUTENN AIEKTPUIECKON 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHuThl. B3auMoJieiicTBHE MOCTOSIHHBIX MarHUuTOB. MarHutHoe
nosie. MarHuTHOE 1oJie 3eMJIM U €ro 3HauYeHUE 71 KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHOE 1oJIe IIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TMOJiI HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIH
MOCTOAHHOTO  TOKa. MCmosib30BaHWE  AJEKTPOJABUIATENIe B TEXHHYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanest. SIBiaeHHUE 3JIEKTpOMAarHUTHOM MHAykuuu. IIpaBwino JleHna.
DneKTporeHeparop. Crioco6bl MOJIY4EeHUS ANEKTPUYECKOU DHEPIUU.
DIEKTPOCTAHITNHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpU3aLUS TEJl.
JIBa poJia SMEKTPUUYECKUX 3aps0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEIL.
Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKOIIA.
DIeKTpOoCTaTUUEeCKasi HHAYKIUS.
3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsJIOB.
[TpOBOAHUKY U JUAJIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M CTOYHUKM ITIOCTOSITHHOTO TOKA.
JIlencTBUs NEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BbIM pa3ps.
. I3MmepeHune cuibl TOKa aMIepMeTPOM.
. U3MmepeHune 3JIeKTpUYECKOro HAMPSKEHU S BOJIBTMETPOM.
. PeoctaTt 1 marasuH CONpPOTHUBIICHUU.
. B3aumoieiicTBue NOCTOSSHHBIX MarHUTOB.

L N o v oA WwN R

[ O S N Y
U D W N R O



16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre HEBO3MOXHOCTHU Pa3/ieJI€HUs MOJICOB MarHUTA.
MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarsuTHoe 1ojie Toka. DJIeKTPOMarHurT.

JleificTBre MarHUTHOT'O NOJISl HA MIPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS JIEKTPOMArHUTHOW MHAYKIIHH.

OneiTel @apanes.

3aBUCHMOCTh HaIpaBJIEHUS HMHIYKIHOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DeKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnsie pabomul u onvimol.

1.

o v s~ W

10.
11.
12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAOMIONEHUIO JJEKTPU3ALMUA Ted HHIAYKIUEH U 1pu

CONPUKOCHOBEHUH.
UccnepoBanue ACHCTBUSL AJIEKTPUYECKOTO TOJSI HA MPOBOJHUKH U
JIUDJICKTPUKH.

COopka 1 mpoBepKa pabOThI EKTPUIECKOHN IIENTH TOCTOSTHHOTO TOKA.
W3mepenue u peryiupoBaHHie CUJIbI TOKA.

N3mepenue u peryampoBaHie HAPsKEHUS.

WccnegoBaHue 3aBUCUMOCTH CWJIbI TOKa, HJYIIETO 4Yepe3 pPe3UucTop, OT
CONMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHBIICHHUS
MPOBOAHMKA OT €T0 JIIMHBI, IJIOIIAIN MTONEPEYHOT0 CEYEHHs U MaTepHara.
[IpoBepka mpaBWiIa CJOXKEHUS HANPSHKEHUH TIPU  TOCIEI0BATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia sl CHUIBI TOKa MPHU MAPAUICIBHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UIYILETO Yepe3 Pe3UCTOP.
Omnpenenenre MOIIHOCTH AJEKTPUUECKOTO TOKA, BBIEISIEMOI Ha pE3UCTOPE.
WccnegoBanue 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO Ye€pe3 JIAMIOYKYy, OT
HaIpsDKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

WccnegoBaHre MarHUTHOTO B3aUMO/IEUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHnne MarHuTHOTO MOJI MOCTOSTHHBIX MarHUTOB MPU UX O0BEAUHEHUH U
pazlieNieHu .

HccnenoBanue NeHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBl B3aMMOICHCTBHS KaTYIIKU
C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPABJIEHUS TOKA B KaTyIIKE.
N3yuenue AeiicTBUS MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue u n3ydeHue padoThl AIEKTPOIBUTATENS.
20. 3mepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.
21. OOBITBI 1O WCCJEAOBAHUIO SIBJICHUSA AJIEKTPOMArHUTHOW HWHIYKIIUU:
HCCJIEJOBAHNE U3MECHEHUN 3HAYCHUS U HATPABIICHUSI MHAYKIIMOHHOTO TOKA.
9 KIIACC

Pazgen 8. Mexanuyeckue siBJIeHUS.

Mexanuueckoe JBWkeHUe. MarepuanbHas Touka. (CuctemMa  OTCYETa.
OTHOCHUTENIBHOCTE MEXAaHMYECKOro JABWXKEHHUA. PaBHOMEpHOE IpsSMOIMHENHOE
nBrkeHue. HepaBHOMEpHOE NpsAMONMHENHOE IBHKEHHE. CpelHss W MIHOBEHHAs
CKOpOCTB TeJia TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMOJMHEHHOe JABMkeHue. (CBoOomHOE
nagenue. OneIThl ['anunes.

PaBHOMepHOEe nBWXKeHME MO OKpykHOcTH. [lepmon u wactora oOpaleHus.
JIuneiinas u yrinosas ckopocTu. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IlepBoiii 3akoH Herotona. Bropon 3axkon Herorona. Tperunt 3axkon HeroTtona.
[IprHIMI Cynepno3uLnn CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cumna TpeHMs: CWIa TPEHUS CKOJIBKEHHsI, CHIIA
TPEHUS NIOKOS, IPYTHE BUIBI TPEHHUS.

Cuna TSKECTM M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
nageHus. Jpwkenue muaHer Bokpyr Cousnma. IlepBasg kocMHueckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHON TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHOM OChIO BpalieHuss. MomeHT cuiibl. LleHTp TskecTu.

Nmnynsc Tena. M3menenne ummiynbca. Mmmynbe cunbl. 3aKOH COXpaHEHHUS
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexannueckasi pabota U MOUTHOCTh. PaboTa cui TsbKecTH, ynpyrocTu, TpEeHUs..
Cesi3p sHeprun u pabotel. IloTeHuumanbHass SHeprus Tena, MOAHITOIO Haj
OBEPXHOCTBIO 3eMiIM. [loTeHnmanbHas 3Heprus ckaToul NpykuHbl. KuHernueckas
sHeprud. TeopemMa O KHUHETHYECKOW 3HEPruu. 3aKOH COXPAHEHHSI MEXaHUYEeCKOMN
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOIrO JIBMKEHHUS Tejla OTHOCHUTEIBHO Pa3HbIX TeEll

OTCYETA.
2. CpaBHeHME MyTe€ld W TPACKTOPUM JABMKEHHS OJHOTO M TOrO XK€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHUs MPSMOJIMHEWHOTO IBUKECHHS.
4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMS.
Habmroienne ABMKEHUS TeNa Mo OKPY>KHOCTH.



8.
9.

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

Halnronenue MexaHWMuecKuX SBJICHHUM, MPOUCXOASIIUX B CUCTEME OTCUETa
«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHMOCTb YCKOPEHHMs Tejla OT MacChl Teja W JACHCTBYIOLIEH Ha HEro
CUJIBL.

HaGnronenue paBeHCcTBaA CUJT PU B3aUMOJICUCTBUU TEJL.

N3meHeHnue Beca Tesa Mpu yCKOPEHHOM JBUKECHUU.

IIepenaua umnyJsibca mpu B3aMMOACHUCTBUU TEIL.

[Ipeo6pa3oBanus SHEPTUU NPU B3aUMOJCHCTBUH TEII.

CoxpaHeHne uMnyJibca pyu HEYIIPYTrOM B3aUMOAECHCTBHM.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHMUECKON YHEPTUH MTPH CBOOOTHOM IMaICHUH.
CoxpaHeHre MEXaHMYECKOW PHEPTUM NMpU ABUKEHHUM Tella MOJ JIeUCTBUEM
IPYKHUHBI.

Jlabopamopnvie pabomet u onvimol.

1.

10.

11.

KonctpynpoBanue Ttpakra i pasroHa W JAIbHEWIIETO PaBHOMEPHOIO
JBVKEHUSI IIapUKa WU TEJIEKKHU.

Ornpenenenue CpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM JBUKEHUS
IapyKa 1o HaKJIOHHOM TJIOCKOCTH.

Omnpenenenue YCKOpPEHHsS TeJla NPU PABHOYCKOPEHHOM JIBUKEHUH 10
HAKJIOHHOM MJIOCKOCTH.

HUccnegoBanne 3aBUCUMOCTH IYTH OT BPEMEHM NPU PAaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rHUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBWIKCHHH 0€3
HAYAJIBHOM CKOPOCTH IIYTH OTHOCSTCA KakK pPsAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKA BPEMEHU OJUHAKOBBI.

HUccnegoBanne 3aBUCHUMOCTHM CUJIbI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JIABJICHUS.

Onpenenenue ko3 GUIIMEHTA TPEHUS CKOJIBKECHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM JIBIKEHUU TeJia TI0
TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenue pabOThl CWIBI  YOPYroCTH TMpU  MOABEME TIpy3a ¢
YICIIOJIb30BAaHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

N3yueHne 3aKk0Ha COXpaHEHUS SHEPTHM.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJHBI.



Koneb6arenbHoe nBkenre. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHUM: Mepuop,
4acToTa, aMIUINTyJa. MaTremMaTU4YecKUuil W NpPYXKUHHbIA MasATHUKU. [IpeBpamieHue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aTyxaromue Kosie0aHusl. BbIHyX/1I€eHHbBIE KoJeOaHusl. Pe3onanc.
Mexannueckue BoHbI. CBOMCTBAa MeXaHUYECKUX BOJH. [IpofosibHbIE U MOTIEpEYHbIE
BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MexXxaHHMYeCKUEe BOJIHBI B
TBEPAOM TeJIe, CEUCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicoTa ToHa. Otpaxenue 3Byka. MH(ppazByk u
yIAbTPa3BYK.

Hemoncmpayuu.

1. HaGmrogenue koseOaHui Ten MMOA JEWCTBUEM CHJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

Habmonenue xosnebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habnroienue BeIHYXI€HHBIX KOJIEOAHUI U pe30HaHCA.
PacnipocTpanenue npoaoiabHbIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).
Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUM PE30OHAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHue 4acTOThI U MIEpUoa KoieOaHU MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezeneHue 4acTOThl M IEPUOJIA KOJIEOAHU MPYKMHHOTO MAsITHUKA.

3. HccnenoBanue 3aBHCHUMOCTU TEpHOJa KOJIeOaHUN MOABEIIEHHOTO K HUTHU

rpy3a OT JIJTMHBI HUTHU.
4. UccnenoBanue 3aBUCHMOCTH MEPHOJA KOJIeOaHH MPY>KUHHOTO MAasTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH Iepuoja KojeOaHWil Tpy3a, MOJBEIICHHOIO K
HUTH, OT MACChI Ipy3a.

6. OmpIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  MEpUOAa  KoJieOaHWU
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3Mmepenue yckopeHus cBOOOJIHOIO MaJieHusl.

Paznen 10. D1eKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE  TIOJIE. DNEKTPOMarHuTHbBIE  BOJIHBL. CaoiicTBa
ANEKTPOMArHUTHBIX BOJIH. [llkana »3JIEKTpOMAarHUTHBIX BOJIH. Mcnonab30BaHue
ANEKTPOMArHUTHBIX BOJH JJII COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoga ceta. CkopocTh cBeTa. BOJTHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnvie pabomet u onvimol.
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1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOUJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBELI€ SIBJIEHMS.

JlyueBast monenp cBera. Mctounuku cBera. [IpsMonuHeHOE pacnpoCcTpaHeHne
ceeta. 3armenuss Connna u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH TMpenomieHus cBeta. [lonHOe BHYTpEHHee
OoTpakeHue cBera. Mcnonb30BaHKUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX
CBETOBOJIAX.

JIunza. Xon nydyeit B nuH3e. OnTuyeckas cucteMa (oroariapara, MUKPOCKOIa
u Teneckomna. ['na3 kak ontuueckas cucrema. ban3opyKkocTh U JaabHO30PKOCTb.

Pasnoxenue Oenoro cBeta B cnekrp. Omnbitel HbetoTona. Croxenue
CIIEKTpaJIbHBIX IBETOB. /ncniepcust ceeTa.

Hemoncmpauyuu.

[IpssMonMHEITHOE pacpOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Tonyuenne n3o0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.

Onruyeckuid CBETOBO.

Xon mydel B coOMparoiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[TomyyeHnue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpunumn neiicTBus gporoanmapara, MUKPOCKOIA U TEIECKOIIA.

10. Moens rinasa.

11. Paznoxenue 6e50ro cBera B CIEKTP.

12. [lomy4yenune 6e0T0 CBETA IPH CIIOKSHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH YIrja OTPaX€HUS CBETOBOTO Jiyya OT Yrjia
naJCHUs.

2. W3yueHue xapakTepUCTHK U300pa’keHUs MPEAMETA B TUIOCKOM 3epKajle.

3. HccnenoBanne 3aBUCMMOCTH YIja MNPEJIOMIIEHHS CBETOBOIO Jiyda OT YrJjia
MaJICHUS HAa TPAHULIE «BO3LYX—CTEKIION.

4. TlomyuyeHue M300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI MU ONTHYECKON CHIIBI coOuparouiei
JIVH3BI.

6. OmBITHI MO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTD.
OneITEl TIO BOCTIPUATHIO IBETA MPEAMETOB TPU WX HAOTIOIEHUU dYepes
[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanroBble IBJI€eHHUS.
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Onwitel Pezepdopaa u mnanerapHass mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u normnouieHue cBera atoMoM. KBaHTbI. JIMHEHYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, Oeta- U ramma-usznydeHus. CTpOE€HHUE aTOMHOTO
anpa. HykionHnas Mmoaens aToMHOTO siapa. M3oromnsl. PagroakTuBHbie peBpanicHusl.
Ilepuon nmostypacmnajia aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHBl COXPAHEHHWs 3apsIOBOTO U MacCOBOrO YHUCEIN.
OHeprus CBA3UM aTroMHbIX saep. CBs3b Macchl W dHepruu. Peakuuum cuHTE3a U
nenenus saep. Ucrounuku 3neprun CosHIla U 3BE3I.

Slnepnas osHepretuka. JleMCTBHS paguOAKTHBHBIX M3JIYYEHUHW Ha JKUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3JIy4€HUS U HOTJIOLIEHUS.

2. CnexTpsl pa3MyHbIX T'a30B.

3. Cnekrtp Boaopo/a.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cu€Turika HOHU3UPYIONIUX U3TyYCHUH.

6. Perucrpanus usirydeHus: pUPOJHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogeHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHULIBI IO TOPMO3HOMY ITyTH

(o gotorpadusim).

3. W3mepenue paanoakTuBHOTO (hoHA.

IHoBTOPHUTEIBbHO0-0000 1AM MOYIb.

[ToBTOpUTENEHO-00001IAIOIINNI MOTYJIb MPEIHA3HAUYEH JJI1 CUCTeMaTU3alluud U
000011IeHHs] TPEIMETHOTO COACPXKAHUSA U ONbITa JEATEIbHOCTH, MPUOOPETEHHOIO
OpU HM3YyYEHUU BCEro Kypca (M3HMKH, a TaKXKe A MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMeHy MO (U3HKEe UIsi OOYyYaromMXCs, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipy M3ydyeHHH NaHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECNeYMBAETCs AOCTHXKEHUE MPEAMETHBIX U
METanpeaMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHus,  QopMHUpyeTcs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTb: OCBOEHME HAy4YHBIX METOJOB HCCIICIOBAHMS
SABJICHUM NPUPOABI U TEXHUKU, OBJAJACHUE YMEHHUSIMU OOBACHATH (U3HMUECKUE
ABJIEHUS, TPUMEHSAA TMOJYYEHHbIE 3HAHUA, peWarbh 3aJadyd, B TOM YHCIIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpruHIMNIMATBHO ESTEILHOCTHBIM XapaKTep JaHHOTO pas3fesia peain3yercs 3a
CU€T TOTO, YTO OOYUAIOIIUECS BBIMOIHSIIOT 33JaHNS, B KOTOPBIX UM MPEAJIaraeTcs:

HA OCHOBE TMOJYYEHHBIX 3HAHW pacrno3HaBaTh W HAYyYHO OOBSCHATH
(bu3ndeckue BJIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;



UCIIOJIb30BaTh HAyYHbIE METOJAbl UCCIENOBaHUS (DU3MUECKUX SIBICHUH, B TOM
qucIie ISl IPOBEPKU FUIOTE3 U MOJyYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAyYHBIE OCHOBBI HamOOJIEE BAXKHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTUM, HAMPUMEp, MPAKTUYECKOTO HCIOJIb30BAHMS PA3IMUYHBIX HUCTOUYHHKOB
SHEPrUud HAa OCHOBE 3aKOHA IMPEBPAIICHUS UM COXPAHEHHUS BCEX M3BECTHBIX BUJOB
SHEPTUHU.

IHVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3ydyenne pU3MKU Ha ypOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsl HAIIPABJIEHO Ha
JOCTHUKEHHE JIMYHOCTHBIX, METANpeIMETHBIX MU MPEeIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTaTOB.

B pesynbTrare uzydeHus QU3MKU Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs y
oOyuaromierocss OyayT cQOpMHUpPOBaHbl CJEAYIOIIME JUYHOCTHBIE PpE3yJbTaThl B
4acTH:

e 1) marpMoTH4YeCcKOro BOCIMTAHUA:

e — NIPOSIBICHHE MHTEPECA K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(du3nuecKoil HayKu;

e — IIEHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3NKOB;

e 2) rpakKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

e — IOTOBHOCTb K AKTUBHOMY YYacTHIO B OOCYXJEHMU OOLIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHUKEHHIMA
buzukuy;

e — OCO3HAaHHWE BAKHOCTU MOPAJIBHO--3TUYECKUX NPHUHIMIOB B JEATEIBHOCTH
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE AICTETUYECKUX KauyecTB (PU3MUECKOW HAyKd: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

e — OCO3HaHME IEHHOCTU (PU3NYECKOM HAyKHM KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAXKHEMILEH COCTaBIAIOLICH
KYJbTYpBHI,



e — pa3BUTHE HAy4YHOM JIOO03HATEIBHOCTH, HHTEpPECa K MCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

e 5) popmupoBaHus KyJbTYpPbl 310POBbS M IMOLMOHAJIBHOI0 0J1ATONOIYyYHS:

e — OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOIMYECKOM MHpE, BaXXHOCTU IMpaBUi OE30MACHOTO IOBEACHMUS Ha
TpaHCIIOpTE, HAa JOpOorax, C DSJIEKTPUUECKUM U TEIJIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSIX;

e — c(OpMUPOBAHHOCTH HaBbIKA pedIIeKCUH, IPU3HAHUE CBOETO IIpaBa Ha OIINOKY
Y TaKOT'O XK€ Mpasa y APYroro 4ejaoBeKa;

e 6) TPYAOBOIO BOCIIUTAHMSA:

e — QAKTUMBHOE Yy4yaCTU€ B pEUICHUM NPAKTUYECKHMX 3a4ad (B paMKax CEMbH,
o0pa30BaTesIbHON OpraHu3alyy, ropoja, Kpas) TEXHOJIOTHYECKON U COLMaJIbHOM
HAIpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUM;

e — UHTEpEC K MPAKTHUECKOMY U3YUEHHIO PO ecCcHil, CBSI3aHHBIX C (DU3HUKOIL;

e 7) 3K0JI0TH4€CKOIr0 BOCIIMTAHUSA:

e — OpHEHTalMs Ha NpPUMEHEHHE (U3MYECKUX 3HAHUM JUIs pelleHus 3anad B
o0nacTu OKpyXarouieil cpeapl, IUIAHUPOBAHUS TOCTYNKOB U OLEHKH UX
BO3MO>KHBIX ITOCIEACTBUN JJIs1 OKPYKAIOIIEU CPEJIbI;

e — OCO3HaHUE TIJO0AJIBHOTO XapakTepa 3KOJOTMYECKUX MNpoOsieM M IMyTed ux
peuieHus;

e 8) amanranMu K U3MEHAKIIMMCH YCJAOBUSAM COLMAJIBLHON M NPHPOAHON
cpeasl:

e — IOTPEOHOCTH BO B3aUMOJAECHCTBUU NIPH BBINOJIHEHUN UCCIIEI0BAHUI U POEKTOB
($u3nYeCKOil HalPaBICHHOCTH, OTKPBITOCT OMBITY U 3HAHUSAM JPYTHUX;

e — TIIOBBIIEHHWE YPOBHSI CBOE€M KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
NESATEIbHOCTb;

e — NOTPEOHOCTH B (JOPMUPOBAHMHU HOBBIX 3HAHUMU, B TOM 4HCiE (HOPMYIUPOBATH
UJieU, TOHITHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSAX;

e — OCO3HaHWE JCPUIUTOB COOCTBEHHBIX 3HAHWUN M KOMIETCHTHOCTEW B 00JaCcTH
bu3uKy;

e — IUTAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHMIA;

e — CTpPEeMJICHHE aHAJIM3UPOBATH U BBIBIATH B3aMMOCBSI3U MPHUPOJBI, OOIIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX [JEHUCTBUM C YYETOM BIMSHHA Ha OKPYXKAIOLIYI0 Cpexy,
BO3MO>KHBIX [JI00ATBHBIX TOCTIEICTBUMA.

METAINIPEAMETHBIE PE3YJIBTATBI



B pe3ynbpTate ocBOCHHUS MpOTrpaMMBbl IO (GU3HUKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromerocs OyayT chOpMUPOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHUBEPCATbHBIC YUEOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEpPCAJIbHBICE  Y4eOHBIC  NICUCTBHS,  PETYJISTHBHBIC
yYHHUBEpCaJbHbIC yUeOHbIE TCHCTBUS.

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIEC 1eliCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

e BBIBISITh H XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKA OOBEKTOB
(sBNICHMI);

e yCTaHaBIMBATh CYIIECTBEHHBIA MpPHU3HAK KIACCHU(PHUKAIIUU, OCHOBAHMS IS
0000I1IeHN s U CpaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHsI B pacCMaTpUBAaEeMbIX (DakTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UIECKUM SIBIICHHUSIM;

e BBIBJSITH TPUYUHHO--CIICJICTBEHHBIE CBS3U TPU HU3YYCHUH (HU3HMICCKUX
SIBIIGHUH W TIPOIECCOB, JENaTh BBIBOJBI C MCTIOJIb30BAHUEM JCTyKTUBHBIX U
MHIYKTUBHBIX yMO3aKJIIOUE€HUH, BBIABUTATh THUIIOTE3bI O B3aMMOCBS3AX
(hUBUYECKUX BEIMYNH;

e CaMOCTOSITENIBHO BBIOMPATH CIIOCOO perieHus y4eOHoH (u3nueckor 3amadu
(cpaBHeHME  HECKOJIBKMX  BApUAHTOB  pEIICHUs, BBHIOOp HaumboIee
MOIXOSIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3zoBble uccienoBarejbCcKue 1eHCTBUA:

e HCMOJH30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKII HHCTPYMEHT TTO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSTEIHLHO COCTABJICHHOMY IUTAHY OIIBIT, HECIOKHBIM
bu3nuecKuii  DKCIIEPUMEHT, HEOOJbIIOe HCCIeI0BaHuEe  (PU3UIECKOTO
SIBIICHUS;

e OIICHMBATh Ha IPUMEHUMOCTH M JJOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYyUYECHHYIO
B X0JI¢ MCCTIEAOBAHMS WIIA SKCTICPUMEHTA;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHUS W BBIBOABI MO PE3yJIbTaTaMm
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,;

e TPOTHO3MPOBATH  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (DHU3HUECKHUX
MIPOIIECCOB, a TAaKXKE BBIBUTATH MPEIOJIOKECHHUS 00 MX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

e TIPUMEHSTHh PA3NUYHBIC METOMbI, HHCTPYMEHTBHl M 3alpOChl NIPU TIOUCKE |
orOope HWH(POpPMAIMK WU JAaHHBIX C YYE€TOM MPEIOKCHHON Yy4eOHOI
(bu3uYecKoil 3a1a4H;



aHAJIM3UpOBaTh, CHUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (GOpMy  MpeICTaBICHHUS
uH(GOPMaIIMU U WUTIOCTPUPOBATH PeIlIacMble 3314l HECIOKHBIMHU CXEMaMH,
auarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHAIIUSMHU.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

B XoZe oOCyxIeHus y4eOHOro marepuaina, pe3yabTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/laBaTh BOIMPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbI U
BBICKA3bIBaTh WJICW, HAIEJICHHbIE HA pEIICHHE 3aJa4d M MOJJIepKaHUe
0J1arokenaTeabHOCTH OOIIECHMUS,;

COIOCTABJISITh CBOU CYXJICHUS C CYXJCHUSMHU IPYTUX YUYaCTHHKOB JMAJIOra,
OOHapyXUBaTh Pa3IU4HE U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTaBIATh PE3YJbTAaThl BBIMOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYATLHON
paboTHI MIPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD I[EJIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh JACHCTBHS IO
e€ JOCTIKEHHIO: PACIPENENIATh POJH, 00CYKIaTh MPOLECCHl U Pe3yJIbTaThl
COBMECTHOH paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTUTas KaueCTBEHHOTO pe3yJsibTaTa IO
CBOEMY HAIPABJICHUIO U KOOPJIUHUPYS CBOM JACUCTBUA C IPYTMMH UYJICHAMH
KOMaH/Ibl;

OLIEHMBAaTh KayeCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT O KPHUTEPHSIM,
CaMOCTOSTENILHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOJCHCTBUSI.

PerynasiTuBHbIC YHHBEpCAJIbHbIE Y4eOHbIE 1eiCTBUS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUINX s
peieHus (pU3NIECKUX 3HaAHU;

OPUEHTHPOBATbCS B  PA3IMYHBIX  IOAXOAAX  MPUHATUS  PELICHUM
(MHOUBUYyaTbHOE, TPHUHATHE pELIEHUS B TpPyIIe, NPUHATHE PELICHUMA
rpynmnoin);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pelieHus] GU3NYECKON 3a7aud WM
IUIaHa HCCJIENOBAaHUS C YYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh IIPEAJIaracMble BApUaHThl PEILICHUH;
7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIb, AMOIHUOHAJIBbHbIN HHTE/JIEKT:



JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu ¥ NPEAJIaraTh IJIaH €€ U3MECHEHUS;
OOBACHATH  NPUYMHBI  JOCTWXKEHUS  (HEOCTHDXKEHMs)  pe3yJbTaToOB
NeSATEILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JACSATEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(U3MYECKOro UCCIEeI0BAHUS UM TPOEKTa) HA OCHOBE HOBBIX 00OCTOSATENLCTB,
U3MEHUBIIMXCS ~ CUTYyallMil,  YCTAaHOBJIEHHBIX  OMIMOOK,  BO3HUKIIMX
TPYJIHOCTEW;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTh C€0S1 HA MECTO APYroro 4eJOBEKa B XOJ€ CIOpa WU JUCKYCCHHM Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHUS U JIOTUKY APYTOro;
NpU3HABATh CBOE MPABO Ha OMIMOKY MpPH pelIeHU (PU3NYECKUX 3a7a4 WIH B
YTBEPKACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.

IHHPEAMETHBIE PE3YJIBTATDBI

K xonity oOydenus B 7 kjaacce mpeaMETHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh MOHATHS: (U3UYECKUE M XUMHUYECKUE SIBJICHUSI, HAOJI0ICHUE,
AKCIIEPUMEHT, MOJIEb, THIOTE3a, CAMHUIBI (U3UYECKUX BEITUYUH, aTOM,
MOJIEKYJa, arperatHble COCTOSHMS  BellecTBa  (TBEpHAOE, KUAKOE,
ra3oo0pas3Hoe), MEXaHW4YeCKoe ABWKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NpSIMOJIMHEWHOE), TPACKTOpHs, pPaBHOJCHUCTBYIOIIas cuja, aedopmarus
(ynpyras, rmiacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;
paznuyath siBiaeHUs (auddys3us, TEIIOBOE IBMKEHUE YACTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBUKCHHUE, HEPAaBHOMEPHOE  JIBHIKCHUE, VHEPLUS,
B3aUMOJICICTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBHIO
BpalllCHUs, TIepeiadya AaBJICHUSI TBEPIBIMU TEJIAMH, KUAKOCTSIMU U Ta3aMu,
aTMoc(epHOe JaBlieHHE, IUIaBaHWE TeJ, MPEBpAIlCHUs MEXaHUUEeCKON
SHEPruM) MO OIMUCAHUIO WX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacrio3HaBaTh  MPOSBJICHUE  W3YUYCHHBIX  (PU3MUECKUX  SBJICHHM B
OKpYy)KalollleM MHpe, B TOM 4HCJIe (Pu3NUecKue SBICHHS B MPUPOJE:
MPUMEPHI JBWXKEHUSI C PA3JIAYHBIMU CKOPOCTSMU B JKHBOM WU HEXKHBOU
NpUpPOAE, JCUCTBHE CWIbl TPEHUA B NPUPOAE W TEXHHUKE, BIIUSIHUE
aTMoc(epHOro JaBJICHUS HAa JKWBOW OpPraHW3M, TUIABaHUE PBIO, phIYaru B
TeJie 4YeJoBeKa, MPU ITOM NEPEBOJUTH MPAKTUYECKYIO 3ajladyy B Y4eOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UYECKUX SBJICHUI;
OMHCHIBATh M3YUYEHHBIC CBOWCTBA TEI U (DU3WUECKHUE SIBICHUS, WCIIOIB3YS
(du3nYecKue BeNMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MyTh,



CKOPOCTb, CPEAHsSI CKOPOCTb, CWJa YIPYTrOCTH, CHJIa TSKECTH, BEC TeEla,
CWJIa TPEeHHUs, AaBieHue (TBEPAOro Tena, KUAKOCTH, Ia3a), BHITAIKMBAIOIIAS
CWJIa, MeXaHuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI,
KO3(Q(QUIMEHT TMOJIE3HOTO JIEHCTBUS MEXaHHW3MOB, KHHETHYECKas M
NOTEHUMANbHASI  JHEPrusi), IMpU ONHCAHMM NPABWIBHO TPaKTOBAaTh
(¢u3nyeCKnil CMBICI UCHOJIb3YEMBIX BEJIUYMH, UX O0O3HAUEHUS U €IMHULIBI
(¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJibl, CBS3BIBAIOLIUE JaHHYIO
¢u3nyecKyl0 BENUYMHY C JPYTUMH BEJIMUYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMICTBa Tell, (U3MUECKUE SIBICHHUS M IPOLECCHI,
UCIOJb3ysl MpaBUia CIOKEHUS CUJ (BIOJIb OJHOM IpsMoOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbluara (Oyoka),
«30JI0TO€ MPABWIO» MEXAaHHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOW JHEPIuH,
Opy 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allMChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3NUUECKUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTyallud NPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTEPA: BBIABIATH
MIPUYHHHO--CJIEICTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX
IIaroB ¢ ONOpoil Ha 1-2 WU3yYyeHHBIX CBOWCTBAa (U3NYECKUX SIBJICHUM,
(u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemars pacu€THble 3aa4u B 12 neicTBUsL, UCOJb3Ysl 3aKOHBI U (hOPMYIIbI,
CBsI3bIBAOIIME (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBUSA 3a/1a4H
3alUChIBaTh KPATKOE YCIOBHUE, MOJCTaBIATh (U3NUYECKHE BEINYUHBI B
dopMyJIbl M NPOBOAUTH pPacu€Thl, HAXOJIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOAUMBbIE 1l  pEeUleHMs] 3aJady, OLIEHMBAThb  PEATMCTHUYHOCTD
MOJIy4eHHOU (PU3NUECKON BEJTMYHHBI,

pacrmo3HaBaThb MNPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh TMpPH [OMOIIU
(bu3NYeCKUX METOAOB, B OMMCAHUU HCCIEIOBAHUS BBIICISTH MPOBEPSIEMOE
IPEOJIOKEHNE (TUIOTE3Y), Pa3nuyaTh U UHTEPIPETUPOBATH MOJYyUYEHHBIN
pe3ysbTaT, HaXxOAWTh OMIMOKM B XOJE OIbITa, JeJaThb BBIBOJBI IO €ro
pe3yabTaram;

MPOBOAMTD OMBITHI IO HAOTIOJCHUIO (PU3NUYECKUX SBICHUN MM (HU3HUECKUX
CBOMCTB Ten: (HOpPMyIMpOBaTh MPOBEPSIEMbIE MPEIINON0KEHUSA, COOUpaTh
YCTaHOBKY M3 MPEUIOKEHHOIO0 O0OpYylOBaHUS, 3alMCBIBATH XOJ OIBITA U
(GopMyIIMpOBaTh BHIBOJIBI;

BBITIOJHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00béMa,
CIWJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U LU(POBBIX
npuOOpOB, 3alMChIBATh IOKa3aHWs HpUOOPOB C y4ETOM  3a/aHHOM
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;



NPOBOJUTH HCCIIEIOBAHUE 3aBUCHMOCTH OJTHOW (PU3NYECKOW BEIUYUHBI OT
APYrol C WCHOJb30BaHUEM TIPSIMBIX HW3MEpPEHU (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBIDKYIIETOCS TeIa OT BPEMEHH JIBYDKCHHSI TEJa, CHIIBI TPECHUS
CKOJRKEHHUS OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH TEl U
HE3aBHCUMOCTH CUJIbI TPEHHsI OT IUIOMIAI CONPUKOCHOBEHHS TEJ, CHIIBI
yIPYyroCTH OT YIJIMHEHUS TMPYKUHBI, BBITAJIKUBAIONIEH CHIIBI OT 00BEMaA
NOTpYXKEHHON YacTH Tela M OT IJIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTH OT
IJIOTHOCTH Teia, OT TAyOWHBI, HA KOTOPYK MOTPYKEHO TENO, YCIOBUU
MJIaBaHUS TEJ, YCIOBUW PABHOBECHS pblyara M OJOKOB), y4acTBOBAaTh B
TUTAHWPOBAHUU YYEOHOTO MCCIIeI0BaHuUs, COOMPATh YCTAHOBKY M BBITIOTHSTH
U3MEpEHMsI, CIIeAys TMPeAIOKCHHOMY IUIaHy, (DUKCHpOBaTh pe3yJIbTaThl
MOJTYYeHHOM 3aBHUCHUMOCTH (DPU3MUECKUX BEIMYUH B BHJIEC TMPEIIOKEHHBIX
Tabnui u rpaduKOB, JEIaTh BBIBOJIBI IO PE3YJIbTATaM HCCIICIOBAHUS;
MPOBOJIUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA KHUAKOCTU M TBEPJOTO TeNa, CHJIa TPEHUSI CKOJIBKEHUS, TaBIICHHUE
BO3/yXa, BBITAJKUBAIONIASl CHWJIA, JCHUCTBYIOIIass Ha TMOTPYyKEHHOE B
KUAKOCTH TEJ0, KOAP(HUIIMESHT TIOJIE3HOTO ACHUCTBUS MPOCTHIX MEXAHU3MOB),
clemysi TPEMIOKEHHOW WHCTPYKIIMHM: TPU  BBITOJTHCHUH W3MEpPEHUN
COOMpPATh IKCMIEPUMEHTATBHYIO YCTAHOBKY U BBIUMCIISITH 3HAUCHUE MCKOMOM
BEJIMYMHBI,

COOMIOaTh TpaBHJia TEXHUKHA OE30MacCHOCTH MpH paboTe ¢ 1abopaTOpHBIM
o0opyI0oBaHUEM;

YKa3bIBaTh MPHUHIIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOIIAIONINECs] COCYIbl, OapoMeTp, phIyar,
TIOJIBYKHBIN ¥ HETIOJBMYKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKTEepU30BaTh  MPUHIUIBI  JCUCTBUS ~ WU3YYEHHBIX MPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONUCaHUsA (B TOM YHCIE:
MOAIIAITHAKK,  YCTPOHCTBO  BOJOMPOBOJA, THAPABIMYECKHA  TIpecc,
MaHOMETp, BEICOTOMED, IMOPIIHEBON HACOC, apEOMETp), UCIIONb3Ys 3HAHUS O
CBOMCTBaX (U3WYECKUX SIBICHUI W HEOOXOAMMBbIC (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOANTH MIPUMEPHI (HAXOAUTHh WHHOPMAITUIO O IPUMEPAX ) MPAKTUIECKOTO
UCTIONB30BaHUSl  (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HH IS
obecrnieyeHus: 6€30MaCHOCTH MpU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUIECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIOCHUS HOPM DKOJIOTUYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpeaE;

OCYIIECTBJISATE OTOOP HWCTOYHMKOB uWH(popmaruu B MHTEepHETE B
COOTBETCTBUH C 3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIUXCS
3HaHUW ® TYTEM CpaBHEHUS PA3JMYHBIX HCTOYHHUKOB  BBIIEIATH



UHPOpMAIUIO, KOTOpas SBJSAETCS IPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJHEHUH Y4YEOHBIX 3a/laHuil HayYHO--TIOMYJISPHYIO
JUTEepaTypy (PU3UUECKOro COAepKaHMs, CIIPABOYHBIE MaTEpHUalbl, PECYPCHI
cetu MHrepHer, Biaxerp OpuéMaMHU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeodpazoBaHusl THPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KPAaTKUE IMUCbMEHHBIE U YCTHbIE COOOILIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGPOpMAIUU (PU3NYECKOTO COACpKAHHS, B TOM
qrclie myOINYHO JIeJaTh KpaTKUE COOOIICHUS O pe3ysibTarax MPOEKTOB WU
y4EOHBIX HCCJIEIOBAaHUI, NPU 3TOM TIPAMOTHO HCHOJIb30BaTh H3Y4YEHHBIN
NOHATUMHBIM anmapar Kypca (U3HKHM, CONPOBOXKIATh BBICTYIUICHHE
MpE3EHTAlUEN;

IpU BHINOJHEHUH YYE€OHBIX TPOEKTOB W MCCIEJOBAHUNA PACTIPEACIIAThH
OOs3aHHOCTH B TPYIIE€ B COOTBETCTBUM C TMOCTaBJIECHHBIMU 3a/layami,
CIIEOUTh 32 BBINOJIHEHUEM IIJJaHa JIEHCTBUM, aJE€KBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JEATENBHOCTb  IPYyHNbl,  BBICTPaUBaTh
KOMMYHHMKaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

UCTIONB30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEUIECTBA, KPUCTAJUIMUECKUE H
amop(HbBIE Tea, HACKHIIMICHHBI U HEHACHIIICHHBIN Tap, BIAKHOCTh BO3yXa,
TEeMIlepaTypa, BHYTPEHHSSI SHEPTHUs, TEIJIOBOW JIBUTATENb, JIEMEHTAPHBIN
AIIEKTPUIECKUI 3apsill, DJIEKTPUIECKOE TOJIE, MPOBOJHUKHA U JAUAJICKTPHKH,
MIOCTOSTHHBIN DJIEKTPUIECKHUI TOK, MAaTHUTHOE TTOJIC;

pasnuyaTh SBJICHHS (TETUIOBOE pACIIUPEHHE W CKaThe, Tervionepesaya,
TEIJIOBOE PABHOBECHE, CMAauMBAaHWE, KANWUIAPHBIC SBICHUS, HCHApEeHHE,
KOHJIEHCAIMsA, IUIABJIEHWEe, KpUCTAUM3aus (OTBEpACBAaHUE), KHUIICHUE,
Teruionepenaya (TerIonpoBOIHOCTh, KOHBEKIINS, U3ITyUYCHNUE), DIIEKTPU3AIUS
TEJ, B3aUMOJICHCTBUE 3apsAOB, NEHCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJICHCTBHE MAarHUTOB, JCHCTBME MArHUTHOTO IOJS Ha
MPOBOJHUK C TOKOM, SJEKTPOMArHWTHAs WHIYKIHS) IO ONHUCAHUIO WX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX ITaHHOE
(buznyecKoe sIBJICHUE;

pacrmo3HaBaTh  MPOSBICHUE  W3YYCHHBIX  (DU3MYECKHX  SIBICHUH B
OKPYXAIoIleM MHUpE, B TOM 4Yucie (U3UYECKUE SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KANWUIIPHBIC SBJICHUS B TIPUPOJIC, KPUCTAILIIBI
B mpupoje, manydenne ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, WHES, CHera, J3JCKTPUUECKHE SBJICHHUS B



atMoc(epe, JIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MArHUTHOE MOJ€ 3eMJH,
Apeld MoJIrocoB, pojib MArHUTHOTO TOJIS Ul KU3HU Ha 3emiie, MOJSPHOE
CUSTHUE, MIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B yU€OHYIO, BBIICIATD
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKK ) (PU3NUECKUX SBIICHUN;

ONKCHIBaTh W3Y4YEHHBIE CBOMCTBA T€Nl U (PU3NYECKUE SIBJICHUS, HUCIIOJIb3YS
¢u3nueckue BEIUYMHBI (TemrepaTypa, BHYTPEHHsSI SHEpPrus, KOJIUYECTBO
TEIUIOTHI, YAEJIbHasl TEIIOEMKOCTh BELIECTBA, YAENbHAs TEIJI0Ta [IJIaBJICHNUS,
yaenbHas TeIioTa Mapoodpa3oBaHus, yAeIbHas TEIJIOTa CTOPAHUS TOIIMBA,
KO3 (UIMEHT TOJIE3HOTO JCHCTBHUS TEIUIOBOM MAaIIWHBI, OTHOCHUTEIbHAs
BJIQKHOCTb BO31yXa, AJIEKTPUUYECKUH 3apsjl, CuUja TOKa, JJIEKTPUUYECKOE
HalpsOKEHUE, CONPOTHBIIEHUE IPOBOJHUKA, YIEJIBbHOE COIPOTUBIICHHE
BEIIECTBa, pabOoTa M MOIIHOCTH D3JEKTPHUUECKOTO TOKa), MPH OMNHUCAHUHU
NPaBWJIBHO TPAKTOBaTh (PU3UYECKUII CMBICI HCIOJB3YEMBIX BEJIMYUH,
0003HAYEHUA U EAUHHIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTMMHU BEIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3HUECKUE SBICHUS M TPOIECCHI,
UCIIONIb3YSl OCHOBHBIE TIOJIOKEHHUS MOJEKYJISIPHO--KHHETHUECKONH TEOpUHU
CTPOEHMs BEILECTBA, MPUHLMUI CYNEPHO3ULMU IOoJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH OMa s ydacTKa LIeNH, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHUs SHEPIUH, MPU 3TOM JaBaTh CIIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3aMKUCHIBATh €T0 MATEMAaTUUYECKOE BBIPAXKEHUE;
OOBSCHATH (PU3MUYECKHE TMPOLIECChl M CBOWCTBA TEJd, B TOM YHCIE U B
KOHTEKCTE CUTYallUd HPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
[PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1—2 JOorHyYecKux
1aroB ¢ omopod Ha |—2 WU3y4YEHHBIX CBOMCTBA (DU3MUECKUX SBIICHUH,
bu3nyecKrX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4d B 2—3 JIEHCTBUS, HCTIOJIb3YsI 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAOLIME (PU3NYECKUE BEIMUYMHBL: HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4M
3alUChIBAaTh KPATKOE YCJIOBHE, BBISABIATh HEJOCTATOK JAHHBIX JJI PEILICHUS
3aja4M, BbIOMpaATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE Ui €€ pelIeHHUs,
NPOBOAWTH PAcu€Thl M CpPaBHUBATH MOJYYEHHOE 3HA4YCHHE (HU3HUECKON
BEJIMUMHBI C U3BECTHBIMU JJAaHHBIMU;

pacrno3HaBaTb NpoOOJEMBbI, KOTOPbIE MOYKHO pPEIIUTh MpPU  I[TOMOLIU
(Gu3NYECKUX METOJ0B, HCIIOJb3Yysl ONMCAHME HCCIEN0BAHUS, BBIIEIAThH
IpoBEpsieMOE  MPEINOJOKEHUE, OLIEHWBATh  MPABUIBHOCTH  MOPSAKA
MIPOBEICHUS UCCIIEA0BaHNUS, AETIaTh BBIBOIBL;

IPOBOJIUTH OIBITHI 10 HAOIIOACHUIO (PU3NMUECKUX SIBICHUN WIN (PU3NYECKUX
CBOMCTB TeJ (KaNWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJIEHUS BO3/1yXa OT €r0



00bEMa, TemIepaTypbl, CKOPOCTH Mpollecca OCTHIBAHUS W HArpeBaHMs MpU
U3ITy4YEeHUH OT 1BETa M3JIyvaroniei (Ioraomaroliei) MoOBepXHOCTH, CKOPOCTh
WCIIapEHUsl BOJbI OT TEMIIEPATYpPhl KUIAKOCTH U IUIOIMIAAU €€ MOBEPXHOCTH,
ANEKTpU3alusg Tel W B3aUMOJEHCTBUE  DJEKTPUUYECKHUX  3apsOB,
B3aUMOJEHCTBUE MOCTOSIHHBIX MAarHWTOB, BU3yaJlM3alllsi MAarHUTHBIX MOJEN
MNOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO MOJIA HA MTPOBOAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArH1uTa, CBOMCTBA JIEKTPOBUraTENs TOCTOSHHOIO TOKA):
dbopMynupoBaTh TpOBEpsieMble TMPEANOIOKEHHUs, COOUPATh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYAOBaHMS, OMHUCHIBATh XOJ OMNbITa U (POPMYIHPOBATH
BBIBO/IbI;

BBIIIOJIHATD MPSMbIE WU3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH
BO3/lyXda, CHJbl TOKA, HANpSOHKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoOB W AATYMKOB (DU3MUECKHX BEJIMYMH, CPABHHUBATh PE3YJbTAThI
M3MEPECHHM ¢ YIETOM 3aJIaHHON aOCOIOTHON MOTPENTHOCTH;

POBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BETUYMHBI OT
IpYroi ¢  HCHOJb30BAHMEM  TMpPSIMbIX  U3MEpPEHU  (3aBUCHUMOCTH
CONPOTHUBJIEHUS TPOBOJIHUKA OT €r0 JUIMHBI, IUTOIIAIN TONEPEYHOTO CEYEHUS
U YIEJIBbHOTO CONPOTUBIIEHUS BEUIECTBA IMPOBOJHMKA, CHUJIBI TOKA, UAYILIErO
yepe3 MNpPOBOJHUK, OT HANpsDKEHUS HAa MNPOBOJAHUKE, WCCIEAOBAaHUE
MOCJIEIOBATENbHOTO M NapaJJIeIbHOTO  COEIMHEHUNW  MPOBOJAHHUKOB):
IUTAHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS,
clenyss TpPeIIOKEHHOMY IUIaHy, (PUKCHUpOBATh pe3yNbTaThl MOJyYEHHOM
3aBHCHUMOCTH B BUJE TaOIuIl ¥ rpaduKoB, AeaTh BBIBOJBI IO pe3yibTaTam
UCCIIEJOBAHUS;

OPOBOJUTh KOCBEHHbIE H3MepeHUsi (Qu3nyeckux BeluyuH (yaenabHas
TEIIOEMKOCTh BEILIECTBA, COMPOTUBIICHUE MMPOBOJHUKA, pab0Ta U MOIIHOCTh
AIEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEPEHUS, coOuparpb
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAys MNPEIJIOKEHHON HWHCTPYKLHH, U
BBIYUCJIIATh 3HAYEHUE BEJINYNHBIL;

coOI0/1aTh MpaBuila TEXHUKH O€30MaCHOCTH MpU padboTe ¢ J1abopaTOpHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh MPUHIUINBI  JEHCTBUS ~ M3YyYEHHBIX NOpUOOpPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX omucaHus (B TOM 4YHCIIE: CUCTEMa
OTOIUJIEHUSI JOMOB, TUTPOMETp, MapoBas TypOUHa, aMIepMeTp, BOJIBTMETP,
CUETUMK DJIGKTPUUECKOW DSHEPIrHM, dJIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsl), JNEKTPUUECKUE
MPEAOXPAHUTEIN, DIEKTPOMATHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIOJIb3Ysl 3HAHUA O CBOMCTBAaX (DU3MYECKUX SBICHUH U HEOOXOAUMbIE
¢du3nUecKkue 3aKOHOMEPHOCTH;



e pAcCMoO3HaBaTh TMPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIIBHBIC
npuOOpHI 1O CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKUIKOCTHBIM TEpMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETpP, IBUTATEIb BHYTPEHHETO CTOpPAHWSI,
AIIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBI DJIEKTPUUYECKUX Tl ¢
MOCIIEIOBATEIbHBIM U TApaJUICIbHBIM COSAMHEHUEM 3JIEMEHTOB, pasiinyasi
yCIIOBHBIE 0003HAYCHHSI SJIEMEHTOB AIEKTPUICCKUX TIETIeH;

e TIPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIIHIO O MTPUMEPaX) MPAKTUIECKOTO
UCIIONIB30BaHUs  (DU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HU IS
oOecniedeHrs 0€30MacHOCTH MPHU OOpaIlleHUuH ¢ MPUOOPaMU U TEXHUYECKHUMHU
yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO
MIOBENICHUS B OKPYKAIOIICH cpejie;

e OCYIIECTBIIATHh MOUCK MH(MOpMaIuu (puudeckoro coaepkanus B IHTepHeTe,
Ha OCHOBE WMEIONIUXCS 3HAHUM W TYTEM CpPaBHEHUS TOMOJHUTEIHHBIX
HMCTOYHHUKOB BBIJEIATh WH(POPMAIHIO, KOTOpasi SBISETCS MPOTHBOPEUNBON
WJIA MOKET OBITh HEIOCTOBEPHOM;

e WCIOJIb30BaTh TPU BBHIMIOJHCHUH YUYEOHBIX 3aJlaHUi HAyIHO--TIOMYJISIPHYIO
TUTEPATYPy (PU3NUECKOTO COAEpKaHUS, CIIPABOYHBIC MATEpPUAIbI, PECYPCHI
cetu UMHTepHer, Bmamerb NpuéMaMH  KOHCTICKTUPOBAHHUS  TEKCTA,
npeodpazoBaHusi THGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHUS,
o600mass uHpOPMAIMI0O M3 HECKOJIBKUX HCTOYHHUKOB  (HU3NUECKOTO
coliepKaHusl, B TOM YHUCJIE MyOJMYHO MPECTABISATh PE3yJIbTaThl IPOSKTHON
WM UCCIIEAO0BATENIbCKON JCSTENIBHOCTH, MPU STOM TPAMOTHO HCIIOJIh30BATh
M3yYCHHBI TOHSITHHHBIA  ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIINCH;

e TMpPU BHINIOJIHCHUH YYCOHBIX TIPOCKTOB M HCCICAOBAHUN (HU3UICCKUX
MPOIIECCOB  PACTIPENENATh OOS3aHHOCTH B TPYIIEe B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMU, CIICUTh 32 BBIMOJTHCHHEM ILJIaHA NEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIaa B
AESTENbHOCTh TPYMIBI, BBICTpAaMBaTh KOMMYHHKATHBHOE B3aUMOICHCTBUE,
MIPOSIBJISISt TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xonity oOydenus B 9 kiaacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

e WCIONB30BAaTh TMOHATHS: CHUCTEMa OTCcu€Ta, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHYECKOTO JBIDKEHUS, AedopMaIus
(ynpyrasi, TmacTh4yeckas), TpEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE,
HEBECOMOCTh WM TEPErpy3KH, IEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEIo,
IIEHTP TSDKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHE KoieOaHus U
BOJIHBI, 3BYK, HHQPA3BYK U YIbTPa3BYK, AIEKTPOMArHUTHBIC BOJHBI, IITKajIa



AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaTbHO30PKOCTb, CIIEKTPHI
UCITyCKaHHsI U TOTJIOIIEHUs, ajbda-, 6eTa- U TaMMa-u3JIyuyeHUs, U30TOIIbI,
AJIepHAast SHEPTETHKA;

pa3nuyath SBJICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEHHOE
IBIKEHUE, PABHOYCKOPEHHOE TPSAMOJMHEHHOEe JBW)KEHHE, CBOOOIHOE
najieHue TeJ, PaBHOMEpPHOE JBIDKEHHE IO OKPY)KHOCTH, B3aUMOJEHCTBHE
TEJI, PEaKTUBHOE [BU)KEHHE, KoJiebaTelbHOE IBMKEHHE (3aTyXarolue Hu
BBIHY/JICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE [BHKEHHE, OTPaKEHHUE
3BYKa, NPSAMOJMHEWHOE pPACIpOCTpAaHEHHE, OTPAKEHHE U TNPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTpPakKeHUE CBETA, pa3joKeHHE Oelloro cBeTa B
CIIEKTP U CIIOKEHHE CIIEKTPAIbHBIX [[BETOB, TUCIIEPCHs CBETA, €CTECTBECHHAS
pPaZMOaKTUBHOCTh, BO3HMKHOBEHHE JIHMHEWYATOrO CIEKTpa H3IYUYCHHS) IO
OMHCAaHUI0O WX  XapaKTepHBIX CBOWCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

pacrio3HaBaThb  NPOSIBIEHHWE  U3YyYEHHBIX  (U3NYECKUX  SBJICHUHA B
OKpyKaromieM Mupe (B TOM uyucie (GU3NYEeCKUe SBICHHUS B TPHUPOJE:
OPWIKBBI U OTJIUBBI, JIBWKeHUE TaHeT COJMHEYHON CHCTEMBbI, PEaKTUBHOE
JABM)KCHHE JKHUBBIX OPraHMW3MOB, BOCIPHSITHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEIICMUYECKHE BOJIHBI, IlyHaMH, 3XO0, [[BETa TE€J, ONTUYECKHE
SBIICHUsT B  Hpupoae,  Ouonornyeckoe  JIEHCTBHE  BUIMMOTO,
yIbTpauOIETOBOIO M  PEHTITEHOBCKOTO  HM3JIyYEHHUH, eCTeCTBEHHBIN
paZMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4H, paJHOAKTHBHOE H3IyuYeHUE
MPUPOIHBIX MUHEPAJIOB, ACHCTBUE PaTUOAKTHUBHBIX U3TyYEHUN HA OpPraHU3M
YeNoBeKa), MpPU 3TOM MEPEeBOJAUTH MNPAKTUYECKYI0 3aJadyy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHUI;
OTNKCHIBAaTh WM3YYCHHBIE CBOMCTBA TEN U (PU3WUYECKUE SIBICHUS, HUCIOJb3YS
¢busznueckue BeTMYMHBI (CpelHAsS U MIHOBEHHas CKOPOCTh Tella MpH
HEPAaBHOMEPHOM JIBIDKEHUHU, YCKOPEHHE, IepeMEIIeHnue, IMyTh, YIJoBas
CKOpOCTh, CHJIAa TpPEHUs, CWJIa YIOPYIOCTH, CHJA TSDHKECTH, YCKOpPEHHE
CBOOOJHOTO TaJeHus, BeC TejJa, WMIIYJbC Teja, UMIYJIbC CHIIBI,
MexXaHu4yeckas paboTa ¥ MOIIHOCTb, MOTEHIMAIbHAS DSHEPIrus Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHUANbHAsI SHEPTus CHKaToh
NPY>KUHBI, KHHETUYECKAsI SHEPrusl, MOJHAs MEXaHU4ecKas SHeprus, Nepuos
M 4YacToTa KoJjieOaHWil, JyIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBETa, I[IOKa3aTelb NPEJIOMJICHUS Cpefbl), NpU OINUCAHHU
NPaBWJIBHO TPAKTOBaTh (PU3UYECKUII CMBICT HCIOJB3YEMBIX BEJIMYUH,
0003HAYEHHUS U EOUHHIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JAPYTHMMH BEIMYHWHAMH,
CTPOUTH TPAPUKHN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3YsI 3aKOH COXpaHEHUsI YHEPruu, 3aKOH BCEMHPHOTO TSITOTEHUS,
MPUHITUTT CYTIEPIIO3UIIUNA CUJI, PUHITATT OTHOCUTEIHLHOCTH [ anmiies, 3aK0HbI
HeroToHa, 3aK0H cOXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAKEHUS U TPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsI0BOIO0 U MACCOBOI'O YHUCEN MPU SJIEPHBIX
peakuMsiXx, MpU H3TOM JiaBaThb CJOBECHYIO (OpPMYJIHMPOBKY 3aKOHa H
3aMKUChIBaTh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3MYECKHE TMPOLIECChl M CBOWCTBA TEJd, B TOM 4YHCJIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO--CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX
IaroB C Onopod Ha 2-3 HU3Y4YEHHBIX CBOICTBAa (U3MUECKUX SIBIICHUM,
bu3nyecKrx 3aKOHOB MM 3aKOHOMEPHOCTEH;

pelaTth pacy€THbIE 3a/lauu (OMUpAaroIMecss Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJNB3YS 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE (PU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHaJiM3a YCJIOBHS 3aJaud 3alUChIBATh KPAaTKOE YCIOBUE, BBISBISATH
HEJOCTAIOIIME WM U30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOMUMBIE ISl  pEIIeHUs, MPOBOAUTh PacyéTbl U  OLEHUBATh
PEATUCTUYHOCTD MOJIYYSHHOTO 3HAYEHUS] (PU3NIECKON BETUUHHBI;
pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXHO PEHIUTh MpPU TMOMOIIU
(U3MYECKUX METOJIOB, HCIOJIb3ysl OINMCAaHUE HCCIEAOBAHMS, BBIACIATh
NpOBEpAEMOE  MPENANOJOKEHUE, OLEHUBATh MPaBUIBLHOCTh  MOPSAKA
MPOBEJICHUS UCCIIEOBAHNUSA, J€JIaTh BBIBOIbI, MHTEPIPETUPOBATH PE3YIbTATHI
HAOJIFOJCHHI U OIIBITOB;

IPOBOJUTH OIBITHI MO HAOIIOAEHUIO (DU3UUECKUX SBJICHUN WU (PU3NYECKHX
CBOMCTB Tea (M3yuyeHHe BTOpOro 3akoHa HproTOHa, 3aKOHA COXpaHEHUs
SHEPruM, 3aBHUCHUMOCTh IMEpHOJa KOJeOAHWW NPY>KMHHOTO MAasTHHKA OT
Macchl Tpy3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTb OT aMIUIMTYAbI
MaJIbIX KOJeOaHUM, MPAMOJIMHENHOE PacIpOCTPAHEHUE CBETA, Pa3I0KEHUE
0eJIoro cBeTa B CHEKTP, U3YYEHUE CBOMCTB M300pakeHUs B IJIOCKOM 3epKalie
U CBOWCTB H300pakeHHUs MpeaMeTa B coOHMparomie JuH3e, HaboJIeHue
CIUIOIIHBIX U JTUHEHYATHIX CIIEKTPOB U3JIYUYECHHUS): CAMOCTOSTEIBHO COOMPATh
YCTaHOBKY U3 N30BITOYHOTO Habopa 000pyI0BaHus, ONUCHIBATH X0/ ONbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOIBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEpPHUI0 NPSIMBIX HM3MEPEHUH, Ompenensis
CpelHee 3HaueHUE u3MepseMod BelduuMHbl ((POKYCHOE paccTosiHue
coOuparomed  JUH3bI), OOOCHOBBIBaTH BBIOOpP CHocoba HU3MEpeHHs
(M3MepuTeTHLHOTO MPUOOPA);

NPOBOJUTH  MCCJEIOBAHHME 3aBUCUMOCTEM  (PU3MYECKUX BEIMYHMH C
UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTH IyTH OT BPEMEHHU MpHU



PaBHOYCKOPEHHOM  JIBUKEHUMM 0€3 HayaJbHOW CKOPOCTH, Iepuojaa
KOJIeOaHU MaTeMaTUYECKOro MasTHUKA OT JIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXeHUs CBETAa OT yrjia MaJeHUs M yria MpeIoMJICHHs OT yria MajaeHus):
IUIAHUPOBAaTh ~ UCCJEIOBAHUE, CaMOCTOSITENIBHO COOMpaTh  yCTAHOBKY,
(UKCUpPOBaTh Pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BEIIMYUH
B BUJIE TA0JIUII U TPaQUKOB, A€NaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEIOBAHUS;
POBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYUH (CPENIHSASI CKOPOCTh
U YCKOpEHHE Tela TMpPU PaBHOYCKOPEHHOM JBUKCHHH, YCKOpPEHHUE
CBOOOMHOrO TMaACHUA, KECTKOCTh NPYXKHUHBI, KOIPPHUIHEHT TpEeHUS
CKOJIL)KEHHS, MEXaHu4yeckass paboTa M MOUIHOCTb, 4YacTOTa M MEPUOJ
KOJI€OaHUM MaTeMaTUYECKOTrO M MPYKUHHOTO MAsTHUKOB, ONTUYECKAs CHJIa
coOuparomeld JMH3bI, PaJUOaKTUBHBIN (HOH): TUITAHUPOBATH HU3MEPEHHUS,
cOOMpPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIETY s
NPENJIOKEHHOW  MHCTPYKIUH, BBIYHCIATh  3HAYCHHWE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJYUYEHHbIE PE3yJbTaThl C YYETOM 3a/IaHHOM MOTPEITHOCTU
U3MEPEHNM;

coOMI0AaTh MpaBUiia TEXHUKU OE30MacHOCTH MpH padboTe ¢ 1adopaTOpHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKA H3YUYEHHBIX (PU3NYECKUX MOJENCH:
MaTepHualibHasi TOUKa, aDCOMIOTHO TBEPJIOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA,
Jqyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas MOJEJb
aTOMHOTO S/1pa;

XapaKTepu30BaTh  MPUHIUINBI  JEHCTBUS  M3YyYEHHBIX NOpUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha MUX omnucaHus (B TOM YHCIE:
CIUAOMETp, JATYUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, paKkeTa, 3X0JoT,
OYKH, TEpUCKom, (oToammapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOII,
J03UMETp, kamepa BuibcoHa), UCIONb3ysl 3HaHUS O CBOMCTBaX (PM3MUYECKUX
SBJIEHUN ¥ HEOOXOAUMBbIE (PU3UUECKIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIbHBIX NPUOOPOB M TEXHOJIOTHYECKUX MPOLIECCOB MPHU
pelieHnr  y4yeOHO--MPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl s
MOCTPOCHHUS N300paKEHUI B IITIOCKOM 3epKajie M COOMPAIOIIEH JINH3E;
NPUBOJUTH IPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl  (PU3MYECKUX 3HAHUKW B TIOBCEAHEBHOM JKU3HU s
obecrnieyeHus: 6€30MaCHOCTH MpH OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUIECKUMHU
YCTPOICTBaMH, COXpaHEHUS 310POBbS M COOTIOACHHSI HOPM KOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpeAE;

OCYUIECTBJISATH MOUCK HHpOpMaLnK GU3HUECcKoro cojaep:xanusi B MIntepuere,
CaMOCTOSTENbHO  (POpMYyNIHpYsl TMOUCKOBBIM  3ampoCc, HAXOAUTh IYTHU



ONpe/ieNICHUs] JOCTOBEPHOCTH IOJYYEHHOM MH(pOpMaUM Ha OCHOBE
MUMEIOIINXCS 3HAHUU U TOTIOJIHUTEIbHBIX NCTOYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJHEHUH Y4YEOHBIX 3a/laHuil HayYHO--TIOMYJISPHYIO
JUTEepaTypy (PU3UUECKOro COAepKaHMs, CIIPABOYHBIE MaTEpHUalbl, PECYPCHI
cetu MHrepHer, Biaxerp NpuéMaMHM  KOHCIEKTUPOBAHUS  TEKCTA,
npeodpazoBaHusl THPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHPOpMALlMU M3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COIEp>KaHUS,
nyOJIMYHO MPEACTaBIATh PE3YJIbTAaThl MPOEKTHOM WM HCCIEN0BATEIbCKON
NEATEIbHOCTH, TP 3TOM I'PaMOTHO HCIIOJb30BATh W3YUYEHHBIN MOHATHWHBIN
anmapar H3y4aemMoro pasjaena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHE

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayJUTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undgposbie)
n/  PpasiesioB U TeM Bcer  KoutpoJbh IpakTHyeck
o0pa3oBaTte/ibHbIE
1 NporpamMmmasl 0 ble padoThI ue padoTsbl
pecypcsbl
Pa3neu 1. ®usnka u e€ posib B NO3HAHMHN OKPY:KAKOIIEro MUpPa
but6mmoreka [IOK

®dusuka - HayKa o

1.1 2 0 0 https:/m.edsoo.ru/7f416
pUpoJIe
194
bubnunorexa [IOK
duznueckue
1.2 2 0 1.5 https://m.edsoo.ru/7f416
BEJIMYNHBI
194
EcrecTtBenHOHay4H bu6muoreka [JOK
1.3 BIIf METON 2 0 1 https://m.edsoo.ru/7f416
IO3HAHUA 194
Hroro no pazneny 6

Paznean 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHNH BellleCTBA

Crpocrie but6mmoreka [IOK
2.1 p 1 0 0.5 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBmxeHue u bubmuorexa [{OK
2.2 B3aUMO/JICHCTBHUE 2 0 1 https://m.edsoo.ru/7f416
YacTHUIl BEIlIeCTBA 194




ArperaTHble bu6nuorexa [IOK
2.3 COCTOSIHUS 2 0.5 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBHe TeJl
but6mmoreka [IOK
MexaHn4UecKoe
3.1 3 0 https://m.edsoo.ru/7f416
IBIDKEHHUE 194
WHepuuis, Macca but6mmoreka [IOK
3.2 P, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTE 194
but6mmoreka [IOK
3.3 Cuna. Bune! cun 14 1 https://m.edsoo.ru/7f416
194
Hroro no pasneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
JlaBiienue.
[Tepenaua
but6mmoreka [IOK
TaBJICHUS
4.1 . 3 0 https://m.edsoo.ru/7f416
TBEPIILIMU TEIIAMH, 194
JKUIKOCTSIMH U T
rasamu
Tlasnenne bubmuoreka [IOK
4.2 5 0 https://m.edsoo.ru/7f416
JKUIKOCTH
194
Bbubnunoreka LIOK
ATtmocdepHoe
43 dep 6 | https://m.edsoo.ru/7f416
JaBIICHUE
194
eicTBue
Bbubnunorexa LIOK
’KHIKOCTH U rasa Ha
4.4 . 7 1 https://m.edsoo.ru/7f416
MOTPYXEHHOE B 194
HUX TEJIO0 -
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
PaGora it but6mmoreka [IOK
5.1 3 0 https://m.edsoo.ru/7f416
MOIIIHOCTE
194
MpocThic bubmuoreka [IOK
52 p 5 0.5 https://m.edsoo.ru/7f416
MEXAHU3MBI 194




bubmuoreka [IOK

Mexannueckast
53 4 1 https://m.edsoo.ru/7f416
SHEprus
194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO
YACOBIIO 68 13

I[TPOTPAMME




8 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaumenoBanue
(undgposbie)
n/ | pasieioB U TeM Becer  Kourpoububl  IIpakTuueck
oOpa3oBaTe/ibHbIE
n NMpPorpamMmbl 0 € padoThl e padoThbl
pecypcebl
Pa3pen 1. TentoBble iBJIeHUSA
Crpoenue u bubnuorexa [IOK
1.1 CBOICTBa 7 0.5 0 https://m.edsoo.ru/7f4181
BEILIECTBA ce
TeIIoBhIC but6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLECCHI
ce
Hroro no pazneny 28
Pa3nea 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHHUS
DJIEKTpUYECKue
3apsibl. bubnmoreka [JOK
2.1 3apspKeHHBIC Tena 7 1 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/JICVICTBUE
[TocTostHHBIN Bbubnunorexa LIOK
2.2 AJIIEKTPUUCCKUN 20 1.5 7 https://m.edsoo.ru/7f4181
TOK ce
MALHITHLL bubmuoreka [IOK
2.3 6 0 2 https://m.edsoo.ru/7f4181
SIBJIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa [IOK
2.4 P 4 1 0 https://m.edsoo.ru/74181
ast THAYKLHUS
ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO
68 5 15
YACOBIIO

I[TPOTPAMME




9 KVIACC

KonuyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue
(undgposbie)
n/ | pasieioB U TeM Bcer  KourtpouibH IpakTH4eck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThbI e padoThbl
pecypchbl
Pa3zpen 1. Mexanunueckue siBJIeHUS
Mexanuueckoe
but6mmoreka [IOK
IBWKEHUE U
1.1 10 1 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €TO 26
ONKCaHUs T
BzaumoneiicTBue bubmorexa LIOK
1.2 20 1.5 3 https://m.edsoo.ru/7f41a4
TN
a6
but6mmoreka [IOK
3aKOHBI
1.3 10 1 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Hroro no pazneny 40
Pa3zpen 2. Mexannyeckune Ko0Je0aHUA M BOJTHBI
but6mmoreka [IOK
Mexanunueckue
2.1 7 0 3 https://m.edsoo.ru/7f41a4
KOJIEOaHM
a6
Bbubnunorexa LIOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazneny 15

Paznen 3. DiieKTpoMarHuTHOE 10Ji€ U 3J1eKTPOMATHUTHBIE BOJIHBI

DNIEKTPOMarHuTH
but6mmoreka [IOK
o¢ 1oJie U
3.1 6 0 2 https://m.edsoo.ru/7f41a4
ANEKTPOMArHUTH >
bIC BOJIHBI T
Hroro no pazneny 6
Pa3nen 4. CBeToBbBIE SIBJIEHHS
3aKOHBI Bbubnunorexa LIOK
4.1 pacrpocTpaHeHHUs 6 0 2 https://m.edsoo.ru/7f41a4
cBeTa a6
JIuH3eI B bubnunorexa [IOK
4.2 OINTHYECKUE 6 1 3 https://m.edsoo.ru/7f41a4

pUOOPBI

a6




I[TPOTPAMME

Pasnoxxenne but6mmoreka [IOK
4.3 0eJIoro cBera B 3 0 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazneny 15
Pa3znen 5. KBanToBble IBJIeHUA
Hcnyckanue u bubnmoreka [JOK
5.1 MTOTJIOIICHHUE 4 0 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CrDocHIMe but6mmoreka [IOK
52 p 6 0.5 1 https://m.edsoo.ru/7f41a4
ATOMHOTO Sipa
a6
SxepHbie but6mmoreka [IOK
53 p 7 1 1 https://m.edsoo.ru/7f41a4
peakiuu
a6
Uroro no pazneny 17
Pa3znen 6. [loBTOpuTEIHLHO-0000 1AM MOYJIb
IToBTOpEeHuE 1
0000111ICHHE bubnuorexa [{OK
6.1 cojiepKaHus 9 0 2 https://m.edsoo.ru/7f41a4
Kypca QU3UKH 32 ab
7-9 Kiacc
Uroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 7 27
YACOB I10




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VUEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKimoHepHOE 00IIIECTBO
«M3parenscTBO «IIpocBenienne»

» ®usuka, § knacc/ [lepsimkun A.B., O611ecTBO C OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe o61ecTBo «3maTenscTBO
«IIpocsemienue»

» dusuka, 9 knacc/ [epeimkud A.B., I'yrauk E.M., O611ecTBO ¢ OrpaHMueHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe odiecTBo «M3aaTenbcTBO

«IIpocseuieHue»

METOANUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

®usuka. Tectol. 7 kiace (aBropsl: H. K. Xannanos, T. A. XaHHaHOBA).
®duszuka. CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE pa0boThl. 7 Kilacc (aBTophl: A. E.
Mapomn, E. A. Mapon). — M.:

Hpoda, 2016

®uzuka. [lunaktudyeckue matepuansl. 7 kiaace (aBTopel: A. E. Mapom, E. A.
Mapon). — M.: llpoda

®dusuka. CoopHUK BONPOCOB U 3a1ad. 7 knacc (aBtopsl: A. E. Mapow, E. A.
Mapomn, C. B. ITo3oiickun). —

M.: dpoda, 2017



®dwusuka. J/[narnocruueckue padotsl. 7 kimacce (aBropsl: B. B. Illaxmartosa, O. P.
[Medep). — M.: lpoda

Mapon, E.A. Mapon CamocTosiTenbHbI€ U KOHTPOJIbHBIE pa0OTHI-8

kiacc 2017 M. dpoda

[[TaxmaTora ,O.P. llledep Jnarnoctuueckue padboTsl -8 kiacc 2016

M. Jlpoda

Mapon, E.A. Mapon, C.B. [lo3oiickuit Coopauk Bonpocos u 3anau

2015 M. ipoda

dusnka. Metoaunueckoe nmocoodue. 9 knacc (aBropsl: E. M. I'ytHuK, O. A.
UepHukoBa).

®dusuka. Tectol. 9 knacc (aBrop H. U. Cnennera).

®uzuka. [lunaktudeckue matepuansl. 9 knace (aBTopel: A. E. Mapow, E. A.
Mapomn).

®dusuka. CoopHUK BONpOcoB U 3a1ad. 9 knacc (aBTopsl: A. E. Mapow, E. A.

Mapomn, C. B. I1o3oiickuit).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



7 KIIACC

1. bubnuoteka — Bc€ o npeamery «Pusnka». — Pexxum noctyna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum pgoctyna: http://fizika-class.narod.ru

3. Equnas xomekius nudpoBeiX 00pa3oBaTeNbHbIX peCypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

4. HTepecHble MaTepualbl K ypokaM (PU3UKH MO0 TeMaM; TECTHI 10 TEMaM;
HarJsAHbIe TocoOUs K ypokam. — Pexxum fgoctymna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexxuM qoctymna:
http://www.openclass.ru

6. DIIEKTpOHHBIE YYEOHHUKH IO pu3nke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIACC

1. bubnuoreka — Bc€ o npeamery «Pusnka». — Pexxum noctyna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum pgoctyna: http://fizika-class.narod.ru

3. Eaunas xomekius udpoBbIX 00pa3oBaTeNbHbIX peCypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. HTepecHble MaTepualbl K ypokaM (PU3UKU MO0 TeMaM; TECTHI 10 TEMaM;
HarJsAHbIe TOcoOUs K ypokam. — Pexxum nocrtymna: http://class-fizika.narod.ru

5. Hudposeie oOpazoBaTenbHbIE pecypchl. — PesxxuMm qocryna:



http://www.openclass.ru

6. DnexTpoHHBIE yueOHUKHU 10 pusmke. — Pexum nocryna:
http://www.fizika.ru

9 KJIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum mpoctyna: http://fizika-class.narod.ru

2. Enunast komuiekuust tupoBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexum
noctyna: http://school- collection.edu.ru

3. UnTepecHbie MaTepHalbl K ypokaM (DU3UKHU O TEMaM; TECTHI 110 TeMaM;
HarJsIHbIe TOCOOUs K ypokaM. — PexxuM noctymna: http://class-fizika.narod.ru
4. udpossie 0Opa3zoBaTeNbHbIE pecypchl. — Pexxum mocTyma:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHY 10 pusmke. — Pexum nocryna:
http://www.fizika.ru

6.{uctanimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KIacc.
CeteBoe oOpaszoBaTeabHOe cooO1iecTBo. http://www.openclass.ru/node/109715
7. Enunas kosteknus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denmepanbHbIi IEHTP HHHOPMAIIMOHHO-00pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 ceHTAOps» MaTepuabl Mo Gpu3uKe.



http://archive.1september.ru/fiz

11. Arumanuu pusndeckux o0beKTOB. http://physics.nad.ru/

12. Kupas pusuka: obyuaromias mporpamma. http://www.int edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru

https://uchi.ru/

https://sferum.ru/
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