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MNOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOXKEHUH W TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTENIbHON IMPOTPaMMBbI, MPEICTAaBICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepalibHOI paboueit mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanust yueOHoro npeamMera «Ousnkay.

Copnepxanue mnporpamMmbl 1O (GU3MKE HamNpaBieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaIOIIMUXCA W OPraHU3alUi0 HU3y4YeHUs
¢u3MKN Ha JAEATeTbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCA
BO3MOXXHOCTH Yy4yeOHOro mpenmera B peanusauuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM 0Oy4eHHs], a TaKxKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

[TporpamMma no ¢u3mke ycTaHaBIMBAET pacHpeesieHne yueOHOro MmaTepuania
1o rojgam oOyueHus (1o Kjaccam), IpejaraeT NpUMEpHYIO MOCJIEN0BATEIbHOCTD
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJEpKAHHS U
Y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yYaIOmUXCS.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MTOMOILY YYHUTEIO B CO3/IaHUU paboyell MporpaMmMbl IO Y4EOHOMY MPEIMETY .

®duzrka SBISETCS CUCTEMOOOPA3ylOUIMM U1 €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, OCKOJIbKY (PM3HMUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBJICHUHM, HW3y4aeMbIX XHUMHEH, OUOJOTHEH, acTpoHOMUEH U (Pu3NUeCcKOI
reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl MPUMEHEHHS HAyyHOTO METOAa
MO3HAHUS, TO €CTh CIIOCO0Aa MOJYUYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna U3 raaBHBIX 3a7a4y (PU3MUEeCKOro o0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH U
MHTepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraer OBJIAJICHUE
CJIEYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

¢ Hay4HO OOBSCHSTH SIBJICHUS;

* OLCHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAHUS;

¢ WHTEPNPETUPOBATh  JA@HHBIE W  HCIIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA IS MOJIy4YE€HUS BHIBOJIOB.

[lenmn wu3ydeHus (GU3UKM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
onpenenensl B KoHuemnuuu mnpenogaBanus ydeOHoro npeamera «dusmka» B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickorr @Dexepanuu, peaTnu3yrOIMIMX
OCHOBHBIE 00111€00pa30BaTENbHbIE MPOrPaMMBbl, YTBEPXKICHHOW peIIeHHuEM



Konnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (mpoToKoa oT 3
nexadps 2019 r. Ne [TK-4Bn).
Hean nzyvennst pu3nkm:
¢ TpuoOpeTeHHEe HHTEepeca M CTpeMJICHHs OOydYaloImUXCsl K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaldbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;
¢ pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJIC MO3HAHUS U (HOPMUPOBAHKE
HCCJIEI0BATENBCKOTO OTHOIIEHHSI K OKPYKAIOIUM SIBJIICHUSIM;
« (¢dopMUPOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
o (dopmupoBaHHE MpEACTaBICHUN O poiid (U3UKU JJISi PA3BUTUS JPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
¢ pa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  cdepax  Oyaymiei
npodeccuoHanbHON ACSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
nanbHeieMy 00y4eH!IO B 3TOM HalpaBIICHUU.
JlocTikeHne 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.
¢ TpUOOpPETEeHHE 3HAHUM O JUCKPETHOM CTPOCHHHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;
¢ TMpUOOpETECHUE YMEHUN OMUCHIBATH U OOBSCHATH (DU3NUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TMOJTYUYECHHBIX 3HAHUM;
¢ OCBOCHHME METOJOB PELIECHHUS MNPOCTEUIINX PACYCTHBIX 3a4ad ¢
HCIIOJIb30BaHUEM bu3nUecKux MoOJIeNeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
¢ pa3BUTHE YMEHUUN HAOJIONATH MPUPOIHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JIKCIIEPUMEHTAJIbHBIE  HCCICIOBAHUS C
MCIIOJIb30BAaHUEM U3MEPUTENbHBIX TPUOOPOB;
¢ OCBOEHHME MPUEMOB PabOThl ¢ MHPoOpMaLUeld (HUINUECKOTO COJIEpIKaHUS,
BKJIFOYasi THPOPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (UBHKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;
¢ 3HAKOMCTBO cO chepamu nMpodecCHOHATBHON IESITEIHFHOCTH, CBI3aHHBIMU
¢ (usukol, W COBpPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JOCTUKEHUAX (PU3NUECKON HAYKHU.
Ha usyuenue ¢usuku (0a30BbI yPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoauTcs 238 "acoB: B 7 kiacce — 102 vaca (3 yaca B Heen0), B 8
Kiacce — 68 vacos (2 vaca B Hezeno), B 9 kimacce — 102 yaca (3 vaca B Heemio).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUYUTENb JeJIaeT BbIOOp MPOBEICHHUS



7a00paTOpHbIX pabOT W ONBITOB C Y4YETOM HMHAMBUAYaJIbHBIX OCOOEHHOCTEH
oOydJaronuxcs, CIHUCKa JKCICPUMEHTATBHBIX 3aJaHHi, MpeJIaraéMbIX B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOTO PK3aMeHa 1o (hU3MuKe.

Cpok peanuzaruu nporpammsl 01.09.2024-31.05.2027 y4yeGHbIe roIbl.



COAEPKXAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®u3uka u e€ poJib B IO3HAHUM OKPYKAIOLIEro Mupa.

®u3uka — Hayka o npupoze. SBmeHuss npuponasl. PU3NUECKUE SBICHHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbL. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npubopsl. [Torpemnocts n3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢u3zuka u [pyrue €CTECTBEHHbIE HAayKM M3Yy4yaloT [PHUPO.Y.
EcTecTBeHHO-Hay4YHBI METOJl MO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAy4YHOTO
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOmogaemMoro sijaeHus. Onucanue GU3NYEeCKUX SBICHHUI C TOMOIIBIO MOJIEEH.

Jlemoncmpauuu.

1. MexaHn4yeckne, TEIUIOBbIE, DJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC

SIBJICHMUSL.

2. @usnueckue NpuOOpPHI U MPOIEAYypa MNPSIMbIX U3MEPEHUN aHAIOTOBBIM U

1U(pOBBIM TPHUOOPOM.
Jlabopamopnsie pabomul u onvimel.
1. OmnpeneneHue LEHBI ASICHUS KAl U3MEPUTEIBHOTO ITpUbopa.
2. H3mepeHue paccTOsSHUN.
3. M3mepenue o0beMa sKUKOCTH U TBEPJIOTO TeJa.
4. OmnpeneneHne pa3sMepoB MAJIBIX TEJ.
5. M3Mmepenune temriepaTypsl NpU MHOMOIIHM JKHAKOCTHOTO TEPMOMETpPA H
JNaTYUKa TEMIIEPATYPBI.

6. IIpoBeaeHue McCIENOBAHMS MO MPOBEPKE T'MIOTE3bl: JAJBHOCTH MOJCTA
IIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, YeM OoJiblLIe BbICOTA
IIyCKa.

Pa3nen 2. [lepBoHayanbHbIe CBeeHHs 0 CTPOEHUM BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIb, HX pa3mepsl. OINbITHI,
NOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenne dactull BemecTBa. CBA3b CKOPOCTHM JBWXKEHHMS 4YacTHUI[ C
TeMmreparypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzaumopaeicTBue 4YacTHIL
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, KUIKOCTEH M TBEPHBIX
(KpucTaismyeckux) Tes. B3anMocCBsI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmoneHnue 6poyHOBCKOTO IBHKEHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBneHUd,  OOBSACHAIOIIMXCS ~ TMPUTSHKCHUEM WU
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnsie padbomsl u onvimot.

1. OueHka JuMaMeTpa aromMa METOJAOM PsiioB  (C  MCHOJIb30BaHUEM

dboTorpadmuii).

2. OmbITHI 110 HAOIIOACHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.

3. OmbITHI M0 0OHAPYKEHUIO IEUCTBHSI CHJT MOJICKYJIIPHOTO TIPUTSHKCHHSL.

Pa3znen 3. /IBu:keHHne ¥ B3auMo/1elicTBHe Tel.

MexaHnueckoe [BWXKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBUXKEHUU. Pacuet mytu u
BPEMEHHU JIBUKECHUS.

SBneHne MHEpUMHU. 3aKOH HMHEPHUHU. B3amMopaelcTBHE Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[TnmoTHOCTH BemiecTBa. CBsi3b IMJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIE
00bEMa BEIECTBA.

Cuita Kak xapakTepuCTHKa B3auMoJercTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepeHune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJA
TskecTH. CHila TSDKECTH Ha IpyTuX IuiaHerax. Bec rema. Hesecomocts. CnoxkeHnue
CWJI, HAIIPABJIEHHBIX 0 OJHOU NpsMou. PaBHoaencTByromas cun. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TpeHUE MOoKosA. TpeHre B IpUpoe U TEXHUKE.

Jlemoncmpayuu.

1. HaOmroneHre MexaHU4eCKOTO IBMXKCHUS Tea.

2. H3mepenue cKopoCTH MPSAMOIUHENHOTO ABUKECHUS.

3. HaGmoneHnue siBJICHUSI HHEPITUH.

4. HaGnroneHue u3aMeHeHUs: CKOPOCTH TPY B3aUMOJCHCTBUM TEJL.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.

6. Cl0KEHME CUJI, HAIPABJIEHHBIX M0 OJTHOM MPSAMOM.

Jlabopamopnsie pabomul u onvimel.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBKEHUS (IIapuKa B )KUJIKOCTH,

MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).
2. Ompenenenue cpeaHet CKOPOCTH CKOJIBKEHHs OpyCKa WM IIapuKa To
HAKJIOHHOU TIOCKOCTH.
3. OmnpeneneHue MIOTHOCTY TBEPAOIO Tea.
OMNBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (maedopmariun)
PY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBjieHue TBEPABIX TeJl, >KUAKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHBIIEHNs U YBEIUYEHHUs AaBiieHus. /[aBineHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0beMma, TemiepaTypel. llepemaua naBieHus
TBEPABIMU TEJNaMHU, XHUAKOCTAMU U ra3zamu. 3akoH [lackansa. [IneBmMarmueckue
MAaIlIMHbI. 3aBUCUMOCTh JaBJIEHMS KHJIKOCTH OT INIyOMHBI. ['mapocraTuueckuit
napagokc. Coobuaroniyecs cocyibl. [ uapaBinyeckue MEXaHU3MBbl.

Atmocdepa 3emin u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3AyWHOW o0osouku 3emin. OnbiT Toppuuermu. M3mepenue arMocpepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUSI OT BBHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! nms u3MEepeHust aTMOCPEPHOTO TaBICHUSI.

JleficTBUE XKUAKOCTH U ra3a Ha MOrPYKEHHOE B HUX TeJo. BriTanmkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jlemoncmpauuu.
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3aBHCUMOCTB JIaBJICHMS Ira3a OT TEMIIEPATypBI.

[Iepenaya naBiaeHUs KUJIKOCTBIO U TA30M.

Coob1aromiyecs coCy/Ibl.

['mnpaBnmyeckuii npecc.

[IposiBieHue nercTBrst aTMOC(EPHOTO TABJICHMUS.

3aBUCUMOCTD BBITAJIKUBAIOIIECH CHJIBI OT 00BbEMA MOrPYKECHHON YacTh
TE€JIa U ITIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIONICH CUIIbI BECY BBITECHEHHOM JKHUIKOCTH.
YcnoBue naBaHus TeI: IJIaBAHUE WK IOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TENA U KUIAKOCTH.

Jlabopamopnsie pabomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
KHUJKOCTh YaCTH TeJIa.

OmnpeneneHne  BBITAJIKUBAIOLICH  CHJIbI, JCUCTBYIONIEH Ha  TeJo,
MOTPY>KEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHIIBL,
JEUCTBYIOILIEH Ha TEJIO B KUJKOCTU, OT 00bEMa MOTPYKEHHON BKUIKOCTh
YacTHU T€Ja U OT MJIOTHOCTU KUJKOCTH.

KonctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKA H
onpeJIeTICHUE €€ TPy30MO0AbEMHOCTH.

Pa3jnen 5. PaboTa u MOIIHOCTb. JHEPrusl.

Mexannueckas padbota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus phiuara. lIpuMeHeHHe MpaBuia paBHOBECHS phluara K OJIOKY.



«3o0n0otoe mpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas oHeprus. KuHernueckas W TNOTEHIMANbHAs DSHEPIUSL.
[IpeBpaiienre 0AHOrO BUAA MEXaHUYECKON SHEPTUU B APYroil. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Omnpenenenue pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIXKEHUU Tela

110 TOPU3OHTAIBHOW MOBEPXHOCTHU.

2. HccnenoBaHue ycloBUi paBHOBECHS phblUara.

3. M3mepenue KI1/] HaKITIOHHOM IJTIOCKOCTH.

4. W3ydeHue 3aKk0Ha COXPAHEHHS] MEXaHUYECKOW DHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble ABI€HMSA.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOpPUH CTPOCHHUS
BellecTBa. Macca u pasmepbl aTOMOB UM MOJEKyJd. ONbIThl, MOATBEPKIAOIINE
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopgenu TBEpPAOro, >KUAKOIO U Ta3000pa3HOrO0 COCTOSHHUI BEIIECTBA.
Kpucrannuueckue n amopgubie tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIO)KEHUM MOJEKYJISIPHO--KUHETHYECKOW TEOPUHU.
CmaumnBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yacTull. BuyTpeHHsist sHeprusi. CrnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEpPruUu:
Teruionepeaayda 17§ COBEPILEHUE paboThI. Bunbl TEIJIONEPENAUHN:
TEIIONPOBOJIHOCTh, KOHBEKIUS, U3yUYEHHUE.

KonuyecTBo TeruoTel. YenpHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjoBoro Oamanca. IlmnaBnenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIJIOTa IUJIaBJICHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenwe. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOTro
JTABJICHUS.

Brnaxuocts Bo3yxa.

DHeprusi TOIJIUBA. Y IeJIbHAs TeIUIOTa CTOPAHMS.

[Tpuntuner pabotel TemnoBbix aurareneid KIIJ[ TemmoBoro mBuratens.
TenuoBble IBUTATENH U 3aLIUTA OKPY>KAIOIIECH CPEIbI.

3aKOH COXPaHEHUS U MPEBPALLEHUS SJHEPTHH B TEIUTOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. HaGmoneHnue 6poyHOBCKOTO IBH>KEHUS.
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10.
11.
12.
13.

Ha6mronenue nuddysun.

Habmonenue siBieHnii CMauMBaHWS U KalTWUIAPHBIX SIBJICHU.
Habumoienure TeraoBoro pacumpeHus Tedl.

W3meHenue naBieHus ra3a npyu M3MeHEHUH 00bEMa U HarpeBaHUU UITU
OXJIAXK]ICHUH.

[IpaBuina u3aMepeHust TEeMIEpaTyphl.

Buae! Terutonepenaum.

OxJax1eHrue py COBEPIICHUH PabOTHI.

Harpeanue npu coBepitieHur paboThl BHEIIHUMU CHUIJIAMHU.
CpaBHEHUE TEIJIOEMKOCTEH PA3IMYHBIX BEIIECTB.

Habmonenve kuneHus.

HabmroieHre nocTostHeTBa TEMIIEPATyphl MPH TIABJICHUH.
Mopenu TennoBbIX ABUTATENCH.

Jlabopamopnwie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITh IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJIIPHOTO MPUTSKEHHUS.
OMnbITHI IO BHIPAIIIMBAHUIO KPUCTAIIJIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnbITEI IO HAOJIOICHUIO TEINIOBOTO PACIIUPEHUSI Ta30B, KUIKOCTEH U
TBEPJIbIX TEIL

Omnpenenenue qaBaeHUs Bo3ayxa B 0auIoHe MIPHUIIA.

OnbITI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKOI TPYOKE OT TeMIIePaTyPhI.

HaGnronenue wu3MeHeHUs BHYTPEHHEH JHEpruud Telna B pe3yJibTare
TerIonepeaayn U paboThl BHEITHUX CHUJL.

HccnenoBanue siBJICHHS TEIIO0OOMEHA MPU CMENTMBAHUN XOJOIHON 1
ropsiyer BOJBL.

OmpeneneHre  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  MpHU
TEMJI000MEHE C HArPEThIM METATTMYECKUM ITUITHHIPOM.

OrnpeneneHue yaeIbHON TEIOEMKOCTH BEIIECTBA.

HccnegoBanue npoliecca UCIapeHusl.

OnpeneneHre OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXa.

Omnpenenenre yIeabHON TEMIOTHI IIJIaBICHUS JIb/IA.

Pa3nes 7. DilekTprueckue U MArHUTHbIE SIBJIEHUSI.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKHX 3apslioB. B3aumoneicTBue
3apspKeHHBIX  Ted. 3akoH KysnoHa (3aBUCUMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSIHUSI MEXKIY TEJIaMM).

OnekTpudeckoe noJie. HanmpsEHHOCTh 3yekTpudeckoro mnoss. [IpuHoumn
CYyNEPHO3ULINH JISKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu 31meKTpUYecKux 3apsaoB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W  AMDJIEKTPUKH. 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsaa.

ONEKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
NcTouHuKN MOCTOSAHHOTO TOKa. JIEHCTBHS 3JIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHUI TOK B KHUJIKOCTAX U ra3ax.

Onextpuyeckad nenb. Cuima  Toka.  OJEKTPUYECKOE  HANPSIKEHHUE.
ConpoTuBIiIeHHE NPOBOJHMKA. YAEIBHOE CONPOTUBIIEHHE BelecTBa. 3akoH OMa
s ydactka nenu. llocnmemoBarenbHOeE M mapajuleNbHOE — COCAMHEHHE
IIPOBOJTHHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYEeCKUe UENu U NOTPEOUTENN IEKTPUUECKO sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

IlocrossHHBIE ~ MarHWTHL.  B3anMOJENWCTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe none. MarauTHoOe 1oje 3eMJIM U €r0 3HaYEHUE IS )KU3HHU Ha 3eMIle.
OmeiT  Opcrema. MarnuTHoe 1TOJIE  DIEKTPUYECKOro Toka. IIpumeHeHwme
JJIEKTPOMAarHuTOB B TEXHUKE. JIECTBUE MArHUTHOTO I10JIA HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIATENb TMOCTOSHHOIO TOKA. lcnosib30BaHWE 3IEKTPOJIBUIaTeci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHne 3nekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DneKTporeHeparop. Crioco0bt IIOJIyYECHHUS JIEKTPUYECKOU DHEPIUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHUH.

Jlemoncmpauuu.

1. DneKTpu3anus Tell.

JIBa poJia JIEKTpUYECKUX 3apsAI0B U B3aUMOJENCTBUE 3apsKEHHBIX TEJL.
Y CTpOoRCTBO U AEMCTBHE IIEKTPOCKOIIA.
DneKkTpocTaTU4ecKas HHIYKIIHS.
3aKOH COXPAHEHUS DIIEKTPUYECKUX 3aPSAI0B.
[IpOBOIHUKY U AUDIICKTPUKH.
MonenupoBaHue CUIIOBBIX JTUHUN JJIEKTPUUYECKOTO MOJIS.
W cTOYHHKY TOCTOSTHHOTO TOKA.
JlercTBuUs DIEKTPUYECKOT O TOKA.

. DIIEKTPUYECKUM TOK B )KUJIKOCTH.

. I"'a30BbIM pa3psia.

. I3mepenue Cruiibl TOKa aMIIepMETPOM.

. I3mMepeHue 21eKTpUIecKOro HapsKEHHUS BOJIbTMETPOM.
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. Peocrar u Mmara3zus conpoTUBIICHUM.
. B3aumoelicTBre moCTOSSHHBIX MariuToOB.
. MoaenupoBaHrE HEBO3MOKHOCTH Pa3IeJICHUS ITOJII0OCOB MarHuTa.

ol
o o



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

25.

MopenupoBaHue MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHoe 1ojie Toka. DJeKTPOMarHur.

JleficTBME MarHUTHOTO T10JIS1 HA TIPOBOJITHUK C TOKOM.

DneKTpoABUTATEIb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHAYKITUY.

OmnbiTel @apanes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBEHHSL.

DJIEKTPOTreHePaToOp MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimel.

1.

o g &~ w

10.
11.

12.

13.

14.

15.

16.

OnbIThl TO HAOMIOJAEHUIO AJCKTPU3ALMK Tel WHAYKIUEH U IpU
CONPUKOCHOBEHUHU.

HccnenoBanue AEUCTBUS DBJIEKTPUYECKOIO IIOJISI HA IIPOBOAHUKU U
TBJIEKTPUKHU.

C6opka u mpoBepka pabOThI AIEKTPUUECKON SN MOCTOSHHOTO TOKA.
H3mepenue u peryJImpoBaHUE CUJIBI TOKA.

N3MepeHune u peryJImpoBaHUe HAIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT
COITPOTHUBIIEHUA PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMnBIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPHUECKOTO
COITPOTHUBIIEHUS ITPOBOIHUKA OT €T0 JUIUHBI, IIIOI[AAX TONIEPEYHOTO
CEUCHUS U MaTepuaa.

IIpoBepka nmpaBuiia CJI0KEHUS HANPSKEHUHN [PU ITOCIIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka rpaBusia i1 CUJIbI TOKA ITPY NAapaJUIEIbHOM COCIMHEHUN
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUESCKOTO TOKA, UYIIIETO Yepe3 Pe3UCTOP.
OnpenenieHue MOLIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrTope.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, UIYLIETO YEPE3 JTAMIIOUKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII] HarpeBaTersi.

HccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS ITOCTOSTHHBIX MArHUTOB.
N3ydyeHne MAarHUTHOTO TOJsI MOCTOSIHHBIX ~ MAarHUTOB TpPU  HX
00BeIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue neMcTBUs SIEKTPUUYECKOIO TOKAa HA MATHUTHYO CTPEJIKY .



17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS
KaTylIKU C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJIEHUS TOKA B
KaTyIIIKE.

18. MI3yueHune AeMCTBHSI MAarHUTHOTO TOJIS1 HA IPOBOIHHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHue padOoThl AIEKTPOBUTATENSL.

20. U3mepenue KIIJI anekTpoaBuratesibHOM yCTaHOBKH.

21. OTBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHAYKIIAHN:
UCCIIEAOBAHNE U3MEHEHN 3HAYCHHU S U HATPABJICHUS HHAYKIUOHHOTO
TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBjeHUsI.
Mexanuueckoe — ABWxkeHue.  MarepuanibHas ~— Touka. (Cucrema  oTcyeTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHHS. PaBHOMEpHOE NPSMOJIUHEHHOE
nBmxkeHue. HepaBHomepHOE TpsIMOIMHENHOE aBMXKeHue. CpeAaHsis U MTHOBEHHas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.
VYckopenue. PaBHOyckopeHHOE NpsiMoJIMHENHOe JBHkeHue. CBOOOJIHOE Ma/ieHue.
Omnpbitel ['anumnes.
PaBHOMepHOE nBUKEHUE MO OKpykHOCTU. Ilepuon m yacrtora oOpanieHus.
JluHeriHas v yriioBast CKOpocTH. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.
IlepssIii 3akoH HeroToHa. Bropoii 3akon Herorona. Tpetuit 3akon HerotoHa.
[IprHIMI Cynepno3unn CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujla TPEHHUSI CKOJIbKECHUS, CUJIa
TPEHMUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.
Cuna TSKeCTU U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOPEHUE CBOOOJHOTO IMaJICHUS.
JIBmxenue maneT Bokpyr Connua. [lepBasi kocmuyeckas ckopocTb. HeBecoMocTh u
HEepPErpy3KHu.
PaBHOBecue wmatepuanbHOM TOYKH. AOCOMIOTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO Teja C 3aKPETICHHON OChI0 BparieHusi. MoMeHT cuiibl. LIeHTp TsxKecTH.
Nmnynec tena. M3menenne wmnynbca. MMimynbe cuiibl. 3aKOH COXPaHEHUs
MMITyJIbca. PeakTHBHOE ABUKEHHUE.
Mexanudeckass paboTta W MOIIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH, TPEHUS.
Csi3p nHepruu u pabotel. [loTeHImanbHas dHEPTrUs Teja, TMOJHSATOTO HAaT
MOBEPXHOCTHIO 3eMiu. [loTeHIIMAIbHAA PHEPTUs CHKATOM MpYKUHBI. KnHeTnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTHH.
Jemoncmpayuu.

1. HabGmroneHne MeXaHU4YEeCKOTO JIBHKCHUS TEJIa OTHOCUTEIHHO PA3HBIX TEI

oTCUeTa.



3.
4.
5

6.

CpaBHeHHE TIyTell W TPAeKTOPUM JBHXKEHUSI OJHOTO U TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenue CKopoCcTy U YCKOPEHHUS IPSIMOIMHEHMHOTO JBUKCHHUS.
HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

HabGmronenue ABuKeHUs Tea 1Mo OKPYKHOCTH.

Habmronenre MexaHWn4IeCKuX SBICHUH, TPOUCXOISAIINX B CHCTEME OTCULCTA

«Tenexxkay npu e¢ paBHOMEPHOM U  YCKOPEHHOM  JIBUYKCHUH
OTHOCHUTENFHO KabuHeTa (U3UKH.

7.

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

3aBUCUMOCTh YCKOPEHHS Tejia OT MAcChl TeJla U JEUCTBYIONIEH HA HETO
CHJIBI.

Habmiogenre paBeHCTBA CHIT IPU B3aUMOACHCTBUU TE.

M3meHeHue Beca Tena npu yCKOPEHHOM JIBUKCHUU.

[lepenada umirysbca py B3aUMOJCHCTBHAN TEIL.

[TpeoOpazoBaHus S3HEPTUU [IPU B3aUMOJICHCTBUHU TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYNPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHue UMIyJIbca Mpu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUN.
Hab:mmoieHne peakTMBHOTO IBUYKEHUSL.

CoxpaHeHne MEXaHMYECKOM 3HEPTUU TPU CBOOOHOM Ma/ICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUH IIPH ABUKEHUH TEJIa MO ACCTBUEM
MPYKUHBIL.

Jlabopamopnwie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa il pa3roHa v JajdbHENIIEro paBHOMEPHOTO
JBIKECHUS IAPUKA UITU TEJIEHKKH.

OrnpeneneHue cpeIHeN CKOPOCTU CKOIbKEHUS OpyCKa U IBUKCHUS
HIAPUKA 10 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpeHus Tejla TPy PaBHOYCKOPEHHOM JBUKEHHH T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka runoTe3sl: €CIM MPU PaBHOYCKOPEHHOM JABUKEHUU 0€3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl HEUYECTHBIX YUCE, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHH OJIMHAKOBHI.
HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBIKEHUS OT CHIIbI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenenenne ko3 PHUIIEHTa TPEHUS CKOIBKCHUS.

Onpenenenne KECTKOCTH MPYKUHBL.

OmnpeneneHue padOThl CUIIBI TPEHUSI TP PABHOMEPHOM JIBXKCHUU Teja
110 TOPU3OHTAJIBHOM MOBEPXHOCTH.



10. OnpenienieHrie paboOThI CUJIbI YIIPYTOCTU MPHU MOAbEME TPy3a €
MCITOJIh30BAHNEM HETIOABUKHOTO H TTOJBHKHOTO OJIOKOB.
11. 3y4yeHue 3aKOHa COXPaHEHUSI YIHEPTHUH.
Pa3nen 9. Mexannueckue KoJ1e0aHUA M BOJIHBIL.
Konebarenbnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TEpPHO,
4acToTa, amMIuMTyja. MaTteMaTuyeckuil U NpyXKUHHBIA MasTHUKH. [IpeBpaiienue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.
3aryxaromnue koyieOaHus. BbeiHykneHHbIE KojieOaHus. Pe3zonHanc. Mexanudeckue
BoJiHBI. CBOMCTBAa MexaHWUYeCKUX BOJH. [IpoaosibHbIe U TONEepeuyHbie BOIHBL. J[JinHa
BOJIHBI U CKOPOCTBH €€ paclpocTpaHeHus. MexaHndeckue BOJIHBI B TBEPIOM Tele,
CEeHCMUYECKHE BOJHBI.
3Byk. I'poMkocTth 3Byka u BbicoTa TOHa. OTpaxkeHue 3Byka. HMu(paszByk u
yIBTPa3BYK.
Jemoncmpauuu.
1. HaOmronenue konebaHuii Ted moj JSUCTBUEM CUJIBI TSHKECTH U CHUJIbI
YIPYTOCTH.
2. HaGnronenue konebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HalGmoneHue BIHYXICHHBIX KOJI€OaHUN 1 pe30HAaHCA.
4. PacnipoctpaHeHue MPOJOJIBHBIX U TOTIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUI pE30HAHC.
Jlabopamopnwie pabomul u onvimel.
1. OmpeneneHrie 4YacTOThl M TEpHOJa KOJIeOAaHUH MaTeMaTUYECKOTrO
MasITHUKA.
OmnpenenieHne 4acToThl U IepHo/ia KoJIeOaH MPy>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TTeproa KoJieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JIJTUHbI HUTH.
4. UccnenoBanue 3aBUCMMOCTH NIEPHO/JIa KOJIeOAHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHO/Ia KojieOaHU rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  TepuoAa  KOJeOaHWi
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO TIaICHUS.
Pa3znes 10. DieKTpPOMArHUTHOE 1MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJIE. DONEeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJH. Vcnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



DJeKTpoMarHuTHas npupona csera. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimel.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C OMOIIbEO MOOUIILHOTO

TenedoHa.

Pa3znes 11. CBeTOBBIE AAIBJICHUS.
JlyueBass monenb cBeta. Mcrounuku cBera. [IpsMonnHENHOE pacnpoCTpaHEHUE
ceera. 3atMenust Connna u Jlynsl. OTpaxkenue cBera. [lnmockoe 3epkano. 3akoH
OTPAKECHUS CBETA.
[Ipenomnenue cBera. 3akoH MpenomiieHUs1 cBera. [loIHOE BHyTpEHHEE OTpaKEHUE
cBeta. lcnonp3oBaHWE TIOMHOTO BHYTPEHHETO OTPAKEHUS B  ONTHYECKUX
CBETOBOJIAX.
Jlunza. Xon myueit B nuHze. Ontuueckas cucrema (oroamnmapara, MUKPOCKOMA U
Teneckona. ['na3 kak onruyeckas cucrema. biiM30opykocTs U TalbHO30PKOCTb.
Paznoxenue 6emnoro ceera B crekTp. OnbiTel HetoToHa. CliokKeHUE CIEKTPaIbHbIX
uBeToB. J(ucnepcus ceera.
Jemoncmpauuu.

1. IlpsmMonuHelHHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue CBeTa.
[Tonyuenue n300paxkeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xox ayuel B coOuparouieit JuH3e.
X0 Iy4del B pacCEMBAIOIIEH JIMH3E.
[Tonmydyenue n300pakeHUid ¢ MOMOILBIO JIUH3.
[TpunHumn geiictBus poToanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
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10. Moperns ria3sa.

11. PaznoxkeHue 0enoro cBeTa B CIIEKTP.

12. [Tomydenue 6e10r0 CBETa MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHHUSI CBETOBOTO Jiyda OT yTJia
MaJICHUS.
N3yueHne xapakTeprucTuK n300pakeHus MpeaMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yIJia IPEJIOMIICHUSI CBETOBOIO JIy4a OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».



[Tonyuenue n300paxxeHui ¢ MOMOIIBbIO COOMPArOIIEH JTMH3BI.
Omnpenenenue GOKYyCHOTO PACCTOSIHUS M ONITUYECKOM CUITBI cOOMparolien
JIVH3BL.
OMnBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpITH IO BOCHPUATHIO 1IBETA MPEAMETOB MPU UX HAOIIOJIEHUU Yepes
[[BETOBbIC (DUIIBTPHI.
Paznen 12. KBanTtoBble ABJICHHUS.
Omneitel Pezepdopna u minanerapnas mojens aroma. Mojens aroma bopa.
Henyckanne u normomeHue ceera aroMoM. KBanTel. JInHeWyaTbie COEKTPHI.
PanuoaktuBHOCTh. Anbda-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO sJipa.
Hyxkinonnas mopens aTtoMHoro siapa. M3oronbl. PagnoakTHBHBIE MpPEBpAILCHMUS.
IIepuon nmosypacnazsa aTOMHBIX sIEP.
SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAacCOBOIO YHMCEN. DHEPIHs
CBA3M aTOMHBIX siep. CBsI3b Macchl M 3HEepruu. Peakuuu cuHTe3a U JeleHus siiep.
Ncrounnku sHeprun ConaHUa U 3BE37.
SAnepHas 3HepreTuka. [[eficTBHs palOaKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.
Jemoncmpauuu.
1. CHexTpsl U3JIy4YEHUS U MOTJIOIICHHUS.
2. CHexTpbl pa3Iu4HbIX Ia30B.
3. Cnekrtp Bogopoza.
4. HaOmronenue TpekoB B kamepe BunbcoHa.
5. PaboTa cueTunka HOHU3UPYIOUINX U3ITyYESHUH.
6. Peructpanus uzinyyeHus IpUPOAHBIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopnuie pabomul u onvimel.
1. HaOumroieHue CIIOMHBIX U TUHEHNYaThIX CIEKTPOB U3ITyYEeHHS.
2. HccnepoBaHue TpEeKOB: UBMEPEHUE SHEPTUU YACTHUIII 10 TOPMO3HOMY
nyTH (1o ¢poTorpadusm).
3. H3mepenue painoakTuBHOTO (hoHA.
IHoBTOPHUTENIHHO-00001AIOIIHI MOLYJIb.
[ToBTOpHUTENHEHO--0000AIOMIMK MOYJIb MpPEAHA3HAYEeH JUIsl CHUCTEMAaTHU3aluu U
000011IeHHs] TPEIMETHOTO COJEPKAHMS U OIbITa AEATEIbHOCTU, MPUOOPETEHHOTO
OpU W3YYEHHHU BCEro Kypca (U3HKH, a TakKe A HOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 53K3aMeHY MO (M3UKE i OOydYaroIIMXCs, BBIOPABIIUX ASTOT
y4eOHBIN MpeIMeT.
[Ipy wu3yyeHHH MAAHHOTO MOAYJS PpEATU3YIOTCd U CHCTEMATU3UPYIOTCS BHJIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METANpeMETHBIX  IJIAHUPYEMbIX  PE3yJIbTaToB  OOydeHus,  GopMHpYyeTCs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBaHUS



SBJICHUN MPUPOABI U TEXHUKH, OBJIAJECHUE YMEHMUSIMH OOBICHATH (hU3HUECKUE
ABJIICHMS, TPUMEHSS [OJYyYEHHbIE 3HAHUS, pelarb 3aJadyd, B TOM YHCIIE
KAueCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIHATBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pa3felia peajiu3yercs 3a CUeT
TOT'0, YTO OOYYaIOIIMECS BBINOIHSIOT 331aHUs, B KOTOPBIX UM MIPEAJIAraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMH paclo3HaBaThb U HAyYHO OOBACHATH (hU3MUECKUE
SBJICHUS B OKpPY KaroIlel MPUPOJIE€ U TIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METOJbI UCCIEIOBAaHUS (PU3NUECKUX SIBJICHUN, B TOM YHCIIE
JUTSl IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUYECKUX BBIBOJOB;

OOBSICHATh HayyHble OCHOBBI HamOOJe€€ BaXKHBIX JOCTUKEHUI COBpPEMEHHBIX
TEXHOJIOTHM, HapuMmep, NPAaKTUYECKOTO HCIIOJIb30BAHUS Pa3IMYHBIX MCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA IPEBpAIICHUS M COXPAaHEHHs BCEX M3BECTHBIX BHJOB
SHEpPTUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne (u3nKd Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHWsl HAMpaBlICHO Ha
JOCTHKCHUE JIMYHOCTHBIX, METallPeIMETHBIX W TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynprate m3yuenus (pu3MKM Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Y
oOyudaromierocsi OyayT chOpMHUPOBAaHBI CIEAYIOIINE JUYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTPpHOTHYECKOT0 BOCITUTAHUS:

— IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(puznyeckoil HayKu;

— [IEHHOCTHOE OTHOILIEHHE K JIOCTMXKEHUSIM POCCUIMCKUX YUCHBIX--(H3HKOB;

2) rpa’kIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

— TOTOBHOCTbH K aKTHBHOMY YYacCTHIO B OOCYKJE€HUH OOLIECTBEHHO 3HAYUMBIX
M OTHYECKMX Tpo0JeM, CBSI3aHHBIX C TMPAKTUYECKUM NPUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAHWE BAXKHOCTU MOPAIBHO--3THUECKUX MPHUHIIMIIOB B JIEATEIbHOCTH
YYEHOT0;

3) 3CTeTHYECKOT0 BOCIIMTAHUS:

— BOCHPHUATHE 3CTETUUYECKUX KaueCTB (PU3NYECKOW HAYKH: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 TO3HAHUSI:

— OCO3HaHUE IEHHOCTU (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEHIIEH COCTABIIAIOLIEH
KYJbTYPBI;

— pa3BUTUE HAy4YHOU JII0003HATEIBLHOCTH, MHTEpPECa K MCCIEI0BATEIbCKON
NESTENIbHOCTH;

S) ¢opmupoBaHusi  KYJbBTYPbl  3A0POBbI M  3MOLMOHAJIBHOIO
0J1aronoJTyqus:

— OCO3HaHUE IIEHHOCTH ©Oe30macHoro oOpa3a >XU3HK B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTH TpaBUJl O€30MacHOr0 TMOBEACHUs Ha
TPAaHCIIOPTE, HA JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBHIM 00OPYIOBAHHUEM B
JIOMAIIIHUX yCIIOBUSAX;

— chopMHpOBaHHOCTh HaBbIKa pedeKCHH, TMPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPY/10BOT0 BOCIIUTAHHUSI:

— AaKTHBHOE YYacTHE€ B PELICHUM MPAKTHYECKUX 3a7ad (B pamMKax CEMBH,
o0pa3oBaTeNbHON OpraHu3allKi, Tropoja, Kpas) TEXHOJOTUYECKOH U



COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE€ U (PU3NUECKUX 3HAHUI;

¢ — UHTEpEC K MPAKTUIECKOMY U3yUEHUIO Mpodeccuil, CBI3aHHBIX C (PU3UKOH;
¢ 7)3KOJOrH4eCKOr0 BOCIIMTAHHSA:
¢ — OpHUeHTalMs Ha MpUMEHeHHe (U3MYECKUX 3HAHUM I pelleHus 3a7ady B

00JIacTH OKpYyKalolllel cpejpl, IJIAaHUPOBAHUSI MOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU U1l OKPY’KAIOLIEH CPEbI;

¢ — OCO3HaHHE MIOOATBFHOTO XapaKTepa PKOJOTHYECKUX MPOoOJieM M MyTel ux
peleHus;

¢ 8) aganTanuM K M3MEHSIIOIIMMCS YCJOBUSIM COLMAJILHON M NPHPOAHOM
cpeabl:

¢ — IMOTPEeOHOCTh BO B3aUMOJICHCTBUU IPU BBINOJHEHUM HCCIECJOBAHUN U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IpyTUX;

¢ — TIOBBILIEHUWE YPOBHS CBOEM KOMIIETEHTHOCTH YE€pe3 NPAKTUUYECKYIO
NESTEIIbHOCTD;

¢ — NOTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIE (POPMYIINPOBATH
UJIeH, OHATHSI, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

¢ — OCO3HaHue e(PULUUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00s1acT!
(duzukwy;

¢ — IUIAHUPOBAHHUE CBOETO PA3BUTHS B NPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHMM;

¢ — CTpEMJICHHE aHAJU3UPOBATh U BBISBIIATH B3aUMOCBS3H MPUPO/IbI, 0OIIECTBA U

HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;
¢ — OIICHKa CBOUX JECHCTBUI C yYETOM BIMSHHUS HAa OKPYXAIOIIYIO Cpeny,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI

B pesynbpraTe ocBoeHus mnporpamMmbl 1o ¢GU3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuaromerocss OyayT chOpMHUpPOBAaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOUYAIONINE TI03HABATEILHBIC YHUBEPCATbHBIE yUeOHbBIE NEHCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHbIE  y4eOHBIE  JEHCTBUS,  PETYJIATUBHBIC
YHUBEPCAIbHBIC yICOHBIC ICHCTBHS.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIe JAelCTBUS

Bba3oBble Jijornyeckue 1eicTBUA:



BBISIBJSITH M XapaKTepU30BaTh CYIICCTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBIEHUN);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(DUKAINN, OCHOBAHHUS TSI
0000I1IeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MIPOTHUBOPEUHS B pacCMaTPUBAEMBIX (pakTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSM;
BBISIBIIATh NMPUYUHHO--CJICACTBEHHBIC CBSI3M NMPU W3YYCHUU (HU3UICCKUX
SIBIICHUH W TIPOIIECCOB, JENaTh BHIBOJBI C MCITOJI30BAHUEM JETYKTHBHBIX
Y WHIYKTHUBHBIX YMO3AKJITIOYCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3IX
(U3HUECKNX BETNYNH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCO0 pemieHus yueOHOH ¢u3udecKon
3alauyn (CpaBHEHHUE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbie ucciienoBaTe/bCKHUe 1eHCTBUS .

MCII0JIb30BAaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT II03HAHNUS;
MIPOBOJIUTH MO CAMOCTOSITEILHO COCTABICHHOMY ILJIAHY OTBIT, HECIOXKHBIN
(U3MUECKUIl 3KCIIEPUMEHT, HEOOJBIIOE HCCIIeOBaHUE (DU3UUECKOTO
SIBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOJABI 110 pe3yJibTaTaM
IPOBEACHHOTIO HAOJIOIEHUS, OIbITA, UCCIEIOBAHNUS;

OPOrHO3UPOBAaTh  BO3MOXKHOE JalipHEillllee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, & TAKKE BBIIBUTATh MPEINOIOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pab6ora c undopmanueii:

MPUMEHSTh Pa3INYHbIE METOABI, MHCTPYMEHTHI M 3alPOCHI MPHU TIOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEII0XKEHHON ydeOHOM
dbuzndeckoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTHUMaJIbHYI0 (QOpMYy TMpeICTaBICHUS
uHOpMallMd W WUIIOCTPUPOBATh pELIAeMble 3a/adll  HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMmyHuKaTHBHBIE YHHBeEpCaIbHbIe y4eOHbIC ACHCTBHSA:

B XOJie¢ OOCYXJIeHHs y4eOHOTO maTepuaia, pe3yjabTaTOB JaOOpPaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI M0 CYIIECTBY O0CYKIaeMOU TEMbI
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHE 3a7a4d W TOJJepKaHue
Oaro>keyIaTeIbHOCTH OOIIEHNS;



CONOCTAaBIIATh CBOM CYXKJIEHHUA C CYXICHUAMH JAPYTHX YYaCTHUKOB
auanora, OOHapyUBaTh Pa3Iudle U CXOJICTBO MO3ULINN;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U INCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(3KCIIeprMEHTa, UCCIIEJOBAHUS, TPOEKTA);

NOHMMaTh W HCIOJNb30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
WHANBUAYAIbHON pabOThl MpU PEIIEHUH KOHKPETHOM (U3UYECKOM
POOJIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATh EUCTBUS
N0 €¢ JOCTWKEHHUIO: paclpelesaTh poiH, OOCYXJIaThb MPOLECCH HU
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBIIIOJIHSTH CBOIO YacTh pabOThI, JOCTUrask KAU€CTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHUS C JAPYyrUMU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

PeryasiTuBHbIE yYHUBepCAaJbHbIe Y4eOHbIe JAeHCTBHS

Camoopranm3amnus:

BBISIBJIATH IPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYyalUAX, TPEOYIOIINX

JUTsl pettieHns (PU3NIEeCKUX 3HAHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPUHATHA  PEIICHUM
(MHAMBUAYaNbHOE, MPUHATHE PEUIEHUS B TPYIIE, NPUHITHE PEIICHUM
rpynmnomn);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pEIIeHUsT PU3NUECKON 3aauu UIIH
IUIAHA UCCIIEJOBAHMS C YYETOM HMEIOLIMXCS PECYpCcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MIpejiaraéMble BAPUAHThI PEHICHUH;
Jienatb BbIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CaMOKOHTPO/1b, IMOLHOHAILHBIA HHTEJICKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalMU U MpeJiaraTh IiaH e¢ N3MEHEHHS,
OOBACHATh TPUYMHBI  JTOCTHKCHHS  (HEJOCTIKEHHUS) PpPe3yJbTaToOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBHI B JCSATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBITIOJHCHHS
(¢u3nyecKoro MCCIEJOBaHMS WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, W3MEHHUBIIUXCS CHTyalllii, YCTAHOBJIEHHBIX OIIHMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa 1SN U yCIOBHSIM;

CTaBUTH ceOs Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIOpa WU AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPECHHS U JIOTUKY JPYTroro;



NpU3HABATH CBOC MPaBO HA OMIMOKY MpU pelieHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

HPEJIMETHBIE PE3YJIBTATDI

K xoniny oOydenuss B 7 KJjacce NpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3MYECKHME U  XUMHUYECKUE  SIBJICHUS,
HAOJI0/ICHHE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €IUHUIIbI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHMS BelllecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIIKEHWE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAeKTOPHs, PaBHOJAECHCTBYIOIIAS
cuna,  nedopmarus (ympyrasi,  IuUtacTHYeckas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuyath siBlieHus (quddysus, TemioBoe ABMKEHUE YACTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBUOKEHUE, HEPABHOMEPHOE  JIBM)KEHUE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEJN C 3aKPEIUICHHOW OCBHIO
BpalllcHUs, TepeAadya AaBJICHUS TBEPAbIMU TEJIAMH, >XUAKOCTAMH U
razamu, arMocpepHoe JaBieHUE, I[UIaBaHUE TeJ, MPEeBpallCHUs
MEXaHMYECKON SHEpPruu) MO OMUCAHUI0 MX XAPAKTEPHBIX CBOWMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYy’XalollleM MHUpPE, B TOM 4YHucle (pu3nueckue sBJICHUS B MIPUPO/IE:
MPUMEPHI JIBUKEHUS C PaA3JIMUHBIMU CKOPOCTSIMH B KUBOW W HEKHBOU
Npupojie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJICHHS Ha KUBOW OpraHU3M, IJIaBaHHUE PHIO, pblYaru B
TEJI€e YeJIOBEKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OTMUCHIBATh U3YUYEHHBIE CBOWCTBA TeN U (PU3MUECKHUE SIBJICHUS, UCTIOJIb3Ys
dbu3uyeckre BEJIMYMHBI (Macca, O0BEM, IUIOTHOCTh BEIECTBAa, BpeMs,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC
Tena, CHUJIa TPEHMS, JaBlIeHWEe (TBEPJAOTO Tella, JKHIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHW4Yeckass paboTa, MOIIHOCTh, MJIEYO CHIIHI,
MOMEHT CWJbl, KO3((UIIMEHT TOJIE3HOTO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass W TMOTEHIMaJIbHAs DHEPrusi), NMpU ONUCAHWUU MPaBUIBLHO
TPaKTOBaTh  (U3MUECKUH  CMBICT  HWCIOJB3YEMBIX  BEJIMYHMH, UX
0003HaueHUA W EAVHUIBI (PU3NYECKUX BEIMYMUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MYECKYIO BEJIMUMHY C JPYTMMH BEJIMYUHAMH,
CTPOUTH TpapUKH U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA Te€l, (U3NYECKUE SBJICHUS M IPOLECCHI,
WCIIONB3Ysl MPaBUIIa CIOKEHUS CUII (BIOJIb OAHOM MpsiMoid), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, paBUJIo paBHOBecHs pbiyara (0J0Ka),

«30JI0TOE TPaBUIJIO» MEXAHWKH, 3aKOH COXpPAHEHHUS MEXaHUYECKOM SHEpruu, IpU
3TOM JaBaTh CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMAaTUYECKOE
BBIPA)KECHUE;

OOBSACHATH (PU3NUECKUE SBJICHUS, IPOLECCHl U CBOICTBA TE€JN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd IPAaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUUMHHO--CJICJICTBEHHBIEC CBSI3U, CTPOUTH OOBACHEHUE u3 1-2
JIOTMYECKHUX IIIaroB C OMOPOM Ha 1—2 H3y4EeHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTb pacyeTHbIE 3ajadyd B 1—2 JEWCTBUS, HCIONb3ys 3aKOHBI M
(GopMyIibl, CBsA3bIBalOLIME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHS 33Ja4M 3alHMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3HUECKUE
BEJIMYMHBI B (POPMYINIBI U NPOBOAUTH PACUETHl, HAXOJIUTh CIPABOYHBIE
JaHHbIE, HEOOXOIUMBIE JJI PEIIEHUs 3a7a4, OLEHUBATh PEATUCTUYHOCTD
NOJy4YeHHOU (PU3MUECKON BEIMYUHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MpPU T[OMOIIH
(pU3HUECKUX METOJIOB, B ONMCAHUU MCCIIEOBAHUS BBIJIEIATH MPOBEPSIEMOE
NpEeANoJoXKeHne  (rumoTesy),  pas3auyarb W UHTEPIPETUPOBATH
HOJyYEHHBIH pe3yibTaT, HAXOIUTh OIMIMOKM B XOJI€ OIBITA, JENaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

MPOBOJUTH OMNBITHI MO HAOMIOAEHUIO (DU3UYECKUX SBJICHUN WIH
bu3uYecKux CBOICTB TeIT: dbopmMyIUpOBaTH MIPOBEPSIEMBIE
MPEANOJIOXKEHNS, COOUPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000py0BaHUS,
3aMUChIBaTh X0/ ONbITa U POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATHh MPSAMbBIE W3MEPEHUS DPACCTOSHMS, BPEMEHH, MAacCChl TeEJa,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
uM(dpoBbIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUSA MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOJUTH HCCIEA0BaHNE 3aBUCUMOCTU OAHON (PU3NYECKON BEIUYUHBI OT
APYrof C HCMOJb30BAaHUEM MPSAMBIX H3MEpPEHUil (3aBUCUMOCTH MYyTH
PAaBHOMEPHO JABWXKYILEroCs Telda OT BPEMEHHM JBWKEHUS Tella, CHJIbI
TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOIIA/IA COTPUKOCHOBEHUS TEJl, CUJIBI
YOPYTOCTH OT Y/UIMHEHHUS MPYXHUHbBI, BBITAJIKUBAIOIIEH CHIIBI OT 00beMa
MOTPY>KCHHOM YaCTH TEJIA U OT INIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT TNIyOWHBI, HA KOTOPYIO MOTPYXEHO TEJO, YCIOBUMU
IUTaBaHUs TeJl, YCJIOBHUI paBHOBECHs pblyara u OJIOKOB), y4acTBOBATh B



IUTAHUPOBAHUU Y4YEOHOrO HCCINEAOBaHMUs, COOUpaTh YCTAHOBKY M BBINOJHSITH
M3MEPEHHUsI, CIICTYs PEJIOKEHHOMY TUTaHy, (PUKCHUPOBATH PE3YIbTATHI MTOTYUECHHOM
3aBUCUMOCTH (DM3MYECKUX BEIWYWH B BUJIC MPEMJIOKCHHBIX TaOMWIl U TpapUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHUS,

POBOJUTh KOCBEHHBIE HU3MEPEHUsS] (PU3NYECKUX BETUYUH (IUJIOTHOCTD
BELIECTBAa >KUJKOCTU W TBEPAOrO Tejla, Cuja TPEHUSI CKOJIBKECHHUS,
JaBJICHWE  BO3/AyXa, BBITAJKMBAIONIAs CHUJa, JCHCTByIolas  Ha
MOTPYKEHHOE B JKUAKOCTh TeNO, KOA(P(UIMEHT IMOJIE3HOTO JEeHCTBUS
OPOCTBIX MEXAaHHU3MOB), ClIeysl MPEAJIOKEHHOW MHCTPYKUUU: TpHU
BBITIOJIHEHUU H3MEPEHHM CcOoOupaTh SKCHEPUMEHTANIbHYIO YCTAaHOBKY H
BBIYHCTISTh 3HAUEHNE UCKOMOW BEJIMYMHBI,

co0JII0aTh NMpaBUila TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1a00paTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh NPUHLHUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMHCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECs COCYbl, OapomeTp,
phIYar, MOJIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepU30BaTh TMPUHIUMBI JCUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha HMX ONUCaHus (B TOM YHCIE:
HNOJUIMITHUKHY, YCTPOWCTBO BOJONPOBOJA, THIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, NOPIIHEBON HACOC, apEOMETP), UCIIOJb3YS 3HAHMUS
0 CBOMCTBax (PM3MYECKUX SIBJICHUI U HEOOXOAUMBIE (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HaXOauTh HMHpOpMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCETHEBHOMN
KHU3HU I obecriedeHus: 6€30MMacHOCTH MPH OOpaIlleHNuH ¢ MpUudopamMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3J0pPOBbS MU COOJIIOJCHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKaIOLIEH cpee;

OCYLIECTBJISATh OTOOp HMCTOYHUKOB HHGopmanuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM IMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUA ¥ TyTEM CpaBHEHHUS Pa3IMYHBIX HCTOYHHKOB BBIJCIATH
WH(POPMAIINIO, KOTOpasi SIBISETCS MPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIMOJIHEHUN YYEOHBIX 33JJaHU Hay4YHO--TIOMYJIAPHYIO
auTepatypy  (U3NYECKOTO  COJEp)KaHWs, CIPaBOYHBICE MaTepHAaIbI,
pecypcsl cetu MHTepHET, BialeTh MpUEMaMH KOHCTIEKTHPOBAHHS TEKCTa,
npeobpa3oBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOIEHUS HA
OCHOBE 2—3 MCTOYHHUKOB MH(MOpMAIHK (PU3NIECKOTO COACPIKAHUSA, B TOM



yuciie NyOJaMYHO JienaTh KpaTKHE COOOIIEHHsS O pe3yibTaTax MPOEKTOB WIIU
y4eOHBIX HCCIIEJOBAaHUM, NPH 3TOM TIPAMOTHO MCHOJb30BATh H3yYEHHBIN
MOHSTUIHBIN anmapar Kypca (U3uKd, COMPOBOKAATH BHICTYIIIICHUE MTPE3CHTAIUEIH;

IIpX BBIIIOJIHCHUN y‘IC6HBIX IIPOCKTOB H I/ICCJIC,Z[OBaHHﬁ PacnpeacisiTb
00s3aHHOCTH B rpyar€c B COOTBCTCTBHM C IIOCTABJICHHBIMU 3a/ld4aMH,
CJICAUTb 3a BBIIIOJHCHUCM IIJIaHa I[GﬁCTBPIfI, aZICKBAaTHO OLCHUBATDH
COOCTBEHHBIH BKJIaJ B ACATCIBbHOCTD I'PVIIIIHL, BBICTpanNBATb
KOMMYHHKAaTHUBHOC B3aHMOH€ﬁCTBHe, YUYHUTBIBASA MHCHUC OKPYXKAIOIINX.

K kxonny oOyueHus B 8 Kjacce NpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCII0JIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKUE U
amop(Hble Teja, HACHIIIEHHBI M HEHACBIILIEHHBI Map, BIIAXXHOCTb
BO3/lyXa, TEMIlepaTypa, BHYTPEHHsA OHHEPrus, TEIUIOBOM JIBUTaTEb,
ANIEMEHTAPHBIN ANEKTPUUECKUI 3aps, JEKTPUUECKOE T0JIE, TPOBOIHUKH
U IUDJIEKTPUKH, IIOCTOSIHHBIM 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
pa3nanyaTth SIBICHUA (TEIJIOBOE pacIIMpEHUE U C)KaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHUE, KANWJUISIPHBIE SIBJICHUS, UCIIApPEHHUE,
KOHJIEHCAllMsA, IUIABJIIEHHE, KpUCTauiu3alus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIH, U3IIyYEHHE),
ANEKTPU3aLUs TN, B3aUMOJECUCTBUE 3apsiOB, ACUCTBUS IIEKTPUUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, [JEHCTBHE
MarHuTHOTO MOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT WHIYKLIHS)
M0 ONHCAaHUI0 MX XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaThb HIPOSBICHUE HW3YYEHHbIX (U3NYECKUX  SBJICHUH B
OKpY)XaloIlleM MHpE, B TOM 4HcCIe (PU3NYECKUE SIBJICHHUS B NPUPOJE:
MOBEPXHOCTHOE HATSHKEHUWE M KalWUISPHbIE SBICHUS B MPHUPOJE,
KpUCTaJUIBI B mpupone, uznydyeHue ConHIa, 3aMep3aHue BOJOEMOB,
MopcKkue 0pu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JJIEKTPUUYECKHUE
ABJIEHUSI B aTMoc(epe, AIEKTPUYECTBO JKHMBBIX OPraHW3MOB, MarHUTHOE
nosie 3emii, Apeid MOoJOCOB, POJIb MAarHUTHOTO MOJS JUIsl KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3UUYECKUX
SIBJICHU;

OTNUCHIBAaTh U3yUEHHBIE CBOMCTBA TeNl U (PU3NUYECKUE SIBICHMS, UCIIOIb3Ys
(¢u3nyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTrHsi, KOJINIECTBO
TEIJIOThI, YJAENbHAas TEIJIOCMKOCTh BEUIECTBA, YJIElbHAas TEIIoTa



IUTABJICHMS], YJIeJbHAs TEIIoTa MapooOpa3oBaHus, YAENbHAs TEIUIOTa CropaHus
TOIUIMBA, KOI(PPHUIIMEHT MOJIE3HOTO EHUCTBUS TEIUIOBOW MAIIWHBI, OTHOCUTEIbHAS
BJIQXHOCTb  BO3[yXa, DJJEKTPUUYECKUU 3apsj, CHJIA TOKa, BJIEKTPUUYECKOE
HaIlpsDKEHHUE, COMPOTUBIICHHE MPOBOJHUKA, YACIBHOE COMNPOTUBIICHHE BEIIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOTO TOKA), MPU ONMHCAHUH MPABUILHO TPAKTOBATh
(GuU3MUEeCKUil CMBICT  HCHOJB3YEMbIX BEJIWYUH, OO0O3HAYEHUS U  €IUHMUIIBI
(¢u3nYeCKuX BENUYUH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TPaQUKU H3YUCHHBIX 3aBUCHMOCTEU
(bu3HUEeCKNX BEJIUYUH;

¢ XapaKTepu30BaTh CBOMCTBA TeJ, (QPU3NYECKHE SBJICHHUS U IPOIECCHI,
UCIIOJb3Ys. OCHOBHBIC IOJIOKEHHUS MOJIEKYJISIPHO--KUHETHYECKON TEOPUH
CTPOEHHUS BEIIECTBA, IPHUHIMI CYNEPIO3ULIHUH MoJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUd 3apsAaa, 3akoH OMma JJ1sl yJacTka LEeMu, 3aKOH
Jlxoynsa—JleHna, 3akOH COXpaHEHWs DHEpPruM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHa M 3alUCBIBATH €r0 MaTEMaTH4ECKOe
BBIPA)KEHUE;

¢ OOBACHATH (PU3MUECKUE MPOLIECCHl W CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTYALM MPAKTUKO-OPUEHTUPOBAHHOTO XApPAKTEPa: BBISBISAThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTh OOBsICHEHUE U3 |—2 JTOrHYecKux
IaroB ¢ Omopod Ha 1—2 HM3y4yEeHHBIX CBONCTBA (DU3UUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacuyeTHbIC 3aJaud B 2—3 JACHCTBUS, HCMOJB3Ys 3aKOHBI H
dbopmyIibl, CBA3bIBaONIME (U3UYECKUE BEIMYMHBI: Ha OCHOBE aHAJIN3a
YCJIOBHS 3a/laud 3aMHCHIBATh KPATKOE YCIOBUE, BBISIBISATH HEIOCTAaTOK
JaHHBIX JJI  PELIEHUs 3aJauyd, BbIOMpPATh 3aKOHbI U (QOPMYJIBI,
HEOOXOAUMBbIE Jii €¢ pEeLIeHUs,, NMPOBOJUTh PacyeTbl M CpPAaBHUBATH
MOJy4YE€HHOE 3HaueHNe (PU3NUECKON BETMUNHBI C U3BECTHBIMU JJAHHBIMU;

¢ pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pEHIUTh NpPU OMOIIU
(U3HUECKUX METOJO0B, MCHOJb3Yys ONUCAHUE HCCIENIOBAHMS, BBIJIEIAThH
MPOBEPSIEMOE  MPEANOJOKEHHE, OIEHUBATh MPAaBUIBHOCTh MOPSIKA
MIPOBE/ICHMSI KCCIIEIOBAHUS, JEJIaTh BHIBOIBI,

¢ TPOBOAUTH OMNBITHI MO HAOMIOJEHUIO (PU3NYECKUX SBJICHUH WU
(¢u3nyecKux CBOWCTB Tel (KamWUISpHbIE SBICHUS, 3aBUCHUMOCTb J1aBJICHUS
BO3JyXa OT €ro o0beMa, TeMIEepaTypbl, CKOPOCTU MPOLECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYYCHUH OT IIBETa W3ydaromield (Morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHHs] BOJBI OT TEMIIEPATyphbl >KMJIKOCTH U
IUIOAAM €€ IIOBEPXHOCTH, DJJEKTPU3alMs Tel M B3aUMOJEHUCTBHE
ANEKTPUYECKUX 3apsA/l0B, B3aMMOJEHCTBHE IIOCTOSIHHBIX MAarHHUTOB,



BU3yaJIM3allsl MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JIEHCTBUS MAarHUTHOIO
MoJisi Ha TPOBOJHUK C TOKOM, CBOMCTBAa  3JIEKTPOMAarHuWTa, CBOMCTBA
AIIEKTPOJBUTATENS  TMOCTOSHHOTO  TOKa):  (OpMYyJIUpOBaTh  IPOBEpsSEMBbIC
IOPEINOIOKEHU, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOrOo 000OpyAOBaHUS,
OINUCHIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOBL;
¢ BBIOJHATH MpsIMBIE  W3MEPEHUS  TEMIIEPaTypbl, OTHOCHUTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJIbl TOKAa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PU3UUYECKUX BEIUYMH, CPAaBHHUBATDH
pe3yabTaThl U3MEPEHUI C YUETOM 33JJaHHON aOCOIIOTHOMN MOTPELIHOCTH;
¢ TPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PU3NUECKOI BEIMYUHBI OT
Opyroi C HCHOJb30BAHMEM MPSIMBIX HU3MEPEHUH  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOJHHUKA OT €ro JJIMHBI, IUIOUAJAH MOMNEPEYHOTrOo
CEYECHMS U YJEIbHOIO CONPOTUBIICHUS BEIIECTBA POBOJIHUKA, CUJIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHUK, OT HANPSOKEHHS Ha  IIPOBOJHUKE,
WCCIIEOBAaHUE IIOCIENOBATENbHOIO M MapajuIeIbHOIO  COECOUHEHMH
MIPOBOJIHMKOB): IUIAHUPOBAaTh MCCIEOBAaHUE, COOUpATh YCTAHOBKY H
BBIMIOJIHATh M3MEPEHMS, CIEAysl MPEIOKEHHOMY IUJIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOiull U TpaduKoB,
JIENaTh BBIBOJIBI I10 PE3YJIBTATAM MCCIICIOBAHUS;
¢ TPOBOJUTH KOCBEHHBIE HW3MEPEHHS (PUBMYECKUX BeIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUWE NPOBOJAHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBATh WU3MEpEHUus, coOuparhb
AKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CJIEAys NPEMIOKEHHOW MHCTPYKLHUH, U
BBIYMCIIATHh 3HAUECHHUE BEJINUNHBI;
¢ coOJro1aTh MpaBUiia TEXHUKH 0€30MaCHOCTHU MPHU padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
¢ XapaKTepHU30BaTh MNPUHUUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONUCaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUIEHHUS IOMOB, TUTPOMETp, MapoBas TypOMHa, aMIEpMETp,
BOJIBTMETP, CUYCTUYHMK DJIEKTPUYECKOM HHEPruu, SJIEKTPOOCBETUTEIbHbBIE
MpUOOPHI, HArpEBATEIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), FNEKTPUUECKUE
MPEAOXPAHUTENH, FJIEKTPOMATrHUT, 3JIEKTPOABUTATENb OCTOSSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBaxX (M3MYECKUX SIBICHUI M HEOOXOIHMBbIE
(puznyeckue 3aKOHOMEPHOCTH;
¢ pacrmo3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA MU H3MEPUTEIbHbIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABUIATEIb BHYTPEHHEIrO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JIEKTPUUECKUX



HCHCﬁ C MMOCJICAOBATCIbHLIM U IapalJICIbHBIM COCAMHCHUCM DOJICMCHTOB, pa3jinyas
YCJIOBHBIC 0003HaYEHHS DJIEMEHTOB QJICKTPUICCKHX HCHCfI;

NPUBOJAUTH  NPUMEpPHl  (HAXOAUTh HHMOpPMAIIMIO O  MpUMEpax)
NPAaKTHYECKOTO HCIOJIb30BaHUs (PU3UYECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HH 71 oOecrieueHnsi 0e30MacHOCTH MPU OOpaIeHUH ¢ MPUOOpaMu H
TeXHUYCCKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0pPOBbS U COOJIIOICHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIICH cpejie;

OCYIIECTBIISATh TMOWCK WHpOpMauu  (U3UUECKOTO COJICpKaHUSA B
WuTepHeTe, Ha OCHOBE HWMCIOIIUXCS 3HAHWA U IYyTEM CpaBHEHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACISATH  MHGOPMAIHMIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON U MOKET OBITh HEJTOCTOBEPHOM;
WCITOJIH30BaTh TPH BHITTOJIHCHUH YYCOHBIX 3a/IaHUA HAYIHO--TIOMYJISPHYIO
auTepaTrypy  (U3MYECKOTO  COACP)KAaHWSA, CIPABOYHBIC MaTepHAIbI,
pecypchl cetu HTepHET, BIaAeTh IpHEMaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHbIC NMUCHMEHHBIE M KpAaTKHUE YCTHBIE COOOIIEHUS,
0000mass uHPOpPMAIIMI0O W3 HECKOJbKUX MCTOYHUKOB (DU3UYECKOTO
comepkaHWs, B TOM YHCIE MyOJWYHO TPEACTABIATh PE3yIbTAThI
MIPOCKTHOW WMJIM MCCIIEIOBATEILCKON ACATEIBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHSATUWHBIM ammapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

MPU  BBITIOJIHGHUHA YYEOHBIX TIPOCKTOB M HWCCIACAOBAHWHN (HU3UUCCKUX
MPOIIECCOB PACHPECNITh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MMOCTaBJICHHBIMH 3aJa9aMHM, CIICUTh 32 BBITOJTHCHUEM TUTaHA TEUCTBUHA |
KOPPEKTHUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B
NeSITeILHOCTD TPYTIIBI, BRICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICICTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K konmy oOyueHus B 9 kjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: CHCTEMa OTCUeTa, MaTepualibHasg TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBIKCHUS, Achopmaiius
(ynpyrasi, miacTudeckas), TPEHHE, IIEHTPOCTPEMUTEIIBHOE YCKOpPEHHE,
HEBECOMOCTh U TIEPETPYy3KH, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPJOTO TEJla, pABHOBECHE, MEXaHMYCCKHE KOJICOAHUS U
BOJHBI, 3BYK, HMH(Pa3BYyK U YJIbTPa3BYK, JJECKTPOMATrHUTHBIC BOJIHBI,
IIKajia 3JEKTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIBHO30PKOCTD,
CIEKTPHI HCIYCKaHUS U TOTJIONMICHU, anb(ha-, 6eTa- U raMMa-u3IydeHus,
M30TOIBI, SiAEpHAsI DHEPTETHKA,;



pa3nauyaTh SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
IBKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHUE, CBOOOJIHOE
MaJIEHUE TEeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJEICTBUE
TEJ, PEaKTUBHOE JBUKEHHE, KOJIEOATEIbHOE ABM)KEHUE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMs), PE30HAHC, BOJIHOBOE ABM)KEHUE, OTPAKCHUE
3ByKa, NPSAMOJMHEWHOE paclpOCTpaHEHHE, OTPaKEHHWE M MPEIOMIICHHUE
CBETa, MI0JJHOE BHYTPEHHEE OTPAXXEHHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CIIO)KEHHE CIEKTPAJIbHBIX LIBETOB, JUCIEPCUSl  CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOro CHEKTpa
U3JTyUYEHHs) IO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTb HIpPOSBICHUE HW3YYEHHbIX (U3WYECKUX SBICHUM B
OKpy)XarolieM Mupe (B TOM 4yucie (U3MUECKUE SIBICHUS B IMPUPOJIE:
MPWIKNBBI U OTJIMBBI, IBHKEHHUE TUTaHET CONTHEUYHON CHCTEMBbI, PpEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUITHE 3BYKOB IKUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAaMH, 07XO, I[BE€Ta Te,
ONTUYECKUE SBJICHUS B MPUPOJAE, OMOJOTHYECKOE NEHCTBUE BUAMMOTIO,
yIbTPapHUOJIETOBOIO M PEHTTEHOBCKOTO H3JIyY€HUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE JIy4YH, PaJUOAKTUBHOE H3IIyYEHHUE
NPUPOAHBIX MHUHEPAIOB, JCHCTBUE pPAaJUOAKTUBHBIX H3IyYEHUH Ha
OpraHu3M 4YEJIOBEKAa), NP 3TOM MEPEBOAUTH NPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIACNATH CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKH) (PUIMUECKUX
SIBIICHU;

OMKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (DU3UUECKUE SBIICHUS, UCTIOIb3YS
(¢u3nueckue BeNUYUHBI (CpPelHssl U MIHOBEHHass CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JBWXEHUU, YCKOPEHHUE, IMEepeMEUIEHUE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUs, CHJIa YIPYTOCTH, CWJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOIrO TMajJeHHsl, BEeC Tejla, WMIIYJbC Tela, HUMIYJIbC CHUIIbI,
MexaHudeckas paboTa W MOIIHOCTh, MOTEHUUANbHAS DJHEPrus Tea,
MOAHATOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS DHEPrUsl CKATOU
MPYKAHBI, KUHETHUYECKass DSHEprus, IOJHAas MEXaHW4YecKas SHeprus,
NEepUoJ U 4acToTa KojeOaHuM, IJIMHa BOJHBI, TPOMKOCTh 3BYKa U BbICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEJIOMIIEHUS CPEbl), IPU ONMHCAHUH
OPaBUJIBHO TPaKTOBaTh (DU3UUYECKUN CMBICI HUCHOJIb3YEMbIX BEIUYHH,
0003HAaueHUs W EAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIUUYHMHY C JPYTUMH BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA T, (U3UYECKUE SIBICHUS M IPOLECCHI,
WCIIOJIb3YSl 3aKOH COXPAHEHMS SHEPIMH, 3aKOH BCEMHPHOTO TIATOTEHUS,



MpUHOUITI CYHNCPIIO3UIUKU CUJI, IIPUHOUII OTHOCHUTCIBHOCTH FaJII/IJIeH, 3aKOHBI
HBIOTOHa, 3aKOH COXPaHCHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS WU IPCIIOMIICHUA CBCTA,
3daKOHBI COXPAaHCHUA 3apAA0BOTO U MAaCCOBOI'0 YHUCCI IIPU AJACPHBIX PCAKIUAX, IIPHU
9TOM AaBaThb CJIOBCCHYIO q)OpMYJ]I/IpOBKy 3aKOHAa M 3aIIMChIBATH €T'0 MaTCMAaTHYCCKOC
BBIPAKCHHUC,

OOBSACHATh (PU3UYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYUHHO--CJIEICTBEHHbIE  CBA3H, CTPOUTHh OOBsCHEHHME u3 2-3
JIOTUYECKHUX IIaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (DU3HUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacueTHbIE 3aJaud  (OmMMparolMecss Ha CcuUcTeMy u3 2-3
YpaBHEHUI), UCIOIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3allMChIBAaTh KpaTKOe
YCJIOBHE, BBISBIISTh HEAOCTAIOIINE WM M30BITOYHBIE JAHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JJIS PEUIEHUs, TPOBOJUThH PACUETHI U
OLICHHMBATh  PEATMCTUYHOCTh MOJYYEHHOIO 3HAu€HUs (QPU3NYECKOU
BEJIMYMHBI;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MpPU T[OMOIIH
(pU3HUECKUX METOJO0B, MCHOJIb3Yys OIMCAHUE HWCCIEAOBAHMS, BBIIEIATH
MIPOBEPSIEMOE  MPEANOJ0KEHHE, OLEHUBATh MPABUIBHOCTh MOPAJIKA
OPOBEICHUSI  UCCIENOBAHMS, JENaThb  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

MPOBOJUTh OMNBITHI MO HAOMIOAEHUIO (DU3UYECKUX SBICHUU WM
(u3HUecKuX CBOMCTB Tea (M3ydueHHe BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUsl SHEPIHH, 3aBUCHUMOCTh IEpUOAA KOJIEOAHUW MPYKMHHOIO
MasiTHHKa OT MaccChl Ipy3a U >KECTKOCTH IPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MaJIbIX KOJeOaHuM, MPsIMOJIMHENHOE pacpOCTpaHEHUE CBETA,
paznokeHre 0enoro CBeTa B CIEKTP, U3yYEHHE CBOWCTB HM300paKeHHs B
IJIOCKOM 3€pKaje U CBOMCTB HM300paK€HUs MpeAMeTa B COOMparouiei
JUH3€E, HaOJIIOJIEHUE CIUIOUIHBIX W JIMHEWYaThIX CHEKTPOB H3IIYUYEHHS):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY W3 UW30BITOYHOrO Habopa
o0Opy/lOBaHus, ONUCBHIBATH  XOJ  ONbBITa M  €ro  pe3yJbTaThl,
bopMyJIMpOBaThH BHIBOJIHI;

IPOBOJIUTH MPU HEOOXOAMMOCTU CEPUI0 MPAMBIX MU3MEPEHUH, Ompenensis
CpelHee 3HayeHue Hu3MepsieMoll BenuYuHbl ((POKYCHOE paccTOosiHuE
coOuparolei JIMH3bI), OOOCHOBBIBATH BBIOOp croco0a HU3MepeHus
(M3MepuTeIHLHOTO MPUOOopa);

IPOBOAMTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
WCIIOJIb30BAHUEM NPSIMBIX MU3MEPEHUH (3aBUCUMOCTH IyTH OT BPEMEHHM



Ipy PaBHOYCKOPEHHOM JIBMKEHUHM 0€3 HayalbHOW CKOPOCTH, MEpHoja KoseOaHun
MaTeMaTUYECKOTO MasATHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTrjla OTPaXKEHUSI CBETa
OT yIJla MaJeHUuss M Yyrja MNOpeiOMICHHUs OT yrja MaJieHus): I[UIAaHUPOBaTh
UCCJIeIOBAHUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TaONHIl U TpaduKOB,
JeNaTh BBIBOJIBI IO PE3YJIbTATAM UCCIIEIOBAHNUS,

MPOBOAWTh KOCBEHHBIE H3MEPEHHUS (PU3UUYECKUX BETUYMH (CpeIHss
CKOPOCTb UM YCKOPEHHE Tejla TIpUd PABHOYCKOPEHHOM JIBH)KEHUH,
YCKOpEHHE CBOOOTHOTO MAACHHS, KECTKOCTh MPY>KUHBI, KOIPPUIUCHT
TPEHHsI CKOJIbKECHHs, MEXaHW4ecKas padoTa W MOIIHOCTh, 4YacToTa U
nepuos KojeOaHMM MaTeMaTUYecKOro U MPYXUHHOIO MAasiTHUKOB,
ONnTHYecKass Ccuia coOuparouiel JUH3bl, PaJAUOaKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHsI, COOMpPATh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U
BBHITIONHATh U3MEPEHUs, CIeAysl MPEJIOKEHHON WHCTPYKIIMU, BBIYUCIATDH
3HaYeHHUE BEJIMYMHBI M aHAIM3UPOBATH MOMYyUYEHHBIE PE3yIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII0/1aTh NMPaBUJIa TEXHUKHU O0€30MACHOCTH MPHU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC TMPHU3HAKA W3YYCHHBIX (DU3HUECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYCYHBIA HCTOYHHK
CBETa, Jy4, TOHKas JHH3a, IJIaHETapHas MOJENb aTOMa, HYKJIOHHas
MO/JIeIb ATOMHOTO S]Ipa;

XapaKkTepu30BaTh MPUHLUINBl JCHCTBUS U3YUYEHHBIX NpPUOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUcaHus (B TOM 4YHUCIE:
CIHUIOMETp, NATYMKH TIOJIOKCHUS, PACCTOSIHUSI W YCKOPEHHs, pakKera,
9XOJIOT, OYKH, MEpucKom, (oTroanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, Kamepa Buibcona), uCHoib3ys 3HaHUS O
cBOMcTBaX (UBMYECKHX SIBJICHUA U  HeoOXxoauMmble  (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKU MU3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX IMPOIIECCOB
IpU PEIICHUH y4eOHO--TIPaKTHUECKUX 3a7ad, ONTUYECKUE CXEMBI IS
NOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMparoleH JIMH3E;
OPUBOIUTH  MpUMEPHl  (HaxoauTh  HMHQOpPMAIMIO O  IpHUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HM N7 oOecrieueHnsi 0e30MacHOCTH MPU OOpaIlleHuH ¢ MpubopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHsI 370POBbsI M COOJIONCHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpejie;



OCYIIECTBIIAATh IMOMCK HH(popManuu (U3MUECKOTO COJAEPKAHUSA B
HuTepHere, caMOCTOSATENHHO (POPMYIHPYST TTOUCKOBBIN 3aIIpOC, HAXOIUTh
MyTH OMPEIENICHUs JOCTOBEPHOCTH MOJIYYEeHHONH MH(GOpPMAIlMKU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIOJIb30BaTh MPU BBIIOJHEHUN YU€OHBIX 3aJaHUN HAYyYHO--TIOMYJISIPHYIO
IUTepaTypy  (U3NYECKOTO  COJEp)KaHus, CIpPaBOYHBIE MaTepHalIbl,
pecypcbl cetu HTEepHET, BIajeTh NpUeMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
WH(POPMALMM W3 HECKOJBKHUX MCTOYHHUKOB (PU3UYECKOTO COJIEpIKaHus,
nyOJIMYHO NPEACTABIATH PE3yIbTaThl IPOEKTHON MM MCCIIEI0BATEIbCKOM
NEATENbHOCTH, TMPU 3TOM TIPaMOTHO  HCIIOJb30BAaTh  M3YyYCHHBIN
NOHATUHHBIM amnmapar HM3y4yaeMoro pasjena (PU3MKH U CONPOBOXKIATbH
BBICTYIIJICHUE TIPE3CHTAIMed C Y4YeTOM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE 7/

KJIACC
KosunyecTBo yacon JIeKTPOHHBbIE
Ne HanMeHoBaHMe pa31esIoB M TEM POrPaMMbl (undposbie)
wn Beero Konrposeneie  [IpakTdeckne  ogpasoBareibHbie
paboTeI paboThI pecypesl
Pa3nen 1. @u3uka u eé posib B IO3HAHUHU OKPYIKAIOIIEro MUPa
bubnunorexa [JOK
11 o -
M3Ha - Hayxa 0 fipupone https://m.edso0.ru/7f416194
12 du3NYCCKUE BEITNYNHBI 1 bubmotexa LOK
https://m.edsoo.ru/7f416194
13 EcTrecTBeHHOHAYYHBIM METO]1 IO3HAHUS 1 bubmorexa TIOK
' Y A https://m.edso00.ru/7f416194
Wrtoro no pazneny
Pa3nen 2. [lepBoHayaibHbIE CBeIeHUSI 0 CTPOEHHHU BellecTBa
bu6mmorexa [IOK
2.1 C 1
TpoeHHe perectsa https://m.edsoo.ru/7f416194
29 J[Br>KeHUE U B3aMO/IEHCTBHUE YaCTHI] bubmmorexa [IOK
' BELIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHbIC COCTOSIHHS BEIICCTBA bubmorexa [IOK
' p B https://m.edso0.ru/7f416194
Wroro no pazneny
Pasznen 3. /IBu:keHHe H B3aUMO/IeiicTBHE Tel
but6mmorekxa IIOK
3.1 MexaHndeckoe €HUE 1
RATHACCROC ABIDREHHT https://m.eds00.ru/7f416194
3.2 Wuepiusi, macca, IIIOTHOCTh 1 3 but6mmoreka IIOK



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

bubmuorexa IIOK

33 (una. Buet cun 16 L https://m.edso0.ru/7f416194
Uroro mo paznery 32
Pa3nen 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. [lepenayua naBienus TBEpAbIMU 3 bubnuoreka [IOK
' TeJIaMHU, JKUJIKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBIeHuE K KOCTH 4 . https://m.edsoo.ru/7f416194
bubmuorexa [IOK
43 Armoceproe aapieHe 4 1 https:/m.eds00.ru/7f416194
44 JleiicTBrE *KUIKOCTH U Ta3a HA TIOTPY>KEHHOE B 3 1 bubnuoreka [IOK
' HUX TEJIO0 https://m.edsoo.ru/7f416194
14
Hroro no pazneny
Pa3nen 5. Pabota u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P 1
S aboTa 1 MOUIHOCTS 6 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 I1 1
> POCTHIE MEXAHHIMH 6 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4
53 CXATICCKAT SHEPTHA https://m.edso0.ru/7f416194
Hroro no pazneny 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KoaunuecTBOo yacoB

DJIeKTPOHHbBIE (LM (ppPOBHIE)

HaumeHoBaHMe pa3/1eJioB U TEM MPOrpaMMbIl odpa3oBaTebHbIE pecypchl
Ne i/ Kourtposibnbie  [IpakTHyeckue
Bcero
padoTbI padoTbI
Pa3nen 1. TermuioBble siBJIeHUs
. bubnnorexa IIOK
11 CtpoeHue 1 CBOICTBa BelleCTBa 7 https://m.edsoo.ru/7f4181ce
bubnunorexa [JOK
12 TennoBbie mpotiecct 21 6 https://m.edsoo.ru/7f4181ce
Wtoro no pazaeny 28
Pa3nen 2. DiekTpuyecKre 1 MATHUTHBIE SIBJICHUS
21 DIEKTPUUECKUE 3apsiibl. 3apsyKEHHBIE Tela U 7 1 bubmorexa [IOK
' WX B3aUMOJICHCTBUE https://m.edso00.ru/7f4181ce
. . bubmuorexa [IOK
2.2 I1 2
OCTOSTHHBIH AJIEKTPUIECKUN TOK 0 8 httos://m.edsoo.ru/7f4181ce
bubnunorexa [JOK
2.3 M 6 2
ATHITHBIC ABTCHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
MCKTPOMATHHTHAS WYKL https://m.edsoo.ru/7f4181ce
Hroro no pazaeiy 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 17



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

HaumenoBanue pa3xejioB 1 TEM NMPOrpaMmabl

KoaunuecTBOo yacoB

JuiekTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/IbHbIE pecypchl

Ne n/n Kontposbnsie  [IpakTuueckue
Bcero
padoTbI padoTbI
Pa3znen 1. Mexannuyeckue siBJIeHUsI
11 MexaHn4ecKoe IBIKEHNE U CIIOCOOBI €r0 10 1 bubnunorexa [JOK
' ONMCAHUS https://m.edso0.ru/7f41a4a6
bubmorexa [IOK
12 B 5 20 1 1
SAMMOAICHETBHE e https://m.edsoo.ru/7f41a4a6
bubmorexa [JOK
13 3 10 1 1
AKOHDT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaery 40
Paznen 2. MexaHnuuyeckue KoJIeOAHUS U BOJTHbBI
bubnunorexa [JOK
2.1 M 0 7 2
CXAHITICCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bubnunorexa [JOK
2.2 M .3 8 1 2
CXAHITICCKHE BOTHEL SBYR https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3gen 3. DjieKTPOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 JJIEKTPOMAarHUTHOE MOJIE ¥ 3JIEKTPOMAarHUTHBIE 5 1 1 bu6mmoreka [{OK
' BOJIHEI https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 6
Paznena 4. CBeToBbIe ABJICHUA
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 6 1 bubnuoteka [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

bubnuorexa [JOK
4.2 1
JIuH3b1 ¥ onTHYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4, P 1
3 a3JI0’KeHUE OEJIOTO CBETa B CIIEKTP 3 httos://m.edsoo.ru/7fAlada6
Wroro no pazaeny 15
Paznen 5. KBaHTOBBIE siBJ1eHHSI
bubmorexa [JOK
51 VcnyckaHue u MOrJIomeHue CBeTa aTOMOM 4 1 htts://m.edsoo.ru/7f41a4a6
bubmorexa [JOK
52 (CTpOEHiie ATOMHOTO 51pa 0 L https://m.edsoo.ru/7f41a4a6
bubmorexa [JOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Wrtoro no pazneny 17
Pazgen 6. IloBTopuTe/IbHO-00001a101IIMIT MOYJ/Ib
[ToBTOpEeHue 1 0000ITICHHE COZIEPKaHUS Kypca bubnmnoreka [IOK
6.1 9 2
dbusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro 1o pasnery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16



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

YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JUISI YYEHUKA

» ®dusuka, 7 kinacc/ [epeimkun .M., UBanos A.U., AkimonepHO€E 00IIECTBO
«M3narenscTBo «lIpocBemenne»

» dusuka, 8 knace/ [epwimkun .M., iBanos A.U., AKiimoHepHOE OOIIIECTBO
«M3narenscTBo «lIpocBemenne»

» ®usuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHuK, 9 kinacc/ [epoimkun Y. M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«3narenbctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

» ®usuka. lugaktuyeckue matepuaiibl K yueOHuky A.B. Ilepbikuna. 7
kiacc/Mapon A.E., Mapon E.A.

» ®usuka. COOpHUK BOMPOCOB U 33724 K yueOHuky A.B. [leprimikuna. 7
kiacc/Mapon A.E., Mapon E.A., ITo3otickuii C.B.

» ®usuka. luarnoctuyueckue padoThl K yueOuuky A.B. [lepbiikuna. 7
knacc/llaxmarosa B.B., Illedep O.P.

» ®usuka. Tectrl. 7 knacc/XannanoB H.K., Xannanosa T.A.

» dusuka. Meroauueckoe nmocodue k yueOHuky A.B. [lepeimkuna. 7
kiacc/®Punonosuy H.B.

» ®uszuka. Jlunakruueckrue Marepuaibl K yueOHuky A.B. Tleppikuna. 8



kiacc/Mapon A.E. , Mapon E.A.

» ®uzuka. COOpHUK BOMPOCOB U 331a4 K yueOHHKy A.B. [lepsikuna. 8
kiacc/Mapon A.E., Mapon E.A., [To3otickuit C.B.

» ®usuka. /[luarnoctuueckue pabotsl k yueOHuky A.B. [leprimkuna. 8
kiacc/lllaxmarosa B.B., Illedep O.P.

» ®usuka. Tectrl. 8 xitacc/Xannanos H.K., Xannanosa T.A.

» duszuka. Meroanueckoe mocodue k yueOHuky A.B. [1epoimkuna. 8
kiacc/Punonosuu H.B.

» Ousuka. lugaktuyeckue matepuaisl kK yueOHuky A.B. Ilepoiikuna, E.M.
['yrauk. 9 xnacc/Mapon A.E., Mapon E.A.

» ®usuka. COOpHUK BOMIPOCOB U 3a7a4 K yueOHuky A.B. Ilepsimikuna, E.M.
['ytauk. 9 xnacc/Mapon A.E., Mapon E.A., [To3orickuii C.B.

» ®usuka. Tectrl. 9 knacc/Xannanos H.K., Xannanosa T.A.

» Guzuka. Meroanueckoe nocodue k yueonuky A.B. Ilepsimikuna, E.M. I'yTHUK.

9 xnmacc/I'ytauk E.M., Uepnukosa O.A.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

» bubnmoTeka mudppoBoro o6pazoBaTEILHOTO KOHTEHTA. — PexuM qoctyma:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-

664814b67e7d

* Enunas komiekiuys nu@poBbix 00pa3oBaTesibHBIX pecypcoB. — Pexxum goctyma:



http://school- collection.edu.ru

» OenepalibHbIN HEHTP MH(OPMALMOHHO-00pa30BaTEbHBIX peCYpPCOB. — Pexxum
nocryma http://www.fcior.edu.ru/

* [{ludpposrie 0OpazoBarenbHbIE pecypchl. — Pexxum goctymna:

http://www.openclass.ru


http://school/
http://www.fcior.edu.ru/
http://www.openclass.ru/
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