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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs COCTaBJeHAa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammsbl, mpeactaBieHHBIX B PI'OC 00O, a Takke ¢ ydérom
denepanpHOl pabodeil mporpamMmbl BocnuTaHus W KoHIeNuu mpernogaBaHus y4eOHOTO
npeamera «Pu3nka.

Conepxanue mporpaMMbl 1Mo ()U3MKE HAmpaBieHO Ha (POpMUpOBaHHE ECTECTBEHHO-
HAy4YHOM IPaMOTHOCTH OOYYAIOUIMXCS U OPraHU3AlMI0 U3yYeHHUS] (PU3UKU Ha JEATEeIbHOCTHOM
ocHOoBe. B mporpamme mo Qu3HMKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4YE€OHOTO TIpeAMeTa B
peamuzanun TpedoBanuiit ®I'OC OOO K MUIaHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM
pe3yabTataM OOYYeHHUs, a TaKKe MEXIIPEIMETHbIE CBS3M ECTECTBEHHOHAYYHBIX Y4EOHBIX
MIPeIMETOB HAa YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

[Tporpamma 1o (u3uKe yCTaHABIUBACT paclpe/eieHne y4eOHOro MaTepuana mo rojaam
oOyuenusi (IO KJaccam), MpeAaraeT MNPUMEPHYIO IOCIEI0BAaTeIbHOCTh HU3YUEHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE DAa3BUTUS MPEIMETHOIO COAECpX)aHUS U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIMXCS.

[Iporpamma 1o ¢u3uke paspaboTaHa C LENbIO OKA3aHHWS METOJMYECKOW MOMOIIU
YUUTENIO B CO3JIaHUU paboueil mporpaMmbl 0 y4eOHOMY HpeaMETY.

®du3uka ABISETCS CUCTEMOOOPA3yIOIIUM JI €CTECTBEHHOHAYYHbIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (DPU3MUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SIBICHUI, N3y4aeMbIX XUMUEH,
Ouosiorueit, acTpoHOMHEH U QU3MUECKON reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MPefoCTaBiseT Haubosiee sCHble OOpas3lbl MPUMEHEHHS HAYYHOTO MeEeTojia
[IO3HAHUS, TO €CTh CIIOCO0A MOITYYEHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Opna U3 THaBHBIX 337a4 (pU3MUEecKoro oOpa3oBaHUsl B CTPYKType 001ero oopa3zoBaHus
COCTOMT B (OPMUPOBAHUM €CTECTBEHHOHAYYHON TpPaMOTHOCTM M MHTEpeca K HayKe Yy
00y4aroIuxcs.

N3ydyenne ¢usukun Ha 0a30BOM YpOBHE MpEANoOJaraeT OBJIAJCHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMU, XapAKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:

e HAy4HO OOBSCHSTH SIBJICHUS,

e OIICHMBAThH M MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEJOBAHUS;

e HHTEPIPETUPOBATh JAHHBIE W MHCIOJNb30BaTh HAy4yHbIE JIOKA3aTEIbCTBA JUIS
MIOJIy4€HUs BBIBOJIOB.

Henu m3ydeHus (U3MKKM Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMs ONpeeNieHbl B
Konnenuuu npenogaBanus yue6Horo npeamera «Ousmnkay B 00pa30BaTeNbHBIX OPraHU3aIMAX
Poccuiickoit ®enepanuy, peanu3ylolIIMX OCHOBHBIE 00I1e00pa3oBaTelbHble MPOrPaMMBI,
yTBepkAEHHON pemeHnneM Kosernn MunucrepcrBa npocsenieHust Poccuiickoit @enepanyu
(npotoko:n ot 3 aexadps 2019 r. Ne [IK4BH).

Hean nzyyenus pU3NKu:

e TMpuOOpETEeHHE HUHTEpeca M CTpPeMJIEHUS OOydYalolUMXCsi K HaydHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TNPEACTABICHUH O HAyYHOM METOAE TMO3HaHUA U (HOPMHUpPOBAHHE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HayYHOI'O MHUPOBO33PEHMS KaK pe3ysibTaTa M3y4eHHs OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHe MpeACTaBICHUN O poiu (PU3MKU JUISL Pa3BUTUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TMPEACTaBIEHUI O BO3MOXKHBIX cdepax Oyaymel mnpodeccuoHaNbHOM
JeSITeNIbHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOATOTOBKA K AajibHEHIIEMY O0yYEHHUIO B 3TOM
HaIPaBJICHUU.



JlocTiKeHne 3TUX IeJied MmporpaMMmbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOI'O OOIIETo

o0Opa3oBaHus 00eCIIeYnBaCTCS PEIICHUEM CIICIYIOIMNX 3a1ay:

npuoOpeTeHue 3HaHUM O JMCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHMYECKHUX,
TETUIOBBIX, YJIEKTPUYECKUX, MATHUTHBIX ¥ KBAaHTOBBIX SIBICHHSIX;

npuoOpeTeHue YMEHUH ONUCHIBaTH U OOBSICHATh  (PU3MUECKUE SBICHHUS C
UCTIOJIb30BaHUEM MOJTYYCHHBIX 3HAHUII,

OCBOCHHE METOJIOB pEIICHUs] MPOCTEHINNX pAacYETHBIX 337a4 C HCIOJIb30BAHUEM
(bu3MUECKUX MOJIeNIeil, TBOPYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 337a4;

pa3BUTHE yMEHHMI HAONIOJATh TPHUPOAHBIC SIBICHUS H  BBIIOJHATH  OIBITHI,
nabopaTropHble pabOThl M HKCIEPUMEHTAIbHBIC HCCIEIOBAHUS C HCIIOJIB30BAHUEM
M3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE TNPHEMOB PabOTHI ¢ HMHPOpManeld (GHU3MYECKOTO COAEP)KaHMS, BKIHOYAsS
MHPOPMALIMIO O COBPEMEHHBIX JOCTH)KCHUSAX (HU3UKH, aHaIH3 U KPUTHUYECKOE
olLleHMBaHKE MH(opManuy;

3HAKOMCTBO cO cepamu npodheCCHOHATBLHON JEATSIIEHOCTH, CBSI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMHU Ha JIOCTYDKEHHUSX (PU3MYECKON HAYKH.

Ha nzyuyenue ¢puszuku (6a30BbIil ypOBEHB) HAa YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMs
oTBOoauTCA 238 yacoB: B 7 kitacce — 68 wacoB (2 Jaca B Hefeno), B 8 kiracce — 68 gacos (2 daca
B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEJIEl0).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBnenus npuponsl. Gusnyeckue SBICHUA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenUUYMHBL. M3MmepeHue Qusnueckux BenuunH. Puznueckue MNpUOOPBHIL.
ITorpemnocTs M3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢usuka m npyrue ecrecTBEHHblE HayKH M3Yy4aroT NMpUpoay. EcTrecTBeHHOHay4HBIi
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIJBUKEHHE THUIIOTE3,
9KCHEpPUMEHT IO IIPOBEpKE TuUIoTe3, OO0bsAcHeHHe HalOmogaemMoro spieHusa. OmnucaHue
(bU3NIECKUX SBICHHUIA C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.
1. MexaHuueckue, TEIUIOBbIE, JIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.
2. ®wusuveckue MpUOOPHI W MpoLEaypa MPSMBIX W3MEPEHUN aHAJOTOBBIM U IH(PPOBHIM
puoOpOM.

Jlabopamopnwvie pabomot u onvimeol.

1. OmpeneneHue NEHBI ACICHUS KBl U3MEPUTEILHOTO IPUOOpA.

2. H3mMmepeHue pacCTOSTHUM.

3. HMsmepenue o0bEMa KUIKOCTU U TBEPJIOTO TENA.

4. Ormpenenenue pa3MepoB MajbIX TeIl.

5. W3mepenue TtemmepaTypsl OpH MOMOIIM JKHIKOCTHOTO TEpPMOMETpa M JaTyhKa
TeMIIepaTyphl.

6. IlpoBemeHme wuccieoOBaHUS MO TPOBEPKE THIOTE3BI: NAITBHOCTH IOJIETA IIApPHKa,

MYINIECHHOI'O TOPU30HTAJIbHO, TEM 60J'ILIJ_IC, 4yeM OOJIbIIE BHICOTA IIyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHUA O CTPOCHHMH BeLECTBA.

CrtpoeHue BemecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNbIThL, TOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JBwxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JIBIDKCHHSI YacTHI[ C TeMIEpaTypoi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelicTBHe 4YacTHIl BeIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAaHHC.

ArperaTHple COCTOSIHMSI  BEIECTBA: CTPOEHUE Ta30B, KUAKOCTEH W TBEPIBIX
(kpucTayinyeckux) Tea. B3anMoCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSTHMN
BOJIBI.

Hemoncmpavyuu.
1. HabmioneHue OpOyHOBCKOTO JBMXKEHUSI.
2. Hab6monenue nuddysuu.
3. HaGmronenue sBIeHUM, OOBSCHSIOMIMXCS TPHUTSHDKCHUEM WU OTTAIKWBAHHEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.
1. Omenka nuamMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).
2. OmbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.



Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.

Mexanndeckoe JBWXeHHE. PaBHOMepHOe W HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpenssist CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacu€T myTu 1 BpeMeHH JIBUKEHUSI.

SlBnenne wHepuuu. 3aKOH WHEpUUH. B3aumonelcTBHe Tell Kak MNpPUYMHA W3MEHEHUS
CKOPOCTH JBMXKEHHUS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3auMmonelcTBusa Tes. Cuna ynpyroctd M 3akoH [yka.
N3mepeHne cuibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTh. CnojkeHue cuil, HallpaBJIEHHBIX IIO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
HaOnronenne MexaHU4ecKoro ABMXKEHMs Tela.
N3mepenne CKkopoCTH NPSIMOJIMHEWHOTO IBUKEHHSI.
HaOnronenue siBlieHUs] MHEPLIKU.
Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.

SAINAIE S

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBMKEHHs (IIapuKa B KHUJIKOCTH, MOEIU
AIEKTPUUYECKOTO aBTOMOOUIIS U TaK JIajiee).

2. Ompenenenue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WIM HIapuKa IO HaKJIOHHOU
IJIOCKOCTH.

3. OmpexneneHue MmIOTHOCTH TBEPAOTO TeEA.

4. OnbpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (IedopMaluu) MNpYy>KUHBL OT
IIPUIJIOKEHHOM CHJIBL.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHSI CKOJIbKEHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

Pa3nen 4. laBinenune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CiocoObl yMEHBIIICHUS U yBeNIWUEHUs aBiieHus. [{aBnenue raza. 3aBUCUMOCTb
JaBJeHUs ra3a oT 00béMma, Temnepatypsl. [lepenava naBnenus TBEPABIMU TeaMU, KUAKOCTIMU
u rasamu. 3axoH Ilackansa. IlHeBMarndeckre ManivHbl. 3aBUCHUMOCTH AJaBJICHUA XUIAKOCTU OT
rnyounsl.  [mapocratmueckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MCXaHU3MEI.

AtMocdepa 3emnn u armocdepHoe AaBieHue. [IpHUMHBI CYIIECTBOBAHUS BO3AYIIHOMN
o6omoukn 3emnu. Ombir Toppuyennu. M3mepenune atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JelicTBUE )XUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Te0. BriTankuparomas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTB JaBJIECHUS T'a3a OT TEMIIEPATYPBI.
[lepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronirecs: CoCy/Ibl.
I'mapaBauyeckuit mpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.
3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOrpYKEHHOM YacTH Tena U IUIOTHOCTH
KUIKOCTH.

SIS



7. PaBeHCTBO BBITAJIKHUBAIOIIECH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.
8. VYcnoBue TUIaBaHMS TeN: IUIABAHWME WM TIOTPY)KEHHWE Tel B 3aBUCHUMOCTH OT
COOTHONIEHUS INIOTHOCTEH TejIa U KUIKOCTH.

Jlabopamopuwie pabomsl u onvimol.

1. HccnemoBanue 3aBHCHMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYKEHHON B KHUIKOCTh
YacTH TeJa.

2. OmnpenesieHUE BBITAJKUBAIONICH CHJIbI, JCHCTBYIOIIEH Ha TEI0, MOTPYy:KEHHOE B
JKHJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, ICUCTBYIOIICH Ha TEJIO B KUJIKOCTH,
OT MACCHI Tela.

4. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIbI, JAEHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00BbEMaA MOTPYNKEHHON B JKMJIKOCTh YacTH Tella U OT IJIOTHOCTH
JKHJIKOCTH.

5. KoucrpyupoBanue apeoMerpa WM KOHCTPYHMPOBAHHE JIOJKH U OIpeAcsieHne e&
rPy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: phIuar, OJIOK, HaKJIOHHAS IIIOCKOCTh. [IpaBuiio paBHOBecHUs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHs pblyara K OJOKy. «3osioToe mpaBuiio» mexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprus. Kunernueckasi v noteHiuanbHas 3aeprus. [IpeBpamienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomut u onvimol.
1. Ompenenenve paboThl CHJIBI TPEHHUS NpPU PABHOMEPHOM JIBUXKEHHH Teja 110
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
4. H3ydeHune 3aKOHA COXPAHEHUS MEXAaHUUYECKOM dHEPTUN.

(O8]

8 KJIACC

Pa3nes 6. TensioBbie siBJICHUS.

OCHOBHBIE TTOJIOKEHUST MOJIEKYJSIPHO-KMHETHYECKOM TEOpUH CTPOEHUS BemecTa. Macca
U pa3Mepbl aToMOB M MoJeKyl. OnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI TEOpHH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOro coCcTOSHUN BelecTBa. Kpucramimdeckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra30B, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIpHO-KMHETHYeCcKoil Teopuu. CMauynBaHMEe U KaNWULSIPHBIE SIBIEHUSA. TerioBoe
pacIIupeHHe U CXKaTHE.

Temmneparypa. CBA3p TeMmmeparypsl CO CKOPOCTBIO TEIJIOBOTO JBHKEHHS YACTHIIL.
Buytpennsiss sHeprus. CrnocoObl HW3MEHEHMsS BHYTPEHHEH »SHEpPruu: Teruonepenadya u
coBeplieHue padboThl. Buael Teronepenaun: TemIONpPOBOAHOCT, KOHBEKIUS, H3ITyYECHHUE.

KonndecTBo TemnoThl. YenbHas TEIUIOEMKOCTh BelIeCTBA. TeIIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTATTMYECKUX
BEIIECTB. YenbHas TeIuloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. Vcmapenwue.



Kunenne. YnaenpHas Temora mapooOpa3oBaHus. 3aBHCUMOCTh TEMIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeibHasi TEIJI0Ta CTOPAHHUS.

[Tpuniuner  pabotel TeruoBbix asurareneid KIIJ] TemmoBoro asuratens. TeruioBeie
JIBUTATEIIU U 3aILUTa OKPYKAIOLIEH CPebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JABUKEHUS.
HabGmronenue nuddy3un.
HabGnronenue sBeHn CMaYMBaHUS U KaUJUIAPHBIX SBJICHHM.
HaGuroienne TemmoBoro pacivpeHus Tedl.
N3menenune naBiaeHus ra3a Ipyu M3MEHEHUH 00bEMa U HarpeBaHWU WUJTU OXJIaXKICHUH.
[TpaBwiia U3MEpEeHHS TEMITEPATYPHI.
Bunp! Teruionepenayn.
OxJ1axIeHue TIPU COBEPIICHUH PAOOTHI.
. HarpeBanue npu coBepiiieHuu pabOThl BHEITHUMH CHJIAMH.
10. CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.
11. HaOmronenue KuieHus.
12. HabnroneHue nocTossHCTBA TEMIIEPATYPhl IIPH IJIABICHUH.
13. Mozenu TemIoBbIX IBUTATENIEH.

I R e

Jlabopamopuwsie pabomot u onvimeul.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TE.
Onpeznenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHIIA.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT €ro oObémMa H
HarpeBaHUs WIN OXJIAKICHUA.
[IpoBepka THUMOTE3Bl JMHEHWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA J>KHUIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOnroneHue mM3MeHEHUS BHYTPEHHEW JHEpPrHM Tejla B pe3yjbTaTe TEIUIONepenadyu U
paboThI BHELIHUX CHJIL.
8. MHccnenoBanue siBieHus TEI00OMeHa MpY CMEIIMBAHUM XOJIOJHOM U ropsiueld BOABI.
9. OmnpeneneHue KOIMYECTBA TEIUIOTHI, OTYYEHHOTO BOAOH IPU TEIIOOOMEHE C HarpeThiM
METAIIMYECKUM LIUINHIPOM.
10. Onpenenenue yaenpHON TEMNIOEMKOCTH BELIECTBA.
11. UccnenoBanue npouecca uCnapeHus.
12. Onpenenenrne OTHOCUTENIBHON BIAXXHOCTH BO3/yXa.
13. Onpenenenne yaenpHON TEMIOTHI IUIABJICHUS JIb/IA.
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Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. /[Ba poaa anekTpuyeckux 3apsaoB. BzaumopeicTBue 3apsKeHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TNl OT BEJIMUYMHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).

Onekrpuueckoe nojie. Hanpspk€HHOCTH anekTpuyeckoro nosst. IIpuHuun cynepnosunuu
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3ileKTpudeckuil 3apsa. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsaa.



ONEKTpUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA. VCTOUHUKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuyeckass 1enb. Cuina Toka. DleKTpudyeckoe HamnpsokeHue. ConpoTHBICHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BemecTBa. 3akoH Owma i ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

Pabora u MomHOCTB 31€KTpHUUYecKOro Toka. 3akoH /pxoyns—JleHna. DnekTpudyeckue Lenu
Y TTOTPEOUTEIH JICKTPUUIECKON dHEPTUH B ObITYy. KOpoTKOE 3aMbIKaHUE.

IlocTosiHHBIE MarHuThl. B3auMOAEHCTBHE IIOCTOSHHBIX MArHATOB. MarautHoe IIOJje.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue Jis )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelib MOCTOSHHOrO Toka. Mcnonb3oBaHue
AJIEKTPOJIBUraTesIeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajned. SIBieHwe dneKTpoMarHUTHOW  wHAyKuuu. IIpaBuno  Jlenua.
Onekrporerepatop. CrocoObl TOMyYEHUS DIIEKTPUYCCKOW JHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.
DrneKkTpu3anus Ted.
JIBa poJia aEeKTpUUECKUX 3apsAA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKAss UHTYKLIUS.
3aK0OH COXpaHEHUs MIEKTPUUIECCKUX 3aPsII0B.
[IpoBOIHUKY U AUBIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHHUHI 3JIEKTPUUECKOTO MOJIS.
W cTOYHMKH TOCTOSIHHOTO TOKA.
JIeficTBHS 2NIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B KHUIAKOCTH.
. I'a30BbIi1 pa3ps.
. I3mepenue cuiibl Toka aMIepMeTpoM.
. I3mepenue 371eKTpuieckoro HanpssKeHUsi BOJIbTMETPOM.
. PeoctaTt u Mara3us COnpOTUBIIEHUN.
. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU Pa3IeleHHs TOJI0COB MATHUTA.
. MogenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHOE 1oJie ToKa. JJIEKTPOMArHHUT.
. JleficTBHe MarHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM.
. DIIEKTPOBUTATEH TTOCTOSIHHOTO TOKA.
. UccnenoBanue siBNEHUS 3J€KTPOMarHUTHOM MHYKIIUU.
. OnbiTer @apages.
. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimel.
ONEITEI 1O Ha6J'IIO)IeHI/IIO QJICKTPpHU3alluU TCII HH)IYKHI/Ieﬁ " Ipr COITPUKOCHOBCHUH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO OIS HA TPOBOJAHUKH U TUIIIEKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOH MU MOCTOSHHOTO TOKA.
V3mepeHue u peryiupoBaHme CHUIIbI TOKA.
W3mepenne u peryampoBaHue HaIPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHHUS
pe3uCTOpa M HANPSHKEHHS Ha PE3UCTOPE.

SAINAIE e e



7. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IEKTPUUECKOTO COIPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, MJIOLIaId OTIEPEYHOT0 CEUEHUs U MaTepHaia.

8. IlpoBepka mpaBuia CIOKEHUS HAINPSHKEHUN MU MOCIEN0BATEIbHOM COECIUHEHUM IBYX
PE3UCTOPOB.

9. TlpoBepka npaBuiia Jyisl CUJIbI TOKA MPYU NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

11. Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIJEIIEMOIN Ha PE3UCTOPE.

12. ViccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUYKy, OT HaIpsKeHHs Ha
HEH.

13. Onpenenenne KIIJI narpeBatensi.

14. ViccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. I3yyeHue MAarHuTHOTO IOl TOCTOSIHHBIX MAarHUTOB IMpH HX OOBEJUHEHUH U
pa3esieHun.

16. UccrnenoBanue neicTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbl B3aUMOAECUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HANPaBIIEHUS TOKA B KaTYIIIKE.

18. M3yuenue neicTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl SJEKTPOABUTATEIS.

20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.

21. OnbITEl 1O MCCIEAOBAHUIO SIBICHUS SJICKTPOMATHUTHOM WMHIYKIUHU: HCCIEAOBaHUE
M3MEHEHUH 3HAaYEeHMsI U HAIPaBJIEHUS MHAYKIIMOHHOIO TOKa.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe mpsMOiIMHENHHOe ABWXkeHUe. HepaBHOMepHOE
npsiMoiHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOycKOpeHHOE TIpsiMOJIMHEIHOE JBMKeHne. CBoOoaHOe najgeHue. OMNbIThI
lanunes.

PaBHOMepHOE ABHKEHUE TO OKpYykHOCTH. [lepuon m vacrora oOpamienus. JIuneliHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. [IpnHnmn
CYNEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHUS CKOJIBKEHHsI, CUila TPEHUS
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOTO MaJIeHusl.
JBuxenune 1aner Bokpyr Coanua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
MepErpy3KH.

PaBHOBecue MaTepuanbHON TOUKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKPEINIEHHOMN OCBIO BpaueHuss. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3mMeHenne mmiynbca. VMmynbe cuiibl. 3aKOH COXPAaHEHHsI WMITYJbCA.
PeaktuBHOE nBUXKEHUE.

Mexanudeckas pabota U MOIHOCTh. PaboTta cunm TspkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHUmanbHas >HEpPrus Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxxaroil npyxuHsl. Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKOU
DHEPruM. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH.



Hemoncmpayuu.
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7.

8.

9.

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

HabnroneHne MexaHMYeCKOro ABMKEHMsI TeJla OTHOCUTENIBHO PA3HbIX TEJl OTCUETA.
CpaBHeHue myTell M TPAcKTOpUN IBMIKEHHUS OAHOIO M TOrO K€ TeJlda OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHUs IPSMOJIMHENHOTO IBUKCHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKECHHUS.

Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHW4eCKHX SIBICHMH, MPOUCXOAALIMX B cUcTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBMCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJECHCTBUU TEIL.

M3MmeHeHune Beca Tea IpU yCKOPEHHOM JBUKCHHU.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPrUuM MPH B3aUMOAECHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECUCTBUH.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYIOM B3aUMOJICHCTBUY.

Habumronenne peakTHBHOTO JBUKEHMUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruH Mpu CBOOOIHOM a/IEHUH.

CoxpaHeHue MEXaHUYECKOW SHEPTUH MPH JIBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

*

10.

11.

KouctpynpoBanue TpakTa [jsi pa3roHa M JAIbHEWUIIEr0 PaBHOMEPHOTO JBUKCHUS
IapuKa uJjin TCICIKKHU.

Onpenenenne cpeiaHeil CKOPOCTH CKOJBXKEHHS Opycka WM ABMXKEHUS IIapUKa I10
HAKJIOHHOM TJIIOCKOCTH.

Onpenenenne YCKOpPEHHS Tella MPH PABHOYCKOPEHHOM JIBIDKEHHUH IO HAKJIOHHOM
TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIDKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUMOTE3bI: €Cli MPU PAaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4aabHOW CKOPOCTH
IMYTHU OTHOCATCA KaK psAa HEYETHBIX YHUCCJl, TO COOTBCTCTBYIOIIUEC IMTPOMEKYTKHU BPEMECHU
OJIMHAKOBBI.

I/ICCJ'IGI[OBaHI/IC 3aBUCUMOCTH CHJIBI TPEHHA CKOJBbXCHHA OT CHJIIBI HOPMAaJIbHOI'O
JaBJICHHUSL.

Onpenenenne ko3P uieHTa TPEHUsS! CKOIbKEHHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Onpenenenne pa®OThl CUJIBI TPEHHUS MPU PABHOMEPHOM JIBJKEHUU Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI yNPYTOCTH TPH TMOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBYKHOTO U MOJIBIYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHDI.

KonebarenbHoe aBmxeHne. OCHOBHBbIE XapaKTEPUCTHKU KoieOaHUM: MEpUOA, 4acToTa,
aMmIiuTyna. MaremaTuueckuii W NpPYKUHHBIM MasTHUKHU. lIpeBpailieHne 5sHeprum mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxarmue kosnebaHus. BoinyxkaeHHbIe KoneOaHus. PezoHanc. MexaHndeckue BOJHBI.
CBolicTBa MexaHW4YeCKuX BOJIH. [IpofosibHBIE U TIOTIEpEYHBbIE BOJIHBI. [[TMHA BOJHBI B CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJE€, CEICMUYECKHE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. IHQpa3Byk U yIbTpa3ByK.



Hemoncmpayuu.
Hab6nronenue xonebanuii e moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BeIHY)KIEHHBIX KOJIeOaHUH U pe30HAHCA.
Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
HabGnroneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.

SAINAIF o e

Jlabopamopuvie pabomsl u onvimol.
1. Omnpeznenenue 4acTOTHI U NEPHOJA KOJIEOaHHUI MaTeMaTHUYECKOrO MasiTHUKA.
OmnpeneneHne 9acTOThl U epro/Ia KoineOaHui Mpy>KUHHOTO MasiTHHKA.
3. HccnenoBanue 3aBUCMMOCTU Mepuoia KojeOaHWN TMOJBEIIEHHOIO K HHUTHU Tpy3a OT
JJIMHBI HUTH.
4. HWccrnenoBaHue 3aBUCUMOCTU IepHOJa KojeOaHUN MPYKHUHHOTO MAasTHHUKA OT MAaccChl

rpysa.
5. TlpoBepka HE3aBHCUMOCTH IEpUOIa KOJICOaHU! Ipy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb I1€pHO/Ia KOJeOaHUH MPYKUHHOI'O MasiTHUKA
OT MaccChl I'py3a U )KECTKOCTHU NPYKHUHBI.

7. W3mepeHue yckopeHHs! CBOOOAHOTO MaJeHHUS.

Pa3zpnen 10. DinekTpoMarHuTHoe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNIEKTPOMAarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJHBL. (CBOMCTBA AJIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpOMarHuTHBIX BOJH. MCronb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3U.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BoIHOBEIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.
1. VI3yueHue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TeIe(POHA.

Pa3nen 11. CBeToBblIe sIBJICHUS.

JlyueBas Monenb cBera. Mcrounuku cpera. IIpsMonuHelHOe pacnpocTpaHEHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.

[Tpenomnenue cBera. 3aKoH mpejaoMieHus cBera. [lonHoe BHyTpEeHHEE OTpaskeHHe CBeTa.
Hcnoap30BaHne MOIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox nyweir B smH3e. Onrtudyeckas cucrema (oroamnmnapara, MHKPOCKONA H
Teseckomna. [ 1a3 kak onTHYecKkas cuctemMa. binm30pykocTh U 1adbHO30PKOCTD.

Paznoxenue 6enoro cBera B criekTp. OnbiTel HetoToHa. Ci10KE€HUE CIEKTPAIbHBIX 1IBETOB.
Hucnepcus caera.

Hemoncmpayuu.
[IpssMonMHEITHOE pacIpOCTPaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tomy4yenue n300pakeHHid B TNIOCKOM, BOTHYTOM H BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OImTHYECKUN CBETOBOI.
Xon yueit B coOuparomei JuHse.
XoJ Tydeil B pacCerBalOIICH JIMH3E.

NV AERD =



8. TlomyueHue n300paxKeHUil C MOMOIIBIO JIHH3.

9. Ipuniun aeicTBus oToanmapara, MUKpPOCKOIIA U TEJIECKOIA.
10. Mogensb riaza.

11. Pazioxenue 06e10oro cBeTa B CIIEKT].

12. [Tomryuenne 6€70ro CBETa MPHU CIIOKEHUH CBETAa Pa3HBIX IIBETOB.

Jlabopamopuvie pabomsl u onvimel.
HccnenoBanuie 3aBUCMMOCTH YIJla OTPaKEHHsI CBETOBOTO JIyya OT yrijia MajaeHusl.
N3ydeHne xapakTepUCTUK U300pakeHUs IPEIMETa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH YIJla IPEIOMJICHUS CBETOBOT'O JIyda OT yrja MaJeHus Ha
TPaHUIIE «BO3TYX—CTEKIION.
[Tomy4yeHnue n300pa’keHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpPAIOIEi TUH3BI.
OMnBITHI MO PA3JI0KEHHUIO OEJI0r0 CBETa B CIIEKTP.
OnbITel MO BOCHPUSATHIO IIBETa MPEAMETOB NPH WX HAOIIOJECHUU 4YEepe3 IIBETOBBIC
(UITBTPBI.
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Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pesepdopaa u mranerapHast Mmonens atomMa. Mognens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBanTel. JInHeluaTsle CIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- m ramma-uznydeHus. CTpOCHHE aTOMHOTO spa.
Hyxnonnas wmopgens atoMmHoro szapa. HM3oromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
[0JIypacnaia aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsiIOBOT0 U MAacCOBOIO YHMCEI. DHEPrus CBA3H
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
CrHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.
CrnexTpbl pa3IM4HbIX a30B.
CnexTp Bogopo/a.
Habmonenue tpekoB B kamepe BusbcoHa.
PaboTa cuéTurka HOHU3UPYIOLINX U3ITy4EHU.
Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.
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Jlabopamopnuvie padbomot u onvimol.
1. HabnroneHue CIUIONIHBIX U IMHEHUYATBIX CHEKTPOB U3JTyUSHHUS.
2. HWccnepoBaHue TPEKOB: H3MEPEHHUE HHEPrUM YacTUIBI MO TOPMO3HOMY MyTH (1O
¢dororpadusm).
3. H3mepeHue paaroakTUBHOTO (hOHA.

IToBTOpHTENBLHO-0000 AN MOIYTb.

[ToBTOpUTENEHO-0000MIAOIINIT  MOIYAh  TNpeaHA3HAUYeH [UIs  CHCTEMAaTH3alud |
0000111eHUsT TIPEMETHOTO COJIEPKaHMSI M OTbITA JIeATEIbHOCTH, MPUOOPETEHHOTO TPU U3YYEHUU
BCETO Kypca (DM3MKH, a TaKKe JJIsl TIOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[lpy W3y4YeHWH JAHHOTO MOMAYNS PpEATU3YIOTCS UM CHCTEMATH3HPYIOTCS  BHIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOpBIX O00€CHeunBaeTcsl JOCTHIKEHHE IMPEIMETHBIX H
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs, (OPMHUpPYETCs €CTECTBEHHOHAyYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBaHMSA SIBICHUNA NPUPOIBI M TEXHUKH,



OBJIAICHUC YMCHUSAMU 0OBACHATH (bH?)I/ILIeCKI/IC SABJICHUA, NPUMCHAA TMOJTYYCHHBIC 3HAHUA,
pelaTh 3aJa4d, B TOM YHMCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

IIpyHIMIINAIBEHO NEATEIbHOCTHBIM XapakTep JaHHOTO pas3zelia peain3yercs 3a CYET TOro,
YTO 00Y4aroLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBC IMOJTYYCHHBIX 3HAHUM pacrio3HaBaTb U HAYYHO OOBICHSATH (1)I/ISI/II-IGCKI/IC SIBJICHUSA
B OKpYXKarolllel IPUPOJE U IOBCEIHEBHOM JKU3HH;

HCIIOJIL30BATh HAYYHBIC MCTOABI UCCIICAOBAHUSA (1)I/I3I/I‘-I€CKI/IX HBHGHHﬁ, B TOM 4YHUCJIC AJIA
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;
OOBICHSATH HAayY4YHBIC OCHOBBI Hanbojee BaXKHBIX I[OCTPI)KGHPIFI COBpPCMCHHBIX TGXHOJIOI‘I/IfI,
HaIpuMep, IPAKTUYECKOr0 MCIONIb30BaHMUs Pa3IMYHBbIX HCTOYHUKOB PHEPIMM HA OCHOBE 3aKOHA
MMpeBpaliCHUA U COXpPaHCHHA BCCX M3BCCTHBIX BUIOB SHCPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

W3ydyenue ¢u3Mku Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HAIpaBlIeHO Ha
JIOCTH>KEHHE JINYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTe/IbHBIX PE3yIbTATOB.

B pesynpraTe wu3yueHuss ¢GU3MKM Ha YpOBHE OCHOBHOIO oOmmIero oOpa3oBaHUsS Yy
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

- HpOSIBJICHHWE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (pu3ndeckoi
HayKH;

- HIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AaKTUBHOMY Y4YacCTHIO B OOCYXJIEHMM OOILIECTBEHHO 3HAYMMBIX U ITHUECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTHKEHUH (PH3HKH;

- 0CO3HaHHE BaXKHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B I€ATEILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOoro BOCIIMTAHUSA:

- BOCHPUATHE 3CTETUYECKUX KadyecTB (U3NYECKON Hayku: €€ rapMOHHUYHOIO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

- OCO3HAHME LICHHOCTH (PU3NYECKON HayKu KaK MOLIHOTO MHCTPYMEHTA MO3HaHMsI MUPA, OCHOBBI
Pa3BUTHSI TEXHOJIOTUM, BaXKHEHNIIIEH COCTABIAIOLIEH KyJIbTYphI;

- pa3BUTHE HAYYHOU JIF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbS M SMOLMOHAJIBHOI0 0JIATONIOTYYHs:

- OCO3HAHME IIEHHOCTH 0e30macHOro o0Opas3a KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
Ba)XHOCTU IpaBUiI 0€30MacHOrO MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa peiieKcHH, MPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TAaKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTHMBHO€ y4YaCTHE€ B DPELIEHUM NPAaKTHUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHu3aliy, Topoja, Kpas) TEXHOJIOTHYECKON M COLMAIIbHOM HalpaBIeHHOCTH, TPEOYIOIUX B
TOM 4ucIe U GU3NYECKUX 3HAHU;

- HHTEpEC K MPaKTUYECKOMY U3YUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

- OpHUEHTallusd Ha NpUMEHeHHe (U3NYECKHX 3HAHUM JUIs pemieHus 3agad B o01acTu
OKpYXKarollel cpelibl, IIIaHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUN AJIs
OKpYXKaroIlel Cpeibl;

- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHSIOLMMMCH YCJIOBUSM CONHMAJIBHON M PUPOIHOH Cpeabl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUU IPHU BBINOJIHEHUN HUCCIEIOBAaHUN U MPOEKTOB (hU3MUECKOM
HaMpaBJIEHHOCTH, OTKPBITOCTb OIBITY M 3HAHUSAM JIPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEIbHOCTD;

- TOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hciie POPMYIUPOBATH UJIEH, MOHATHS,
TUIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

- OCO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacT pU3MKu;

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

- CTpEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aMMOCBS3H MPHUPOJBI, OOIIECTBA U SIKOHOMUKH, B
TOM YHCJI€ C UCITIOJIb30BaHUEM (DU3NYECKUX 3HAHUIA;

- OLIEHKa CBOMX JIEHCTBUI C YUETOM BIMSHUS Ha OKPYXKAIOILYIO CPELY, BOSMOXHBIX TJI00aTbHBIX
IIOCJIEICTBUM.



METAINPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHuss mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanusi y oOyuaromierocsi Oyayr chOpMHUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKIIIOUAIONME TIO3HABATENbHBIC YHHBEpCAJIbHBIC YYeOHBIC JIEHCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUSA, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe eliCTBHS

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN O0OBEKTOB (SIBICHUM);
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS AJIs1 0000LIeHNS U
CpaBHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTHBOPEYMS B paccMaTpUBaeMbIX (DakTax, HaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJIAT NIPUYUHHO-CIICICTBEHHbIE CBS3U INPU H3YyYeHUM (U3NYECKUX SIBICHUH H
IPOIIECCOB, JIENaTh BBIBOABI C HCIOJB30BAHWEM JEIYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh IMIIOTE3bl O B3aUMOCBS3SX (PU3NYECKUX BEINYMH;
CaMOCTOSITENIFHO BBIOMPATh crocol pemeHnus yueOHOH (U3NYecKoi 3amaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pELICHUs, BbIOOp Haubosee NOAXOAALIETO €  Yy4ETOM
CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBLIe nccienoBaTeLCKHE AeiiCTBHSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIILCKII HHCTPYMEHT TIO3HAHHS,

IPOBOJUTH 110 CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIA (hU3MYCCKUIA
OKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE (PU3NICCKOTO SBIICHUS;

OILICHUBATh HA NMPUMEHUMOCTh M JOCTOBEPHOCTh WH(POPMAIIMIO, TIOJIYYCHHYIO B XOJIE
WCCJICTOBAHMSI HITH KCTICPUMEHTA;

CaMOCTOSTENHbHO (OPMYIUPOBATH OOOOIIEHNS U BHIBOABI MO Pe3yIbTaTaM MPOBEIEHHOTO
HAaOJII0IEHUS, OIBITA, UCCICHOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PUINUYECKUX IMPOIIECCOB, a TAKKE
BBIIBUT'aThb Hpe)IHOJ'IO)KeHI/Iﬂ 06 nux paSBI/ITI/H/I B HOBBEIX YCJ'IOBI/IHX U KOHTCKCTax.

Pabora ¢ nnopmanmeii:

NPUMEHSTh pa3M4YHble METOJbl, MHCTPYMEHTHl M 3allpochl NpU TOHCKE U OTOOpE
UH(OPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (u3ndeckoil 3a1auu;
AHAIN3UPOBATh, CHUCTEMATH3UPOBATh M MHTEPHPETHUPOBATH HHPOPMAIUIO Pa3IUYHBIX
BUJOB U (pOPM IPECTaBICHHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJbHYIO (GOpMYy MpEeACTaBI€HUs HHPOpPMALMM U
WUIIOCTPUPOBATh pPELIAEMbIE 3aladl HECIOKHBIMM CXEMaMH, JuarpaMMmMaMH, HHOHN
rpaduKoi U UX KOMOMHAITUSMU.

KoMMmyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBHUA:

B Xole OOCYyXJeHHS y4eOHOro MaTepuasia, pe3yiIbTaTOB JabopaTOpHBIX pPabOT u
IPOEKTOB 33aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJaeMOil TEMBbI M BBICKAa3bIBaTh WJICH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MoAepKaHue OJaroenaTeIbHOCTH O0IEHHS;
COTIOCTaBJISITh CBOM CYXKJIEHUS C CYXICHUSMH JPYIHX YYaCTHHKOB JIHAJIOTa,
OOHapy>KUBaTh Pa3IMYMe U CXOJICTBO MO3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MMCHBMEHHBIX TEKCTAX;

nyoJIMYHO  TPEACTaBIATh  Pe3yibTaThl  BBIMOJIHEHHOIO  (DU3MYECKOrO  OIbITa
(9KCIIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

NOHUMAaTh U UCHOJIb30BaTh MPEUMYIIECTBAa KOMaHIHON U MHIUBHUIYaIbHON pabOThI MpH
pelIeHnr KOHKPETHON (pU3NYECKOM MPOOIeMbl;



e I[IPUHHMMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEWUCTBUSA IO €€
JTOCTMDKCHHIO: PACIpPENIesATh POJH, OOCYXKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOU
paboThl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJICH;

e BBINOJHATH CBOI YacTh pPa0OOThI, JIOCTUTAas KAdeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

e OIICHMBATh KaYECTBO CBOETO BKJIAJa B OOIIUI MPOIAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHLHO
c(OpMYyJIMPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHS.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JelcTBUA

Camoopranuzauus:

e BBIABJIATH MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CHUTYalHsIX, TPEOYIONIUX ISl PEIICHHS
(bu3nUecKux 3HAHUMH;

e OpHCHTHUPOBATHCA B PA3IUYHBIX IMOAXOJAX NPUHATHS pPEIICHUH (MHANBUIYAIbHOE,
MIPUHSATHE PEIICHUS B TPYIIIE, IPUHATUE PEIICHUI TPYIINON );

e CaMOCTOSTEILHO COCTAaBJSATH QJITOPUTM peUIeHUs (U3MYECKOW 3a7ayd WM IIJIaHa
WCCJICIOBAHHUS C YYETOM MMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATH MpeAaraéMble BApUAHTHI PELICHUM;

e JIenaTh BEIOOP M OpaTh OTBETCTBCHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:

e JIaBaTh aJICKBATHYIO OIIEHKY CUTYaIlMU U MpeAjiaraTh mjiaH e€ n3MEHEHUS;

e  OOBSICHATH MPUYUHBI JOCTHXKCHUS (HE JOCTHUKEHHS) PEe3yIbTaTOB AESITEIbHOCTHU, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHBBI B JIEATCILHOCTh (B TOM YHCIIC B XOJ BBINOJHEHUS (HU3UIECKOTO
WCCJIC/IOBAHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, WM3MEHUBIIUXCS
CUTyallui, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKILIUX TPYAHOCTEN;

e OIICHUBATh COOTBETCTBUE PE3YyJIbTATa LIETU U YCIOBHUSM;

e CTaBUTh ceOs Ha MECTO JPYroro 4eloBeKa B XOJI€ CIOpa MM JUCKYCCHH Ha HAYYHYIO
TeMy, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e TMpHU3HABAaTh CBOE MpaBO Ha OMMUOKY MpU pEIIeHUH QPUINYECKUX 3aJad WU B
YTBEP)KJICHHUSIX Ha HAYyYHBIE TEMBI M TAKOE K€ MIPaBO JPYroro.

IMPEJAMETHBIE PE3YJIBTATHBI

K xonIty o0yuenus B 7 Kjacce npeIMeTHBIE PE3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLITUXCSI YMEHUI:
e HCITOJIB30BATh MOHATHUS: (PU3WUYECKUE M XUMUUYCCKUE SBJICHHS, HAOIOICHUE, SKCTICPUMEHT,
MOJIeJIb, TUTIOTE3a, SANHHIIB (PU3UUECKUX BEIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Tra3000pa3HOE), MEXaHWYECKOe JBHKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJCHCTBYIOIIAs CHIA, AepopMarius
(ympyrasi, iIacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;
e paznuyuath sBNeHUS (Muddy3us, TEMIOBOE ABMKEHHWE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHIE, HEPAaBHOMEPHOE JIBHKEHHUE, HHEPITHS, B3aUMO/ICHCTBUE TN, PABHOBECHE TBEPIBIX
TEJN ¢ 3aKPEIIEHHON OChIO BpallleHUs, Tiepeada JaBICHUS TBEPABIMU TEIIAMH, KHJIKOCTIMHU U
razamu, atMoc(epHoe JaBlieHUE, TUIABAaHKUE Tell, MPEBPAILEHUS MEXaHHUECKON SHEPTruu) 1o
ONMCAHUIO HMX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE
buznuecKoe SIBICHUE;
e pacrio3HaBaTh MPOSIBJIICHUE U3YUYECHHBIX (PU3NUYCCKUX SBICHUH B OKPYXKAIOMIEM MHpPE, B TOM
yrcne (U3NYECKUe SBICHUS B MPUPOJAE: MPUMEPHl IBUKECHHS C PA3TUYHBIMU CKOPOCTSIMH B
JKUBOM W HEXKHWBOW TNPHUPOJE, JACHCTBHE CWJIBI TPCHHS B TPHPOJAC M TEXHHKE, BIUSHUC
aTMoc(epHOro JaBlIeHUs HA )KUBOM OpraHu3M, IUIABaHKUE PBIO, ppIYary B Telle YEIOBEKa, MPU



9TOM TMEPEBOAUTH MPAKTUYECKYIO 3aJady B y4eOHYIO, BBIJCNATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

e OTMCHIBATh HM3YYCHHBIE CBOMCTBAa Tel M (U3NYECKUE SBICHHS, WUCHOIB3YSd (U3UUECKUE
BeJIMUYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMSI, IIyTh, CKOPOCTh, CPEIHSAS CKOPOCTh,
CWJIa YINPYrOCTH, CUJa TSDKECTH, BEC Teja, Cuila TpPEHUs, JAaBiieHue (TBEPAOro Tena,
JKUJKOCTH, Tra3a), BBITAJIKUBAIONIAs CHJIa, MEXaHUYecKass padoTa, MOIIHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3((UIMEHT TONe3HOro JeCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTECHLMAJbHAS DHEPrus), NPU ONUCAHUHM TNPABUIBHO TPAKTOBaThb (UIUYECKUN CMBICI
UCIIONIb3YEMBIX BEJIMYMH, WX OOO3HAYCHHS] W CAWHHIBI (DU3MYECKUX BEIUYHH, HAXOIUTh
dbopMyIibl, CBSA3BIBAIONINE JaHHYIO (DU3HUECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMHU, CTPOUTD
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYMH;

e XapaKTepU30BaTh CBOMCTBA Tej, (U3MYECKUE SIBICHUS M IMPOLECCH, UCIONb3Yysd MpaBuUiia
CIOXeHUs cui (BAOJL OAHOW mpsimoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs pbluara (0OJ0Ka), «30JI0TOE MPABUIIO» MEXAHHKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOW YHEPTUH, IPU STOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTeMaTU4YeCKOe BBIPAKECHUE;

e OOBSCHATH (PU3MUECKUE SBICHUS, IPOIECCHl U CBOMCTBA TEN, B TOM YHCJE M B KOHTEKCTE
CUTyalluil TMPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYHMHHO-CIICCTBEHHBIC
CBS3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKHMX MIaroB C OHopoll Ha 1-2 M3yueHHBIX
CBOICTBa (PU3NYECKUX SBIECHUN, PU3NIECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

e pemath pacu€THbIC 3aa4u B 1—2 necTBUS, UCOIb3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE
dbusnyecKkue BEIMUYMHBI: HA OCHOBE aHaIM3a yCJIOBHS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE,
MOJICTABJIATh (U3NYCCKUE BEIMYUHBI B (OPMYIBI W TPOBOAWTH PACYEThI, HAXOIUTH
CIPaBOYHBIC JaHHbIE, HEOOXOAUMBbIC /I pELICHUS 3a/]ay, OIEHUBATh PEATUCTUYHOCTH
MOJTy4EeHHOU (PU3UYECKON BEITMUNHBI,

e pacmo3HaBaTh MPOOIEMBbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIN (PU3HMUECKUX METOJOB, B
ONMCAHUU HCCIIEOBAHUS BBIJCNATH MIPOBEPSAEMOE MPEANOI0KEHNE (TUIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATh TOMYYEHHBIH pE3yNbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, AENaTh
BBIBO/JIbI 110 €T0 Pe3yNbTaTaM;

e IPOBOJIUTH OTBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBIEHUN WM (PU3NYECKHX CBOWCTB TE:
(dbopMynupoBaTh MpPOBEPsiEMblE MPEANOI0KEHHUS, COOUpaTh YCTaHOBKY W3 IPENJI0KEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

e BBIMIOJIHATh MPSIMbIE HM3MEPEHHUSI DPACCTOSIHUS, BPEMEHHM, Macchl Tesa, o0bEMa, CHIIBI U
TEMIEPATypbl C HCIIOJIBb30BAHUEM AaHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3AMUCHIBATH
MoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JIPYroil c
MCIIOJIb30BaHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTU IYTH PaBHOMEPHO JIBUXKYIIETOCS Teia
OT BpPEMEHHU JBUKEHHsI Tella, CHIIbI TPEHHUsl CKOJBKEHHUs OT Beca Tella, KadecTBa 00paboTKu
MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAJAN COPUKOCHOBEHHUS TeJl, CHIIbI
VIPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH
Tela U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Telja, OT TIyOMHBI, Ha
KOTOPYIO TIOTPYXKEHO TEJNO, YCIOBUI TJIaBaHUs TeJl, yCIOBUI paBHOBECHS pbluara u OJIOKOB),
y4acTBOBATh B IJIAHUPOBAHUHU y4EOHOTO HCCIIEOBAaHUS, COOMPATh YCTAHOBKY W BBHITIOIHSTH
U3MEpEeHUs, CcJleays MNpeUIoKEeHHOMY IUIaHy, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHUJAE NPEUIOKECHHBIX TaOMUI[ M TpaduKoB, IenaTh
BBIBO/JIBI 110 pe3YJIbTaTaM MCCIIEOBAHMUS;

e POBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BENUYHH (IJIOTHOCTH BEIIECTBA JKUIKOCTH
U TBEPIOTO Tena, CUJla TPEHHUS CKOJBKEHHUS, JaBJI€HHWE BO3yXa, BBHITAJIKMBAIOLIAs CHIIA,
JeHCTByIOIAs HAa TOTPY)KEHHOE B JKUAKOCTh TeNO, KOA(PQUIMEHT IOJIE3HOTO JeiCTBUA
MPOCTBIX MEXAHU3MOB), CleAys MPEeVIOKEHHON MHCTPYKLMU: TPU BBITOJHEHUU U3MEpPEHUN
coOupaTh SKCIIEPUMEHTAIFHYIO YCTAHOBKY U BBIUMCIISATH 3HAYCHHE NCKOMOW BETTUYHHEI;

e COOMIOATH TIPaBUJIa TEXHUKHU 0€30MacHOCTH NP paboTe € TaOOpaTOPHBIM 000PYI0BAHUEM;



e YKa3bIBaTh NMPHUHLHUIIBI IEHCTBUA MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOINAIOLINECs COCYAbl, 0apoMeTp, pblyar, MOABMKHBIH M HENOABHIKHBIN
0JI0K, HAKJIOHHAs IUIOCKOCTb;

e XapaKTepHU30BaTh MPUHLUIBI ACHCTBHS N3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
Oopoll Ha HX ONMCAHHUA (B TOM 4YHMCIE: MOJUIMIIHUKH, YCTPOICTBO BOJONPOBOJA,
THJIPABIMYECKUI MIpecc, MAaHOMETP, BBICOTOMEp, HMOPIIHEBOW HACOC, apeoOMeTp), UCHOIb3Ys
3HaHUS O CBOMCTBaX (U3MUYECKUX SBICHUA M HEOOXOJMMble (HU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJUTH  TNPUMEPHl  (HAXOAUTH HHGPOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCMOJIb30BaHUS  (U3UYECKUX 3HAHUH B IOBCEJHEBHOM JKM3HM M  oOecredeHus
0€30I1aCHOCTH TIPH OOpAIeHUU ¢ IPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS
3JI0pOBbsl U COOJIIOJICHNS] HOPM 9KOJIOTHYECKOT0 MTOBEICHUS B OKPYXKAIOLIEH cpene;

e OCYIIECTBIIATH OTOOP UCTOUYHUKOB MH(popManuu B IHTepHETEe B COOTBETCTBUU C 331aHHBIM
IIOUCKOBBIM 3aIlIpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHWW M IyTEM CpaBHEHMs pa3IMYHbIX
MCTOYHUKOB BBIJCISATH HH()OPMAIIHMIO, KOTOPAs SBJSETCS MPOTUBOPEYMBOM HIIM MOXKET OBITH
HEJI0CTOBEPHOM;

e UCIIOJIB30BAaTh IIPU BBIIOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-IOIMYJISIPHYIO JIMTEPATYpy
(GU3MUecKoro cojep’KaHus, CIpaBOYHBbIE MaTepuaibl, pecypchl cetu VIHTepHeT, BiajeThb
npuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALUU U3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYI'YIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKWE INHCHMEHHBIE W YCTHBIE COOOLICHHMS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMalMU (PU3MUECKOTO COAEp)KaHUs, B TOM YHUCIE IyOJIMYHO JeraTh
KpaTkhe COOOIICHHs O pe3ysbTaTax IPOEKTOB WM Y4YeOHBIX HCCICAOBAHUH, TPU ITOM
IPaMOTHO HCIOJb30BAaTh M3yYEHHbIN MOHATUHHBIA anmapar Kypca (UM3HMKH, COIPOBOXKIAThb
BBICTYIUICHHE ITPE3CHTALNEM;

e DY BBHINOJIHEHUN YYEOHBIX IPOEKTOB M MCCIEJOBAHUN pacnpenesisaTh OOsS3aHHOCTH B
rpynmne B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJayaM{, CJIEAUTH 32 BBIIOJHEHHEM IUIaHa
NecTBUH, a/leKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ B I€ATEIbHOCTh I'PYIIIbI, BHICTPAaUBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOIUX.

K kxoHuy oOyuyeHuss B 8 kJjacce mpeIMeTHBIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

e ICIIOJIB30BAaTh IOHATHA: Macca M pa3Mepbl MOJIEKYN, TEMJOBOE JIBUKEHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHHS BEIECTBa, KpUCTAJUIMYECKHME M aMop(dHbIe Tena,
HACBILICHHBIH M HEHACBIIIEHHBIM Map, BIAXHOCTh BO3AYyXa, TEMIEpaTypa, BHYTPEHHS
DHEPrus, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsAll, dJIEKTPUUECKOE T0JIE,
IIPOBOJAHMKH U JTUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TIOJIE;

e pa3nuyaTh SBJCHUS (TEIUIOBOE paCIIMpPEHHE M C)KaTue, Terlonepeaada, TEIIOBOe
paBHOBecHE, CMadyMBaHHe, KalWUISpHbIE SBJICHMS, HMCIAapeHHe, KOHJEHCAllMs, IJIaBJIeHHE,
KpHUCTalu3aiys (0TBepAeBaHue), KUIICHHE, Terionepeaaya (TermIonpoBOAHOCTb, KOHBEKIIHS,
U3ITyYEHHE), IEKTpU3alMsl Tell, B3aUMOAEHCTBHE 3apsi/iOB, AEUCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKAHUE, B3aUMOJECWCTBUE MAarHUTOB, [JEHCTBME MAarHUTHOIO TOJS Ha
IIPOBOAHMK C TOKOM, DJIEKTPOMAarHWTHasi MHAYKIMS) M0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SIBICHUE;

e pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKHUX SIBICHUI B OKpYXKalOIIeM MHpPE, B TOM
ymcie (pu3nueckre BJIECHUS B IPUPOJIe: TOBEPXHOCTHOE HATSKEHHUE U KAlUJUIIPHBIE SBJICHUS
B NPUPOJE, KPUCTAIBI B IpHpoae, usnydeHue CoiiHILa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 0Opa3oBaHHE pPOCHI, TyMaHa, MHEsS, CHEra, 3JIEKTpUYECKHE SIBIIEHUS B aTMocdepe,
AIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHWTHOE Toje 3eMiH, Apei¢d MOoJICOoB, pPOJb
MarHUTHOTO TMOJIA IS KM3HU Ha 3emiie, MOJIIPHOE CHUSHHME, IMPH 3TOM [EPEBOJIUTH
NPaKTUYECKYl0 3aJady B Y4eOHYI0, BBLACHATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bU3UYEeCKUX SIBJICHUM;



e ONMCHIBATh HM3YYCHHBIE CBOMCTBAa Tel M (U3NYECKUE SIBICHUS, WUCHOIB3YSd (PHU3UUECKUE
BEIMYMHBI  (TeMIlepaTypa, BHYTPEHHSAS DSHEPrus, KOJMYECTBO TEMJIOThl, YyHAelbHas
TEIUIOEMKOCTh ~ BEILECTBA,  yJelbHas  TEIUIOTa  IUIABJIEHUSA,  YAEJIbHAas  TEIJIoTa
napooOpa3oBaHMs, ylelbHas TEIUIOTa CrOpaHHUsA TOIUIMBA, KOI((UIMEHT I0JIe3HOrO
JEHCTBUS TEIUIOBOM MallMHBI, OTHOCUTEIbHAS BIAXKHOCTb BO3/yXa, DJIEKTPUUYECKUI 3apsij,
CHJIa TOKa, OJJEKTPUYECKOE HAIPsDKEHHE, CONPOTUBIEHHUE IPOBOJHUKA, YIEIbHOE
COIIPOTHBIICHUE BeEUIECTBA, pab0oTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKAa), NMpPU OINUCAHHUU
IPaBUIbHO TPAKTOBAaTh (DU3MUYECKHI CMBICT HCHOJNB3YEMbIX BEJIUYMH, OOO3HAYEHHUS U
eMHUIBI (PU3MYECKUX BEIMYWH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTh TpauKH M3Y4YEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIINYHH;

e XapaKTepHU30BaTh CBOWCTBA Tell, (PU3MUYECKHE SIBICHUS U MPOLECCHI, HCIOJIb3YsI OCHOBHBIE
MOJIO)KEHUSI ~ MOJIEKYJISIPHO-KMUHETHMUECKOM  TEOpUM  CTPOEHHUS  BEIECTBA, IMPUHLUI
CYIEpPIIO3UIMH 110JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsja, 3akoH Oma i
yyacTka Lenu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHUs SHEpPruu, IpU ATOM JlaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

* O0BSACHATH (PU3MUYECKHUE MPOIECCH M CBOIMCTBA TEJl, B TOM YHCJI€ U B KOHTEKCTE CHTYalUui
IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BBIABIATb I[PUUYUHHO-CIIEJACTBEHHBIE CBSI3H,
CTpPOUTh O0BsACHEHHE U3 1—-2 JOrMYecKHUxX ILIAaroB ¢ OMOpOHl Ha 1—2 H3yyeHHBIX CBOMCTBA
bu3nuecKux sIBICHUH, GU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THBIC 3a7a9u B 2—3 JCWCTBUS, UCIIONIB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
(¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 33aJaud 3alMChIBaTh KPAaTKOE YCIOBHUE,
BBISIBIISITh HEOCTATOK JAHHBIX JUIS PELICHHS 3a/aud, BBIOMPATh 3aKOHBI M (POPMYIIBL,
HEo0XoauMble JUIsl €€ pelleHMs], TPOBOAUTh pacuy€Thl U CPAaBHUBATH IOJyYCHHOE 3HAYCHUE
($u3nYECKOIl BETMYMHBI C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOXXHO PELIMTh MpPU MOMOIIM (PU3NYECKHX METOMOB,
UCIIOJIb3YSl ONMMCAHME HCCIEI0BAaHUS, BBIIEIATH MPOBEPSEMOE IMPEANONIOKEHHE, OLEHUBATh
IIPABWJIBHOCTB IOPSIIKA TPOBEIEHUS UCCIIEOBAHNS, AE€IaTh BBIBOBI;

e IPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (PU3NYECKUX SBICHUM MM (PU3UYECKUX CBOMICTB Tel
(KanmuJUIIpHBIE SIBIIEHUS, 3aBHCUMOCTH JABICHMSA BO3JyXa OT €ro o0bEéMa, TeMIepaTyphl,
CKOPOCTH MpoIlecca OCTBbIBAaHWS W HArpeBaHusi NpPH M3JIYYEHUU OT LIBETa H3ITydaroueit
(morsomaoei) MoBepXHOCTH, CKOPOCTh HCIAPEHUs BOJAbI OT TEMIEpaTypbl >KUIKOCTU U
ionian €€ MOBEPXHOCTH, 3JEKTPU3ALMs TEl U B3aUMOJEHCTBUE DJIEKTPUUYECKHUX 3apsi/iOB,
B3aMMOJCHCTBUE IOCTOSHHBIX MarHWTOB, BHU3yaJlW3alMs MAarHUTHBIX IIOJIEHW IMOCTOSHHBIX
MarHuToB, AEUCTBUSI MArHUTHOTO IOJsI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOWCTBA  DJIEKTPOABMIraTelss IMOCTOSHHOTO TOKa): (OPMYIHPOBaTh  IpOBEpsSEMbIe
MPENIOJIOKEHNS, COOMPATh YCTAaHOBKY M3 IMPEAJIOKEHHOTO 00OpYyI0BaHMS, ONMUCHIBATH XO
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

e BBIMIOJIHATD MPSIMbIE U3MEPEHUS TeMIIepaTyphl, OTHOCUTEIBHON BIaKHOCTH BO3/1yXa, CHIIbI
TOKa, HANpsDKEHUS € MCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3MUECKUX
BEJIMYMH, CpaBHUBATh peE3yJbTaThl H3MEpPEHUH C y4€TOM 3aJaHHOM aOCONIOTHOMN
MOTPEIIHOCTH;

e IPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYrod ¢
UCIIOJIb30BaHUEM NPSIMBIX HW3MEpPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS MPOBOJAHHMKA OT €ro
JUIMHBI, IUIOIIAAU IIONEPEYHOI0 CEYEHHMs M YJECIBHOIO CONPOTHUBIICHUS BEIIECTBA
MPOBOJHMKA, CHJIBI TOKa, WAYIIEr0 4Yepe3 MPOBOJHUK, OT HANpsHKEHHs Ha IMPOBOIHHKE,
UCCIICIOBAaHUE  MOCJEOBATEeIbHOIO M MapajuIeIbHOTO  COEIMHEHMHA MPOBOJHHUKOB):
IUTAHUPOBATh HCCJEIOBAaHUE, COOMpATh YCTAHOBKY W BBINOJHATH HW3MEPEHMsS, Clenys
IpeUI0KEHHOMY IUTaHy, (PUKCUPOBAThH Pe3yNbTaThl MOTYY€HHON 3aBUCUMOCTH B BHJIE TaOJIHUIL
U TpauKOB, JeJaTh BHIBOJABI IO pe3yabTaTaM UCCIEA0BaHNUS;

e IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKUX BENUYMH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTHUBJIEHHE IPOBOAHUKA, pabOTa M MOILIHOCTh 3JIEKTPUYECKOIO TOKA):



IUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTaHOBKY, CIEIYs MPEI0KEHHON
UHCTPYKLIUHU, U BBIYUCIIATh 3HAUCHHE BETUUUHBI;

e cOOJTIO/IaTh MPaBUIIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;
e XapaKTepHU30BaTh MPUHLUIIBI ACHCTBHS N3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpOil Ha WX omHcaHus (B TOM YHCIE: CHCTEMa OTOIUICHHS IOMOB, THTPOMETp, HapoBas
TypOHHa, aMIIEpMETP, BOJIBTMETP, CUETUMK IEKTPUUECKON SHEPrUH, 3JIEKTPOOCBETUTEIIbHBIE
puOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), FIEKTPUUECKUE NPEAOXPAHUTEINH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENb IOCTOSHHOIO TOKa), MCHOJb3ys 3HAHHUA O CBOMCTBaX
¢u3nUecKux sBICHUIA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh POCTbIE TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM pPUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETD,
JIBUTATE]Ib ~ BHYTPEHHEI0 CrOpaHMsl, JJIEKTPOCKOI, PEOCTaT), COCTABIATH  CXEMBI
UIEKTPUYECKUX LENEH C IOCIEN0BaTeIbHbIM U IapajljIelIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasyinyas ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LieTIeH;

e IPUBOJNTH  TNPUMEPHl  (HAXOAWTh HHGPOPMANMIO O TpUMEpax) MPAKTUYECKOTO
UCMOJIb30BaHUS  (M3MUECKUX 3HAHUH B TOBCEJHEBHOM JKM3HM M oOecredyeHus
0€30IaCHOCTH TPH OOpaIIeHUH C MPUOOPAMU U TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHHUS
3JI0POBbsI U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

e OCYIIECTBIIATH MOUCK MHpopManuu (usmyeckoro conxepkanust B MHTepHETe, Ha OCHOBE
UMEIOIUXCA 3HAaHUM W NyTEM CpaBHEHUS JIONMOJHUTENIBHBIX WCTOYHMKOB BBIIENIATH
UHPOPMALINIO, KOTOPAst SBJISCTCS MPOTUBOPEUNBON MIIH MOXKET OBITh HEJOCTOBEPHOM;

e HCIOJb30BaTh IPU BBIIOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO JIUTEPaTypy
(GU3MIeCKOTro CoNep)KaHMs, CIpPAaBOYHBIE MaTepHaibl, pecypchl cetu HHTEepHeT, BiIageTh
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALMU U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHbIE IMCbMEHHBIE M KpaTKHE YCTHble COOOLIeHMs, 00o00Imas
UHPOPMALIMIO M3 HECKOJIBKHX HWCTOYHHUKOB (PH3UYECKOTO COJCpKAHWSA, B TOM YHCIE
NyOJIMYHO TPEACTaBIATh PE3YJbTaThl MPOEKTHON MM HCCIIEAOBATENLCKOM JesITeIbHOCTH,
IpU 3TOM TIPaMOTHO HCHOJIb30BaTh M3yYEHHBIH NOHATUHHBIM ammapar Kypca (U3HKH,
COIIPOBO’K/JATh BBICTYIIJICHHE NIPE3CHTAIUEH;

eIIPH BBINIOJHEHWH YYEOHBIX TIPOCKTOB U HCCIECIOBAHWN (U3NYECKHUX IPOIIECCOB
pacripenesiaiTh 0043aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/1a4aMU, CIEIUTh
3a BBINIOJHEHHWEM IUIaHA [JEHCTBUH W KOPPEKTHPOBaTh €ro, ajeKBaTHO OIEHHBAThH
COOCTBEHHBIM BKJaJ B JAEATENbHOCTb TIPYNNbl, BbICTPaUBaTh KOMMYHHUKAaTHBHOE
B3aWMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTH pa3pemiaTh KOH(IUKTHIL.

K kxoHny oOyueHuss B 9 kJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

e CIIONIB30BAaTh  TOHATHS: CHCTeMa OTcuéTa, MarTephajibHas TOYKa, TpPAaEeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOro JABIKEHHs, aedopmarus (ympyras, IUIacTHUECKas),
TpPEHHE, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPerpy3KH, IEHTP TSIKECTH,
abCoMOTHO TBEPJOE TENO, LEHTP TSDKECTH TBEPJOrO Tella, paBHOBECHE, MEXaHWYECKHE
KoJIeOaHUsl U BOJIHBI, 3BYK, MH(pa3ByK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKala
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb, CHEKTPbl UCIYCKaHUS U
HOTJIOIIEHUs, anb(da, 6eTa- U raMMa-u3IydeHus, U30TOIIbI, SepHas SHEPreTUKa;

e pa3nuyaTh SABJIEHHUS (paBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE JBHXKEHHE, CBOOOJHOE TaJieHHe TeJl, PaBHOMEpPHOE
JBUKEHHE TI0 OKPYKHOCTH, B3aMMOJEWCTBUE TE€J, PEAKTHUBHOE JBH)KEHHUE, KojeOaTeslbHOe
JBIDKEHUE (3aTyXalolle W BBIHYXJEHHbIE KojeOaHHs), Pe30HAaHC, BOJHOBOE JBI)KEHHE,
OTpakeHHE 3BYKa, MPSAMOJIMHEHHOE pPaCIpOCTpaHEHHE, OTPAKEHUE U TNPEIOMIIEHHE CBETa,
MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jOkKEHHE Oelloro CBeTa B CHEKTP U CIOXKECHHE
CHEKTPAJIbHBIX IIBETOB, AUCIIEPCHUsI CBETA, €CTECTBEHHAs! PaJMOaKTUBHOCTb, BOZHUKHOBEHUE



JMHEWYaTOro CIEeKTpa W3IY4YEHHUs) MO ONMUCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

e pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KaloleM MHUpe (B TOM
ymciie Gu3nYecKre SIBJICHUsS B IPUPOJIE: MPUIUBBI U OTIUBBI, ABMKEeHUE I1aHeT COoNHEeYHOM
CHCTEMBI, PEAKTHBHOE JBIKCHHE >KMUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, LIBETAa TEJ, ONTUYECKUE SIBICHUS B
npupoje, OUOJOTHYecKOoe ACWCTBHE BUIMMOTO, YIbTPA(pHUOJIETOBOTO M PEHTTCHOBCKOTO
U3ITy4YeHUHN, €CTECTBEHHBIH paJMOAaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaIHMOaKTHUBHOE
U3Jy4YEHUE MNPUPOJHBIX MHHEPAJIOB, NEHCTBUE PaJMOAKTUBHBIX M3JIYYEHMH Ha OpraHHu3M
YyelioBeKa), IMpPU ITOM TEPEeBOAMTH MPAKTUYECKYI0 3aJady B Yy4eOHYI, BBbLICTATh
CyIIIeCTBEHHBIE CBOMCTBA (NIPU3HAKK) (PU3UUECKUX SIBICHHIA;

e ONUCHIBATh HM3YyYEHHBIC CBOWCTBA TeN W (PU3MYECKHE SIBJICHHUS, UCHONB3YS (pusmueckue
BEJIMYMHBI (CpeAHssi M MIHOBEHHas CKOpPOCTb Teja IIPU HEPABHOMEPHOM JIBUJKEHUH,
YCKOpEHUE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJia
TSKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHUs, BEC Tela, UMIYJIbC Tejaa, UMIYJIbC CHJIbI,
MexaHuuyeckas paboTa M MOIIHOCTb, IOTEHIMAIbHAS JHEPrusl Tena, MOJHSATOrO Haj
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAsA PHEPIUsl CXKATOW NPYKUHbI, KUHETUYECKasi SHEprus,
MOJIHAS. MEXaHWYEeCKas SHEPrus, MepuojJ M 4YacToTa KojeOaHWM, AJMHA BOJIHBI, TPOMKOCTh
3ByKa M BbICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb IMPEIOMIIEHUS CPelbl), NIPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (PU3UYECKHII CMBICT HCIOJIB3YEeMbIX BEIMYMH, OOO3HAYCHHS U
eMHUIBI (PU3MUECKUX BEIMYWH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMU BEIUYMHAMH, CTPOUTh TIpaUKU U3YUYEHHBIX 3aBUCHUMOCTEH
(U3HMYECKUX BEINYUH,

e XapaKTepU30BaTh CBOMCTBa Ted, (DU3MYECKHE SBICHUS U TPOIECCHI, HCIONb3yd 3aKOH
COXpaHEHHUsI SHEPTUHU, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLIUII CYNIEPIO3ULIUU CUJI, IPUHLIUIT
OTHOCUTeNbHOCTH [anunesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HWMITYJIbCA, 3aKOHBI
OTpaXEHUsI U MPEJIOMIIEHHSI CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOI0 M MAaCCOBOIO YHMCEN MPHU
SJIEPHBIX pEeaKIMsIX, IPU ITOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA M 3alUCBIBATH €TO
MaTeMaTUYeCKOE BbIPAKEHUE;

 O0BACHATH (PU3MUECKHE MPOLECCHl U CBOICTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTyallUi
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH IPUUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBSACHEHHE W3 2—3 JIOTMUECKUX IIAroB ¢ OMOpoil Ha 2—-3 M3y4eHHBIX CBOICTBa
bu3nyecKux SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacy€THbIC 3a/auM (OMMpArOIIMecss Ha CUCTeMYy U3 2—3 ypaBHEHUil), UCHOJb3Ys
3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLIME (PU3MUYECKHE BEITUYMHBI: HA OCHOBE aHalIM3a YCIOBHS
3aJaun 3alMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIOLIME MM M30BITOUHBIC JTAaHHBIE,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE JIsl PEUIeHMs, MPOBOAUTH PaCUYETHl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHMS (PU3NYECKON BEIMUHHBL;

e pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEUIUTh MpPU MOMOLIM (PU3MUYECKHUX METOJIOB,
UCIIOJIb3YSl ONMMCAHME HCCIENOBAHUS, BBIIEIATH IPOBEPSEMOE NPEANIONOKEHUE, OLEHUBATh
MPaBWIBHOCTh MOPSAJKA MPOBEACHUS HUCCIIECIOBAHMS, AENaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUHN U OMBITOB;

e IPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MUYECKUX SIBICHUH WM (PU3MYECKHX CBOICTB Tel
(u3yueHue BTOporo 3akoHa HbplOTOHa, 3aKOHA COXpaHEHHS IHEPTHH, 3aBUCUMOCTH IEpHOAa
KoJIEOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYJbl MaJbIX KoJIeOaHWH, MPSIMOJIMHEHHOE pacIpOCTPAHEHHE CBETA, PAa3JI0KCHUE
0enoro cBera B CIEKTP, M3YYEHHE CBOMCTB M300paXeHUS B IJIOCKOM 3€pKajie U CBOMCTB
M300paKeHHsT TIpeAMeTa B coOuparoiel JuH3e, HaOMIOJCHHE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIYYEHHUs): CaMOCTOSATENILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000py/10BaHus, OMUCHIBAThH XOJ1 OMBITA U €T0 PE3YJIbTaThl, (HOPMYJINPOBATH BHIBOJIBI;



e IPOBOJIUTH NIPU HEOOXOAUMOCTHU CEPHUIO MPSAMBIX H3MEPEHHIA, OTpeIesis CpeiHee 3HaUCHNE
HU3MepsieMON BeTUYHHBI ((POKYCHOE PACCTOSIHHE COOMPAIOIIEH JTHMH3bI), 000CHOBBIBATH BHIOOD
croco6a n3MepeHust (M3MEpUTETHHOTO TPHOOopa);

e [IPOBOJIUTH MCCIIEI0OBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMUYUH C UCIOJIb30BAaHUEM IPAMBIX
U3MEpeHUl (3aBUCUMOCTh IIYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBI)KEHUH 0e3
HayaJbHOM CKOpPOCTH, NEpuoja KojJeOaHUl MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH,
3aBUCHUMOCTH yIJIa OTPaXXEHMsI CBETa OT YIJVIa MNAJEHUs M yrja MpPelIOMJIEHMs] OT yIia
naJieHus): IIaHUPOBATh UCCIIE0BAHKE, CAMOCTOATENbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl MOJYYSHHON 3aBHCUMOCTH (PM3MUECKUX BEJIMYHMH B BHUJE TaOJIUIl U TpadHKOB,
JieN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBaHUS;

e IPOBOJINTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUUH (CPEIHSSI CKOPOCTh U YCKOPEHUE
TeJa IpU PABHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOAHOIO MaaeHMs, KECTKOCTb
NPYKUHBI, KO3((UIIUEHT TPEHHsI CKOJIbKECHUS, MEXaHW4YecKast padoTa U MOILTHOCTh, YacTOTa
U IepuoJ KosieOaHWH MaTeMaTHYeCKOro M INPYXKUHHOI'O MAasTHHUKOB, OINTHYECKas CHila
coOuparomield JUH3BL, PAJUOAKTUBHBIA (OH): IUIAHMPOBAaTH HM3MEpEHHs, coOuparThb
SKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIOJHATH H3MEPEHUs, Ccilenys MpeJloKeHHON
WHCTPYKLINH, BBIYUCIIATh 3HAYCHUE BEIMYMHBI H aHAIM3UPOBAThH TOJTYYECHHBIC PE3YNIbTATHI C
Y4ETOM 3aJaHHOM NOTPEIIHOCTA U3MEPEHUI;

e cOOJIO/IaTh TIPaBUIIa TEXHUKHU 0€301MacHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;
e pa3nuyaTh OCHOBHBIE NMPHU3HAKM WM3YUYEHHBIX (DU3MYECKUX MOAEJeH: MaTepuaibHas TOUKa,
a0COIIOTHO TBEPIOE TEJIO0, TOYEUHBIM HWCTOYHUK CBETa, Jyd, TOHKAs JMH3a, IUIAaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO $/1pa;

e XapaKTEPU30BaTh NMPUHIUIBI ICHCTBHS W3YUYECHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C
ONOpOil Ha MX omnucaHus (B TOM YHUCIE: CHHIOMETP, JATUYUKU IOJIOKEHMsSI, PAaCCTOSIHUSA U
YCKOPEHHUs, paKeTa, HXOJIOT, OYKH, IEePHUCKOIN, (oToammnapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), ucnosnb3ys 3HaHUS O CBOMCTBax (pU3MUECKUX
ABJIEHUN 1 HEOOXO0IMMbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

e HCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHblE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOLECCOB TPU PEHICHWH Yy4eOHO-
NPaKTUYECKHX 3ajay, ONTHYECKUE CXEMBI JUIsl IIOCTPOEHUS N300paykeHH B TJIOCKOM 3epKaiie
U coOuparoleH JIMH3E;

e IPUBOJUTH  NpUMEphl  (HAXOAUTh HHGPOpPMALMIO O TpUMepax) MPAKTUYECKOTrO
UCTIONIB30BaHUST  (M3UYECKUX 3HAHWH B TOBCEIHEBHOW JKM3HM Ui  OOECIICYCHHUS
0€30I1aCHOCTH NP OOpaIleHuu ¢ IPUOOPaMU U TEXHUYECKUMH YCTPOMCTBaMHU, COXpaHEHHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 TIOBEJCHUS B OKpPY Kalollel Cpeie;

e OCYIIECTBIATh MOMCK HH(OpManuu  ¢GU3MUECKOoro cojaepkaHuss B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIUPYSl  MOWCKOBBIA  3ampoc, HAXOAWTh IYyTH OIPENEICHUs
JIOCTOBEPHOCTH ~ TOJY4YEHHOW MH(OpManMy Ha OCHOBE HMEIOIUXCA 3HaHUH U
JIOTIOJTHUTEIIFHBIX UCTOYHUKOB;

e HCIIOJIb30BAaTh TPU BBINOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(U3NIECKOTO CONEp)KaHMs, CIPABOYHBIE MaTepUaNbl, pecypchl cetn HHTepHeT, BlaaeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MH(POPMALMU M3 OJHON 3HAKOBOH
CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIC COOOIIEHHS Ha OCHOBE WH(pOpMAINU W3
HECKOJIbKUX HMCTOYHHMKOB (PU3MYECKOTO COJEepKaHUs, MYOJUUYHO MPEACTABIATh PE3yIbTaThl
NIPOCKTHON WIIM HCCIIEOBATEIBCKOW MESATEIbHOCTH, MPH 3TOM T'PaMOTHO HCIOIB30BaTh
U3yYEHHBI TOHATUHHBIA ammapaT M3y4aeMoro paszjiena (GU3MKA M CONPOBOXKIAThb
BBICTYIUICHHE MIPE3EHTALMEN ¢ yYETOM OCOOCHHOCTEN ayTUTOPUHU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoanuyecTBo 4acoB

JuekTpoHHbIe (LU(pPOBHIE)

Ne HanmeHnoBaHue pa3iesioB u TeM o0pa3oBaTesibHbIE PeCypChl
n/n MPOrpamMMbl Konrpoabubie | [IpakTuuyeckne
Bcero padoThI padoThI
Paznen 1. ®u3uka u eé poJib B NO3HAHUU OKPYKAKIIEr0 MUPA
1.1 ®du3uKa - HayKa 0 IpUpoe 2 0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
1.2 DOHU3NYECKUE BEITMIHHBI 2 0 0 bubnuorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METOJ IO3HAHUSA 2 0 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBeIeHUSI O CTPOCHUH BellecTBa
2.1 CrtpoeHue BeriecTBa 1 0 1 bubnnorexa [IOK
https://m.edsoo.ru/7f416194
22 JIBMKEeHHE M B3aMMO/ICCTBUE YaCTHII 2 0 1 bu6mmoteka IIOK
BEIIECTBA https://m.edsoo.ru/7f416194
23 ArperatHbie COCTOSIHUSI BEIIECTBA 2 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHUe U B3auMOeiicTBUE TeJl
3.1 MexaHu4eckoe TBUKEHUE 3 0 1 bubnuoteka [IOK
https://m.edsoo.ru/7f416194
32 Huepuus, macca, IOTHOCTh 4 0 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
33 Cuna. Bunp! cu 14 1 2 bubmuorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21



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

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEN U ra30B

4.1 [asnenue. [lepenaua naBneHust TBEPABIMU 3 1 bubnmoreka [JOK
TeJaMH, >KUJIKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBineHne KuIKOCTH 5 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 ATMochepHoe 1aBieHue 6 1 bubmuoteka [IOK
https://m.edsoo.ru/7f416194
4.4 JleficTBHE )KMIKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pa6ora 1 MOIIHOCTH. DHEpPrus
5.1 PabGora 1 MoIHOCTH 3 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
52 [IpocThie MexaHU3MBI 5 1 bu6nmnoreka [JOK
https://m.edsoo.ru/7f416194
53 MexaHuueckast SHEpPIUst 4 0 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
Hroro o pasneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

KoaudecTBO 4acoB

DJiIeKTPpOHHBIE (HU(POBbBIE)

Ne n/m| HaummeHoBaHMe pa3iesioB U TeEM Kontposbubie| IpakTnyeckme| 00pasoBaTe/bHbIe pecypehl
HporpaMmmsl Bcero padoThI padoThI
Pa3nen 1. TeruioBble siBJIeHUsI
1.1 CtpoeHue 1 CBOWCTBA BEILIECTBA 7 1 0 bu6mmoteka LIOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsle IpPOLECCHI 21 1 5 bu6mmoteka [LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znea 2. DiiekTpryeckne 1 MATHUTHDIE SABJICHUS
2.1 DJIEKTpUUYECKUE 3aps/ibl. 3apsHKEHHbBIE Tela U 7 0 | bubnnoreka [IOK
WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
22 IToCTOSIHHBIN IIEKTPUIECKUH TOK 20 1 7 bubnuorexa [LIOK
https://m.edsoo.ru/7f4181ce
2.3 MaruurtHsbIe ABICHUS 6 0 1.5 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
24 DNIeKTpOMarHuTHask UHAYKLNS 4 1 0 bubnnoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 14.5



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

KoauuecTBO 9acoB

DJIeKTPOHHbIE (HH(PPOBBIE)

Ne i/m| HammeHoBaHMe pa3aesioB U TeM Kontposbnbie| IIpakTnueckme| 00pa3oBaTelbHbIe peCypehbl
nporpaMmmsl Bcero padoThI padoThI
Pa3zgen 1. Mexanunueckue siBJeHUSA
1.1 MexaHN4ecKOe IBUKEHUE U CIIOCOOBI €r0 10 1 1 bu6mmoreka [IOK
OIHCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiicTBue Ten 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3zpen 2. Mexann4yeckue KoJIe0aHusI U BOJHBI
2.1 MexaHnYeCKHE KoJIeOaHus 7 0 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
22 MexaHnuyeckue BOJHBL. 3BYK 8 1 3 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nesn 3. DjieKTPOMATrHUTHOE MOJI€ M YJIEKTPOMATHUTHBIE BOJIHBI
3.1 DNeKTpOMarHuTHOE T0JIe U 6 0 2 bubnuoteka [IOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 6 0 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITHYECKHE TPUOOPHI 6 0 3 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 1 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pasznen 5. KBanroBbie iBJIeHUSA

5.1 HcnyckaHue 1 NOrIouieHUe CBETa aTOMOM 4 1 bubmmoreka [LIOK
https://m.edsoo.ru/7f41a4a6
52 CrtpoeHue aTOMHOTO s/Ipa 6 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
53 SAnepHble peakuuu 7 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nea 6. IloBTOopuTe/bHO-0000IaI01IIMIH MOYJIbL
6.1 [ToBTOpeHME M 0000IIIEHUE COIEPIKAHUS 9 2 bubnuotexa [JOK
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 102 27



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

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

* dusuka, 7 kimacce/ [leprrmkun A.B.,
«M3narenscrBo «lIpocsemenue», 2020.
* dusuka, 8 xkmacc/ [eppimkua A.B., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODAy; Axumoneproe obmiectBo «M3narensctBo «IIpocemenuey, 2021.
* dusuka, 9 kinace/ [epeimkua A.B., UBanoB A.W., O01IecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTHIO «/IPODA»; AxumonepHoe obmectBo «M3narenscTBo «IIpocsemennes

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

7 KIIACC

1.Pabouast mporpamma. yueOHoro npeamera «dusnka. ba3oBbiii ypoBeHb» ISl 00YYArOLIUXCSI
7-9 knaccos ®I'OC OO0 , 2023r.
2. IIporpamMsl OCHOBHOTO 00111eT0 00pa3zoBanus. Ousuka. 7 — 9 KIacchl
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHHK).
3. Meppimkuna A.B. ®usuka. 7 kiiace. Y4eOHUK Ut 0011e00pa30BaTeIbHBIX
yupexaenuit . M.: IIpocsemenue. 2023
4. Jlykamuk B.1. CoopHHK BONIPOCOB | 331a4 1o ¢usuke. 7-9 ki. — M.: [IpocBerienue,
2020.
5. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTel. KOHTpOJIBbHBIC 3a1aHUs. —
Caparos: JIuneii, 2023.

8 KJIIACC

1. PaGouas nmporpamma. yaeOHoro npeamera «®Pu3uka. BazoBblil ypoBeHb) s
oOyuatomuxcs 7-9 kimaccop ®I'OC OO0 , 2023r

2. TIporpamMMbl OCHOBHOTO 00111€T0 00pasoBanus. Pusnka. 7 — 9 Kiaaccel

(aBroper:A.B. Ileppimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Mapon A.E. ®usnka. 7 knacc: yueObHO-MeToanueckoe nocooue/ A.E. MapoH.-

M.: [Ipoda, 2020.

4. A.E.Mapon, E.A. Mapon CaMOCTOSTELHBIE ¥ KOHTPOJIbHBIE paboThI-8 Kiacc 2020
M. Jlpoda.

5. Acraxosa T.B. ®u3suka. 8 kiacc. Jlaboparopubsie paboTsl. KOHTpOsIbHbIE 3a1aHus. —
Caparos: JIuuei, 2023.

9 KIIACC

1. Pa6ouas nporpamma. yueGHoro npeamera «Pusrka. BazoBblil ypoBeHb) JUIs
obyuatomuxcs 7-9 knmaccop ®I'OC OO0 , 2023r

2. TIporpaMMel OCHOBHOTO 00111€T0 06pazoBanus. Pusuka. 7 — 9 Ki1accel
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Jlykammk B.1. C60opHUK BOPOCOB U 3a1a4 1o pusHke. 7-9 k1. — M.
IIpoceemenue, 2020.

4. Kupuk JI.A. ®usnka — 7. Pa3sHOYpOBHEBBIE CAMOCTOSTENBHEIE U
KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA.

5. Acraxosa T.B. ®usuka. 9 knacc. Jlaboparopusie paboTsl. KOHTpOJIBHBIE 3a1aHUs. —
Caparos: JIuuei, 2023.



[MUOPOBLIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
7 KIIACC

1. bubnuoreka — Bcé mo npeamery «dPusuka». — Pexxum mocrymna:
http://www.proshkolu.ru

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

3.Enunas Kosekius nuppoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum goctyna:

http://school- collection.edu.ru

4.VlHTepecHbIe MaTepHallbl K YpoKaM (PH3UKH MO TeMaM; TECTHI 0 TeMaM;

HarJISIIHBIC TTOCOOUS K ypokaM. — Pexkum noctyma: http://class-fizika.narod.ru
5.1ludposeie oOpazoBarenbHbIC pecypchl. — Pesxkum noctyna: http://www.openclass.ru
6.271eKTpoHHBIE yueOHHKH N0 (usuke. — Pexxum nocryna: http://www.fizika.ru

8 KJIACC

1.bubnuoreka — Bc€ no npeamery «Pusuka». — Pexum nocryna:
http://www.proshkolu.ru

2.BuneoonsIThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3.Enunas kosuiekius nudpoBeIx 00pa3oBaTeIbHbIX PeCypcoB. — Pexum

nocryma: http://school- collection.edu.ru

4.laTepecHble MaTepUallbl K ypoKaMm (DU3HMKH 110 TeMaM; TECTHI 10 TeMaM;

HarJIsIHBIC TOCOOMsI K ypokam. — Peskum nocrtyma: http://class-fizika.narod.ru
5.1ludpossie oOpazoBarenbHbIEe pecypehl. — Pexxum noctyna: http://www.openclass.ru
6.2neKTpoHHbIe Y4eOHUKH 110 ¢usnke. — Pexxum noctyma: http://www.fizika.ru

9 KJIACC

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

2.EnuHas koneknus HudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — PexuM mocrtymna:
http://school- collection.edu.ru

3.MHTepecHble MaTepHaibl K ypoKaM (PU3UKH MO0 TEMaM; TECTHI IO TEMaM;
HarJsigHble mocobus K ypokam. — Pesxxum gocrtyna: http://class-fizika.narod.ru

4.11udpossie 0OpazoBaTenbHbIE pecypcebl. — Pexxum noctymna: http://www.openclass.ru

5.0nexTpoHHbIe yueOHUKH 0 (usnke. — Pexum nocryna: http://www.fizika.ru

6. CeteBoe oOpa3oBaTenbHOE coobmiecTBo. http://www.openclass.ru/node/109715

7.EnunHas komtekius udpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbI [IEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

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

9. Aunmarnuu ¢puzndeckux 00beKToB. http://physics.nad.ru/

10. XKuBas ¢usuka: odydaromias nporpamma. http://www.int- edu.ru/soft/fiz.html

11. ®usmka.ru. http://www.fizika.ru/
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