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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3muKe Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHUs COCTABIICHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC 000, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenoaaBanus yue6Horo npeamera «Dusukay.

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON IporpaMmsbl, npeactaBieHHbIX B PI'OC O0O0, a Takke ¢ yueToM deaepalbHON
paboueii mporpaMMbl BOCIIUTAHUS M KOHLICTILUY TperoiaBanus yueoHoro rnpeamera «Puznukan.

Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBiIeHO Ha OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOLINXCS M OPraHU3aLUI0 U3ydeHUs: (PU3UKU HA JAEATEIbHOCTHOW OcHOBe. B
nporpaMme Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOrO TNpeaMeTa B peaau3aluu
tpeboBanuit ®I'OC OO0 k mIaHUPyeMbIM JUYHOCTHBIM U METalpeIMETHBIM pe3ylbTaTaM
0o0ydeHHUs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs.

[IporpamMma no (usmke ycTaHaBIMBAeT pacmpeielieHne y4eOHOro marepuana Mo rojaam
oOyuenus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO I[OCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS M yIeTE BO3PACTHBIX OCOOCHHOCTEH
o0yJaroumxcs.

[Tporpamma 1o ¢usuke pazpadboTaHa C b0 OKa3aHUs METOJUYECKON MOMOIIHN YYUTEIIO
B CO3JIaHMM paboueil mporpaMmsbl 0 y4eOHOMY MpeIMETY.

®u3znKa ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX XUMHEMH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, TMPEeNOCTaBiIsIeT HauOojee sICHble OOpas3ipl MPUMEHEHHs HAy4HOTO METOoja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna u3 rNaBHBIX 337a4 (U3NYECKOTr0 00pa3oBaHUs B CTPYKType oOIIero oOpazoBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSCHATH SIBJICHUS,

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® HHTEPHPETUPOBATH JAaHHBIC U UCIIOIB30BATh HAYYHBIC JOKA3aTENbCTBA JIJIsl TOTYYSHHS

BBIBOJIOBY.
[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs OIpENEieHbl B
KOHIENIINH TpenofaBanusi yueOHoro npeamera «Duszmka» B 00pa30BaTeNbHBIX OPraHU3ALUIX
Poccuiickoit @enepannu, peaqnu3yonmx OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOTPAMMBI.
[enu nzydyenust pusuku:
e [puoOpeTeHue HHTEpeca M CTPEeMJICHHs OOYyYaloIMXCsl K HAy4YHOMY H3yYCHMIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJIE T[O3HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3y/ibTaTa N3yu4eHUs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEJCTABICHUNA O PONU (HUBUKU JIJIS1 Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE MPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
NeSITeIbHOCTH, CBA3aHHON ¢ (PU3MKON, NOArOTOBKA K JAajbHEHIIEeMy O0yYeHHIO B 3TOM
HarpaBJICHUH.
JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
0o0pa3oBaHus 00ecreunBaeTCs PELICHUEM CIICAYIOLINX 3aa4:
e mpuoOpereHue 3HAHUNH O JMCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
e [puoOpeTeHME YMEHHH ONHCHIBATH U  OOBACHATH (PU3MUECKUE SIBICHHUS C
UCIIOJIb30BaHUEM I0JTyYEHHbBIX 3HAHUIA;
® OCBOGHHME METOJIOB PEIICHUS MPOCTEHIIMX pPACYETHBIX 3aJady C HCIOJIb30BAHUEM
bu3nUecKux Mojenel, TBOPUECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHUH HAOMIOAATh MPUPOJHBIE SBJIEHUS U  BBINOJIHATH  OIBITHI,
nabopaTopHble pabOTbl U HKCIEPUMEHTAIbHbIE HCCIIEAOBAHUS C HCIOJIb30BAHUEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOGHHME IPHUEMOB paboOThl ¢ MH(OpMaLuel (GU3NUECKOro coaep’KaHMsl, BKIOYas
UHPOPMALIMIO O COBPEMEHHBIX JIOCTHIKCHUSAX (U3MKH, aHaIM3 W KPUTHYECKOE
OlIEHUBaHHE HH(POPMALIUY;
® 3HAKOMCTBO cO cepamu mpodeccCHoOHATBLHOM ACSITETLHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH T€XHOJIOTUSIMHU, OCHOBAaHHBIMM Ha JOCTI)KEHUSAX (PU3NYECKON HAayKH.
Oo011ee uncio 4acoB, PeKOMEH/I0BaHHbIX /ISl U3yueHHs (pu3nKu Ha 6a30BOM ypoBHe, — 238
yacoB: B 7 kjacce — 68 yacoB (2 vaca B Helemo), B 8 kiacce — 68 yacoB (2 vaca B Henemo), B 9
KJiacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMme mo (Qu3uKe INepedyeHb Ja0opaTOpHBIX pabOT M OIBITOB
SBJISIETCSA PEKOMEHAATENbHBIM, YUUTENb JeJaeT BHIOOp MPH MPOBEACHUN Ja00paTOPHBIX padoT U
OTBITOB C YYE€TOM MHJIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC
Du3uKa U €€ poJib B IO3HAHUYM OKPY>KAIOLIEro Mupa.
®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Ousnueckue BenuuMHBL M3Mepenue ¢usuueckux BenuunH. Dusndeckue NpUOOPHI.
ITorpemnocTs U3MepeHuit MexayHapoaHast CUCTEMA €IMHMULI.
Kak ¢usmuka u apyrue ectecTBeHHble HAayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBbIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,

OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe Halmromaemoro sBieHus. OmnucaHue
(U3NUECKUX SIBICHUH C TIOMOLIBIO MOJAETICH

Hemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUA.

2. ®usnueckue nNpudOpsl U NpoUEAYypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM
npudopom.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue UEHBI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Onpenenenue pasMepoB MabIX TEN.

AW

W3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHUsS MO TMPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIApUKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.
ITepBoHaya/ibHBIE CBe/IeHUSI 0 CTPOEHUH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTa/TMYeCKnX) Tel. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HaGmoaenue nuddy3un.

3. HaOGmronenue sBIICHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHUII

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OruenHka auamMerpa aToMa METOAOM PsiIOB (C UcToyib3oBaHueM (hoTorpaduwii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.

Mexannueckoe ABuxkeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.

Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHHUH. Pacder myTu U BpeMeHU JABUKECHUSL.



SBnenne wHepuuU. 3aKOH HMHEpIUU. B3anmonaeicTBue Ten Kak NpPUYMHA W3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mmepa uHepTHoctu Tena. I[lnmotHocTh BemiectBa. CBsI3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00beMa BEIIeCTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
W3mepenne cuiibl ¢ TOMOIIBIO JUHAMOMETPA. SIBIIeHNE TArOTeHUs U crila TshkecTH. Chiia TSKeCcTu
Ha pyrux mianerax. Bec tena. HeBecomocTs. CioxkeHne cuil, HallpaBJIECHHBIX M0 OJHON MPSIMOM.
PaBunoaeiictByromas cui. Cua Tpenusi. TpeHue CKOJIbXKEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
Y TEXHHKE.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOro JBUKEHMS Tea.

2. H3mepeHne CKOpOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOmoneHue siBI€HUS MHEPLIUU.

4. HabmroneHue N3MEHEHUs: CKOPOCTH MPH B3aMMOAECHCTBUH Tell.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJJHON MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsDKeHUs (Aedopmanuu) NpyKUHBI OT
MPUIOKEHHOM CHIIBI.

5. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS! CKOJIBXKEHHUS OT Beca Teya U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJieHre TBEPABIX TeJl, sKMAKOCTE U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTHYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUsS Ta3a OT o0beMa, Temrneparypsl. [lepenaya qaBineHus TBEPABIME TEIAMU, JKUIKOCTSIMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MamMHBL. 3aBUCHUMOCTH JIABJICHUS KUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUuuHBI CyIIeCTBOBAHUS BO3IYITHON
o6omoukn 3emnu. Onwir Toppuuennu. M3mepenue aTtmMochepHOro MaBiieHUS. 3aBUCHUMOCTH
atMochepHOTO JaBlIeHWsI OT BBICOTHI HaJa YypoBHeM wMops. I[Ipuboper misi u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BrITankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHuUs: KUIKOCTHIO U Fa30M.
CooOmarommecs COCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHUS.

oA wWwNPRE

3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPY)KEHHOM dYacTH Tela |
IUIOTHOCTHU KHUJIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BHITECCHEHHOM KUJIKOCTH.



8. VYcinoBue mIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Macchl Tena.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJIO B )KHMJKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpyunpoBanue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
rPpYy30M0AbEMHOCTH.

Pabdora u MmomHOCTb. DHEpIrHU.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeneHue mnpaBUia paBHOBECHS pbluara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHUKU.
Koaddument noneznoro aeiicteus (aanee — KI1J[) mpocteix mexanuzMoB. [IpocTeie MeXxaHU3MBbI
B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckast 1 moteHiuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmusie pabomsl u onvimol.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Teia IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. Usmepenne KIIJ] HaKJTIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

8 KUIACC

TenjioBble ABJIEHUS.

OCHOBHBIE MMOJIOKEHUS MOJIEKYIIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BellecTBa. Macca u
pasMepel aTOMOB M MOJIeKyJd. OINBIThI, MNOATBEPXKAAIOIIAE OCHOBHBIE  MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Monenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucrammueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETHYECKON Teopun. (CMayuBaHWE W KaNWUISIPHBIE SBIEHHS. TemioBoe
pacIIMpPEHHE U CHKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBMKEHHUS YACTHII.
Bryrtpennsis sneprus. CriocoObl H”3MEHEHHs BHYTPEHHEH YHEPTUHU: TETUIONEpe1ada U COBEpIICHNE
paboThl. Buas! Teronepenayu: TEMIOMPOBOAHOCTb, KOHBEKIINS, U3JTYICHHE.

KomnuectBo TemioTel. YIeilbpHas TEIIOEMKOCTh BelIeCTBAa. TeIIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYECCKHUX
BEIIECTB. YENbHAs TemioTa IuiaBieHus. IlapooOpa3oBanune u KoHaeHcanws. Vcmapenwme.



Kunenue. YnenpHass Teruora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIICHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSI.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOIIEN CPEBI.

3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIEcCcaXx.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmronenue nuddys3un.

3. HaOmroneHue siBneHUI CMauyuBaHUS U KaIWJUISIPHBIX SBJICHUH.

4. HabnrogeHue TerIoBOro paciiupeHust Tell.

5. H3meHeHue naBieHHs ra3a mpu U3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAXKICHUU.

6. IlpaBuna uzmMepeHus TeMiepaTypsl.

7. Bunel Temionepenayu.

8. OxutaxxaeHue mpu COBEPIICHUU PaOOTHI.

9. HarpeBanue npu coBepiieHUU paOOThl BHEITHUMH CHJIAMH.

10. CpaBHEeHUE TEIIIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaOnmroneHue KUIeHus..

12. HabmroieHue moCTOSIHCTBA TEMIIEPATYPhI MPH TUIABIICHUH.

13. Mojenu TEeIIOBLIX ABUTaTeNIE.

Jlabopamopnuvie padbomot u onvimol.

1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

2. OnpITHI IO BRIPAUTMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITh IO HAONIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.

4. OmpeneneHue AaBleHUs BO3yXa B OasIoHE MITTPHIIA.

5. OneITBl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béma u
HarpeBaHMs WU OXJIAKICHHUS.

6. IlpoBepka ruMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIUHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaGnronenue w3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3yibTaTe TeIJIonepeaauu u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOAbI.

9. OmpeneneHue KOIUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIOOOMEHE C
HarpeTbiM METANIMYECKUM IIUIHHAPOM.

10. Onpenenenue yaenbHOM TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.

DJIeKTprYecKHe 1 MATHUTHBIE SIBJICHHS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsaaoB. B3aumoeiicTBue 3apsKEHHBIX TE.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJAEHCTBHSI 3apsDKEHHBIX TEJI OT BEJIMYUHBI 3apsI0B U
pPacCTOAHUS MEXKAY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHoCTh 3nexkTpuueckoro noss. IlpuHuun cynepnozunun
ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YpPOBHE).



Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHBIN 3aeKTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSTHHOTO TOKa. JIeHWCTBHS JJIEKTPHYECKOTO0 TOKa (TEINIOBOE, XWMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onexkrpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH [ koymsi—JIeHna. DaeKkTpudeckue menu
U TIOTPEOUTENH ICKTPUIECKON dHEPTrUuu B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTosHHBIE MarHmThl. B3amMoaeHcTBHE ITOCTOSHHBIX MArHHTOB. MaramTHOE IIOJIE.
MarnutHoe noJie 3eMJId U €ro 3Ha4eHue I )KUu3HU Ha 3emiie. OnbIT Opcteaa. MarHuTHoe mose
3JIEKTPUYECKOTr0 ToKa. [[puMeHeHune 3eKTpOMarHuToB B TEXHUKE. [[elficTBMEe MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb TOCTOSHHOTO ToKa. Vcmonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl TOMyYEHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.

JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSyKEHHBIX Tell.
YCTpOoKCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAsT UHTYKITHS.

3aK0H COXpaHEHUS MIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY M AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

M cToYHNKN MOCTOSSHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

W Nk WNE

. DIIEKTPUYECKHI TOK B )KUJIKOCTH.

[
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. "'a30BBbIi1 pazps.

. U3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHue 3JIeKTpUYECKOro HaINPSKEHUST BOJIBTMETPOM.
. Peocrar u marazuH cCOnpOTUBIIEHUN.

. BzanMoieticTBHE MOCTOSHHBIX MAarHUTOB.

e
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. MO)IeJ'II/IPOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.

=
~

. MO)IeJ'II/IPOBaHI/Ie MAardmuTHBIX HOHCﬁ IIOCTOSAHHBIX MAariHnuToOB.

. OnbIT Opcrena.

. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.

. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

. UccnenoBanue sSBICHUS AJIEKTPOMArHUTHON WHIYKITHH.

. OnbiTel Dapajes.

. 3aBI/ICI/IMOCTL HaHpaBHeHI/IH I/IHZ[yKL[I/IOHHOFO TOKa OT yCHOBI/Iﬁ €I'0 BOBHUKHOBCHH .
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25. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
1. OnbIThI MO HAOTIOAEHUIO SJIEKTPU3ALUH TNl MHAYKIUEH U PU COMTPUKOCHOBEHUU.



HccnenoBanue AeHCTBUS 3JEKTPUYESCKOTO OIS HA MTPOBOIHUKU M IMAJICKTPUKH.

COopka u mpoBepKa padOTHI JEKTPHUIECKOH IETH MTOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUJIbI TOKA.

M3mepeHune U peryJupoBaHue HAMPSHKCHHS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIErO Yepe3 PE3UCTOp, OT COMPOTHBICHUS

pE3HCTOpa U HATIPSHKEHHS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  AJIEKTPHUECKOTO  COMPOTHBIICHUS
IPOBOJHHUKA OT €0 JJTHHBI, IJIOIIA/H MOMIEPEUYHOr0 CCUCHHS U MaTepHraa.

8. TIpoBepka mpaBuiia CI0KEHHsI HAMPSHKEHUN TIPH MOCIICA0BATEIbHOM COSTMHCHUH JIBYX
PE3HCTOPOB.

9. TIpoBepka mpaBuiia Ui CHJIbI TOKA MPU MApaUICIIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpezenenue paboThl JICKTPUUYECKOTO TOKA, HIYIIETO Yepe3 pe3rucTop.

owukswN

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUs Ha
HEH.

13. Onpenenenne KI1/] narpesarens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHne MarHMTHOTO TIOJS TOCTOSIHHBIX MAarHMTOB NpU WX OOBEIUHEHUU U
pa3JeNeHun.

16. MccnenoBanue JENCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBHS KaTyIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKa M HaIlPABJICHUS TOKA B KaTyIIIKE.

18. M3yueHne neicTBUSI MArHUTHOTO I1OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHrpoBaHue 1 U3ydeHue padoThl AIEKTPOABUTATENS.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE
VU3MEHEHUN 3HAYEHUs U HAIlIPaBIEHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

MexaHnn4yeckue siBJeHHS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMXkeHue. HepaBHoMmepHOe
NpsMOJIMHENHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE aBukeHne. CBoOoaHOe mageHne. OnbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamienus. JluHeitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IIpuHnun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBwxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue mMaTepuabHOM TOUKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec Tena. M3meHenune mmmyinbca. VMmynbc cuibl. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.
Mexanuueckasi pabota U MOUIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBsi3b

OHEPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO Had IOBEPXHOCTHIO 3CMIIM.

[TorenuuanbHas sHEPrUs cxato npykunel. Kunernueckas sneprus. Teopema 0 KHHETHUECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyT€Hd U TPACKTOPUN IBMXKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

3. UH3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJIMHEUHOTO JIBUKECHHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HaOmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIBHO KaOUHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HalOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUH TEIL.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHHH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIL.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJCHCTBUU Te.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHre peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU IpU CBOOOJHOM MaICHUH.

16. CoxpaHeHHE MEXaHNYECKOW PHEPTUU NP IBUKEHUU TeJIa MO IEHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyHnpoBaHue TpakTa JUisl pa3rOHa U JAJbHEHIIEro paBHOMEPHOIO ABM)KECHHUS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHHs IapHuKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue yCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JBHKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Cliv MPU PAaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HaualbHOW CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JTaBJICHMSL.

7. OmnpeneneHne Ko3PPHUIUEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.

9. OmnpeneneHne pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM [BI)KEHUHM Tejla 110
TOPU30HTAILHOU ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOIb30BaHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. 3yueHue 3aKOHA COXPAHEHUS SHEPTUH.



Mexannuyeckue KoJ1e0aHUs U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMITyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxneHnble koneOanusi. Pesonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

1. Habmromenue xoeOaHui Te Mo JEHCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.
2. HabGnronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HalGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue 4acToThl U Ieproia KoiaeOaHU MaTeMaTHYECKOr0 MasgTHHKA.

2. OmpezneneHue 4acTOTHI U MEpHOa KoJIeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenmoBanue 3aBUCHUMOCTH IepHoOJa KojeOaHUN IMOABEIIEHHOTO K HHUTU Tpy3a OT

JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl

rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHW Tpy3a, MOJABEHIEHHOTO K HUTH, OT

Macchl rpysa.
6. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb IIEPH0/1a KOJIEOAHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. WsmepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
DJIeKTPOMATrHUTHOE I10JIe M 3JIeKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BouH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BolMHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoNCTBa NEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnwvie padbomot u onvimul.

1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.

CBeToOBbBI€ SIBJICHHS.

JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

ITpenomnienue cBera. 3aKoH npeaomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKHUX CBETOBOAAX.

Jlunza. Xox nydeir B nmH3e. OnTudeckas cucreMa (oroamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U 1allbHO30PKOCTb.

Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. CliokeHue CrieKTpajJbHBIX [[BETOB.
Hucniepcus ceera.



Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Toryuenue n300pakeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBeTa.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomei Junse.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

W NOU Rk WNE

[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mopens riaaza.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.
12. [TosmyueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yrjla NaJeHUsl.
2. H3yueHue xapakTEpUCTUK U300paKEHHS MPEIMETa B IJIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IIPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla MaJeHUs Ha
TPAHULIE «BO3LYX—CTEKIIO».
[Toryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIEH JIMH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBbIE
(GUIBTPBIL.
KBaHTOBBIC sIBICHHS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
NoTJIoIIeHne cBeTa aToMoM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyknonnass momens aromHoro siapa. HM3otonmsl. PaamoaktuBHble mpeBpamenus. Ilepuon
IoJIypacnazaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX si7ep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenus saep. MicrouHuku sHeprun
CouHIia 1 3BE3]1.

Nowus

Snepnas sHepreTuka. JIeMCTBHS paJguOAKTUBHBIX U31yYEHUN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U MOIJIOIIEHNUS.

2. CrhexTpsl pa3aM4HbIX ra30B.

3. CunekTtp BoAOpoAa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYyUECHUH.

. Perucrpanus u3imydeHus: NpupoIHBIX MUHEPAJIOB U IPOIYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaGmioeHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.

2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO
¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.



[ToBTOpHUTENTEHO-0000IIAOIIHI MOY/TH MPEIHA3HAYCH JJISI CHCTEMAaTH3aI[ui U 0000IICHHS
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MTPH U3YYSHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 1O (pu3uKe Jyis
00ydJaronuxcs, BIOPABIINX 3TOT y4eOHBIN MpeIMeT.

[Tpu n3ydeHnn 1aHHOTO MOYJIS PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI ACSITETLHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTH:
OCBOEHHUE Hay4YHBIX METOJIOB UCCIICIOBAHMUS SIBICHUH IPUPOBI U TEXHUKHU, OBJIa/IEHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJYYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHCIIEe
KaueCTBCHHBIC M KCTICPUMEHTAIbHEIE.

[TpuHIMIHATHHO AEATEIHPHOCTHBINA XapakTep JaHHOTO pa3fieiia peamn3yercs 3a CYET TOoro,
YTO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM MPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DU3HUYECKUE SIBICHUS
B OKPYKaroUIed MPUPOIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (U3MUYCCKUX SIBJICHHUA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHbIE OCHOBBI Han0oJiee BaXKHBIX JTOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTHIESCKOTO MCIIOIH30BAHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MPEBPAICHIS K COXPAHCHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.

Kaxgas u3 TeM JaHHOTO MOAYNS BKIIOYAET OJKCIEPUMEHTAIbHOE MCCIEIOBaHUE
obobmaroriero xapakrepa. Moaynb 3aBepiaeTcsi IpOBEACHUEM TUArHOCTHYECKON U OIIEHOYHOMN
paboThI 32 KypC OCHOBHOTO O0IIIET0 00pa3oBaHMUs.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynbrate wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO 00Imero oopa3oBaHus Yy

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKW;

- IICHHOCTHOE OTHOIIEHUE K TOCTHKCHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PH3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUSCKUX KadeCTB (DPM3MUECKON HAyKW: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUE LEHHOCTH (PU3WYECKONW HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIFHOCTH, UHTEPECA K NCCIIEA0BATEIIbCKON IeITeTbHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIUOHAJBHOI0 0J1ATONOJYYHS:

- OCO3HaHME [IEHHOCTH 0€30MacHOr0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BKHOCTH TIPaBUJI O€30I1aCHOTO TOBEACHUS HAa TPAHCIIOPTE, HA JIOPOTaX, C MIEKTPUIECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- cpopMUPOBAHHOCTH HaBbIKa pedICKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€
MpaBa y APyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHOE y4YaCTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelIbHON
OpraHM3alliy, TOPOAa, Kpas) TEXHOJIOTUYECKOU U COIMAIbHOM HAIIPaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJIe U GU3HUECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHWEHTAIMs Ha TpUMEHeHHWe (U3MYECKUX 3HAHWN U1 pelieHus 3amad B o0jacTu
OKpY>Karollen cpe/pl, TNIAHUPOBAHUS TTOCTYIIKOB M OIEHKH UX BO3MOXKHBIX MTOCIEACTBHM JIs
OKpY>Kalolllel cpespl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U IyTel UX PelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aMMOJCIHCTBUM TIPU BBINOJHEHWU HCCIEIOBAaHUN M TMPOEKTOB
(bu3MYECKOI HAMPABICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSM JPYTUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SBJICHHUSIX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa N 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bHSH‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE ACHCTBUSL.

Ilo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PacCCMaTpPUBAaeMbIX (haKTax, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYEHUHM (PU3MUYECKUX SIBICHUH WU
mponeccoB, AcjaTb BbBIBOJALI C HCIHOJB30BAHUEM JACAYKTHBHBIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aNUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol gpu3nueckoi 3aaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO € YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBareLCKHe AeliCTBUA.

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS,

MIPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIA (PU3NYECKU
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHNE (PU3UUYECKOTO SIBICHUS;

OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJIYYEHHYIO B XOJIe
UCCIIEIOBAHNS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYJIMpPOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;

NPOTHO3UPOBATh BO3MOXHOE JJaJIbHEIIee pa3BuTHe (PU3NUECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

MPUMEHSTh Pa3IUYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl NMPH TOUCKE W OTOOpe
HH(OpPMAIUK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHATM3UPOBATh, CUCTEMATH3MUPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB ¥ OPM TIPEICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY TpencTaBlIeHUS HWHPOpMAUA W
WLUTIOCTPUPOBATh pEIIaeMble 3aJadyd HECIOXKHBIMH CXEMaMH, JWarpaMMaMu, HHON
rpaduKoil 1 X KOMOUHALIUSMHU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIlICHUE 3a/1a4U U MOIepKaHue OJIarokKenaTeIbHOCTH OOIICHHUS,
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
pelIeHUH KOHKPETHON (pu3HUecKoi MpoOIeMbl;

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYXIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHMBATh Ka4YECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT [0 KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCSA B PA3IMYHBIX NOAXOAAaX NPUHATUS pelIeHUH (MHIMBUIYaJbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJylaraTh IJIaH €€ NU3MEHEHMS],

OOBSICHATH PUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JIeATeIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TeMY, IOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTHUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEP)KJICHUSIX HA HAyYHbIC TEMBbI U TAKOE K€ MPaBo APYyroro.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh TOHATHS: (U3MYeCKMe W XUMHYECKHE SIBICHHS, HaOIIOACHUE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (bPI?;I/I‘-IeCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, IIacTUYecKasl), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPETIEHHON OCBIO BpAIICHUS, Iepeiada JaBJICHHs TBEPABIMU TEIaMH,
KHUIKOCTSIMH M Tra3amu, aTrMoc(epHOE [aBlICHHE, IUIABaHWE TeJl, NPEBpAILCHHS
MEXaHWUYCCKOU 3HepFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUDE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSMHU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro JaBICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
phIUard B TEJE YEJIOBEKA, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMUCBIBATH U3YYCHHBIC CBOMCTBa TEN U (i)I/ISI/ILIeCKI/IC SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘I€CKI/I€
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMs, MYyThb, CKOPOCTb, CPEIHSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KOS(b(i)I/IHI/IeHT ITOJIE3HOT'O HeﬁCTBHﬂ MEXAaHU3MOB,
KHHETHYCCKAass W ITOTCHIIMaJIbHAsA 3H€pFI/I$I), Ipyu OIHCAHHWU IPABUJIBHO TPAKTOBATH
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH M3YyYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYHH;

XapaKTEpHU30BaATh CBOMCTBA TCI, (1)I/I3I/II-IGCKI/Ie SABJICHUS U ITPOLECCHI, UCITIOJIb3Ys ITpaBuiia
CJIO’KEHUS CHJI (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ70Ka), «30JI0TO€ TMPaBUIO» MEXAaHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUE,

OOBICHSATH (1)I/ISI/ILI€CKI/IG SABJICHUSA, IPOLUECCHI 1 CBOICTBa TECJI, B TOM YUCJIE U B KOHTCKCTC
CI/ITyaI_[I/II\/'I IMPAKTUKOOPUCHTUPOBAHHOI'O XapaxkTepa: BBISIBJIATD IMPHUYHNHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (PM3MUCCKHE BEIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4H 3aIIUCHIBATh
KpPaTKOE YyCJIOBHE, MOJICTABIATh (U3MYECKHE BEIMYMHBI B (POPMYNIBI M MPOBOAMTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMI:IG oJig pelICHUA 3aady,
OLIGHUBATh PEATUCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BETMUHHBI,



pacrio3HaBaTth MpoOIEeMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tela, 00bEMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJI0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJMHEHUS MPYXKUHbBI, BBITAJKUBAIOLIECH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIENO0BaHMs, COOMpaTb YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE IPEAJIOKEHHBIX TaOIUIl ¥ rpauKOB, 1e1aTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOAMTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLUU: NIPU BBINOJIHEHUN U3MEPEHUIN cOOMPaTh SKCIIEPUMEHTAIbBHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, MOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHM3HM I OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOP HCTOYHUKOB HH(popManuu B MHTepHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUi HAayYHO-IOMYJISIPHYIO JINTEPATYPy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIUICHUE ITPE3EHTALIUEM;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMUECKUE U aMOp(HbIE Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIulonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, M3IYYEHHUE), IJICKTPU3ALMs TeJ, B3aUMOCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINUCAaHUID MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUIA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHE W
KaMmUIIpHBIE SIBIICHUS B TPUPOJE, KPUCTALUIBI B Tpupojae, uznydeHue ConHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeiid MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OJIspHOe
CHUSHHE, TIPH DTOM TMIEPEBOJUTH MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAENbHas TeIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JNENCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPUUECKUN
3apsii, CHJIa TOKA, AIEKTPUUECKOE HAIPSKEHUE, COTPOTUBIICHUE TPOBOJIHUKA, Y/IETbHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eIUHUIBI  (QU3MYECKUX BEJIMYMUH, HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTMMH BEIHYMHAMH, CTPOUTH TpadUKH H3y4ECHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M TMPOIECCH, HCIONb3Ys
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KUHETUYECKOH TEOpUHM CTPOCHUS BEIECTBa,
MIPUHITUIT CYTIEPIIO3UIIMH TT0JICH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHCHHS 3apsja,
3akoH OMa /i ydacTka 1enu, 3akoH Jlxxoyns—Jlenna, 3akoH coXpaHeHus SHEPTUH, TTPU
ATOM J1aBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3aMHUCBHIBATH €r0 MaTEMaTHYECKOE
BBIPQKCHHE;

OOBSACHATh (PU3MYECKHE MPOIECCHl W CBOMCTBA TEl, B TOM YHCIE M B KOHTEKCTE
CUTYaIMH MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH PUYUHHOCIICICTBCHHBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 TOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UUECKUX SBICHUH, (U3NIESCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a9H 3aIHCHIBAThH
KpaTKO€ YCIIOBUE, BBISBIATH HEJOCTATOK JIAaHHBIX [IJISl PEIICHUS 3a/Jayd, BbIOMpATh
3aKOHBI U POpPMYIIBI, HEOOXOIUMBIE ISl €€ pelIeHHs, TPOBOAUTH PACYETHI U CPAaBHUBATH
MOJTy4E€HHOE 3HauUeHUEe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELITUTh IMPU ITOMOITH (PHU3NIECKUX METOIOB,
UCIIOJIB3Ysl OMHCAHUE WCCICAOBAHMS, BBIICIATH TPOBEPSEMOE MPEATOI0KECHHE,
OIICHUBATH MPABUILHOCTH TTOPSJIKA TPOBE/ICHUS UCCIEAOBaHUS, I€JIaTh BHIBOIBI,
MPOBOANTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHUsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBAHUSI IIPU U3JIYYEHHUH OT LIBETa
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIW3alisl MATHUTHBIX MOJIEW OCTOSHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJOBaHHWS, OMHUCHIBATH XOJ OMNbITA W
dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TPSIMBbIE U3MEPEHUsI TeMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YNIbTAaThl H3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIECIOBAHUE 3aBHCHUMOCTH OHOW (DPM3MYECKOW BETUYHMHBI OT JIPYroW C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJIHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CICIys
MIPEIOKECHHOMY TUIaHy, (PUKCHpPOBATh PEe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH B BUJIC
TaOJIUIl ¥ TpaUKOB, IeTaTh BEIBOJBI 0 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs! (DU3MYECKUX BENMYMH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00Ta U MOIIHOCTH AJIEKTPUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY, ClEAys
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONHUCAHMs (B TOM YMCJE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DSJIEKTPOMArHUT, 3JIEKTPOABUIATEID
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBAaX (PU3MYECKHX SBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI 1O
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BAaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O TMPHUMEPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYKarolllei cpere;

OCYILECTBIIATH MOMCK HHPOpMaLUU pu3nueckoro coaepxanus B IntepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHMS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NIPU BBINOJHEHUH Y4E€OHBIX 33aJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BialeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 00o00Imas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (pHU3UKH, CONPOBOXKATh BHICTYIICHHE MTPE3CHTAIIEH;

OpU BBIOJHEHUH YYeOHBIX IPOEKTOB W HCCIEIOBAHUN (PU3NUECKUX MPOIECCOB
pacrpeensaTh 00S3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TPYMIbI, BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOI0 JIBMXKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHW4YeCKne KojiedaHWsi W  BOJHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U



JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIIonieHus, anbda, Oera- M ramma-
U3JTy4EHUs], U30TOIBL, JIEpHAsi PHEPIeTHUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXarolllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHHE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CHEKTPAJIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
(duznyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NYCCKUX SBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTJIUBHI, JBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JEeHCTBHE  BUAUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeICTBUE PaIMOAaKTUBHBIX M3IYYEHUI HAa OPraHU3M 4eJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUJIa YOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITMAIBHAS SHEPTHS CKATOU MPYKUHBI, KHHETUYECKAS
SHEPrus, MOJHAsg MEXaHUUYECKasi YDHEPTHsl, IEPUO] U YacToTa KoJeOaHU, ITUHA BOJHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJIbI),
MIPU OMMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOJIB3YEMbIX BEIHYHH,
0003HaYCHHS W €IUHUIIB (PU3NUECKUX BEIMYHUH, HAXOIUTH (DOPMYJIIBI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH TPpaUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUsI HPHEPTrUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs HMITYJIbCa,
3aKOHBl OTPa)K€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsAOBOrO M
MacCCOBOT'O YHCEJI IPH SAISPHBIX PEAKIIHSIX, IPH ATOM JIaBaTh CJIOBECHYIO (POPMYITHUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OO0BSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIEC M B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIIaroB ¢ OMOPOM Ha 2—
3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;



pelaTh pacuéTHbIE 3aJa4M (ONMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), HCTIONb3Ys
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
YCIOBHS 3a/layd 3alKChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTrhb po0JIEMbl, KOTOPbIE MOKHO PEIINUTh IPU MOMOLIH (PU3MUECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

IIPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKHX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH IPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIBIX KOJI€OaHUH, IPSAIMOJIMHENHOE paclipoCTpaHEHHE
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 H30BITOYHOro Habopa 00OpyIOBaHMs, ONUCHIBATH XOJ OIbITa U €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparoliel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTENHHOTO PUO0pa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHWH C HCIOJIH30BAHHUEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KoieOaHU MaTeMaTHYeCKOTO MasiTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaXCHHUsS CBETA OT YIJIa MaJeHUs M yria MpeIOMIICHHUS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOJIUI U TpaUKOB, A€TaTh BBIBOBI M0 Pe3yJIbTaTaM UCCIIET0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTb, YaCTOTA U IMEPHO/I KOJIeOAHNIH MaTEMAaTUIECKOTO U IPY>KUHHOTO MasITHUKOB,
ONTHYECKas cuja coOuparolmel JHMH3bI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUs,
CIIeys IPEIIOKEHHOW MHCTPYKITUH, BEIYUCIISTH 3HAYCHNE BEJTMUNHBI M aHATM3HPOBATh
MOJTy9YCHHBIC PE3YIIBTAThI C YIETOM 33aJJaHHOM MMOTPEITHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PM3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SIpa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOKMCTB C ONOPOH HA UX OMMUCAHUS (B TOM YHUCIIE: COUJIOMETD, TATYUKH MTOJIOKEHHS,
pacCTOsHUS ¥ YCKOPEHMSI, PaKeTa, 3X0JI0T, OUYKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucCHonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH HU3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENBHBIX NMPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI JJIS MOCTPOCHMS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpPHUMEPbl (HAXOAUTh MHGOPMALUIO O MpUMEpax) MPAKTUYECKOrO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

OCYIIECTBIISATh MOUCK HHpopManuu Qusnueckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YYEOHBIX 3a/1aHUIl HayYHO-TIOMYJISIPHYIO JIMTEpaTypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHbIE MaTEepHUaJIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOU CUCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpMaIuu 3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYyOJIMYHO MpPeJCTaBIsATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJATh BBICTYIUIEHHE Ipe3eHTaled ¢ y4éToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka - HayKa O IPUPO/JIC 2 buomiorexa LIOK
' K PHPOA https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBII METO/ ITO3HAHUS 2 1 bubmmorexa LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1
TPOCHIE Betectsa https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 htl/tIpSJ,I:I;I/OrrT].GeI:ch])_E). (U/7FA16194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ielicTBHE TeJ
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

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

bubnunorexa LIOK

2 )41 4
3 HOpLIHA, Macea, HAoTHOCTD https://m.edso0o.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crna. Bugst cut https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya naBienus: TBEPIbIMU 3 bub6nmoreka [IOK
' TeJaMHU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KuIKOCTH 5 brbmmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.3 ATmoceproe asrenne 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bubnuoreka [{OK
' HOrpy)EHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubnmorexa LIOK
1 P
> 400Ta  MOLIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocTele MEXAaHU3MBI 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXAHHACCKAd SHEPTIA https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

12



8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
bubmuoreka [JOK
11 i 7
CTpoetiite i CBOCTBa bellleCTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK
' TeJla ¥ UX B3aMMOJIEHCTBHIE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 2 7 hgpsj,l:l;ll(r);.egii.ru 17f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHHTHAS HHY KL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 145

[TPOTPAMME



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

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 5 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3 10 3
AKOHET COXpAHCHITt https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJTHbI
bu6nmoreka [JOK
2.1 M 0 7 3
CATITCCIIE KOTChaHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 9 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBbIE AIBJIEHUSA



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

4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edso0.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[MTPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTeJibHbIE

pecypchl

®dusuka — HayKa O PUPOJE.
SIBnenns npuponsl. dusnyeckue
SBJICHUS

MeXaHI/IquKI/IC, TCIIIIOBBIC,
QJICKTPHUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHHA

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

https://m.edso0.ru/3c9c9366

https://m.edsoo.ru/df1f6fb8

https://m.edso0.ru/6185e41e

VYpok-uccnenosanue "M3mepenne
TEeMIEPATyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATYPhI"

https://m.edso0.ru/2312c9d7

Kax ¢usuka u gpyrue
€CTECTBEHHBIC HAYKN U3Yy4aroT
npuponay. EcrecTBeHHOHayUYHBIN
MeTOoJ no3HaHus. Onucanue
(bu3nUecKUX SIBICHHUH ¢ TOMOLIBIO
Mozeen

https://m.edso0.ru/3842f3a4

VYpok-uccnenosanue "lIIposepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
IIapUKa, IyIIEHHOIO
TOPU30HTAJIBHO, TEM OOJIbIIIE, YeEM
Oosble BHICOTA ITycKa"

https://m.edsoo.ru/145e7bhle



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIIECTBA

https://m.edsoo.ru/12a57dbb

10

JIBH>KEHME YacTull BELECTBa

VYpoxk-uccnenopanue «OnbITHI 1O
HaAOJIFOJEHUIO TEILIIOBOIO
pacuIMpeHus ra3oB»

AI‘peFaTHBIC COCTOAHHUA BEIICCTBA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

https://m.edso0.ru/93dd87d7

11

B3aumocBs3b Mex 1y CBOWCTBaMU
BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI

https://m.edsoo.ru/bb22e4a5

12

MexaHn4eckoe JTBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKEHUE

https://m.edsoo.ru/43ceab19

13

14

Cxkopoctb. Enununel ckopoctu

Pacuer nytu u Bpemenu
JIBYDKEHUS

https://m.edsoo.ru/fdd6c394

https://m.edsoo.ru/f1164e28

15

WNuepuus. 3akoH HHEPIMH.
B3anmopeiictBue ten kak
IIPUYMHA U3MEHEHUS CKOPOCTU
JBUKEHUS TEI

https://m.edsoo.ru/7b9b482¢

16

II;moTHOCTE BemecTBa. Pacuer
Macchbl ¥ 00BbEMA TeJIA 110 €r0
[UIOTHOCTH

https://m.edsoo.ru/4cd7ale8



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8

17

JlaboparopHas pabota
«Omnpenenenue mIOTHOCTH
TBEPJIOTO TEIA»

https://m.edso0.ru/766f1f89

18

19

20

21

Pemenue 3axay o reme
"ITnorHOCTH BemecTBa"

Cwita KaK XapakTepHUCTHKA
B3aumoencTaus Ten. Cuia
ynpyroctu. 3akoH ['yka

JlaboparopHas pabota «M3ydenue
3aBHCUMOCTH PACTSDKCHHS
(medopmarivn) Npy>KUHBI OT
MPUIIOKCHHOM CHITBI»

SBnenue tarorenus. Cuna
TSOKECTH

https://m.edsoo.ru/3f769a5a

https://m.edso0.ru/2546928c

https://m.edsoo.ru/afbd9bdd

https://m.edso0.ru/5f763ae9

22

CBs13b MEXly CUJION TSKECTH U
Maccoll Tena. Bec tema. Pemenue
3aga4 no reMme "Cuna tsoxecta”

https://m.edsoo.ru/511ca9df

23

24

Cuiia TsKeCTH Ha APYTrux
mwrageTax. Pusudeckue
XapaKTEPUCTUKH TIJIAHET

I/I3MepeHHe CHII. I[I/IHaMOMeTp

https://m.edso0.ru/384f287b

https://m.edso0.ru/f6639f2d

25

Bec Ttena. HeBecoMocTh

https://m.edso0.ru/594bb9cd

26

27

CrnoxxeHue AByX CHil,
HaIIPaBJIEHHBIX 10 OJJTHON MPSMOM.
PaBHOEliCTBYIOIIASA CHIT

Pemenue 3amau no reme
"PaBHonelicTBytOmas cui"

https://m.edsoo.ru/62e1ae35

https://m.edsoo.ru/78755da8



https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8

28

TpeHue CKOJIbKEHNS U TPEHUE
1okosi. TpeHue B mpupone u
TEXHHUKE

https://m.edso0.ru/8481b4hd

29

JlaGopatopHas pabora «3yueHue
3aBUCHUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CUJIbI JABJICHUS U
XapakTepa COMpPHUKaCAIOUINXCS
MTOBEPXHOCTEM»

https://m.edso0.ru/99ea5ef7

30

31

32

33

34

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIBI

Pemenue 3amau nmo remaM: «Bec
tenay, «I'paduueckoe
n300paxkeHue cun, «CHiby,
«PaBHOIEUCTBYIOIIAS CUID»

KontposbHas padora 1o remam:
«MexaHN4ecKoe JBIKEHUEY,
«Macca, mIOTHOCTBY, «Bec Tenay,
«"paduueckoe nzo0paxeHne
crny, «CUIIb»

Hasnenune. CriocoObl
YMEHBIICHUS U YBEIINYCHUS
JIABJICHHSI

I[aBJ'IeHI/Ie raza. 3aBUCHMOCTb

aBJIEHMS ra3a oT 00bEMa,
TEeMIIEPATYPhI

https://m.edso0.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edso0.ru/e56bd875

https://m.edsoo.ru/41e7cach

35

Ilepenaua naBieHust TBEPIBIMU
TeJaMH, JXUIKOCTSIMH U ra3aMH.
3akon [Tackans

https://m.edsoo.ru/cfb73461



https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JIEHCTBUEM CHUJIbI
TSKECTU

https://m.edso0.ru/8e8367b5

37

Pemrenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsy

https://m.edsoo.ru/3c9f6fad

38
39

Coob1maronmecs: cocybl

['unpaBnuyeckuit mpecc

https://m.edso0.ru/384621b8

https://m.edsoo.ru/f6417ca4

40

41

42

43

Manomertpsl. [lopuiaeBo
JKHJIKOCTHEIM HAcOC

AtMmocdepa 3emmnu. [Ipuyannsl
CYIIECTBOBAHMS BO3AYIIHON
0007109KH 3eMiTi. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS OT
BBICOTBI HaJ] YPOBHEM MOPS

Bec Bozayxa. ATMocdepHOe
JIaBJICHUE

W3mepenune atMochepHOro
nasyieHus. OneiT Toppuueru

https://m.edso0.ru/1f58766b

https://m.eds00.ru/9249b692

https://m.edsoo.ru/ccd4dad5

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJCHHUS OT BBICOTBI HAl
YPOBHEM MOPSI

https://m.edso0.ru/6¢48c524

45

46

bapomerp-anepoun.
ATMoOc]epHOe 1aBJIeHHE Ha
PAa3JIMYHBIX BBICOTAX

Pemenue 3amau no teme
"ATtmocdepHoe naBneHue"

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8



https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8

47

JlericTBUE KUJIKOCTH U ra3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaboparopHas pabota
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MIOTPY>KEHHOE B JKUIAKOCTH)

https://m.edso0.ru/3749d5cc

49

JlaboparopHas paboTa 1o Teme
«HccnenoBannue 3aBUCHMOCTHU
Beca Tea B Boje OT 00béMa
MOTPYKEHHOM B KUJKOCTh YaCTH
TEIa»

https://m.eds00.ru/3c¢11398¢

50

51

52

53

IInaBanue Ten

JlaGopaTtopHnas pabota
"KoHcTpynpoBanue apeomeTpa
WM KOHCTPYUPOBAHUE JIOJKH U
OIpeIeNIeHnE €€
rpy30H0abEMHOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.
BosznyxomnaBanuey, «/laBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH 1
ra3oB»

Mexannueckas pabota

https://m.edsoo.ru/celf25ac

https://m.edso0.ru/ce4a8f8a

https://m.edso0.ru/3373694e

https://m.edsoo.ru/8a8cac47

54

MomaocTts. EAUHUIIEI MOIITHOCTH

https://m.edso0.ru/4395592¢

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
moabEME 110 JiecTHHUIE"

https://m.edso0.ru/8e9f821a



https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a

56

IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBecue cuit Ha ppryare

https://m.edso0.ru/1283aa34

57

KontponpHas pabora o Teme
«/laBneHue TBEpABIX TEIL,
KUJKOCTEH U Ta30By /
Bcepocculickas npoBepoyHas
pabora

https://m.edso0.ru/3¢391d99

58

PesepBHblii ypok. Pabora c
TEKCTaMHU 10 TeMe «JlaBieHue
TBEPABIX TN, KUAKOCTEN U
ra3oB» / Becepoccuiickas
poBepoyHas paboTa

https://m.edso0.ru/76988618

59

Poruaru B TexHuke, ObITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil
paBHOBECHS pbIyara

0.5

https://m.edso0.ru/85ed83cc

60

61

62

Pemenue 3agau o teme
«YCcl0BUS paBHOBECHSI pblUara

Koadduunent noneznoro
JefcTBUSL MEXaHU3Ma.
JlaGoparopHas paboTa
«3mepenune KII/] HaknoHHOM
TUTOCKOCTH

Pemenue 3agau no reme "Pabora,
MorHocTb, KITI"

0.5

https://m.edsoo.ru/6d1cdc72

https://m.edso0.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

63

MexaHnueckas SJHeprusl.
Kunetndeckas u noTeHIMaIbHAS
JHEPIUs

https://m.edsoo.ru/2delcc24



https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edso0.ru/92e9efac

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeJieJIeHue U3MEHEHUS
KHHETUYECKOHN M TTOTSHIINAILHOM
SHEPryHU MPU CKATHIBAHUU TEJIa MO
HaKJIOHHOM INTIOCKOCTH"

https://m.edsoo.ru/fbb989ba

66

67

68

KonTtponpsHast pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHS

Peseprurlit ypok. Pabora ¢
TEKCTaMU 110 TeEME
"MexaHnueckoe JBuUKeHHE"
PeseprHrlit ypok. Pabora ¢
TekctaMu 1o Teme "Pabora.
MoiuHOCTB. DHEprus"

https://m.edso0.ru/1a4d3478

https://m.edso0.ru/355411fe

https://m.edso0.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12



https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpaxkrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl

OcHOBHBIE TIOJIOKEHUS

1 MOJIEHYIHIPHOKHHETIACCROA 1 https://m.edso0.ru/4b6b1523
TEOPUU U UX OIIBITHBIC
MIOITBEPIKICHUS
M

2 acCa 1 pAsNIEp aToMoB 1 1 https://m.edso0.ru/51284758
MOJIEKYIT
Mopaenu TBEPAOro, JKUAKOTO U

3 razo00pasHoOro COCTOSHUI 1 https://m.edso0.ru/7236¢9f9
BEIleCTBa
OO®bsicHeHHE CBOICTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHHMI BEI[ECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
HOJIOKEHUH MOJIEKYIISIPHO-
KUHETHYECKOU TeOpUn
K

5 PHCTAILIIHECKHE 1t aMOPHbIC 1 https://m.eds00.ru/5d25b3dd
Tena
C .

6 MATHBRARHC 1 KAMODGIPHOCTS 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATS)KEHUE

7 TemioBoe pacuIupeHne u cxatue 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b

8 TEMIIEPATyPhl CO CKOPOCTHIO 1 https://m.edso0.ru/767b611b

TCIIJIOBOT'O IBUXXCHMUA YaCTHUIL



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
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https://m.edsoo.ru/767b611b

Buytpennss sneprus. CriocoOsr
W3MEHCHUS BHYTPEHHEH SHEPriu

https://m.edsoo.ru/7al161b6d

10

11

12

Buae! renionepenaun
Ypok-koHpepeHus
"[IpakTHUECKOE UCIIOIB30BaHUE
TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHayioB B LIEJIAX
sHeprocoOepexeHus"

KomandecTBO TEIOTHI. Y aennHas
TCIIIIOCMKOCTD

https://m.edso0.ru/e5c7ce2c

https://m.edso0.ru/47298c48

https://m.edsoo.ru/eb498cle

13

YpaBHeHHE TEIUIOBOTO OalaHca.
TemrooOMeH 1 TEIII0BOE
paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOTHOM U Topsiueit BObI"

https://m.edso0.ru/b1634a45

15

Pacuer konuuecTBa TEIJIOTHI,
HEO0OXOIMMOTO JIJIsi HarpeBaHUs
TeJa U BBICTSIEMOTO UM TTPH
OXJIAK ICHUH

https://m.edsoo.ru/fd21c3d1

16

17

JlaGoparopHas paboTa
"Onpenenenue yaeabHOU
TEIJIOEMKOCTH BenrecTna"

SHCpF WS TOIUIMBA. Y AeJIbHAas
TCIJIOTA CTOpaHUsA

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b



https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAJNINYECKUX TeJl. Y IeJIbHas
TEIUIOTa IUIABJICHUS

https://m.edsoo.ru/5c93abab

19

JlaboparopHas pabota
"Omnpenenenue yaenabHOMU
TEIUIOTHI TIJIaBJICHUS JIbaa"

https://m.edso0.ru/9ch89b68

20

21

22

23

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunienue. Y nenbHas Teriora
napoo0Opa3oBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTh
TEMITEPATYPbl KUIICHHS OT
aTMoc(hepHOTro JaBICHHUS

Brnaxxnocts BO3myXa.
JlaGopaTopHnas pabota
"Onpenenenrie OTHOCUTENbHON
BIIQYKHOCTH BO3ayxa"

Pemienune 3ama4d Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3yXa

https://m.eds00.ru/943361ac

https://m.edsoo.ru/e4c6ce3f

https://m.edsoo.ru/17eeb2af

https://m.edso0.ru/9f97285d

24

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHna.
JIBArarens BHYTPEHHETO
CrOpaHHus

https://m.edsoo.ru/al4fldbc

25

KII] TenmoBoro aBuratesns.
TertoBble IBUTATENIN U 3aIIATA
OKpYKaroIle cpebl

https://m.edsoo.ru/c1c67641



https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHMsI U
HpeBpaIleHNs SHEPTUH B
TETIJIOBBIX MTPOIIECCax

https://m.edso0.ru/89535ae3

27

[ToaroroBka Kk KOHTPOJIBHOMN
pabore no teme "TermnoBbie
saByieHUs. VI3MeHeHne arperaTubix
COCTOSIHUM BenrecTna"

https://m.edsoo.ru/dfea43fc

28

KonTtponbHast pabora o Teme
"TerutoBble siBieHus. M3Mmenenue
arperaTHbIX COCTOSHUI
BeniecTna"

https://m.edso0.ru/64eb961f

29

30

Onexrpuszanus Ten. J[Ba poga
AIEKTPUUYECKUX 3aPSI0B

YPOK'I/ICCHCHOBaHI/IC

"OnekTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

https://m.edso0.ru/17ef865b

https://m.edsoo.ru/1de2a6dc

31

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.eds00.ru/9753c836

32

DIIEKTPUUIECKOE TOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO
nosist. [IpuHImn cynepnosunun
ANEKTPUYECKUX TOJIEH

https://m.eds00.ru/46777f42

33

34

Hocurenu snextpudeckux
3apAI0B. DJIEMEHTaPHBIN 3apsi.
Crtpoenue aToma

[IpoBOIHUKY M TUDTIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al134



https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134

35

Pemenue 3agau Ha npuMeHEHUE
CBOICTB 2JICKTPUUYECKUX 3apPsIOB

https://m.edsoo.ru/5e7ea9cc

36

37

38

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiecTBoBanus. MIctouHnku
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOTO TOKA

VYpoxk-uccnenosanue "Jleiicteue
AJICKTPUYECKOTO TTOJISI Ha
MIPOBOJHUKHU U JUAIEKTPUKHU"

https://m.edso0.ru/67367ddc

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

39

40

41

DIIEKTPUUYECKHUI TOK B METAJLIaX,
JKUJIKOCTSIX U ra3ax

DJeKTpuUecKas erb 1 e¢
COCTaBHBIE YaCTH

Cuna toka. JlabopatopHas pabota
"N3mepenue u peryanpoBaHue
CHUJIBI TOKA"

0.5

https://m.eds00.ru/23935322

https://m.edsoo.ru/e19acc53

https://m.edso0.ru/d67176b6

42

DNeKTpUUECcKOoe HaMpsKEHHE.
BoasT™merp. JTaboparopnast
pabota "U3mepenue u
pEryJINpOBaHNUE HAIPSDKEHUA"

0.5

https://m.edso0.ru/6a219ef8

43

ConpoTuBieHHe MPOBOJHHKA.
VY enpHO€E CONPOTUBIIEHUE
BEILlECTBA

https://m.eds00.ru/98c1f226

44

JlaGoparopHas paboTa
"3aBUCUMOCTD 3JIEKTPUUECKOTO
COITPOTHBIICHUS IIPOBOJHUKA OT
€r0 JUTHHBI, TUTOIIA M

https://m.edso0.ru/8852b3cf



https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
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https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf

MONEPEUHOTO CEYCHUS U
Marepuaia"

45

46

3aBUCUMOCTE CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Juist
y4acTKa [enu

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UYILETO Yepe3
pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKeHHs Ha
pesucrope"

https://m.edsoo0.ru/224862ac

https://m.edsoo.ru/8fbc7c5a

47

48

49

50

ITocnenoBarenbHOE U
napauijiCJibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHnas padora "IIpoBepka
NpaBUJIa CI0XKEHUS HAMPSDKEHUH
IPY TOCJIEI0BATEIBHOM
COEITMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "IIpoBepka
npaBuiIa Ui CHJIBI TOKA IPU
napaieIbHOM COeMHEHUN
pe3uctopon”

Pemienue 3a1a4 Ha mpUMeHeHUE
3akoHa OMa JJ1s1 pa3IuyHOro
COEZIMHEHUS POBOHUKOB

https://m.edsoo.ru/73f4d541

https://m.edsoo.ru/9fec21e2

https://m.edso0.ru/6b9fd546

https://m.edsoo.ru/24e36972

51

PabGora 1 momiHOCTE
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/821f4c5b



https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b

52

JlaboparopHas pabota
"Onpenenenue padoThl U
MOIIHOCTH 3JIEKTPHUYECKOIo ToKa"

https://m.edsoo.ru/dd1d4d66

53

DNIEKTPUUYECKHE LIETTH U
HOTPEOUTEIH FIEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/f4fle71a

54

55

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/JIENCTBUE

VYpok-uccnenosanue "M3yuenue
MOJIEH ITIOCTOSHHBIX MAarHUTOB"

https://m.edso0.ru/6e766¢29

https://m.edsoo.ru/3ab2bd56

56

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN ¥ €ro 3HaUECHUE IS
JKA3HU Ha 3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJIBHON
paborte no Teme "DneKTpuuecKue
3apsiibl. 3apsHKEHHBIE Tella U UX
B3auMonencTBus. IlocToaHHbIN
JNEKTPUYECKUH TOK"

https://m.edsoo.ru/325ebb45

58

59

KonTponbHas pabora no teme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMonencTBus. IlocToaHHbIN
AIIEKTpUYECKH TOK" /
Bcepoccuiickas npoBepoyHas
pabora

PesepsHblit ypok. Pabora ¢

TekcTaMmu 110 TeMe "TlocTOSHHBIN
ANIEKTpUYECKHii TOK" /

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab



https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab

Bcepocculickas npoBepoyHas
pabora

60

61

62

OmneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 ToKa MaruutHoe
110JIE€ KaTyIIKHU C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue NeicTBUSL MarHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

OJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
3JIeKTpoJBUTaTeNeil B
TEXHUUYECKUX YCTPOMCTBAX U Ha
TpaHcnopre. JlaboparopHas
pabora "KoncTpyupoBanue u
U3y4eHue paboThl
JJEKTpOABUTATENS"

0.5

https://m.edso0.ru/c81d38dd

https://m.edso0.ru/d4f9896¢

https://m.edso0.ru/9c99a4b7

63

64

65

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UMHAYKIOUU.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOsl
MOJIYYEHUS DIIEKTPUIECKOU
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUuu

IToaroroBka Kk KOHTPOJIBHOU
paborte no Teme "DneKTpuuecKue
1 MarHUTHBIE SIBIcHUS"

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

https://m.edso0.ru/e35e6336



https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336

66

KonTtponpHast pabora o teme
"DEeKTpUUYECKUE U MATHUTHBIE
ABJICHUS"

https://m.edsoo.ru/fc544d96

67

PesepHblii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBrie
sBieHus"

https://m.edsoo.ru/7d3485el

68

PesepHbIii ypok. Pabota ¢
TEKCTaMH 110 TeMe "MaruuTHele
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

https://m.edsoo.ru/46a7afab



https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

MexaHuuecKoe JBUKECHHE.
MarepuanbHas TOUKa

Cucrema oTcyera.

OTHOCHUTENHLHOCTh MEXAHHYECKOT'O
JABUKCHUA

https://m.edsoo.ru/54c98fca

https://m.edso0.ru/5c¢869dc5

PaBHOMEpHOE IPSIMOJIMHEWHOE
JIBUKECHUE

https://m.edsoo.ru/bc342e86

HepaBHoMepHOE NpsIMOIMHENHOE
nekenue. Cpenusisa u
MIHOBEHHAasl CKOPOCTh

IIpssmMonuneitHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

CxopocTh NPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBHIKEHHUSI.
I'padux ckopocTH

https://m.edsoo.ru/9d51e741

https://m.edsoo.ru/cbb4116b

https://m.edso0.ru/2c456185

JlaboparopHnast pabota
"OnpeneneHue yCKOpeHus Tea
MIPH PaBHOYCKOPEHHOM JIBHKEHUHU
10 HAKJIOHHOW MJIOCKOCTH"

https://m.edsoo.ru/dfd66c69

CBoOomHoe nagenne tein. OIBITH
Tamnnes

https://m.edso0.ru/163cf472



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

PaBHOMEpHOE ABMXKEHUE 110
okpyxHoctH. [Iepuon u wactora

9 . https://m.edsoo.ru/7a978b7a
oOpartenusi. JIuneitnas u yriaonast
CKOpPOCTH

10 LleHTpOCTpEMUTENHHOE YCKOPCHHE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPEGI SAKOH TII0TOHA, BekTop https://m.edso0.ru/8776289d
CHJTBI
B i H .

12 ropo SvaKOH proTOMA https://m.edso0.ru/6b639d94
PaBHogeiicTByIOIIas cuiia
T 7 H .

13 PETHI 3aIOH HboTora https://m.edso0.ru/6155617e
Cyneprio3unus cui

14 Pemerire 3a1a't a npuveRerie https://m.edso0.ru/52e8393d
3akoHOB HproTOHA

15 Cwuua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CILICHYC 347127 K0 TeMe «Cina https://m.edsoo.ru/3bf34e6¢
YIIPYTOCTH
JlaGopatopHnas pabora

17 «OnpeneneHne KeCTKOCTH https://m.edsoo0.ru/aa6e6bc3
TIPYKUHBD)

18 Cuuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 IICHHC 347127 K0 TeMe «Cina https://m.edso0.ru/97¢5¢938
TPEHUS
JlaGopatopHnas pabora

20 "Onpeznenenne ko3 PuumeHTa https://m.edsoo.ru/78ff698c
TPEHUS CKOJIbKEHUS"
Pemrenue 3apau no reme "3akoHbI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edso0.ru/885c63el

TpeHus"



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1

22

CuJa TSHKECTH U 3aKOH
BCEMHUPHOI'O TATOTCHUS.
YckopeHrue cBOOOIHOTO M CHHUS

https://m.edsoo.ru/c4cba3c3

23

Ypoxk-konpepenuus "JBrxenue
TEJ BOKPYT T'PaBUTALIMOHHOTO
nenTpa (CosHeyHast cucrema).
lamakTukn"

https://m.edsoo.ru/6a48e5c3

24

25

26

27

28

Pemtenue 3amau mo treme "Cuiia
TSOKECTH M 3aKOH BCEMUPHOTO
TArOTEHUA"

HepBaﬂ KOCMHUYCCKasA CKOPOCTh.
HesecomocTts u MEeperpy3Ku

PaBHOBecue MaTepI/IaJIbHOI;INTO‘IKI/I.

AOGCOJIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENA C
3aKPEIUIEHHONW OChIO BPALLICHUS.
MowmeHT cuibl. LienTp Tsxectu

PaBHOBecue MaTepHMBHOﬁTOqKH.

AGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpOTO TETNA C©
3aKPEIUIEHHONW OChIO BPAILICHUS.
MowmenT cuinsl. LeHTp TspKecTH

Pemenue 3amau mo teme "MoMeHT
cwibl. LleHTp TsxecTn"

https://m.edso0.ru/8b4d9f83

https://m.edsoo.ru/5f38dbab

https://m.edsoo.ru/a351cela

https://m.edso0.ru/6872abf4

https://m.edsoo.ru/77b2c6c5

29

[ToaroToBka Kk KOHTPOJIBLHOU
pabore o Teme "MexaHuueckoe
nBIkeHue. Bzaumonencraue tea"

https://m.edsoo.ru/2bafb487



https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487

30

KonrponsHas pabora o Teme
"MexaHn4yecKoe IBUKEHUE.
BsaumogeiictBue Ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tenma. UMIysasc CUIIBL.
3aKOH COXpaHEHMs UMITYJIbCA.
Yupyroe u Heynpyroe
B3alMOJIECICTBUE

https://m.edsoo.ru/251e6f13

32

33

Pemenue 3anau mo teme "3akoH
COXpPaHEHUs uMIysbca"

Ypok-koHpepenuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/c3cceebl

https://m.edsoo.ru/8b5e27f1

34

Mexannueckas paboTa u
MOIIHOCTh

https://m.edso0.ru/848ba637

35

36

37

PaboTa cHIIbI TSKECTH, CHIIBI
YIPYTOCTH U CUJIbI TPEHHUS

JlaGopatopHnas pabora
«Omnpenenenue pabOThI CUITBI
TPEHUs IPU PaBHOMEPHOM
JBYDKEHUH TeJa 10
TOPU30HTAIILHON TOBEPXHOCTH

CBs3b 9HEPIUH U pabOTHI.
[TorennuanbHast SHEprus

https://m.edsoo.ru/d7a7c555

https://m.edso0.ru/667c837e

https://m.eds00.ru/84817179

38

Kunernueckas sneprus. Teopema
0 KUHETUYECKOMN IHEPTUn

https://m.edsoo.ru/24d61ab5

39

40

3aKOH COXpaHEHUS SHEPTUHU B
MEXAaHUKE

JlaGopatopnas pabora «3yuenue
3aKOHA COXPAHEHUS SHEPTHI»

https://m.edso0.ru/24661f29

https://m.edsoo.ru/48838ca3



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3

41

KonebarenpHoe JABMKXCHHUE U €TI0
XapaKTCPUCTHKU

https://m.edso0.ru/7b9859af

42

43

44

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pes3onanc

MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKU

ypOK-I/ICCJ'IC,I[OBaHI/IC
«3aBUCUMOCTD nepuoaa
Kose0aHM OT KECTKOCTH
IPY>XUHBI 1 MACChI I'py3a»

https://m.edsoo.ru/ad17f942

https://m.edso0.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

45

[IpeBpaienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

https://m.edso0.ru/8544337¢

46

Jlaboparopras pabora
«OmnpeneneHne 4acToThl U
nepuoja KojJedaHui mpyKMHHOTO
MasiTHHUKa»

https://m.edsoo.ru/bald1d48

47

48

49

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHOAa
Kose0aHuil rpys3a, MOoABEIIEHHOTO
K HUTH, OT Macchl rpy3a»

Mexanndeckue BoJIHEL. CBoOMCTBA
MeXaHW4YecKux BOJH. [IpoagonbHbIe
Y TIOTIEPEYHBIE BOJTHBI
VYpoxk-koHpepeHuus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
tene. CelicMUYecKHe BOJIHBI"

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367e7

https://m.edsoo.ru/ebd8d7h6



https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacripoctpanenue u
OTpaKEHHE 3BYyKa

https://m.edso0.ru/8a594969

51

52

53

Ypoxk-uccienoBanue
"Habmnronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

FpOMKOCTb 3BYKa 1 BbICOTA TOHA.

AKYCTUYECKUI PE30HAHC

Ypok-koHhepeHius "YIIbTpaByk

1 uHPa3ByK B NpUPOJE U
TexXHuke"

https://m.edso0.ru/2b95f238

https://m.edso0.ru/699e3612

https://m.edsoo.ru/ffc5chba

54

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "3aKoHbI
coxpaHeHus. Mexanudyeckue
KoJieOaHUs U BOJTHBI"

https://m.edso0.ru/b347159¢

55

KonTponbhast padota no teme
"3aKOHBI COXpaHEHUS.
Mexanunueckue KonebaHus 1
BOJIHBI"

https://m.edso0.ru/e9924b5e

56

57

DNeKTPOMarHuTHOE TOJIE.
QHCKTpOMaFHI/ITHI)Ie BOJIHBI

CBoiicTBa SJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/45bbd19b

58

VYpok-konpepenuus "kana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
3JE€KTPOMArHUTHBIX BOJIH ISt
COTOBOM cBs3H"

https://m.edsoo.ru/48f68a2d



https://m.edsoo.ru/8a594969
https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d

59

Ypok-uccnenosanue "M3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH
C MTOMOIIBI0 MOOMIIEHOTO
tenedona"

https://m.edso0.ru/3cfae84a

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U OJIMHBI
3JI€KTPOMArHUTHON BOJIHBI

https://m.edsoo.ru/ebe362a6

61

62

63

64

DneKTpOMarHuTHas pUpoaa
ceera. CkopocTh cBeTa. BomHoBBIE
CBOMCTBA CBETA

HcTounuku cBera.
[Ipssmonuneiinoe
pacnpocTpaHEeHHUE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)K€HUs CBETa. 3epKaia.
Pemrenue 3a1au Ha npuMeHEHUE
3aKOHa OTPAKEHUs CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IMpEIOMJICHUSA CBCTA

https://m.edsoo.ru/ecb99257

https://m.edsoo0.ru/f3de5613

https://m.edso0.ru/45e9f872

https://m.edso0.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpaKEHHUE
cBeTa. Mcnoap30BaHrEe IOITHOTO
BHYTPCHHET'O OTPAKCHUA B
OIITHYECKUX CBETOBOJIAX

https://m.edsoo.ru/4e43afa2

66

JlabopaTopHas pabota
"HccnmenqoBanne 3aBUCHMOCTH
yTJia MPETOMIICHHS CBETOBOTO
Jyda OT yIJia MaJCHHsI Ha TPaHHUIIe
"Bo3ayx-cTekno""

https://m.edso0.ru/835faed9



https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9

67

68

VYpox-koHpepeHuus

"M cnonp30BaHue IMOJHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS
CBs3b"

JImu3el. OnTHyecKas Cuia JIMH3bI

https://m.edso0.ru/2ce88641

https://m.edsoo.ru/c6451cf4

69

70

71

[TocTpoenne nzo0paskeHuii B
JMH3aX

JlaGoparopHnas pabota
"Onpenenenue GOKYCHOrO
PacCTOSHUS U ONITUYECKON CHITBI
coOuparomien THH3bI"

Ypok-koHpepenmus "OnTudeckue
JIMH30BBIC TIPUOOPHI"

https://m.edsoo.ru/3b4b5e4f

https://m.edsoo.ru/911a47cb

https://m.edso0.ru/5b79227a

72

73

74

75

I';1a3 xak onruyeckas cucrema.
3penHue

Ypok-koHpepenius "JleexTs
3penus. Kak coxpanuts 3peHue"
Paznoxenue 6enoro ceera B
cnektp. Onbitel HproToHA.
CrnoxeHue CeKTpaJbHBIX [IBETOB.
Hucniepcus ceera

Jlaboparopnast pa6ota "ONBITHI 11O
pasioxxeHuto 6e10ro ceera B
CIIEKTp M BOCIIPUATHIO LIBETA
MIPEMETOB MPH UX HAOIIOJCHUN
yepe3 [IBETOBbIE PHIBTPHI"

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

https://m.edsoo.ru/6eb8hb874

https://m.edso0.ru/b4867994



https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f
https://m.edsoo.ru/911a47cb
https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/b4867994

VYpok-nipaktukym "BonHoBbie

76 CBOMCTBA CBETA: TUCIIEPCHS, https://m.edsoo.ru/1b4e5e94

uHTephepenus u qudpaxums’"
P

77 Ombrret Pesephopaa n https://m.edsoo.ru/c36effb5
IJTaHEeTapHas MOJIENIb aTOMa

78 Hoctynaret bopa. Mozests atoma https://m.edsoo.ru/d5e656ba
bopa
HcnyckaHve v OTJIONICHUE CBETa

79 atomoM. KBauTbl. JIuHeluarsie https://m.edso0.ru/9fb5689b
CIICKTPBI
VYpok-nipaktukym "Habmtonenue

80 " https://m.edso0.ru/83b9a577
CIICKTPOB UCITyCKaHUS

81 PannoakTHBHOCTD U €€ BUIBI https://m.edso0.ru/8e724769

82 CTpocHHE ATOMHOTO A1pa. https://m.edsoo.ru/2d85bef3
HyknonHas Mojens
P .

83 IHOAKTHBHDIC NPCBpATICHHA https://m.edsoo.ru/8b56a71d
M3oTonsl
P :

84 | CHICHIE 3a/at To TeNe \ https://m.edsoo.ru/f241bbdc

PagroakTUBHBIC TIPEBPAIICHUS

85 [epuon nonypacnaia https://m.edso0.ru/523a9317
VYpok-koHpepeHus

86 "PaiioaKTHBHbBIC U3ITyYCHHS B https://m.edsoo.ru/4ea4ftes
MIpUpPOJIE, MEAUIIMHE, TEXHUKE"
SnepHbie peakiuu. 3aKOHbBI

87 COXpaHCHHS 3apsIOBOTO U https://m.edsoo.ru/c4che7ee
MAacCOBOT'O YHCEI

88 DHEpIHUs CBA3H ATOMHEIX AIEP. https://m.edsoo.ru/734f11cl

CBs13b MacChl U OHCPIrun



https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba
https://m.edsoo.ru/9fb5689b
https://m.edsoo.ru/83b9a577
https://m.edsoo.ru/8e724769
https://m.edsoo.ru/2d85bef3
https://m.edsoo.ru/8b56a71d
https://m.edsoo.ru/f241bbdc
https://m.edsoo.ru/523a9317
https://m.edsoo.ru/4ea4f6e4
https://m.edsoo.ru/c4cbe7ee
https://m.edsoo.ru/734f11c1

89

Pemenue 3agau no reme
"Anepusie peakuuun"

https://m.edsoo.ru/5efa6f52

90

91

92

93

94

95

Peaknum cuaTe3a M JCIICHUS AACP.

Wcrounuku sHeprun CoaHua u
3BE3 N

Ypok-koudepennus "AnepHas
sHepreTuka. JleicTBus
pPaZAMOaKTUBHBIX U3ITy4YEHUHN HA
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBHIE BOJHBI.
KBanToBsie siBieHus"

KonrtponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

[ToBTOpEeHue, 06001ICeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumopeiictBue ten"

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4 110 TeME
"TemnnoBsie nporecch”

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6e5e

https://m.edso0.ru/d9f1261a

https://m.edso0.ru/7231a58d

https://m.edso0.ru/8b45d684

https://m.edsoo0.ru/d3248943

96

[ToBTOpenue, 0600IIEHNE.
Pemrenne pacueTHsIX U
KauyeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI, TerioBeIX aBUTaTeach"

https://m.edsoo.ru/28f67bc4



https://m.edsoo.ru/5efa6f52
https://m.edsoo.ru/2d7262c2
https://m.edsoo.ru/bd4b6e5e
https://m.edsoo.ru/d9f1261a
https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/8b45d684
https://m.edsoo.ru/d3248943
https://m.edsoo.ru/28f67bc4

[ToBTOpenue, obo0mIeHNE.
Pemenue pacueTHBIX U
KAaueCTBEHHBIX 3a/a4 10 TeMe
"KII/I snexkrpoycTaHoBOK"

97

https://m.edso0.ru/399f4911

[ToBTOpenue, obo0mIEHNE.
98 JlaboparopHbie pabOTHI 1O KypCy
"CBeToBbI€ sIBJICHUS"

https://m.edsoo.ru/1cd92c22

[ToBTopenue, 0600menue. Pabora
99 C TEKCTaMH IO TeMe "3aKOHBI
COXPAaHEHHUs B MEXaHUKe"

[ToBTOpenue, o600menue. Pabora
100 ¢ Tekcramu o teMe "Konebanus u
BOJHBI"

[ToBTOpenue, o6o0menue. Pabora

101 ¢ Tekctamu 1o teMme "CBeTOBBIE
SIBJIEHUS"

https://m.edsoo.ru/f7e3f69d

https://m.edso0.ru/497cclc6

https://m.edsoo.ru/5986dca7

[ToBTOpenue, 0606meHue. Padbora
102 ¢ TekcTamu 1o TeMe "KBantoBas u
sanepHas Gusmnka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102

27
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUA

1.2

13

1.4

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKUE SIBIEHUS,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYI0 BEJIMYHUHY C
JIPYTUMH BEJIMYUHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3TOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

1.7

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

pemaTh pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCIIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIMYUHBL: HAa OCHOBE
aHaJM3a YCJIOBHMS  3a/layd  3aluChiBaTh  KpPAaTKOE  YCJIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIbl U TNPOBOJIUTH

paC‘-IéTI:I, HaxXoJuTb CIHpPaBOYHBIC JOAaHHBIC, HCOGXO,Z[I/IMBIG JIIsL




1.8

1.9

pelieHys  3a7ady, OIEHMBATh PEATUCTHUYHOCTb  MOJYyYEeHHOU

(hU3HUECKON BETUIMHBI

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOKHO DPEUIUTh MPH TTOMOIIU
(U3MYECKUX METOAOB, B OMNHCAHUM HCCIIEIOBAaHUS BBIICITH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IMOJYUYEHHBIH pe3ynbTaT, HAXOAUTh OIIMOKU B

XO0J¢€ OIibITa, ACJIAaTh BBIBOJBLI I10 €I'0 pE3yJibTaTaM

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (PU3MUYECKUX SBICHUN WIH
¢bu3nuecKkux  CBOWCTB  Tell:  (OPMYIHpPOBATH  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUs MPHOOPOB C YyIETOM

3a/ITaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTh  MCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PH3UUECKOM
BEJIMYUHBI OT JPYro C WCIOJIb30BAHUEM MPAMBIX HU3MEPEHUH,
y4acTBOBaTh B IUVIAHUPOBAHUU Y4EOHOTO MCCIEI0BaHUs, COOMpATh
YCTAaHOBKY H BBIINOJIHATE W3MEPEHHUs, CIENys IPELIOKEHHOMY
IaHy, (UKCUpOBaTh pE3yJbTaThl IOJTYYEHHOM 3aBUCHUMOCTH
(Gu3NYEeCKUX BEMYMH B BUJE NPEAJIOKEHHBIX TaOIUIl U TpaHKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

MMPOBOANTE KOCBCHHBLIC HW3MCPCHUA q)HSI/I‘IeCKI/IX BCJIIMYHMH, CJICAYs
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU I/I3MepeHHﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYUMHEI

1.13

1.14

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

yKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB U  TEXHHUYECKHX
YCTPOMCTB, XapaKTEepU30BaTh IPUHLHUIBI JCHCTBUS HW3Y4YECHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX ONMCAHUSA,
UCTOJB3ys 3HAaHUS O CBOWCTBAaX (UBHYECKHX SBJICHUH H

HE0OX0oauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MYECKUMX  3HAHUM B

MOBCETHEBHOW KW3HM i1  oOecrieueHuss O€30MacHOCTH TIPH




oOpamieHun ¢ TpubOpaMH H TEXHMYECKHUMH YCTPONCTBAMH,
COXpaHEHHsS 370pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKpY’KAIOIIECH cpefie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE
MMEIOIINXCS 3HAHUM M IYyTEM CPABHEHUsS Pa3IUYHbIX UCTOYHUKOB
BBIICJIATh MHPOPMALIUIO, KOTOpasi SIBJISAETCS MPOTUBOPEUMBON HIIH

MOJKET OBITH HGI[OCTOBGpHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHu
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepHUalbl, pecypcbl cetu VHTepHeT, BlageThb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

1.19

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHWKOB WHPOpMAUU (HU3HIECKOTO
COJICpKaHUsl, B TOM YHUCIIC ITyOJIMYHO JeNIaTh KPAaTKUE COOOIIECHHSI O
pe3ysibTaTaXx MPOCKTOB WM YYE€OHBIX HCCICAOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN ammapar Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaUei

MpU  BBINOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacmpeienath O00SI3aHHOCTH B TPYIIe B COOTBETCTBUM C
MOCTaBJICHHLIMHM 33JadaMH, CJEeAUTh 3a BBIIOJHCHUEM IIJaHa
IefcTBUI, aJeKBaTHO OIIEHMBAaThL COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HUCIIOJIB30BAaTh ITOHATUA

1.2

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘IGCKOC SIBJICHUC




13

14

1.5

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 3a7a4y B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3MUYECKHE BEIUYMHBI, MpPU ONMCAHUU IPABUIIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIMYHH,
0003HAUeHUsT M eIUMHHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONIME JaHHYIO (PHU3MYECKYI0 BEIHYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYNH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3Yysl WU3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro  MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OO0BSACHATH (hHM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTU

1.7

1.8

pemars pacy€THbIE 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMyibl, CBs3bIBAaOLIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHalM3a yCJIOBUs 3a/1a4M 3aIllUCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTAaTOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcUEThl U
CpaBHUBAaTh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUYMHBI C

U3BECTHBIMU JaHHBIMH

pacrno3HaBaTh HpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(GU3NYEeCKUX METO/OB, HCIIONB3Ysl ONUCAHHWE UCCIEeIO0BaHMS,
BBIJIEJISITH IPOBEPSEMOE MPEAIIOJIOKEHUE, OLIEHUBATh ITPAaBUIIbHOCTh

nopsaaKa IMpoBCACHUA UCCIICOBAHUA, NCTIATh BHIBOAbL

1.9

INpOBOAWUTL OIBITHEI IO HaGJHOI[eHI/IIO (1)I/ISI/I‘ICCKI/IX SIBJICHUU WJIHA
(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  MPOBEPSIEMBIC
MPEANONIOKEeHHs, COOUpAaTh YCTAaHOBKY W3  TMPEIIONKEHHOTO

000pyI0BaHus, OMUCHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBOBI




1.10

1.11

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3WYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJUTH HCCIEOBAHUE 3aBUCHUMOCTH OJHOH  (PU3UYECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUI:
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY W BBIIOJHSTH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaTh MOTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI] U I'padUKOB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHN

1.12

1.13

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYUH:
IJIAHUPOBaTh ~ HM3MEPEHHUsA,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, Clelysl MpEeUIOKEHHON WHCTPYKIUU, U BBIYUCIATH

3HAa4YCHUC BCIINYNHBI

coOyoaTh TpaBWiia TEXHUKHM O€30MacHOCTH IMpu pabore ¢

1abopaTopHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 1o CX€MaM MU CXEMAaTUYHBbIM PUCYHKaM, COCTABJIAATh CXCMbI
QJICKTPUYICCKUX LIEIell C IOoclIedoBaTeIbHBIM U MnapauiCJIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIOJIb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMHd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pOBbS U COONIOJACHHUS HOPM SKOJIOTHMYECKOTO

MOBEICHUS B OKPY>KAIOUIEH cpeie

1.17

OCYILIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEp’KaHHs B
cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS
JONOJIHUTEIbHBIX MCTOYHHKOB BBIIEIATh MH(POPMALUIO, KOTOpas

SBIISICTCS TPOTUBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM




1.18

WCIIOJIb30BaTh TMPU BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAy4YHO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp)KaHUsl, CIIPABOYHBIC
MaTtepuaibl, pecypchl ceTd HHTepHeT; BiIaieTh MNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITUH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MYECKOT0 COoAepKaHUs, B TOM 4YHCJE IMYOJIUYHO IMPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, TPU
3TOM TPaMOTHO MCHOJb30BaTh M3YYECHHBIH IMOHATUWHBIN anmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIIJICHUE TIPE3EeHTallEH

IIPY BBINOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUI (PU3HUECKUX
IIPOLIECCOB pacIpeslesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJEIAWTHh 3a BBIIOJHEHUEM IUIaHa
JNEHUCTBUM M  KOPPEKTUPOBATH €ro, aJeKBAaTHO OLEHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTb TPYIIbl, BBICTPaUBAaTh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI

9 KUIACC

Kon
IpoBePsAEMOro
pe3yJjbTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (pI/I3I/I‘{eCI(OC SABJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NUYECKUX SIBJICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SABJIECHUSI B IPUPOJIE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UUECCKUX SBICHUI
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OINMCHIBaTh M3YYCHHBIE CBOWCTBA TeN W (PU3HUYECKUE SIBICHUA,
UCHONb3ysd (U3MUYECKHE BEIUYMHBL, IPU ONHMCAHUM IPABUIBHO
TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJBb3YyEeMBIX  BEIMYHH,

0003HAUCHHUS U CANHUIbI (1)I/I3I/I‘IGCKI/IX BCJIIMYHMH, HaXOAUThb




(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIMUYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH TPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

1.6

1.7

1.8

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU STOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3alucbiBaThb €ro MareéMaTH4dCCKOC

BBIpAKEHUE

OOBSICHATH (PU3NYECKHE MTPOLIECCHl M CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILAroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBA

(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHbIe 3a7ayd (ONMUparoIuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbI U (OPMYINbI, CBSA3BIBAIOLINE
¢usnueckue BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUS 3aJadd
3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HENOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHUBATh PEAINCTUYHOCTH

MOJIyY€HHOT'0 3HAaUeHUs (PU3NMUECKON BEIMUUHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOAO0B, UCITOJIB3Ys ONMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpAAKA
MIPpOBCACHHA HCCICAOBAaHWA, [CJIIaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATLL Ha6J'IIOI[eHI/II71 1 OIIBITOB

1.9

1.10

MPOBOJNUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOICTB TeJl: CAMOCTOATEIBLHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OPYyIOBaHMS, OMUCKHIBATH XOJ] OIBITA U €r0o

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOJIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisi CpeHee 3HAUYCHHUE HU3MepseMOil BeIWYUHBI ((POKycHOE
paccTositHue coOuparomei JTUH3bI), 000CHOBBIBATH BHIOOP crocoOa

M3MEepeHus (M3MEPHUTEIBHOTO PHOOopa)

1.11

NpOBOAUTL UCCIICAOBAHUC 3aBHCUMOCTEM (bHBI/I‘IeCKI/IX BCJIIMYHUH C
HCIIOJIB30BAHHUEM IIPAMBIX H3MepeHPII>'IZ IJIAaHUPOBATh UCCIICAOBAHUC,

CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI




1.12

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (bl/ISI/ILIeCKI/IX BCJIIMYHUH B BHJC Ta6J'II/II_[I/I

Fpa(l)I/IKOB, ACJIaTh BBIBOJALI IO PE3YyJibTaTaM UCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIIOJHATh M3MEPEHUS, CIEAYS MPEII0KEHHON
WHCTPYKUUHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAJIU3UPOBATH
MOJyYEHHBIE pE3yJIbTaThl € YYETOM 3aJaHHOW IOIPEIIHOCTH

U3MEpEHUI

1.13

1.14

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH Ipu pa60Te C

1a00opaTOpPHBIM 000pYIOBaHHEM

pa3nuyaTb OCHOBHBIC MPU3HAKU M3YUEHHBIX (DU3MUYECKHX MOJEINeH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-TPAaKTHUYECKUX
3aJ]1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOEHUS N300paKEHUI B INIOCKOM

3epkaiie 1 coOuparomieit IMH3e

1.17

1.18

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM sl obOecrieyeHUs: Oe30MacHOCTH  IpH
oOpamieHun ¢ mnpubopaMHd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTrO
MOBEICHUS B OKPYKAIOUIEN cpeie

OCYILIECTBIATh MOUCK HH(pOpMaMM (U3NYECKOTO COJEp>KaHUS B
cetu VIHTepHET, CaMOCTOATENBHO (HOPMYIHPYsI TOUCKOBBIN 3aIpoc,
HaXOOUTb IIyTH OMNpEAEICHUS TOCTOBEPHOCTH  IIOIY4YEHHOH
nHpOpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUHM U JOMOJHUTEIbHBIX

HUCTOYHHUKOB




1.19

WCIIOJIb30BaTh TMPU BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAy4YHO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp)KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypchl ceTd HHTepHeT; BiIaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITUH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO37aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBEe WH(pOpPMAIMKA M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
coziepKaHus, ITyOJIMYHO MPEACTABIATh PE3YAbTAThl IPOSKTHON MIIN
WCCIICIOBATENILCKOW  JIeATENIbHOCTH, TPU  3TOM  TI'PaMOTHO
UCIIOJIB30BAaTh M3YYCHHBIH TOHATUIHBIA anmapaT H3y4aeMoro
paszzena (U3UKH M CONPOBOXKAATH BBICTYIUICHHE IMpPE3EHTAIen ¢

y‘IéTOM 0COOEHHOCTEH AyauTOpUN CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIIEIOBAaHUN (HU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
pa3iena

Kon
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

11

1.2

®usznka — Hayka O Mnpupone. SBiueHus NIpUPOIBI.
@usnyeckue SABICHUS: MEXAHUYECKUE, TEILIOBBIE,

3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
Ouznyeckue BenMUUHBL. M3MmepeHue (uU3MUECKUX
BenuuuH. ®Dusnmueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3
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1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC I'MIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

Ha0JII0OaeMOTO SBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue TEMITepaTypbl npu MTOMOLIA

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

2.2

CtpoeHue BemiecTBa: aToOMbl M MOJEKYJBI, HX
pazmepsbl. ONBITHL, 10KA3bIBAIOLIME TUCKPETHOE CTPOEHUE
BEIIECTBA

JIBmkenne wyacTtuil BemecTtBa. CBs3b CKOPOCTH
NBWKEHUS 4YacTUll ¢ Temreparypoi. bBpoyHoBckoe

nBwkeHue, nuddy3us

2.3

B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHUC




ArperaTHble COCTOSTHUS BEILLIECTBA: CTPOEHUE I'a30B,
KUAKocTed M TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
2.4 B3auMocBs3p MeXIy CBOMCTBaMHM BEIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckue pabOTHI:
Ouenka pauameTpa aromMa METOJIOM DpsiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITel IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBM)KEHUE
3.9 Ckopoctb. Cpenssisi CKOPOCTb IIPH HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myTu v BpeMeHH JBUKEHUS
SBnenue nHepnuu. 3aKoH MHEpUUHU. B3anmoneiictBre
3.3 TEJ KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa MUHEPTHOCTH Tesa
34 [InotHocts  BemiectBa. CBSI3p  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MTOMOMUIBIO JUHAMOMETPA
37 SIBneHue TAroTeHus U cuna Tsbkectu. Cuia TsSHKecTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusi. TpeHue CKONbXKEHHUS U TPEHHE IOKOS.
' TpeHue B npupo/ie U TEXHUKE
3.9 CrnosxeHue cui, HalpaBJIEHHBIX MO OJHOW IPSIMOM.

PaBHOelicTBYIOIIIASA CHIT

3.10 [IpakTrueckue pabOTHI:




3.11

3.12

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKECHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIIA U Tak janee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIBKEHHUS OpycKka WM [IapuKa Io
HaKJIOHHOM TuIocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OnbIThl,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTH pacTshKeHus (nedopmariuu) npy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JEMOHCTPUPYIOIIUE
3aBUCHMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca Tella U

XapaKTepa COINPUKACAIOIIUXCS TOBEPXHOCTEN

Du3ndeCcKue SIBICHUS B Ipupoac: NpUMCPhbI ABHKCHUSA C
Pa3 IMIHBIMH CKOPOCTAMU B JKMBOM U HEXKMBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTporucTBa: TUHAMOMETP, NOAIIMITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

Hasnenue TBEpAoOro Tena. CrocoObl yMEHbIIEHUS U
YBEJIMUYEHUS J1aBJICHUS
JlaBneHnue rasa. 3aBHCHMOCTb JIaBJIEHUS rasa oOT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

3aBUCHUMOCTD JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmaromuecs

cocynsl. ['mapaBimnueckre MeXaHU3MbI

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emuu. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(EepHOro AaBIEHHUS OT BBICOTHl HaJ YPOBHEM
Mopst

W3mepenue atmochepHoro nasieHus. [Tpubopsr s

M3MepeHust aTMOc(hEepHOro JaBIeHUS

4.7

JlelicTBUE XKMAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX
Teno. BelTankuBaromas (apxuMmenoBa) cCuiia. 3aKoH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TMOrpyX€HHOH B KHUAKOCTh 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JEWCTBYIOLIEH
Ha Telo, MNOrpyxEéHHoe B KuakocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OIMbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B KUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B KUAKOCTb YaCTH TeJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM M  OmIpeneneHue  e€

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(EepHOr0 JaBJIEHUS HA OJKUBOW OpraHu3M,

IJIaBaHUE PBIO

411

TexHuyeckue ycTpOHCTBA: COOOINAIONIUECS COCY/BI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOK Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHuueckas MOIHOCTb

£ 3 IIpocTbie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' miockocTh. [IpaBuio paBHOBecHs pplyara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TpaBwiIo»  MexaHukd. KoadunumeHnrt

5.5 MOJIE3HOTO  JAelcTBUA ~ MexaHu3MmoB.  [IpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [lonHas mexaHuueckas 3Heprusl. 3aKOH W3MEHEHHUS U

COXPaHEHUS MEXaHHUYECKON SHEPrUU




5.9

5.10

[IpakTrueckue pabOTHI:

Onpenenenne  paboOThl  CWJIBl  TPEHUS  [IPHU

paBHOMEpPHOM JBMKEHMHM Tejla T0 TOPHU30HTaIbHON
noBepxHocTu. MccnenoBaHue — ycloOBHH — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOW TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM YHEPTrUuun

duznyeckue SBICHHUS B npupoac: pbiHaru B TCIC

YCJI0BCKa

5.11

8 KJIACC

Kox Kon
pasnena JIeMeHTa

TexHuueckue yCTpOﬁCTBaZ pbrdar, HO,Z[BI/I)KHHﬁ n
HGHOI[BI/DKHHﬁ 6JIOKI/I, HaKJIOHHAA IJIOCKOCTD, ITPOCTHLIC

MCXaHHM3MEI B 6I>ITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

6.1

TETUUIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKON
TEOPUM CTPOCHMs BemiecTBa. Macca M pa3Mmepsl
MoJsieKyn. OmbIThl, MOATBEPXKJAIOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

6.2

Mogenmun TBEpHOro, IKUAKOIO M razoo0pa3HOro
coctosiHUM BemiecTBa. Kpucramnmueckue u amopdHbie

TCI1a

6.3

6.4

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopun

CmMayuBaHue 1 KalmWJIISIPHBIC ABJICHUA

6.5

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temnepatypa. CBs3b TeMIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPTHUsL. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InmaBieHne W OTBEpJEBaHUE  KPHUCTAUIMYECKUX
. BEILECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOrO JIBUTaTessl. TemioBble ABUTATEIN U 3alUTa
OKPYXarOIEe Cpebl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOIECCAX
[TpakTudeckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnBbITH 110 BRIPALTMBAHUIO KPUCTAILIOB MOBapEHHOU
COJIM UJTU caxapa.
6.17

OnpITl 110 HAOJIOJIEHUIO TEIMJIOBOTO PaCIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

Onpeznenenue 1aBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.




[IpoBepka runoTe3sl JIMHENHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

Hab6nronenue n3MeHeHus: BHyTpEHHEH HEpruu Tela
B pe3yJbTaTe TEIIoNepeaadu U paboThl BHEITHUX CHIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IMPHU
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, ITOJYyYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThIM METALTHYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaelnbHON TEIJIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHBHOﬁ TCIIJIOTHI IIJIaBJICHHA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHPOJEC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBICHUS B TPHUPOJIE,
KPHUCTAIIJIBI B IpUpO/Ie, n3nyderrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpPOMCTBAa: KalWUISPbI, MPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATC]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. [[Ba poja 3MeKTpUudecKuX 3apsioB
BiaumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kymona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEX]TY TEITaMHU )
DnexTpuueckoe noJie. Hanpsixénnocts

7.3 AMEKTPUYECKOTO Moy, [lpuHIMn  cyneprno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »neKkTpUYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHukU
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsaa
- ONEeKTpUYeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' AEKTPUYECKOr0 TOKA. MICTOUHMKHM OCTOSHHOIO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuTHOE). DJIEKTPUUYECKHUH TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
29 CormnpoTHuBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 1Ji yyacTKa Lenu
[TocnenoBarenbHOE W NAPAUIEIBHOE  COEIMHEHUE
7.11
IIPOBOJHUKOB
PabGoTa M MOIIHOCTh 3JEKTPHUUECKOTO0 TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 OJeKTpUYecKre LeNu U MOTPEOUTENH IEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBue MOCTOSIHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTtHOe mojie 3€eMIIM U €ro
7.15
3HaUYEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
' ToKa. [I[puMeHeHue 37eKTpPOMarHuToB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Vcrionp30Banne
. AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHeparTop. CriocoOsr MOJTyYEHUS
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnBITHI IO HAOJIOICHUTO JICKTPU3AIIUN TEJT MHIYKIIUEH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJISA Ha
MIPOBOJTHUKY M TUDJICKTPUKH.

COopka W mpoBepkKa padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 PpPEe3UCTOp, OT COMPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTHBI, TJI0IAIU ONEPEYHOT0 CEYEHUS U MaTepHala.
[IpoBepka mpaBUiIa CJIOKEHUSI HANPSDKCHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
cCoeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI
INEKTPUYECKOTO TOKA, HIYIIETO Yepe3 Pe3UcTop.
OrmpenesieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISAEMOM Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatess.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPH WX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B321PIMOI[CI>1CTBI/I§I KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
KoncTtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKM.  OmNbBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMArHUTHON
WHIYKIUU: HCCIICIOBAHUE W3MEHCHHU 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUECCKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MATHUTHOTO TOJIS JUTSI KU3HU Ha 3eMIie, OJIsIpHOe

CHAHHC

TexHUYeCKHE YCTPOICTBA: SJEKTPOCKON, aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUHUK AIEKTPUUECKON SHEPTHH,
AJIIEKTPOOCBETUTENIFHBIE TIPHUOOPHI, HArpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOABUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUIACC
Kon
Kop snementa [IpoBepsieMbIe PIEMEHTHI COAECPKAHUS
pazznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe JBWXKeHHE. MartepuanbHas TOYKa.
' Cucrema orcuéra
8 8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO ABIKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUYKEHUE
HepaBHOMepHOE  NIPSIMOJIMHEMHOE  JIBUJKCHHE.
8.4 CpenHsass W  MrHOBEHHas  CKOPOCTh  Tella  MpH
HEPABHOMEPHOM JBUKCHHUU




Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE

8.5
JIBUKCHHE
8.6 CBob6oanoe nagenue. OneiTel ["anunes
PaBHOMepHOE nBU)KEHME 110 OKpY)KkHOCTH. [lepuon u
8.7 yacToTra oOpamieHus. JIuHelHass W yrioBas CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE

8.8 ITepBsiit 3akoH HproToHa

8.9 Bropoii 3akon HproToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIMI CyIEpHIO3UIIUN CUIT

8.12 Cuna ynpyrocru. 3akoH ['yka

813 Cuna TpeHus: cuja TPEHUS CKOJIbKEHUS, CHIa
' TPEHMSI TIOKOSI, IPYTHe BUIBI TPESHUS

814 Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSATOTCHUS.
' YckopeHnre cBOOOAHOTO NaieHUS

815 JBuxenne mmaHer Bokpyr Comnma.  Ilepsas
' KOCMHUYecKasi CKopocTb. HeBecoMoCTh U meperpy3ku

316 PaBHOBecue MmaTepuanbHOW TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO

8.17 PaBHOBecue TBEPIOrO Tena ¢ 3aKPEIUIEHHON OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TshxecTH

8.18 Nmnynse Tena. 3menenne umnysbca. MIMmynbe cuisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanudeckas paboTa U MOIITHOCTh

3.9 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPruM U paboThI

893 [ToreHnnanbHas »dHEprusi Tena, MOMHATOTO HAaJ
' MMOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHManpHast YHEPTUS CKATOW MPYKUHBI

Kunernueckas sneprusi. TeopemMa 0 KMHETHYECKOM
8.25
SHEPTUU
8.26 3aK0H COXpaHEHHUsI MEXaHWYECKON YHEPTUU




8.27

[TpakTrueckue pabOTHI:

OmnpeneneHne cpeHel CKOPOCTU CKOJIBKECHHS OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
Omnpeznenenue yCKOpeHUs Teja Mpu paBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIYyTM OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0€3  HadaIbHOM
CKOpOCTH.

[TpoBepka THUNOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HadaJIbHONH CKOPOCTH ITYTH OTHOCSITCS
KaK psl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
IMPOMECIKYTKHU BPEMCHU OMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpEHUs
CKOJIB’)KCHHA OT CHJIbI HOPMAJIBHOI'O  OAaBJICHUA.
Onpenenenne kodpPUIMEHTa TPEHHUS CKOJbKEHUS.
Omnpenenenne >xECTKOCTU TNpyxuHBL. OnpenencHue
paboThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBHKEHUU
TeJIa TI0 TOPU30HTATEHON TTOBepXHOCTH. OmpeeneHme
paboThl CHUIIBI YNPYrOCTH TpU TOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXXHOI'O U ITOABUXHOI'O

0JIOKOB

8.28

PuU3NYECKUE ABIICHUS B IPUPOJE: IIPUIIUBBI U OTJIUBBI,
nBikeHrne TuianeT CONHEUYHOM CHCTEMBbI, PEaKTUBHOE

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIUAOMCTpP, HAaTYUKU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoyiebaHWil: Mmepuoj, 4acrora,
aMIUIATY1a
MaremMatuyeckuii ¥ NPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienne  dHEpruM  MpU  KoOJEOATEIHHOM
JBUKEHUU
0.3 3aryxatomue Koyiebanus. BeIHyKIeHHbIE KOIeOaHMs.

Pe3onanc




9.4

Mexannueckue BOaHBL. (CBOMCTBA MEXaHMYECKHX
BOoiH. lIpojosibHbIE M momepedHble BOJIHBL JlIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
MexaHnndeckue BOIHBI B TBEPIOM TeJIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wnudpa3Byk u yabTpa3ByK

9.7

[TpakTyeckue paboTHI:

Onpenenenne 4YacToThl H  TEpPHOAA  KOJeOaHHN
MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenne 4YacToThl H TEpPHOAA  KOJeOaHHI
HPYKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TIiepuoja KoyeOaHui
HOJBEIIEHHOI0 K HHUTU TIpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCHMOCTH Tlepuoja KoyeOaHui
HOPY)KUHHOI'O MasTHUKa OT Macchl Tpysa. IIposepka
HE3aBUCUMOCTH  Tepuoja  KoiebaHuM  TIpy3a,
MOJIBEIIEHHOI'0 K HUTH, OT MacChl Ipy3a U KECTKOCTH
NpyXuHBL.  V3MepeHne  yCKOpeHHs CBOOOTHOTO

naaCHUsA

9.8

9.9

dusnyeckue SBICHUS B IPUPOJE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMMYECKHUE BOJIHBI,
IlyHaMH, X0

TexHuuyeckue YCTpONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHeKTpOMaFHHTHOCHOHC.9HCKTp0MaFHHTHHCBOHHLL

104 CBoOIICTBA HJIEKTPOMAarHUTHBIX BOJH
10.2 [[kana 31eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoga csera. CKOpoCTh CBeTa.
' BonHoBEIE cBOMCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 N3yueHue CBOMCTB JJICKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOMIILHOTO TeedoHa




11

dusnueckue sBIEHUS B HpUpoJe: OUOIOrMUYECKOe
10.5 JeiicTBUe  BUAMMOTO,  YIbTPa(UOIETOBOTO |
PEHTI€HOBCKOI'0 U3ITy4eHUN
10.6 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSA3HU
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa)XEHMsI CBETa
114 [Ipenomiienne cBeTta. 3akOH IPEIOMIIEHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xop nyueit B TMH3E
116 OnTuueckas cuctema (oroannapaTa, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTuyeckas cucTeMa. bIM30pyKOCTh H
' JAJIIbHO30PKOCTh
Paznoxxenne Oenoro cBeta B coekTp. ONBITHI
11.8 Herorona.  CrokeHne  CHEKTpajbHBIX  LIBETOB.
Hucnepcus ceera
[TpakTiueckue paboThI:
HccnenoBaHue 3aBUCUMOCTH  yIJIa  OTPAXKEHHS
CBETOBOTI'O JIy4ya OT yIJia MaJeHusl.
N3yueHne XapakTepUCTUK H300pa)KeHUsl MpeaMeTa
B IUIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH YIJla TPETOMIICHHS
11.9 CBETOBOTO Jiy4a OT yrja MaJeHUsl Ha TPAHUIIE «BO3IYX —

CTEKIION.

[Toyuenue n300paKeHHi c MTOMOLIBIO
coOMparoIel JTUH3bI.

Onpenenenue (oxycHOro paccTosHus u
ONTUYECKOH CHJIBI COOMpArOIIEH TUH3BI.

OMnBITHI MO PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.




OnBITHI IO BOCHIPUSATHIO LIBETA MPEIMETOB MPU UX

HaOJIOICHNH Yepe3 BETOBbIE (DUIBTPHI

du3nuecKue SIBICHUS B npupoac: 3aTMCHHA COHHI_[a n

11.10 JlyHBI, 11BETA TEJ, ONTHYECKHUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHudyeckue  yCTpOMCTBA:  O4YKHM,  IIEPUCKOII,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
s Omneitel Pesepdopna v mnaneTapHas Mofelb aroma.
' Mogens aroma bopa
192 Hcnyckanue u MoriomieHue csera aToMoM. KBaHTHL
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCT. Anb(da, 6eTa- 1 raMMa-u3aydeHus
124 Crpoenne aromHOro snpa. HykioHHas Mojenb
' aTOMHOTO siipa. M30Tomsl
125 PagunoakTtuBHbIe mpeBpaiieHus. [leprosa nomaypacnaaa
' ATOMHBIX sIJIEp
126 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
' MaccoBOTO YHCE
OHeprusi CBsA3M aTOMHBIX saep. CBsA3b Maccel M
12 12.7
SHEpPIruu
128 Peakiun cuHTe3a u geneHus spep. McrouHuku
' sHeprun CoJIHIA U 3BE3]T
129 SAnepnas oHepretvka. JlelicTBHE paJMOAKTUBHBIX
' U3JTYy4EeHUH Ha KUBBIE OPraHU3MBbI
[TpakTuyeckue paboOTHI:
HaOnroseHne CIUTOMIHBIX ¥ JIMHEHYATHIX CIIEKTPOB
12.10 U3TY4EHUsI.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTuBHOTo hoHa
®u3nyeckue SBICHUS B TMPUPOAE: ECTECCTBEHHBIN
12.11 pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

paZloaKTUBHOE W3JIY4YCHHE NPUPOIAHBIX MHHEPAJIOB,




12.12

JICUCTBUE PATMOAKTUBHBIX HM3JYYCHUH Ha OpPraHu3M
4esI0BeKa
Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'ILHHﬁ AO3UMETP, KaMEpa Bunncona




ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywomeil poau GUMKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUHN
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMN
KapTHHE MHpa, O BKIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE IIPOLIECCOB OKPYKAIOILET 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHMH Kak
crocobe CyIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIECTBa, O (U3NYECKOH CYUIHOCTH SIBIICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIJIOBBIX, OJICKTPOMArHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIIUX
JTaHHOE (U3UUECKOE SIBJIEHHE; YMEHHME paclio3HaBaTh MPOSBICHHE
HU3YUYCHHBIX (1)PI31/I‘-IGCKI/IX SIBJICHUI B OKpYyXaromeM MHUPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

BJ'Ia,I[eHI/IC OCHOBaMH IOHSTHMHOIO afnrmapara 1 CHUMBOJIMYCCKOTO
A3bIKA (1)I/ISI/IKI/I M HUCIIOJB30BAHUEC UX IS PCIICHUSA y‘-Ie6HI)IX 3aaad,;
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PyHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, NUCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJAOB HAYYHOI'0O IIO3HAHUA C y‘-IéTOM
coOJTI0IeHUsI PaBHJT 0€30MAaCHOTO TPYy/a: HaOmoAeHHE HU3MIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (U3NUIECKUX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEpPEHU;

MPOBEICHUE HECIOXKHBIX AIKCIEPUMEHTAIBHBIX HCCIICAOBAHUIA;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJUTH  HWCCIIEAOBAaHWUE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TAOIUI U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJlaTh BBIBOJABI IO

pe3yiibTaTaM HCCICAOBaHUA

[ToHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKMX  MOjeje
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeW M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C ONOpOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH PAa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCIOIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TPEACTaBIEeHUS UHGOpMALUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBATh JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nBrkeHue. MarepuanpHas Touyka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKEHHE. CpenHsas ckopocTb. Popmyna
1.2 ISl BBIYHCIICHUS CPEHEH cKopocTH: V = S/t
PaBHOMepHOE NPSIMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHH B CIIy4yae paBHOMEPHOI'O NPSMOJIMHEWHOTO JIBUKEHUS:
13 x(f)=x,+vt
I'paduku 3aBHCUMOCTH OT BPEMEHH Ui MPOCKIMH CKOPOCTH, MPOEKIUU
IIEpEMEILEHUS, IIyTH, KOOPAMHATHl IPU PAaBHOMEPHOM NPSIMOIMHEHUHOM
JBUKEHUU
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
IIPSIMOJIMHENHOTO JBUKCHHUS:
2
Se(f)=vg, =+ * %
DopMyJbl A1 TPOSKIUH MTEPEMEILEHUS, TPOEKIIMU CKOPOCTH U MPOEKINH
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHUM:
2
1.4 5. (D=u,, -a‘+al.-%.
U.\'(f] =Up, T4, 1,
a (f)=canst,
U:.T: - Ul?f: :2{"151
I'paduku 3aBUCUMOCTH OT BpEeMEHU JJIsl MPOEKIUH YCKOPEHUSs, MPOSKIUU
CKOPOCTH, IPOEKLUHU MEPEMEILLEHUS, KOOPAUHATHI IIPH PABHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBobonnoe nanenue. opmMybl, ONKMCHIBaIOIIME CBOOOIHOE MaICHHE Tea
1.5 M0 BepTUKANU (ABWKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO

MOBEPXHOCTU 3CMHI/I). Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHU I MMPOCKIHUUN




YCKOpPEHUS, MPOEKLIUN CKOPOCTH U KOOPJIMHATHI MPU CBOOOJAHOM MaJCHUU
TEJa [0 BEPTUKAIU

CKopocTh paBHOMEPHOT'O JBMKEHMS Tella MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2R
L=
T

IentpocTpeMutenbHoe yckopenue. HampapineHue HEeHTPOCTPEMUTEIBHOIO

1.6 yckopeHus. @opmyia i BBIYUCICHNS YCKOPEHUS:
2
L
“ R
1
V= ?
dopmyiia, cBsI3bIBaIOLIAst IEPUOJ U YACTOTY OOpalleHUS:
Macca. [InotHoCTh BemecTBa. @opmMyna Ui BBIYMCIEHUS IUIOTHOCTH:
m
1.7 p = —
V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
. F=m-d

Bropoii 3akon HeroToHa:

1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,
JIEHCTBYIOLIEH HA TEJIO
B3anmopeincreue ten. Tperuit 3akoH Herorona:

1.11 - ~

Fy y=-F

Tpenue Mokost U TpeHue CKoJbKeHus. PopMyna I BEIYMCICHUS MOYJIS
CUJIBI TPEHUS CKOJIbKCHUS:

1.12

Fl.p:u-.-"-.i’




1.13

1.14

1.15

Hedbopmanus tena. Ynpyrue u Heynpyrue aedopmarii. 3aKoH YIpyrou
nedpopmanuu (3axox ['yka):

F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m, -m,
F=G —L1 _2
R
Cuuta TshKecTH. Y CKOpeHHEe CBOOOIHOTO MaeHUS.
dopmyina Ul BEIYUCIECHHS CHJIBI TSHKECTH BOJIM3U MTOBEPXHOCTH 3emin: F
=mg.
JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMU4ecKasi CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbc Tena — BeKTOpHas pu3nyecKas BEIUYUHA.
D=mi

I/IMHy.]'ILC CUCTEMBEI Tel. MI3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIs1 33.MKHYTOI>'I CHUCTCMBI TCII:
D=nyUy +in, U, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

Mexann4geckas pa60Ta. <DopMyJ1a JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fsoosct

A
N=
Mexannueckass MOITHOCTD:

Kunernueckas n NMOTCHIHAJIbHAA SHEPIHUs. dDOpMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM OHEPTHHU:

HE)E
Ep=—r

TeopeMa 0 KHHETHUYECKOMH OHCPIHUHU. dDopMlea JJIA BBIYHMCIICHUA

HOTeHI_[I/IaJ'H)HOI\/'I OHECPIHUHU TCJia, MIOAHATOIO

E_=meh
nan emnéit: ¥ ©




MexaHuyeckasi SHEPIUs:

E=E;.+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmyra /s 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparteHre MEXaHUUYECKON PHEPTUU NTPU HATMYUU CUJIbI TPEHUS.
IIpocTeie MexaHU3MBI. «30JI0TOE IIPABUIIO» MEXAHUKH.
Peryar. Moment cubl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmes.ﬁaa
A—a&rpanema
JlaBneHne TBEpAOTO TEma.
@opMyita 171 BBIYMCIICHUS TABJICHHS TBEPIOIO Tena:
_F
Prs
191 Jasnenue raza. ATMochepHoOe JaBlIeHHE.
I'mppoctaTndeckoe 1aBIeHUE BHYTPH KHJIKOCTH.
dopmyia 171 BBIYUCIIEHUS JaBIECHNS BHYTPU KHUIKOCTH:
P=pZ+ Py
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. @opmyna A ONPENEIICHUS BBITAIKHUBAIOIIEH CHUIIBI,
JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23
VYcnosue muiaBanusd tena. [lnaBanue cynoB 1 BO3ayXoIUIaBaHHUE
Mexannueckue KosiebaHus. AMIUIUTYAA, MEPUOJA M 4YacToTa KoJeOaHuH.
194 dopmyia, CBSI3bIBAIONIAs YACTOTY U EPUOJ KOJICOaHUIA:




1.25

1.26

1.27

MaremaTuueckuii U NPY>KUHHBIA MasTHUKH. [IpeBpallieHue 3HEepruu npu

KOJIeOaTeIbHOM JIBHKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexaHndecKkre BOJIHEI. HpOI[OJ'IBHBIe " MOIICPEYHBIC BOJIHEI. Z[.]'II/IHa BOJIHBI

U CKOPOCTh PaCIpPOCTPAHEHUS BOJIHBI:

Ah=v-T

1.28

1.29

1.30

3ByK. [ pOMKOCTB M BbICOTa 3ByKa. OTpa)k€HHE 3ByKOBOM BOJHBI HA TPAHUIIE
IByX cpen. H(pa3ByKk u yIbTpa3ByK

Ilpakmuueckue pabomol

N3mepenue cpeTHer IUIOTHOCTH BEIIeCTBA; apXUMEI0BOM CHIIBI; dKECTKOCTH
MPYXUHBL, Kod(D(HIMEHTa TPEHUS CKOJILXKCHHS; PAOOTHl CWIBI TPCHUS,
CWJIBI YIOPYTOCTH; CpPEIHEHl CKOpPOCTH JABHMXKEHHUS Opycka MO HaKJIOHHOM
IIJIOCKOCTH; YCKOPEHUsI OpyCKa MpHU JABUKEHUU 110 HAKIIOHHOM IUIOCKOCTH;
4acTOTHl M IEepuoaa KoJieOaHUH MaTEMaTHYECKOTO MasTHHUKA; YaCTOTHI U
nepuoja  KoJeOaHWM  MPYKUHHOTO  MAasTHHKA; MOMEHTa  CHJIBI,
JEHCTBYIOIIETO Ha pblyar; padoThl CUJIBI YIIPYTOCTH MPH MOABEME Ipy3a C
MTOMOIIIBIO HEMOJBIKHOTO OJI0Ka; pabOThl CHIIBI YIIPYTOCTH MPHU MOIABEME
rpy3a C MOMOIIBIO MMOABIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00BbEMA NOrpyKEHHON
YacTH TeJla U OT IJIOTHOCTH JKHUJIKOCTH; HE3aBHCHUMOCTH BBITAIIKHBAIOIIECH
CWJIBI OT MAacChl TEJa; CHJIBI TPEHUSI CKOJIbKEHUS OT CHJIBI HOPMAaJbHOTO
JABJIEHUST U OT POJia MOBEPXHOCTH; CUJIBI YIPYTOCTH, BO3HUKAIOUIEH B
MIpYXHUHE, OT CTeNeHu NedopMalliy MPY>KUHBL, YCKOPEHUs: OpycKa OT yria
HAKJIOHa HampasBJsoLIe; nepuoga (4acToThl) KojJeOaHUN HUTSIHOTO
MasiTHUKA OT JJIMHBI HUTH; MIEpUOJIa KoleOaHU MPYKHHHOTO MasgTHUKA OT
Macchl Tpy3a M JKECTKOCTH TPY>KUHBI; HUCCIIEIOBAHHE HE3aBUCUMOCTHU
neprofa KoilebaHWii HUTSHOTO MasTHHKa OT Macchl Tpysa. IIpoBepka

YCJIOBUS PABHOBCCHUSA pblUara

Quzuyeckue s61eHUs 6 npupode. TPUMEPHI JBIKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMM B XMBOM W HEXKUBOW MpHUPOJE, ACHCTBUE CUJIbI TPEHHUS B
MPUPOJIE M TEXHUKE, MIPWINBBI U OTJIMBHI, ABMXKeHUE TuiaHeT CoTHEeYHOU
CUCTEMBbI, PEAaKTUBHOE JBUKEHHE >KUBBIX OpPraHU3MOB, pbhIUYard B TeJe
YeJIOBEKa, BIMSHUE aTMOC(HEpPHOTO [aBJIEHWsS Ha J>KUBOM OpPTaHU3M,
[JIaBaHWe pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMHU, 3E€MIIETPSCEHUE,

CcelicCMUYEeCKIe BOJIHBI, HYHaAMH, 3XO




Texnuueckue ycmpoﬁcm@a: CIIMAOMETP, AaTYHUKHU IMOJIOXKCHUSA, paCCTOAHUA
U YCKOPCHUA, TUHAMOMCTpP, IMOJUIUITHUKH, PAKCThI, pblyar, HOI[BH)I(HBIﬁ n

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHAasA IJIOCKOCTh, IIPOCTBIC MEXAHNU3MbI B 6BITy,

Lal cooOmIamuecss COCylbl, YCTPOMCTBO BOAONPOBOJA, THUIPABIMUECKUIN
mpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOIl HAcOC, apeoMerp,
9XO0JIOT, UCTIOJIb30BAaHUE YIBTPA3BYKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOECHUS

2.1 BellecTBa. Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BenlectBa. Kpucrannuyeckue u amopdubie Tena

95 JIBrkeHue yactul BemiecTBa. CBSi3b CKOPOCTH JBWKEHHUS YacTUL[ C

' Temneparypoii. bBpoyHoBckoe nBuxenue, mupQy3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemnioBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u Termionepenada Kak crocoObl U3MEHEHUS

' BHYTPEHHEHN SHEPrUuu

2.7 Bunel Terionepenayn: TEMIONPOBOIHOCTD, KOHBEKIIMS, U3Ty4YEHUE
HarpeBanne u oxnaxzaenue Tten. KomnuecTBo TemnoTel. VY aenbHas
TEILNIOEMKOCTb:

2.8

O=cm(ty—t)
3aKOH COXpaHEHHUs DHEPTUH B TEILIOBBIX IIpoLieccax. Y paBHEHUE TEIJIOBOIO
29 OanaHca:
O+0,+..=0
Ucnapenue n konaeHcaus. Mi3aMeHeHne BHyTpEHHEN YHEPTUM B MPOLIECCE
) ucnapeHus M KoHjaeHcauuu. Kunenuwe »xuakoctu. YenbHas TeIioTa
10 napooOpasoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa
512 [InaBnenne m kpucraumsauus. 3MeHeHHWE BHYTPEHHEW SHEPIUM IpU

IUTaBJICHHUU U KPpUCTAJJIN3AallUN. VY aenpHas TemioTa MIaBICHUS:




2.13

2.14

2.15

2.16

2.17

=2
m

BHyTpeHHsA 3Heprusi CropaHusi TOIUIMBA. Y IelbHas TEIUIOTa CropaHus

toruBa: ( = Q/m

[Tpununs! padoTs! TemoBbix apurateneit. KI1/1 reruioBoro apurarens

IIpaxmuyeckue pabomul

W3mepenne  ynenbHOM  TEIUIOEMKOCTH — METAJUIMYECKOrOo  LUJIUHIPA;
KOJIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOM KOMHATHOW TEMIIEPATYpPbI
(buKCUpOBaHHON Macchl, B KOTOPYIO OIYLIEH HarpeThlii IMJIUHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HATPETHIM LIMJIMHIPOM, ITOCIIE OIIyCKAHUs
€ro B BOJy KOMHATHOH TEMIIEpPAaTypbl; OTHOCUTEIBLHON BIa)KHOCTH BO3yXa;
YACIBHOW TEIUIOTHI IIaBlIeHUs Jbpja. lccnenoBaHue W3MEHEHHs
TeMIepaTypbl BOJbI IIPU PA3IUYHBIX YCIOBUSX; ABJICHUS TEINIOOOMEHA MpU

CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOABL; IPOLEcca UCTIapEHUS

Qusuueckue sA6NeHUs @ npupode. TOBEPXHOCTHOE HATSIKEHHE U
KanWUIApHBIE SIBJICHUS B TMPUPOJE, KPUCTALIBI B MPUPOJAE, H3ITyUEHUE
Connua, 3aMmep3aHue BOJAOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, HHEA, CHETa

Texnuueckue ycmpoucmeéa: KaNWIUIAPBI, IPUMEPHI  HCIOJIB30BAHUA
KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETpP, NATYUK TEMIIEpaTypbl, TEPMOC,
CHUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOuHa,

ABUTATCJIb BHYTPCHHECTO CrOpaHUsA

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHUJIA DJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3.4

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

Onektpruueckoe none. Hanpsok€HHOCTE anexkTpudeckoro noss. IlpuHiun

CYNCPIO3NIHHU IJICKTPUICCKUX roJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

3.6

Hocurenu QJICKTPUYCCKUX 3apsa10B. I[CﬁCTBHC QJICKTPHUYCCKOI'0 IOJII Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I H JUSJICKTPUKHU
[TocTossHHBIN AneKTpUUecKuid TOK. JleHcTBUS AiekTpudeckoro toka. Cuna

TOKa. HanmeeHI/Ie.
l=g/t,U=A/




BHGKTpI/ILICCKOC COIMPOTHUBIICHHUE. y,Z[CJ'II)HOG SJICKTPHUYECCKOE

3.7 CONPOTHUBIICHUE:
R =pl/S
3akon Oma ayis ygactka snekrpuueckon enu: | = U/R
3.8
[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:
I =1,; U=U +U,; R=R, +R,
| 2 | 1 2
3.9 [TapannensHoe coeIMHEHNE TPOBOJAHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U;I=1+L; R:%.
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenua:
3.11 5
O=I"-R-t
312 OmneiT Dpcreaa. MarHuTHoe mojie MpsIMOro NMpPOBOJHUKA ¢ TOKOM. JIMHUUK
MarHMTHON MHyKIIUU
313 MarautHoe moJie MOCTOSIHHOIO MarHuTa. B3aumozeicTBHe NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO IT0JISI HA POBOJHUK C TOKOM
3.15 OneiTel @apazes. SABneHue 31eKTpoMaruuTHoi naaykuuu. [Ipasumno Jlenna
IIpaxmuueckue pabomul
N3mepeHne dJIEKTPUUECKOTO CONPOTUBIIEHMSI PE3UCTOpPA; MOLIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, BO3HHMKAIOLIETO B IIPOBOJHMKE
3.16 (pe3ucropbl, JaMIO4yKa), OT HANpPsHKEHUS Ha KOHIAX IPOBOJHUKA;

3aBUCUMOCTH COIIPOTHUBJICHUSA OT [JJIMHBI TPOBOAHHKA, IUJIOIIaAU C€T0
IMOMNEPCUYHOTO CCUCHUA U YACIBbHOI'0 COITPOTHBIICHUSA.
HpOBCpKa ImpaBujia JJIsA QJICKTPHUYICCKOT'O HaIIPSAKCHUA npu

MmOoCICA0BATCIIbBHOM COCIAWMHCHUMU IIPOBOAHUKOB, IIpaBWjia [JIsI CHIIBL




QJICKTPHUYCCKOIro TOKa IIpHU MHapajuICIbHOM COCIUWHCHHUU IIPOBOAHUKOB

(pe3ucTOophbI U JIaMIIOYKA)

Qusuueckue A61eHUss 6 npupode. SIEKTPUUECKUE SIBIEHUS B atMocdepe,

3.17 AJICKTPUYECTBO JKHUBBIX OpPraHU3MOB, MAarHUTHOE Tojie 3emuH, Jpeid
TMIOJIFOCOB, POJIb MATHUTHOTO TIOJIS AJIs )KM3HU Ha 3eMIie, TIOJISPHOE CHSTHHE
Texuuueckue ycmpoticmea. 3NEKTPOCKOI, aMIIEpPMETp, BOJIbTMETP, PEOCTar,
CUETUMK DIIEKTPUYECCKOW DHEPIHH, JIIEKTPOOCBETUTEILHBIE MPUOOPHI,

3.18 HarpeBaTeJIbHbIC AIEKTPOIPUOOPHI (mpumepsr), AIEKTPUUCCKUE
MPEeIOXPAHUTEIH, JICKTPOMArHUT, JCKTPOABUTATENh MMOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnexkTpoMarHuTHbIE BOJHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygyeBas moaensb cBeta. [IpsmMonuHeiiHOe pacipocTpaHeHre CBeTa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus cera

394 Jlunza. Xoxa nyueit B nmH3e. DOKycHOE paccTosiHue JUH3BL. OnTHYecKas

' cuna mun3el: D = 1/F

3.25 I'ma3 kak ontuyeckas cucreMa. OnTuyeckue mpudopsI
Ipaxmuueckue pabomol

N3mepenne ontuyeckod CHIIbl cOOHMparome JuH3bL, (DOKYCHOTO
paccTosinus coOuparoIiei TMH3bI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaIMeTa
1 U300paKeHHs, KOT/a TIPEIMET PACTIOI0KEH B IBOMHOM (OKYCe), TTOKa3aTest

3.26 mpenoMieHHs CTEKIIa.

HccnenoBanue cBoiicTBa M300pa)KeHMsI, MOJIYYEHHOIO C IIOMOIIbIO
coOuparonield TUH3bI; U3MEHEHHsI (DOKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIICHHUSI CBETOBOTO JIyda OT yIjla MaJeHus Ha
TpaHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue asnenus 6 npupode. 3atmenus Conuna u JlyHsl, 1Bera e,

' ONTHYECKUE SIBICHUS B aTMocdepe (11BeT Heba, pedpakiius, paxyra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKH, MEPUCKON, (OTOANmapar, ONTUYECKHE

' CBETOBOJIBI
4 KBAHTOBGIE ABJIEHUA
11 PannoaktuBHOCTH. Anb(da-, OeTa-, ramma-usnydenus. Peakuum anbda-u

Oera-pacmajna




Omnwitel Pezepdopaa no paccessHuto anbda-vyactui. [lnanerapuas monaens

4.2
aToma

4.3 CocraB atromHoro sipa. M3oTomnst

4.4 [Tepuon monypacnaaa aTOMHBIX SACp

4.5 SnepHble peakiuy. 3aKOHBI COXPAHECHHUS 3apsA0BOI0 U MAaCCOBOTO YHCEI
Quzuueckue se6ieHUsT 6 npupooe: SCTECTBEHHBIM PaJMOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE HM3JIYYCHUE MPHUPOJHBIX MHHEPAJIOB,
JCHCTBHE PaJIMOAKTHBHBIX U3JTydCHUH Ha OpraHU3M YeIOBEeKa

47 Texnuueckue ycmpoticmea: CHUEKTPOCKOI, WHIAMBHIYAIbHBIN JTO3UMETD,

kamepa BunbcoHa, siiepHasi sHEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka: 7-1 kiacc: 6a30BbIN YpOBEHB: YUeOHHUK; 3-€ U3AaHHE, TepepadoTaHHOe
[eppimkun .M., UBanoB A.W. Axunonepnoe obuiectBo «M3narensctBo «lIpocsemienner»
» dusuka: 8-if kiacc: 6a30BBIN YPOBEHD: YUCOHHK; 3-€ U3IaHue, TIepepadoTaHHOE
[eppimkun .M., UBanoB A.W. Axumonepnoe obuiectBo «M3narensctBo «lIpocsenienner»
» dusuka: 9-i kiacc: 6a30BBIN YpPOBEHb: YUCOHUK; 3-€ U31aHue, TIepepadoTaHHOE
[lepbimkun .M., I'yrauk E.M., BanoB A.W. u np. AkuinoHepHo€e 00111eCTBO
«M3narenscTBO «IIpocBenieHue»

METOAUYECKHUE MATEPUAJIbI IJ1s1 YYUTEJIA
Jlykamuk B.M. C6opHUK BompocoB u 3ama4 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010.
—192c.

Kupuxk JI.A. ®u3uka — 7. Pa3HoypoBHEBbIE CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAObOTHI. —5-
e m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie paboTbl. KOHTpOIBHBIE 3a1aHUS. —
Caparos:Jluneit, 2014.

8. «KouTpoiabHOo-u3MepuTenbubie Matepuainsl. @usuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

10.A.B. Ilepoimkun ®uznka-8kxn 2017 M. JIpoda

Tectsl no ¢usuke. 9 knace: k yueOHuky A.B. Ileppiikuna, E.M. I'yruk «®@usuka

9 kmace» / O.H. I'pomrieBa. — M.: M3natenbcTBo «Ok3ameny, 2010.

®wusuka. 9 kiacc. Temarndyeckue TeCTOBBIE 3a1aHus UTst moaroToBku K ['MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupoukuna. — SIpocnasib: OO0 «Axkagemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnmorteka — Bcé mo npeamety «Pusukay. — Pexxum noctyna: http://www.proshkolu.ru
2. BugeoomnsiTsl Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

3. Equnas komiekius nudpoBbix 00pa3oBaTeIbHBIX peCypcoB. — PexxuMm gocryma:
http://school- collection.edu.ru

4. VInTepecHble MaTepHANIbl K YPOKaM (DU3UKH MO TEMaM; TECTHI IT0 TeMaM; HaTJISTHBIC
nocodus k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludposrie oOpa3oBarenbHbIe pecypehl. — Pesxkum goctyna: http://www.openclass.ru

6. DneKTpoHHbIe YUeOHUKH 10 pusnke. — Pexxum nocryna: http://www.fizika.ru



