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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHMs COCTaBICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammel, nipeactaBieHHbIXx B ®I'OC OO0, a Takxke ¢ yuéroM (denepanbHON paboueit mporpaMMbl
Bocriutanus v Konuenimu npenonaBanus yueOHoro npeamera «Pu3nkay.

Copnepxanue MporpaMMbl 1O (U3UKE HAMpaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOIIMXCSl W OpraHu3alMio U3ydeHHsl (U3MKM Ha JAEATeJbHOCTHOM ocHoBe. B
nporpamMMme 1o (pu3MKe y4uThIBAOTCS BO3MOXKHOCTH Y4eOHOIO IpeaMeTa B peaau3aluu TpeOoBaHUM
@I'OC OO0 k muaHupyeMbIM JMYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM OOYyYeHHs, a TakxKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus.

[Iporpamma 1no ¢u3MKe ycTaHaBIMBAaeT pacHpeieieHHe ydeOHOro marepuana Io Trojam
o0y4yeHus (1o Kjiaccam), TpeaiaraeT MPUMEpPHYIO MOCIIEA0BATEIbHOCTh U3YUYEHHSI TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIXCs.

IIporpamma no ¢usuke pazpaboTaHa C LEJNbIO OKa3aHUs METOJUYECKOW MOMOILM YYHUTENIO B
co3JlaHuM padoueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOMIMM Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIEKAaT B OCHOBE NPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
Ouosiorueit, acrpoHoMueil u ¢uznyeckoir reorpadueif, BHOCUT BKJaJl B €CTECTBEHHO-HAyYHYIO
KapTUHY MUpa, IPeAOoCTaBIIsieT Haubosee sicHble 00pa3libl MPUMEHEHHsI HayYHOI'0 METO/a MO3HAHU,
TO €CTh CIT0C00a MOTYYCHHUS JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa U3 TTIAaBHBIX 337124 (PU3UUECKOT0 00pa30BaHUs B CTPYKTYpE 0OIeT0 00pa30BaHHUsS COCTOHT
B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH U MHTEpECa K HayKe Y 00yJaroIuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM  ypOBHE IPEANOJIAraeT OBJIAJEHHUE  CIEIYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOLUIUMHI €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

e UHTEPNPETUPOBaTh JAHHBIE M MHCIOJNb30BaThb HAyYHBIE JIOKA3aTeIbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

Henn wusyuyeHuss ¢uU3MKM Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUSl OINpeeseHbl B
Konuenmuu npenonaBanus yudeOHoro mnpeamera «®dusmka» B 00pa30BaTEIbHBIX OPraHU3ALMSIX
Poccuiickoit ~ ®expepauuu, pealn3ylOIIMX  OCHOBHbIE  00lIeoOpa3oBaTelbHblE  MPOrPaMMBI,
yTBepxkaEHHON pewmennem Komnernn MunncrepctBa npocsemeHus Pocculickonn ®enepanuu
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Henun usyvyenus ¢pusuku:

e [puOOpEeTeHHE MHTEpeca U CTPEMJICHHUS OO0y4aroluuxcs K Hay4YHOMY HM3yUEHHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTAaBICHUH O HAaydHOM MeToJe TMOo3HaHUS U  (QopMHUpOBaHUE
HCCIIEIOBATENbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHME HAy4YHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3Y4YEHHUS OCHOB CTPOCHHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PH3HKH;

e (opmupoBaHue npeAcTaBIeHUN 0 poin (HU3UKHU IS Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;



e pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeir mnpodeccuoHaTbHOMI
NESATETLHOCTH, CBS3aHHOM ¢ (PU3HMKOW, MOATOTOBKA K JajbHEHIIEMy OOYYEHHIO B 3TOM
HaIpaBIICHUU.

JlocTrkeHrne 3TUX IeNiel mporpaMMebl 1Mo (GU3KMKEe Ha YPOBHE OCHOBHOTO OOMIETO 0Opa3oBaHMS

o0ecreunBaeTcs pelieHueM CIeAYoNnX 3a1ay:

e puoOpeTeHHEe 3HAHWA O JAMCKPETHOM CTPOSHUM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpPETeHHE YMEHUIN OMUCHIBATH U OOBSICHATH (DU3MUYECKUE SIBJICHUS C HMCIIOJIb30BAHHEM
MOJIYYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEUICHUS MPOCTEHUINTUX PACUETHBIX 33714 C UCTIOIb30BaHUEM (U3UUECKUX
MoOjIeJIell, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HaOIIOAAaTh MPUPOJHBIC SBJICHUS U BBINOJHATH ONbBITHI, Ja0OpaTOpHBIE
paboThl M OKCIEPUMEHTAIbHBIE HCCIIEOBAHMUS C HCIIOJIB30BAHUEM HM3MEPUTEIbHBIX
puOOopoB;

e ocBOocHHME TMPUEMOB paboThl ¢ wuHPOpManKe (QUINYECKOr0 COACPKAHMS, BKIIOYAS
WH(OPMAIIHIO O COBPEMECHHBIX JIOCTHKCHUAX (DU3HMKH, aHAIN3 M KPUTHUECKOE OIICHUBAHHE
nH(pOpMAIIHH;

® 3HAKOMCTBO CO cdepamu MPo(HEeCCHOHATBLHON IESITCIBHOCTH, CBS3aHHBIMU C (DU3WKOWU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DPU3MUECKON HAYKH.

Ha wusydenue ¢usuku (6a30BbIi ypOoBeHb) Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUA
orBoautcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 ydaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B Henemto). i MHAMBUAYaJIbHOTO OOY4YEHMsI HA YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHusl OTBOAMUTCS | Yac B HEIEIO B KaXKIOM KJiacce.

[Ipennaraemslii B mporpamMmme mo (¢u3MKe MepeueHb JTaOopaTOpHBIX PabOT U OMBITOB HOCUT
pEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JeNaeT BEIOOP MpoBeAeHHsI 1a00paTOPHBIX pabOT U OMBITOB C
Y96TOM WHIUBUAYATBHBIX OCOOCHHOCTEH OOYJarOIIMXCs, CIUCKA JKCICPUMEHTAIBHBIX 33 aHui,
mpeiaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 10 (PU3HKeE.

COJEP/)KAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®dusuka u e€ poib B NO3HAHMHN OKPY/KAIOIIEro MUpA.

®usznka — Hayka o npupone. fBneHus npuponabl. PuU3NUECKUE SBJICHMS: MEXaHUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BelWYMHBL. M3mepenue (Qusnueckux BenuuuH. DuU3MUECKHE TPUOOPBHIL.
[TorpemHocTs U3MepeHnii. MexayHapoHas CHCTEMa €AVHMII.

Kak ¢wu3uka u npyrue ecrecTBeHHble HaAyKH HM3y4aroT Ipupony. EcTecTBeHHO-HAyYHBIH METO.
MOo3HaHUs: HaOJIOJEHHE, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBHKEHHE TUIOTE3, IKCHEPUMEHT IO
IIpOBEpKE TuUMoTe3, OOBsICHEHHWE Habmomaemoro sBieHus. Onucanue (U3NYECKUX SIBICHUH C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEMIOBbIE, DJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. O®uznueckue NpuOOpPHl M Mpoleaypa MNpsSMbIX H3MEPEHH aHaJOroBHIM U LU(POBBIM

puOOpoOM.

Jlabopamopuvie pabomsl u onvimol.



OmnpeneneHue LEeHbI JeIeHUs IKalbl U3MEPUTEIBHOT0 NMproopa.

N3mepenue paccTosHUN.

W3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasmMepoB MaJIbIX TEl.

W3mepenne TemmepaTypbl IpH IIOMOIIM JKHUAKOCTHOTO TEpPMOMETpa M JaT4MKa
TeMIIepaTyphl.

ok wbdE

6. IlpoBemeHuWe WCCIENOBaHMS IO TMPOBEPKE THIOTE3BI: JaJbHOCTh TOJNETa MIApUKAa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasznes 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHHUHU BelecTBA.

CrpoeHue BemecTBa: aTOMBI U MOJICKYJIbI, HX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIECTBA.

JIBmkenune yactul] BemiecTBa. CBsI3b CKOPOCTU JIBIDKEHHUS 4YAaCTHIl C TEMIEpaTypoil.
BbpoynoBckoe naBuxkenue, nauddysus. BsaumoneiictBue dYacTuil BelIecTBa: NPUTSHKEHUE U
OTTaJKWBaHUE.

ArperatHbple COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAITUTHUCCKUX )
Ten. B3auMOCBs3b MeXAy CBOWMCTBAMH BEIECTB B PAa3HBIX arperatHbIX COCTOSHUSIX M UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.

Jemoncmpavyuu.

1. HaGmromenue OpOyHOBCKOTO ABFKEHHS.

2. HabGmrogenue nuddysuu.

3. HaOmrogenue sBieHUM, OOBIACHAIOMIUXCS MPUTSHKCHHUEM WU OTTAIKHMBAaHUEM YaCTHII

BEIIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka quaMerpa aToMa METOJIOM PsJIOB (C MCIoJIb30BaHHEM (hoTorpaduii).

2. OmbIThI 110 HAOIIOACHUIO TEIIJIOBOTO PACHIMPEHHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO JCHCTBHS CHIT MOJICKYJIIPHOTO MPUTSKCHUS.

Paznen 3. /IBuskenune u B3auMo/ieiicTBe TeJl.

Mexanuueckoe ABukeHHE. PaBHOMepHOe M HepaBHOMepHoe nBmkeHue. CkopocTh. CpenHss
CKOPOCTH MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTH u BpeMeHU JBIKEHUSI.

SIBnenue wHepIMH. 3aKOH WHEpIUU. B3amMojeicTBre Tel Kak MpUYMHA H3MEHEHHUS CKOPOCTH
IBYOKCHHSI Tel. Macca kak Mepa WHepTHOcTH Tena. [lmortHocTth BemectBa. CBSI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eMHUIIe 00hEMA BEIIecTBa.

Cuna kak xapakTepucTHKa B3ammojeiicTBus Ten. Cuma ynpyroctu u 3akoH ['yka. M3smepenue
CWIBI C TOMOIIBI0 JTUHAMOMETpa. SIBJICHHWE TATOTEHUS M cwia TspkecTd. Chia TsHKECTH Ha JIPYTHX
wiaHerax. Bec Tema. HeBecomocts. CrokeHHE CHJI, HaNpaBJIEHHBIX IO OJHOM MpPsAMOIA.
PaBHogeiicTByromas cun. Cuna tpeHus. TpeHue CKOJIbKEHUS U TpeHUe Mokos. TpeHue B MpHUpoje U
TEeXHHKE.

Hemoncmpayuu.

Hao0umrotenre MeXaHW4IeCcKOoro JIBHKSHUS Tea.

H3mepenune ckopocTy MPSIMOJIMHEHHOTO ABMKEHUS.

HaGmroienue sSBJIeHUS] HHEPIIHH.

HaGumrotenne n3MeHeHUsT CKOPOCTH TIPH B3aUMOJICHCTBUH TElL.

CpaBHeHHE Macc MO B3aUMO/ICHCTBHUIO TE.

CrnosxeHue cull, HaMPaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuvie pabomul u onvimol.

1. OmpenencHue CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IMIapHKa B JKHJIKOCTH, MOJCIH
AIEKTPUIECKOTO aBTOMOOHIIS U TaK J1ajiee).

ok wnE



OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHUS OpycKa WM IIapuka 10 HaKJIOHHOU
IIJIOCKOCTH.

Onpenenenye MIOTHOCTU TBEPJOTO TENA.

OnbpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTskeHHs (nedopManuu) MOPYKHUHBL OT
MIPUJIOKEHHOMN CHJIBI.

OHBITBI, ACMOHCTPpHUPYIOIIUEC 3aBUCUMOCTL CHJIBI TPCHUA CKOJIBXKCHUA OT BCCa TCJIa U
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEN.

Pasznen 4. laBjieHne TBEPABIX TeJl, )KMIAKOCTEH U ra3oB.

Hasnenue. CriocoObl yYMEHBIIEHHs] M yBEIMYEHUs JaBieHHUs. JaBneHue raza. 3aBUCUMOCTb
JaBJIeHUs raza oT o0bEma, Temmeparypsl. [lepenada maBrneHust TBEPABIMHU TElIaMH, KHUAKOCTSIMH H
razamu. 3akoH [lackans. [TaeBMaTH4ecKre MalIMHBI. 3aBUCUMOCTD JIaBIICHUS KUIKOCTH OT TITyOWHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyasl. ['uapaBinueckie MeXaHU3MBbI.

ATtmocdepa 3eminu u atmocdepHoe aaBieHue. [[pudrHbl CylecTBOBaHUS BO3IYIIHOM 000JI0YKH
3emmu. Ombit Toppudernm. M3mepeHne atMochepHOTrO IaBJiCHHS. 3aBUCHMOCTh aTMOC(HEpHOro
JIABJICHUS OT BBICOTHI HAJT ypoBHEM MOPsL. [IpubopsI 11 u3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX Telo. BrlTankuBaromas (apxuMe0oBa) cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

ok wnE
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3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOCc(hEpHOTO ABICHHMS.

3aBHCUMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTU Tela U IJIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue nuaBaHus TeN: MJIaBaHUE WIM MOTPYKEHHE TENl B 3aBUCHMOCTH OT COOTHOILIECHHS
IUIOTHOCTEH TeJla M )KUOKOCTH.

Jlabopamopnsie pabomol u onvimol.

1.

HccnenoBanue 3aBUCMOCTH BeEca Teja B BOAE OT 00bEMA NOrpyKEHHOM B JKUIKOCTh YacTU
Tena.

Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B XKUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUIIBI, JEHCTBYIOLIEH HA TEIO B KUAKOCTH, OT
MaccChbl TeJa.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha TEJO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YACTH T€Ja U OT INIOTHOCTH >KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKM M OIpPENEICHHE €€
rpy30N0ABbEMHOCTH.

Paspnen 5. PaGoTra u MOIHOCTB. JDHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTble MexaHM3MBI: pblyar, OJOK, HAKJIOHHas IJIOCKOCTh. IIpaBHUIO paBHOBecHs pblyara.
[IpumeneHnne mpaBmiia paBHOBECHS pbiuara K OJoky. «3o0sioToe mpaBmio» mMexanuku. KITJ[ mpoctex
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetnueckas u noreHuumanbHas sHeprus. lIpeBpamienne onHoro suaa
MEXaHMYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs PHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.



Jlabopamopuusie pabomot u onvimel.
1. Onpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHYKCHHHM TeJa MO TOPU30HTAIbHON
IIOBEPXHOCTH.
2. HccnenoBaHue ycIOBHI paBHOBECHS phluara.
3. Hsmepenne KIIJl HaKIOHHOM MJIOCKOCTH.
4. HW3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
8 KUIACC

Pa3nen 6. TensioBhIe AIBJICHUSA.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUUYECKOM TEOpUHM CTPOCHHS BemiecTBa. Macca u
pa3Mepbl  aroMOB M MOJIeKyJ.  OmBITBI,  MOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopnenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucraminmueckue u
amop¢ubie Tena. OOBSICHCHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEN HAa OCHOBE IOJIOKEHUUN
MOJICKYJIIPHO--KUHETHYECKON Teopun. CMauyuBaHUE U KaUJUIIPHBIC SIBJICHUA. TEeII0BOE pacuIupeHne
U CXKaTHe.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBM)KEHUS 4acTUL. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIuionepeaada u coBeplieHue padboTsl. Buibl
TEIUIONIEPEeIauu: TEIJIONMPOBOAHOCTb, KOHBEKIIUS, U3IyYCHHE.

KonnuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TermaoBoro OamaHca. IlmaBmeHue u oOTBepAeBaHHE KPHUCTAJUIMYECKUX
BEIIECTB. Y IeTbHAs TEIUIoTa IuiaBieHus. [lapooOpasoBanue u koHaeHcanus. Vcnapenune. Kunenue.
VYaenpHas TeIIoTa MapooOpa3oBaHMA. 3aBUCHMOCTh TEMIIEPAaTyphl KHIIEHHS OT arMochepHOro
JTaBJICHUSI.

BnaxxnocTs Bo3yXa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHuUs.

[Tpunnumner pabots! TernoBsix aurateneit KIIJ[ remmoBoro nurarens. TenaoBbie ABUTATENN U
3allUTa OKPYKAIOMIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysun.

Habmtoienue sSBiaeH cMaYMBaHUsI U KaMWUTSIPHBIX SBJICHHM.

HalGmronenue TenioBoro pacuimpeHus Te.

N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMa M HArpEBaHUM W OXJIAXKICHHH.
[IpaBuna u3amepeHus TeMrepaTypsl.

Buasl Tenionepenaun.

OxJax1eHre Ipy COBEpUIEHUH PabOTHI.

CoNaORrwDdE

HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH.
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. CpaBHEeHUE TEIIOEMKOCTEH pa3IMUHbIX BEILIECTB.

. Habmoienue xuneHus.

. Habmroienue nocrostHCTBa TeMIEpaTyphl MpH IIaBJIEHUU.

13. Mojenu TEIIOBLIX ABUTATENEH.

Jlabopamopuvie pabomol u onvimol.

1. OmbIThl O OOHAPYKEHUIO ACHCTBUSI CUI MOJIEKYISIPHOTO MPUTSIKEHUS.

2. OMNBITHI TTO BBIPAIIMBAHUIO KPUCTAIIIOB IOBAPSHHOM COJIM MITH caxapa.

3. OmBbITHI 110 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEll.
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4. Ornpenenenne NaBIeHUS BO3AyXa B OJJTIOHE IINPUIIA.

5. OmbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT €ro 00bEéMa M HarpeBaHUs
WM OXJIAXKJICHUS.

6. IlpoBepka THMOTE3bl JUHEWHOH 3aBUCUMOCTH JUIMHBI  CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUECKON TPyOKE OT TeMITepaTyphI.

7. Habnronenne U3MEHEHUS BHYTPEHHEH YHEPTUU Tella B Pe3yJIbTaTe TeIIonepeiadn u paboThI
BHCIIHUX CHUIJL.

8. HccnenoBanwue siBJICHHUS TEIIOOOMEHA MIPH CMEIIMBAHUH XOJIOTHOM M rOpsiueid BOJIBI.

9. OrmpeneneHne KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJIOM IMPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIHHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. VccnenmoBanue mporiecca HCapeHHsL.

12. OnpeneneHrne OTHOCUTEILHOMN BIQKHOCTH BO3/IyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABJICHUS JIbA.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

DnekTpuzanusa Tell. [[Ba poja sieKTpuYecKUX 3apsaoB. B3auMolelcTBHE 3apsyKEHHBIX TeEl.
3akon Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICUCTBUS 3apsDKEHHBIX TEI OT BEIWYHHBI 3apsAI0B U
PACCTOSIHUSL MEXKIY TeJIaMu).

Onektpuueckoe rmone. Hanpsok€HHOCTh aAnekTpudeckoro mnosst. [lpuHnum cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTApHbIA dJEKTpUUecKuil 3apsaa. CTpoeHue aTtoma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHECHHUS DIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPUUECKOTO TOKA. VICTOUHUKU TOCTOSTHHOTO
ToKa. JIGHCTBUS DJIGKTPUUYECKOTO TOKA (TEIUIOBOE, XMMHUUYECKOE, MAarHUTHOE). DIJICKTPHUUYECCKUN TOK B
JKMJKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. Diekrpudyeckoe HanpspkeHue. ConpoTUBIIEHUE TTPOBOIHUKA.
VYnenpHOE€ compoTHUBIEHHE BemiecTBa. 3akoH Oma st ywyactka unenu. [lociemoBarenbHoe U
napajieIbHOE COEIMHEHHUE MPOBOIHHUKOB.

PaGotra u MomiHOCTH 37€KTpUUYeCKOTro Toka. 3akoH Jxoyns—JleHma. DnekTpudyeckue 1enu U
MOTpeOUTENHN IIEKTPUUECKON dHEepTrun B ObITy. KOpoTKOE 3aMbIkaHue.

ITocTossmaBle MarHuTel. B3anMojelcTBHE TOCTOSHHBIX MAarHUTOB. MarHmTHOe TIOJIe.
MarnuTtHoe mose 3eMiId U €ro 3HaueHWe A Ku3HU Ha 3emie. OmblT Opcrena. MarauTHoe mosie
AJEKTPUYECKOTO TOKa. [IpuMeHeHHne 31eKTpOMarHuToB B TE€XHHUKE. [[efiCTBME€ MAarHUTHOIO MOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBHUTATENb MOCTOSTHHOTO TOKAa. VCIonb30BaHUE AJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

O1BITH ®dapages. SIBnenue 3JIEKTPOMArHUTHOMN WHAYKLWH. IIpaBuio Jlenna.
Onektporernepatop. CrnocoObl MOTYYEHHsS DJIEKTPUYECKOW OSHEPTrUu. DIEKTPOCTAHIMH  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DnekTpu3anus Teul.

JIBa pojia JIEKTPUUECKUX 3apsi0B U B3aUMOJCIHCTBUE 3apsKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE AIEKTPOCKONA.

DneKkTpocTaTu4ecKas NHIYKIHUS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKYU U AUDIIEKTPUKHU.

MopenupoBaHre CUIIOBBIX JIMHHUH JIEKTPUYECKOTO OIS,

M cTOYHNKH TTOCTOSTHHOTO TOKA.

NGO wDdPRE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JleficTBUSA SIIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B JKUIKOCTH.

["a3oBbIii pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTpuyecKoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u mara3uH COPOTUBIICHUN.

B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIICHUS IOJIOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.

MarauTtHoe 1nosie Toka. JJIeKTPOMarHur.

JleficTBrE MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

WccnenoBanue siB€HUS AIEKTPOMarHiTHOM HHIYKIIUH.

OnsiTel @apajes.

3aBUCUMOCTh HallpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIEeKTPOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onvimol.

ok wnE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKH.

C6opka u mpoBepka paboThl MEKTPUUECKON LEMH NOCTOSHHOTO TOKa.

W3mepenue u perysinpoBaHue CUIIbl TOKA.

W3mepenue u peryinupoBaHue HalPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YEpEe3 PE3UCTOpP, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSIKEHUSI HAa PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh IEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAIU MOMIEPEYHOro CEYEHHs U MaTepHara.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUM IPHU IOCIEAOBAaTENIbHOM COEAVWHEHHH JABYX
PE3UCTOPOB.

[IpoBepka npaBuia s CUIIbI TOKA MTPU NAPAIIIETIBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUUECKOI0 TOKA, UIYILETO YEpPe3 PE3UCTOP.

Onpenenenre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS HA HEH.
Omnpenenenne KIIJI narpesarensi.

HccnenoBanne MarHUTHOIO B3aMMOJIEHCTBHS IOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHuTHOTO TOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U Pa3/IeIeHUH.
HccnenoBanue NeNCTBUS JIEKTPUUIECKOIO TOKA HA MArHUTHYIO CTPETIKY.

OnpITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHUJIbI B3aUMOJEUCTBUS KATYUIKU C TOKOM H
Mar"uTa OT CHJIbl TOKa U HaIllPaBJIEHUS TOKA B KaTYyIIIKE.

N3ydeHnue neiicTBUs MAarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTEIsl.

N3mepenne KI1/] anekTpoaBUraTebHOM yCTaHOBKH.

OnpIThl MO HUCCIEOBAHMIO SBJICHUS DSJEKTPOMAarHUTHOM HWHAYKIMH: HCCIIEJOBaHHE
W3MEHEHUI 3HaYEHMsI U HAIIPABJICHUSI MHAYKLIIHOHHOTO TOKA.



9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBmkeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCUTEIBHOCTH
MEXaHUYEeCKOro  JABWKEeHMA. PaBHOMepHOe  npsMonuHenHoe — ABumkeHue.  HepaBHoMepHoe
psiMOJIMHEHOE ABM>KeHue. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb Tea [P HEPAaBHOMEPHOM JIBUKEHHM.

VYckopenue. PaBHOyckopeHHOE mpsiMoiuHelHOe nBrkeHne. CBoOOaHOE maneHue. OIBITHI
lanunes.

PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH. [lepnoa u yactora obpamienus. JIuneitnas u yriosas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

[TepBriii 3akoH HrprloTona. Btopoit 3akon Herotona. Tperuit 3akon Hprotona. I[lpunuun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHJIa TPEHHS CKOJIbKEHHUS, CHJIa TPEHHS MOKOS,
JIPYTUE BUIBI TPEHUS.

Cuna TsSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHEe CBOOOJHOro majeHus. JIBumkeHue
nmaHeT Bokpyr Connua. [lepBas kocmuyeckast ckopocts. HeBecoMoCTh U eperpysku.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Ttena. M3menenue wumnynbca. Mmnynbc cuibl. 3aKOH COXpaHEHUsT HUMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanuueckasi pabota 1 MOIIHOCTb. PaboTa cui TSXecTH, ynpyroctu, TpeHus. CBsi3b S3HEPIUU
u pabotel. [loTeHnManbHas »HEpPrus Tena, MOMHATOrO HaJ TMOBEPXHOCTHIO 3eMiH. [loTeHnmanbHas
SHeprusi cxkartoil npyxusHbl. KuHernueckas sHeprus. TeopemMa O KHMHETMYECKOM SHEPruu. 3aKOH
COXpaHEHUs MEXaHUYECKOU SHEPTHUH.

Jemoncmpayuu.

1. HabGmoneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE TIyTel M TPACKTOPUH JIBHXKEHHUS OJHOTO W TOTO K€ Tela OTHOCUTEIHLHO Pa3HbIX

TeJI OTCYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSMOJIHMHEHHOTO ABMKEHHUSL.

4. WccnenoBaHue MpU3HAKOB paBHOYCKOPEHHOTO JBUKEHMS.

5. HalGmrogenue qBMKEHHS TeJa MO OKPY>KHOCTH.

6. HaOnromenne MexaHMYECKUX SIBICHUMN, MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexka» mpu

e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHsI TeJla OT MAacChl TeJa U IEUCTBYIOIIEH Ha HETO CHIIBI.

8. HalGmrogenue paBeHCTBa CUIT TIPU B3aUMOJICHCTBUU TE.

9. V3meHeHue Beca Tena MPH YCKOPEHHOM JIBHXKEHUH.

10. [Mepenaua uMITyIBCA TIPH B3aMMO/ICHCTBHUH TEIL.

11. IIpeoGpa3oBaHus SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHre uMIysbca Mpu HEYIPYroM B3aUMOJCHCTBHH.

13. CoxpaHneHne uMmIysbca npu abCoNOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. HabGmroieHre peakTHBHOTO JIBUKCHHUSI.

15. CoxpaHeHne MEXaHUYECKOUN SHEPruu Mpu CBOOOAHOM Ma/IeHUN.

16. CoxpaHeHre MEXaHUYECKOM SHEPTUHU TIPU JBUKSHHUHU TeJa MOJI ASHCTBHEM MPYKUHBIL.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa AJisi pa3roHa W JaJbHEHIIEro paBHOMEPHOI'O JBMKEHMSI IIapHKa

VI TEJIEKKH.



2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBXKEHHS OpycKa WM JBIDKCHHS IIapuKa II0
HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tela TMpPH PABHOYCKOPEHHOM JBW)KCHHHM 110 HAKJIOHHOW
TUTOCKOCTH.

4. WccnenoBaHue 3aBHCHMOCTH IIYTH OT BPEMEHH NPU PAaBHOYCKOPCHHOM JIBMDKEHUH 0Oe3
Ha4aJbHOW CKOPOCTH.

5. TlpoBepka TUMOTE3Bl: €CIHU MPH PABHOYCKOPEHHOM JBIDKEHUU 0€3 Ha4dallbHOM CKOPOCTH

IyTH OTHOCATCS KakK psiji HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME POMEKYTKH BPEMECHHU

OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHSI OT CHJIBI HOPMAJIBHOTO JTABJICHHMSL.

Onpenenenre KodhUITUEHTA TPESHUS CKOIBKCHHS.

OnpeneneHne )XECTKOCTH TPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBIYKCHHH TeJIa 10 TOPH30HTAILHON

© o~

MTOBEPXHOCTH.

10. OnpeneneHue pabOTHl CHJIBI  YOPYTOCTH TIPH TOABEME Tpy3a C HCIOJIb30BAHUEM

HEMOJIB)KHOTO U MOJBIKHOTO OJIOKOB.

11. syyenue 3aKoHa COXpAaHEHHS SHEPTUU.

Paznen 9. Mexanuveckne KoJjie0aHUs U BOJIHBI.

Konebarenpnoe nBmwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHWIA: TEpHOJ, dYacToTa,
amruintyna. MatemMaTuueckuil U Mpy>KUHHBIN MasTHUKU. [IpeBpalienre sHepruu npu KouedaTeIbHOM
JIBUKCHHH.

3aryxatomme kKonebaHus. BrpiHyxkneHHsle kojeOanus. Pezonanc. MexaHudeckue BOJHBIL.
CpoiicTBa MeXaHWYECKUX BOJH. [IpofobpHBIC M MOTIEpEeYHbIC BOJHBL J[JTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHbBI B TBEPIOM Teje, CEHCMUYECKIE BOJIHBI.

3Byk. ' poMKOCTB 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmroienne BeIHYX/IEHHBIX KOJIeOaHUI 1 pe30HaHca.

PacrmipocTpaneHre mpoI0bHBIX M MTOTIEPEYHBIX BOJTH (HA MOJICIIH).

HabnroneHne 3aBUCHIMOCTH BBICOTHI 3BYyKa OT YacTOTEHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopmuwvie pabomol u onvimol.

1. Onpeznenenne 4acTOTHI U TIEPUO/IA KOJIEOAHHI MATEMAaTHUECKOTO MasiITHHKA.

2. OmpepeneHue 4acTOTHI M ITEPHOJIa KOJICOAHHA MTPYKMHHOTO MasTHUKA.

ok wnE

3. MHccrnenoBanue 3aBUCUMOCTH NEpHOAA KojeOaHHUH MOABELUIEHHOTO K HUTH I'py3a OT JUIMHBI
HUTH.

4. UccnegoBaHue 3aBUCUMOCTH Mepro/ia KoieOaHull Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

5. IlpoBepka HE3aBUCUMOCTH MEpHOa KOJEOAHUN Ipy3a, MOJBEHIEHHOTO K HUTH, OT Macchl
rpysa.

6. OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHOJa KoJeOaHU MPYKUHHOTO MasTHUKA OT
MAacCCBhI I'Py3a U )KECTKOCTU MIPYKUHBI.

7. VI3mepeHue ycKOpeHHs! CBOOOIHOTO Ma/IEHUS.

Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEKTPOMarHuTHOE NOJE. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWMCTBA 3JEKTPOMArHUTHBIX BOJIH.

IMxana OJICKTPOMAariuTHBIX BOJIH. Hcnoap3oBanne SJICKTPOMArduTHBIX BOJIH JJIA COTOBOH CBS3M.
DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBa CBETa.
Jlabopamopuusie pabomot u onvimel.
1. WM3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIIBHOTO Tede(oHa.
Pasznen 11. CBeToBbIe IBJICHUS.
JIyueBas monens cBera. Mctounuku cBera. [IpsmonnHeliHoe pacipoCTpaHeHUE CBETa. 3aTMEHHUS
Comnua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)Ke€HHUsI CBETA.
[Ipenomiienue cBeta. 3akoH mpenomieHus cBeTa. [lonHoe BHyTpeHHee OTpa)KEHHE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox mydeid B nmH3ze. OnTrdeckas cucrema ¢oToanmapara, MEKPOCKONA U TeJeCKOoma.
I'na3 kak ontuyeckas cucreMa. bin3opykocTh U JabHO30PKOCTb.
Pasznoxxenue 6enmoro ceera B crnekTp. OnbiTel HbtoToHa. Cio)keHHE CIEKTpPalbHBIX IBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimonuHeitHOE pacpoCcTpaHeHHE CBETA.
OTtpaxeHue cBera.
[Tonyuyenne n300paxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienune ceera.
OnTUYeCKUN CBETOBOI.
Xon nydeil B cobuparoieit muH3e.
Xox JIydel B pacCEenBarOLIEH JIMH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[TpunHmn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10 Monenb riasa.
11. PaznosxkeHue 6€10T0o CBETa B CIIEKTP.
12. TTony4yenune 6e10ro cBeTa NMpH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopmuwvie pabomul u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUsSI CBETOBOTO JIyda OT YIJia MaJeHHUs.
2. N3ydenue xapaKTEepUCTHK H300paXeHHUs TIPEAMETA B IJIOCKOM 3epKaJe.
3. HccrnenmoBanme 3aBUCMMOCTH yrila MPEJIOMJICHHS CBETOBOTO Jy4a OT yIjia TaJeHHus Ha

CoNoOR~LDdDPE

I'PaHULE «BO3yX—CTEKIIO».

4. TlonyueHue n300pakxeHUI ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenue POKYCHOTO PACCTOSIHUSI M ONITHUECKOU CUJTBI COOMPATOIIEH JIMH3BI.

6. OMBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI IO BOCTIPUATHIO 1[BETA MTPEIMETOB MPHU MX HAOIIOJICHUH Yepe3 LIBETOBbIE (PHIIBTPHI.

Paznea 12. KBanTtoBble siBJIeHHS.

OmneiTel Pezepdopna m mianerapHas Mojaenb atoma. Mopens aroma bopa. Mcnyckanue u
MOIJIOIIEHUE CBeTa aTOMOM. KBaHTHhI. JIMHEHYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznyyeHus. CtpoeHue aToMHoro siapa. HykinoHHas
MoJzienb aTroMHoro snapa. M3oronsl. PannoaktuBHble nmpeBpamienus. Ilepuon nomypacnana aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEN. DHEpPrusl CBA3U
aTOMHBIX sanep. CBsa3p Maccsl U 3Hepruu. Peakuuu cuHTe3a U neneHus suaep. VIcTOUHHMKM dHepruu
ConHua u 3B€37.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.



CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphI pa3IYHbIX Ta30B.

CrnexTp Bomopo/a.

Hab6mronenue TpexoB B kamepe Bunbcona.

PaGora cuérurka HOHU3UPYIOMINUX U3TYyUCHHH.

Perucrparus uznydeHus IPUPOIHBIX MUHEPAJIOB U TIPOTYKTOB.

JIaﬁopamoprle padomout u onvimol.

1. HalGmroneHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. VccnenoBaHue TpEeKOB: U3MEPEHHE DSHEPrMM 4YaCTHIBI IO TOPMO3HOMY MyTH (1O
¢dororpadusam).

3. HW3mepeHue pagnoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IAK0 M MOTYJIb.

[ToBTOpUTENBHO--00001AIOIUI MOAYNIb NpEAHA3HAYEH JUIsl CHUCTEMATHU3allud U O0OOIIeHUS

SRS NI

MPEIMETHOTO COJACPKAHMSI M OTbBITa JIEATEIHHOCTH, NMPUOOPETEHHOTO TPU HM3YUYECHUU BCETO Kypca
Gu3MKM, a TakkKe IS MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHY IO (u3uke s
o0yuaromuxcsi, BHIOPABIINX 3TOT Y4EOHBIN IPEIMET.

[Tpu mu3yueHHH TAaHHOTO MOJYJIS PEATH3YIOTCS M CUCTEMATU3UPYIOTCSI BHIIBI JCSTEIBHOCTH, HA
OCHOBE KOTOPBIX O00ECIeYMBACTCS JIOCTMDKCHHE MPEAMETHBIX W METaNpeIMETHBIX IUIAHUPYEMBIX
pe3ysbTaToB 00y4deHHs, (GOpPMHUpPYETCS ©CTECTBEHHOHAyYHAas TI'PaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB UCCJICOBAHUS SBJICHUN IPUPOJIbl U TEXHUKH, OBJIAJICHUEC YMCHHUSIMU OOBSACHATh (PU3HUUCCKUE
SIBJICHHsSI, TIPUMEHSS TIOJYYCHHBIC 3HAHWS, peIIaTh 3aJadyd, B TOM YHCJIEC KAauyeCTBEHHBIC U
IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIHATBEHO NEATENBHOCTHBIA XapakTep JaHHOTO pasjerna peain3yercs 3a CY4ET TOro, 4To
00y4JaroIuecs BBITIOIHSIIOT 3aJJaHMsI, B KOTOPBIX UM IPeIaraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHHI PacllO3HABATh W HAYYHO OOBSACHATH (PU3MUCCKUE SIBIICHHS B
OKpY’KaroIIel IPUPOJIe U TIOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIC METOJIbI HCCICIOBAaHUS (PU3NICCKUX SBICHHUNA, B TOM YHUCIE JUIS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI HaOO0JIe€ BAKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUN, HATIPUMED,
MIPAKTUIECKOTO MCITOJIb30BAHUS PA3IMIHBIX HCTOYHUKOB SHEPTHH HAa OCHOBE 3aKOHA TMPEBPAICHUS U
COXPAHCHHUS BCEX M3BECTHBIX BHJIOB DHCPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

W3yuenne (u3uku Ha ypoBHE OCHOBHOTO 00mIero oOpa30BaHUS HAINPABICHO Ha JOCTH)KEHUE

JIMYHOCTHBIX, MCTAITPCAMCETHBIX U IPCIAMCTHBIX 06pa30BaTeHBHBIX PC3yJIbTATOB.

B pesynbTrare uzydenus Gu3MKU Ha YpOBHE OCHOBHOIO 00I1ero oOpa3oBaHus y o0Oydarouerocs

OyayT chOpMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B YACTHU:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nuecKkoi HayKH;
- IGHHOCTHOE OTHOIIIEHUE K JTOCTHKCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB,;

2) rpa:KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- T'OTOBHOCTb K AKTHMBHOMY Y4YaCTUIO B O6CY)KI[CHI/II/I OGH.IGCTBGHHO S3HAYUMBIX MU I3THUYCCKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PHU3HKH;

- OCO3HAHHUEC BaA)KHOCTU MOPAJIbHO--3THUYCCKUX IMPUHIIUIIOB B JCATCIbHOCTHU y‘-IéHOI‘O;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPHUSTHE 3CTETHYECKHX KauecTB (hM3MUECKON Hayku: €€ TapMOHUYHOIO IOCTPOCHHS,
CTPOroCcT, TOYHOCTH, JIAKOHUIHOCTH

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HAHME LIEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISAIONIEH KYIbTYpHI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

- OCO3HaHHE IIEHHOCTH O€30IMacHOro 00pasza >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTU TMpaBUi 0€30MacHOr0 MOBEIEHHUs Ha TPAaHCIOPTE, HAa AOpOrax, C AJNEKTPUYECKUM H
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBHUSAX;

- copMHUPOBAaHHOCTh HaBbIKAa pedIeKCUH, MPU3HAHKME CBOETO IMpaBa Ha OIIMOKY M TAaKOrO JKe
npaBa y JIpyroro 4eJioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTHBHOE yYacTH€ B pEIICHUWU TMPAKTUYECKUX 3aJad (B paMKax CeMbH, 00pa30BaTeIbHOMU
OpraHMu3aIiy, TopoJia, Kpas) TEXHOJIOTMYECKON U COIMATbHOW HAMpaBIEHHOCTH, TPEOYIOIUX B
TOM YHCIIe U (PU3UIECKUX 3HAHU,

- HHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA:

- OpUEHTAIIS HA MPUMEHEeHHe GU3NYECKUX 3HAHWUM AJIs pElIeHUs 3a7a4 B 00JIaCTH OKPYXKaroIIeH
cpenbl, IMIAaHUPOBAHUS IMOCTYNKOB M OLUEHKM HMX BO3MOXHBIX MOCIEICTBUM ISl OKpYKarouei
Cpenbl;

- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTel UX PelIeHus;

8) ajanTanuu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI cpeabl:

- MOTPEeOHOCTh BO B3aMMOJICHCTBUM TPHU BHIMOJHEHHH HCCIEIOBAHUN U MPOEKTOB (DU3UUYECKOM
HANPaBIEHHOCTH, OTKPHITOCTh OIBITY M 3HAHUSAM JIPYTHX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO A TEIbHOCTD;

- TOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHIA, B TOM 4ucje (HOPMYIUPOBATH HJAEH, MOHSATHS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHHUSIX;

- 0CO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 06macTu pusmku;

- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA;

- CTPEMJICHUEC aHAJIM3UPOBATH U BLIABIIATH B3AMMOCBA3H IIPUPObI, 06HIGCTBa 1 DKOHOMHKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUM;



® - OIlEHKAa CBOMX ACHCTBUHN C YUETOM BJIMSHHUS HA OKPYXKAIOUIYIO CPENY, BO3MOXKHBIX TJIOOAIBHBIX
MOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHHS mporpamMmsbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHHs y
oOyuatomierocsi  OyayT  copMUpOBaHbI ~ MeTanpeaMeTHble  Pe3yJabTaThl,  BKJIIOYAIOIINE
M03HABaTeNIbHbIE YHUBEpPCaJIbHbIe ydeOHbIE NEHCTBUS, KOMMYHHKAaTHUBHBIE YHUBEpCAJIbHbIE yueOHbIE
NENCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

® BBIIBIIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUMN);

® YCTaHABJIMBATh CYIIECTBEHHbIM MpPHU3HAK KiaccU(UKaLMu, OCHOBaHMS Juid 0000IIeHus u
CpaBHEHMS,

® BBIIBIISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUs B paccMaTpuBaeMbIX (akTaX, IaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

® BBIIBIATH IPUYMHHO--CIIEJICTBEHHBIE CBA3M IIPU H3Yy4YeHUM (U3MYECKUX SBJICHUH U
IIPOLIECCOB, JIeNaTh BBIBOABI C MCHOJIb30BAaHUEM JEAYKTUBHBIX W HHAYKTHUBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEINYMH;

® CaMOCTOSITENIFHO BBIOMpATh CHOCOO pemieHust y4eOHOW (QHU3MUecKo 3amadyd (CpaBHEHHE
HECKOJIbKMX BapUaHTOB  pELIEHUs, BbHIOOp Hauboiee MNOAXOIAIIET0 €  y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTebcKue 1elCTBUS !

®  UCIMOJIb30BaTh BOIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT I10O3HAHMS;

® [POBOJUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (PU3NUECKUit
HKCHEPUMEHT, HEOOJIbIIIOE NCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

® OlIEHUMBaThb Ha INPUMEHHMOCTh U JIOCTOBEPHOCTh HMH(OpMAIHMIO, MOJYyYEHHYI0 B XOJe
UCCIIEIOBaHMS WJIN DKCIIEPUMEHTA;

® CaMOCTOATENBHO (OPMYIMPOBATH OOOOILIEHHS M BBIBOJABI IO pe3yJbTaTaM IMPOBEIEHHOTO
HaOJI0IeHNUs, OMbITA, UCCIIECI0BAHMS;

® [IPOTHO3UPOBATh BO3MOXKHOE JajbHEHINee pa3BUTHE (U3UUYECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

® [pPUMEHATh pa3IMYHBIE METO/bl, WHCTPYMEHTBHl M 3alpochl INpH MOHCKE M O0TOOpe
MH(OPMAaLIMK WIN JAaHHBIX C YUETOM IPENIOKEHHON yueOHO! (hr3nuecKoi 3a1auu;

® aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BHUIOB
1 (hopM Ipe/ICTaBICHNUS;

® CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMy MpelacTaBieHHUs HHPOpPMAILUMH U
WJUTIOCTPUPOBATH PELIaeMble 3aJ]a4l HECIOKHBIMU CXEMaMH, JUarpaMMaMu, HHOU rpadukoit
U UX KOMOMHALIUSMHU.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:

e B XxoJie 00CYX/IeHUsI y4eOHOro Marepuaia, pe3yabTaToB Ja00opaTOpPHBIX pabOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbI U BBICKA3bIBATh MJI€U, HALIEJICHHbIE Ha
pellieHre 3ajaud U NoJiepKaHKue 0J1arokenareIbHOCTH OOLIEHMS;

® CONOCTAaBJIATh CBOU CYXACHMSI C CYXACHUSIMH JPYTUX YYaCTHUKOB JUAJIOra, OOHApyKUBATh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



e TyOIMYHO MPEICTABIATH PE3YJbTAaThl BHIMOJTHEHHOTO (PM3MUECKOTO OMBITAa (IKCIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);

e T[IOHUMAaTh U HUCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAILHON pabOTHI TpH
peleHIH KOHKPETHON (PU3NYECKO TPOOIIeMbl;

® [IPUHUMATh LEJIU COBMECTHOM JEATEIIbHOCTH, OpPraHU30BbIBaTh JICUCTBUA 1O €€
JOCTHXKCHHIO: PACTIPEACISTh POJH, OOCYXKIaTh TMPOLECCHl M PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

® BBINOJHATH CBOIO YacTh pabOTBI, JOCTUTAas KAueCTBEHHOIO pe3yibTara IO CBOEMY
HaIpaBJICHUIO U KOOPJAWMHHUPYS CBOU JACHCTBUS C APYTHUMH WICHAMU KOMaH/IbI;

® OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIMIMHA MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIHLHO
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCTBUA

Camoopranmszaums:

® BBIIBJIATH NPOOJEMBI B KU3HEHHBIX M Y4YEOHBIX CHUTyalMsAX, TPeOYIOIUX JUIsl pelIeHUs
(bu3nYecKuxX 3HaHUM;

® OpHUEHTHUPOBATHCS B PA3IMUHBIX MOAXO0JAX MPUHATHUS pelIeHul (MHAUBUyaIbHOE, IPUHATHE
peleHus B IpyIe, IPUHATHE pellieHu rpymnmnoil);

® CaMOCTOSITENIbHO COCTaBIIATh QITOPUTM pelIeHus (U3MYecKoM 3aJaud WM IUIaHa
UCCIIEIOBaHUsI C YYETOM HMEIOLIUXCSI PECcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAaraéMble BApUaHThl PELLICHUH;

e jenath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IJMOIHOHAJIbHBIH HHTEJIEKT:

e J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJ1aH €€ N3MEHEHNUS;

e OOBACHATH NPUYMHBI JOCTHXKEHUS (HEAOCTHXKEHMS) Ppe3yJbTaToB AEATEIbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBaHMs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, U3MEHUBUIMXCSA CUTYallMi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBUSM;

e CTaBUTh ce0sl HA MECTO JIPYroro 4ejJoBeKa B XOJ€ CIOpa UM JUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYToOro;

e [IpU3HAaBaTh CBOE MPABO Ha OUIMOKY MpHU perieHnH GU3NYECKUX 3a]1a4 WIH B YTBEPKICHHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K koniy oOyuenus B 7 kjacce NpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

o UCIIOJIb30BaTh MOHATHA: (PU3MUECKHE U XUMUYECKUE SIBICHUS, HAOIIOJIEHUE, DKCIEPUMEHT,
MOJieTb, THIIOTE3a, EAMHMIBI (U3MYECKHX BEIUYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHUS
BemiecTBa  (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MEXaHW4YecKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEWHOE), TPACKTOPHs, paBHOJeHCTByomas cuia, aedopmanus (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAOIINECS COCY/IBI;

o pasnuyath siBieHUs (Aup@dys3us, TEmaoBoe ABMKEHHE YAacTHIl BEIIECTBa, PAaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JBUKEHHE, MHEPLUs, B3aUMOJIEHCTBUE TEJ, paBHOBECHE TBEPIBIX TEJ C



3aKpEMJIEHHON OCBhIO BpallleHHUs, Nepejadya JaBJICHUS TBEPABIMH TelaMH, >KMJIKOCTAMH W Ta3aMH,
aTMOC(pepHOE JaBJI€HUE, IUIABAaHUE TeJl, NPEBPAILCHUs] MEXAaHMYECKOW 3HEpPruu) MO ONHMCAHUI0 UX
XapaKTEPHBIX CBOICTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHUE;

o pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHHH B OKPYXKAlOIEM MHpE, B TOM
yrcie (GU3NYECKHe SBJICHUS B IPUPOJIE: MPUMEPHI JBIXKEHUS C PAa3IUYHBIMU CKOPOCTSIMH B JKUBOU U
HEXHUBOU NPUPOE, NEHCTBUE CUJIBI TPEHUS B IPUPOJIE M TEXHUKE, BIMSIHAE aTMOC(HEPHOTO JaBICHUS
Ha UBOW OpraHu3M, IUIaBaHHUE pbIO, PblUaru B TEJE YEIOBEKa, IIPU 3TOM IEPEBOJIUTH IIPAKTUYECKYIO
3aJauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (GU3UUECKUX SBICHUM;

o ONKCBHIBATh HU3YyYCHHbIE CBOICTBA Tel M (PU3UYECKUE SBJICHUS, HCHOJIb3yd (u3nUyecKue
BEIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEILECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSsSI CKOPOCTb, CHJIA
YIPYTrOCTH, CUJIa TSKECTH, BEC Teja, CUja TPEHUs, JAaBiieHue (TBEPAOro Tena, XUAKOCTH, Iasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHWYeCKask paboTa, MOIHOCTh, TJICYO CHIII, MOMEHT CHJIBI, KO (PHUIIMEHT
IIOJIE3HOI0 JEWCTBUSL MEXAHM3MOB, KHHETHYECKas W IOTEHLUalbHAas D3HEPrusi), IpU OIUCAHUU
IIPAaBUIIBHO TPAKTOBATh (PM3UUECKUN CMBICI HMCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHMS U €IUHUIIBI
(Gu3NYEeCKUX BEIMYMH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIIME MAHHYIO (H3MUECKYI0O BEIMYUHY C
JAPYTUMH BEJTMYUHAMH, CTPOUTH TPa(QUKH N3yUYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITHYNH;

o XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHUS M IPOLECCHI, HCIONB3YS IpaBHiIa
CIIOKEHMs cuil (BAOJb OAHOW MpsMOM), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pblyara (0Ji0Ka), «30JI0TO€ IPABUIO» MEXAHUKH, 3aKOH COXPAaHEHHMs] MEXaHHYeCKOU
SHEpIuH, MpH TOM JlaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCHIBaTh €r0 MaTeMaTHYECKOe
BBIPAKECHHUE;

o OOBSICHATh (PU3MUECKHUE SIBIECHUS, MPOLIECCHl U CBOICTBA Ted, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull IPaKTHUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbIABIATb IPUUYMHHO--CIICJCTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE M3 |—2 JOrMYECKHX IIAroB ¢ OMopor Ha 1—2 M3y4YeHHBIX CBOHCTBA (PM3NIECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemaTh pacyéTHble 3aa4dl B 1—2 NEHCTBHS, MCIOJB3YS 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJaud 3allMChIBaTh KpaTKoe YCJIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIMYMHBI B (DOPMYNBI M MPOBOAMTH PAcCUEThl, HAXOJIUTH CIpPABOYHBIE
JaHHbIE, HEOOXOAMMBIE I PELICHUS 3a/ay, OLIEHUBATh PEAIMCTUYHOCTH IMOJIyY€HHOH (pusmueckoi
BEJIMYMHBI;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh NMPU MOMOLIM (PU3UYECKHX METOAOB, B
ONMCAaHUM MCCIIEJOBAHUS BBIACIATh IMPOBEpPsAEMOE MpeNNnojokKeHne (TUIoTe3y), pasziauyaTb |
MHTEPIPETHUPOBATH MTOJyYSHHBIH pe3ynbTaT, HaXOAUTh OLIMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOABI 1O €ro
pe3yibraTam;

o IPOBOJUTH OIBITHI MO HAOMIOAECHUIO (PU3MUYECKUX SBICHUN WM (PU3UUYECKUX CBOWCTB TeI:
(dbopMynMpoBaTh IMpOBEpPSEMbIE MPEANOJOXKEHUS, COOUpaTh YCTAaHOBKY W3 IMPEUIOKEHHOIO
000py/10BaHus, 3aIIUCHIBATH XOJI OMBITa U (POPMYJIUPOBATH BHIBOJIBI;

o BBIMIOJHATh NpPSIMbIE W3MEPEHHs] PACCTOSIHMS, BPEMEHM, Macchl Tena, o0bEMa, CHUJIBl U
TEMIIEpPAaTypbl C HUCIOJb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX NpUOOPOB, 3aMUCHIBATH IMOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

. IIPOBOAMTH HCCIEAOBAaHUWE 3aBUCHUMOCTH OJHOM (M3MUECKON BEIMYMHBI OT JIpyrol ¢
UCMOJb30BAHUEM TNPSMBIX H3MEPEHUH (3aBUCHMOCTH IyTH PaBHOMEPHO MABIDKYLIErocs Teia OT
BpEMEHHM JBW)KEHMSI Tella, CHUJIbl TPEHUS CKOJBXKEHHMs OT Beca Tejla, KadecTBa 0oOpaOOTKU
MOBEPXHOCTEH TN W HE3aBHUCHUMOCTH CHUJIbl TPEHMsI OT IUIOMIAJU CONPUKOCHOBEHHUS TEN, CHIIbI
YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tesla U
OT IUIOTHOCTH HJKOCTH, €€ HEe3aBUCUMOCTH OT IIJIOTHOCTH Teja, OT IJIyOWHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUN IUIaBaHUS TeJ, YCIOBHM paBHOBeCHs pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTrO HCCIeOBaHUs, cOOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEays



MIPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh Pe3yabTaThl MOJyYEHHON 3aBUCMOCTH (PU3UYECKUX BEIIMYHMH B
BUJIE NTPEUIOKEHHBIX TAOIUI] ¥ TPaQUKOB, JAeIaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEA0BaHMS;

o IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHYMH (INIOTHOCTH BEUIECTBA KHUJIKOCTH H
TBEPJIOrO TeJla, CUJIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3yXa, BBITAIKUBAIOILAS CHUJIA, ACHCTBYIOIIAS
Ha TIOTPYKEHHOE B >KUIKOCTb TeNO, KOA(P(UIMEHT MOJE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB),
clieysl MPeyIOKEHHOM MHCTPYKUMU: TPU BBITOJHEHUH M3MEPEHUI coOMpaTh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBIYMCIIATH 3HAYEHUE CKOMOW BEITMUYMHBI;

o coOITIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ J1a00opaTOpHBIM 000pYIOBaHUEM;

o yKa3bIBaTh NPUHIUINBI JECHCTBHS NMPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOINAIONIMECS COCYAbI, OapoMeTp, pbluar, IMOABIKHBIH W HEMOJIBM)KHBIM OJIOK,
HaKJIOHHAs IIIOCKOCTh;

o XapaKkTepU30BaTh HMPUHIMIBI ACWCTBUS M3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha UX onucaHus (B TOM 4YMCIIE: HNOJIIUIHHUKH, YCTPOMCTBO BOAOINPOBOJA, I'MIPABINYECKUIN
IIpecC, MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), MCIOJIb3ysl 3HaHMS O CBOMCTBAX
(bU3NYECKUX SIBICHUH U HEOOXOIMMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o HOPUBOAUTH MPUMEpPHI (HAXOIUTh MH(POPMALUIO O MPUMEpPax) MPaKTHUECKOTO HCIIOJIb30BaHUS
(Gu3MYECKUX 3HAHWN B MOBCEIHEBHOW JKM3HH I OOecrieueHus: 0€30MacHOCTH IMPHU OOpaICHUH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpPAaHEHMs 3/0pOBbsi M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKaIOLIeH cpene;

o OCYILECTBIIATh OTOOP MCTOYHMKOB MHGpopMauuu B MHTepHETE B COOTBETCTBUHU C 3a/laHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPAaBHEHMsI Pa3IMYHbIX MCTOYHHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;

o UCIOJIb30BaTh IPU BBHINOJIHEHUM Y4YeOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO JIUTEpaTypy
(U3NIECKOTO COEpIKaHUs, CIIPABOYHBIE MaTepHallbl, pecypchl cetu VHTepHeT, BiIageTb mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC KpAaTKHE IHMCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HCTOYHUKOB HMH(OpPMALUU (PU3HUECKOTO COJACpX aHHsA, B TOM YHUCIE MYyOJMYHO JenaTh KpaTKue
COOOIIEHHUs 0 pe3yiIbTaTax MPOEKTOB UM YU€OHBIX UCCIIEAOBAHUM, IPU ITOM IT'PAMOTHO HCIIOJIb30BaTh
W3YyYEHHBIN MOHATHWHBIN ammapar Kypca (pu3uKH, COMPOBOXKIATh BHICTYILICHHE MTPE3CHTALIUEH;

. IPY BBIMOJHEHUH Y4€OHBIX MPOEKTOB M MCCIEIOBAHUHN PacHpeeNsiTh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUH C TIOCTaBJICHHBIMHU 3aJ[auaMH, CIEJNUThH 32 BBHIOJHEHHWEM IUIaHA NEHCTBUH, aJIeKBATHO
OLIEHUBATh COOCTBEHHBIH BKJIQJA B JESITEIBHOCTh TPYIIBI, BBICTPAWBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIINX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

. UCIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JBH)KEHHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHHS BEIIECTBAa, KPHCTALUTMYECKHE H aMOp(HBIE Tela, HACBIIICHHBIA U
HEHACHIIEHHBIH Map, BIAXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSSI SHEPTHsl, TETUIOBOM JIBUTATEINb,
JJIEMEHTAPHBIN  AJNEKTPUUECKUI 3apsijl, DSJIEKTPUYECKOEe Tojie, NPOBOJHUKH U  JTUDIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUYECKUI TOK, MAarHUTHOE TOJIE;

o pa3nnyath SBJIEHHS (TEIUIOBOE pacUIMpEHHE U cxKaTHe, TeIIonepeiaya, TemIoBoe PaBHOBECHE,
CMayMBaHMe, KalWUISPHbIE SBJICHUS, HCIApeHHE, KOHJEHCAlMs, IUIaBJICHHe, KPUCTAJUIN3ALUSI
(oTBepaeBaHME), KUIEHHE, TeIulonepenadya  (TEIIONPOBOJHOCTb, KOHBEKIHS, H3JIyuyeHUe),
AJIEKTPHU3AIHS TEJ, B3aUMOICHCTBUE 3apsI/IOB, IEHCTBHS AIIEKTPHUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBHE MarHUTOB, JIEHCTBME MarHUTHOTO I0JI Ha MPOBOJHUK C TOKOM, 3JIE€KTPOMAarHUTHAas
MHAYKIHS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(bu3nuecKoe sIBICHUE;

o pacrio3HaBaTh IMPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUN B OKPY)KAIOLIEM MHpPE, B TOM
grcie (pu3MUecKue SIBICHHUS B NPHPOJE: TOBEPXHOCTHOE HATSHKEHHE W KaNMUSIPHBIC SBICHUS B



pUpoJe, KpUCTALIbl B mpupopae, u3nyueHue CoiHLa, 3amMep3aHHe BOJOEMOB, MOpPCKHE OpH3BI,
o0pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, IEKTPUYECKUE SIBICHUS B aTMoc(epe, IEKTPUYECTBO
KMBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Apel( MoI0CcoB, pojib MAarHUTHOTO TOJIS 71l )KU3HU Ha
3emiie, MOJIAPHOE CHUSIHME, NPU 3TOM IE€PEBOJAUTH IPAKTUYECKYIO 3ajadyy B Y4YEOHYIO, BBLIEIATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBIICHUM;

o OINKCHIBATh W3yYCHHbIE CBOIMCTBA Tel W (U3UYECKUE SBJICHUS, HCHOIB3yd (u3HyecKue
BEIMYMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrusi, KOJMYECTBO TEIUIOTHI, YAEIbHAs TENJIOEMKOCTb
BEIIIECTBA, y/A€bHAs TEIUIOTA IUIABIEHMA, yJelbHas TEIUloTa napooOpa3oBaHUs, ylelbHas TelioTa
CrOpaHusi TOIUIMBA, KOX(PQHUIMEHT TMOJE3HOrO JEHCTBUA TEIUIOBOM MAIIMHBI, OTHOCUTEIIbHAsS
BJIQ)KHOCTb BO3/1yXa, 3JIEKTPUUECKUN 3apsill, CUJIa TOKA, FIEKTPUUECKOE HAIPSKEHUE, COIIPOTUBIICHHUE
MIPOBOJIHUKA, YAETHHOE COIPOTHBIICEHUE BEIIECTBA, padOTa U MOUIHOCTH JEKTPUUYECKOTO TOKA), MPU
ONMCaHUM TPABWIBHO TPAKTOBAaTh (DPU3MUECKUI CMBICI MCIOJb3YEMbIX BEJIMYMH, OOO3HAUCHHS U
eMHULBl (PU3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI, CBSA3bIBAIOLIUE JaHHYIO (PU3NUECKYIO BETUUUHY
C IPYTMMH BETUYMHAMH, CTPOUTD T'papUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

o XapakTepu3oBaTh CBOMCTBA TeJs, (U3NYECKHUE SIBJICHUS U IPOLIECCHI, UCIONIb3Yys OCHOBHbBIE
MIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUYECKONM TEOpUU CTPOEHHUS BELIECTBA, MPUHIUI CYNEPIO3UIINU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa ajs ydacTKa LEeMH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHs SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMMChIBaTh €T0 MATEMaTUUYECKOE BbIPAKEHHUE;

o O0BSCHATh (PU3MYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHUTYalHil
[IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBbISIBIATh MPUYMHHO-CIICACTBEHHbIE CBS3H, CTPOUTH
o0BbsicHeHUE U3 |—2 JTOTHUECKUX IIAroB ¢ OMOPOi Ha 1—2 M3y4eHHBIX CBOMCTBA (DM3MUECKUX SBIICHUH,
(U3MYECKHUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pemaTs pacy€THbIe 3a7a4dl B 2—3 NEHCTBHS, MCIIOJB3YS 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckre BeIMYMHbBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alUChIBaTh KPaTKOE yCIOBUE, BBIABIATD
HE/IOCTAaTOK JAHHBIX JJI PELIeHMs 3a/a4yM, BBIOMpATh 3aKOHbI M (OPMYJIbI, HEOOXOOUMBbIE A €€
pellieHns, MPOBOAUTh pacdy€Thl M CpaBHMUBATh IOJIYYEHHOE 3HAaYeHUE (U3NYECKON BEIUYUHBI C
W3BECTHBIMU JIaHHBIMH;

o pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh IMPH IMOMOLIM (PU3NYECKUX METOJIOB,
UCIOJIb3YSl OINKCAaHUE MCCIEAOBAaHUS, BBIACISATH IPOBEPSEMOE IPEANOJIOKEHHE, OLIEHUBATh
IIPaBWJIBHOCTB MOPSIIKA IPOBEIEHUS UCCIIEOBAHMS, JIEJIaTh BBIBOJIBL;

o IPOBOAMTH ONBITHI MO HAOMIOJEHUIO (PU3MUECKUX SIBJICHUM WM (U3NYECKUX CBOMCTB Tell
(kanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT €ro o0béMma, TeMmepaTypbl, CKOPOCTH
mpolecca OCThIBAHHWS W HarpeBaHWs INpU M3JIyYEHHU OT IBeTa H3Jydaroleidl (Iorjolaroniei)
MTOBEPXHOCTH, CKOPOCTh HUCIAPEHMSI BOJBI OT TEMIIEPATYpPhl KUIAKOCTH M IUIOMIA U €€ MOBEPXHOCTH,
NEKTpU3alMs Tl M B3aUMOJEHUCTBUE DJIEKTPUUYECKUX 3apsA0OB, B3aUMOJEHCTBUE IOCTOSHHBIX
MarHuToB, BU3YyaJIM3all¥isi MArHUTHBIX MOJIEH IMOCTOSHHBIX MarHUTOB, IE€UCTBUS MarHUTHOTO TOJS HA
MIPOBOJHHUK C TOKOM, CBOMCTBA JIEKTPOMAarHumTa, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOTO TOKA):
(dbopMynupoBaTh IMpOBEpPSEMbIE MPEANONOKEHHUs, COOUpaTh YCTAHOBKY W3 MPEUIOKEHHOIO
000pyZI0BaHUs, OMKMCHIBATH X0 ONBITa U (POPMYITUPOBATH BBIBOIBI;

o BBIMOJHATh MPSAMbIE U3MEPEHUsl TeMIepaTypbl, OTHOCUTEIBHON BIAXKHOCTU BO31yXa, CHJIIBI
TOKa, HANpPSDKEHUS C MCHOJb30BAHWEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEIUYMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIIOTHON MMOTPELTHOCTH;

o OPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OIHOM (U3UYECKON BEMTMYMHBI OT JpYroil c
UCIOJIb30BAHUEM TPSAMBIX W3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHHUS MPOBOJHUKA OT €ro JJIUHBI,
IUIOLI[A/IA MONEPEYHOro CEYEHMsI U YAENbHOTO COMPOTHBIIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYHIero yepe3 MPOBOJHUK, OT HANpPSKEHUS Ha MPOBOJHMKE, WCCIIEOBAaHHUE IMOCIIEN0BATEIbHOTO U
NapajyieIbHOTO COeIMHEHUH MPOBOJHHUKOB): IUIAHUPOBATh MCCIEOBaHUE, COOMpPATh YCTAaHOBKY M



BBITIOJIHATh HM3MEPEHUs], CIenys NPEIUIOKEHHOMY IUIaHy, (UKCHPOBAaTh pe3ylbTaThl MOJTYYSHHOMH
3aBHCUMOCTH B BHJIE TaOIUI] U TPApUKOB, JeTIaTh BEIBOJIBI TI0 pe3yJIbTaTaM HUCCIICAOBAHMS,

o IPOBO/INTh KOCBEHHBIC U3MEPECHUS (PU3NYECKUX BEIHYMH (yIelbHas TEIUIOEMKOCTh BELIECTBA,
COIPOTHBIICHUE MPOBOJIHUKA, pad0Ta M MOIIHOCTh JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHUS,
coOMpaTh OSKCHEPUMEHTAJIBHYIO YCTAaHOBKY, CJEIys IPEIUIOKECHHONH HWHCTPYKIIMH, U BBIYUCISTH
3HAYCHHE BEJIUYMHbI;

o coOJIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;

o XapaKTepU30BaTh MPUHIIMIIBI JCUCTBUS WU3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOKMCTB C
OIOpPOM Ha WX OMHCaHMs (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, IapoBas TypOHHA,
aMIIepMETP, BOJIETMETpP, CUETYUK DIICKTPUYECKOW DHEPrHH, ODIICKTPOOCBETHTEIBHBIC MPUOOPHI,
HarpeBaTelbHbBIC AIIEKTPONPUOOPHI (IIPUMEPHI), AIEKTPUUCCKUE MPEIOXPAHUTEIH, IIEKTPOMArHHT,
AJIEKTPOJBHUraTeNlb MOCTOSSHHOTO TOKA), MCHOJB3ysS 3HAHHUA O CBOWCTBaX (PU3MYECKHUX SIBICHUU W
HeoOxoIMMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

o pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHMCTBA W M3MEPHUTEIbHBIC MPUOOPHI MO CXEMaM M
CXEMAaTHUYHBIM PHCYHKAM (JKHIKOCTHBI TEPMOMETP, TEPMOC, NMCHXPOMETP, TUTPOMETp, JBUTATEIb
BHYTPEHHETO CrOpaHMs, OJJICKTPOCKOI, PEOCTaT), COCTABISATh CXEMbI JJICKTPHUSCKHX IIereill ¢
MOCJICIOBATEIbHBIM M TapajUICIIbHBIM COCIIMHECHHEM JJIEMEHTOB, pasifuasi yCJIOBHbIC 0003HAUYCHUS
AJIEMEHTOB JICKTPUYCCKHX IICTICH;

o NPUBOUTH MTPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPUMEPax) MPAKTUYECKOTO UCIIOIb30BaHUS
(u3MYECKUX 3HAHWN B IMOBCEIHEBHOW JKM3HH I OOecreueHus: 0€30MacHOCTH IMPHU OOpaICHUH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAaHCHHS 3I0POBbS M COOJIIOACHUS HOPM
IKOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIICH Cpe/ie;

o OCYLICCTBIIATh TMOMCK WH(pOpMAIMU (U3MYECKOrO cojepkanusi B VHTepHeTe, Ha OCHOBE
UMECIOIINXCS 3HAHUA M TYTEM CpPaBHEHHsS JOIOJIHHUTEIBHBIX HMCTOYHHKOB BBLICISATH MH(POPMAIIHIO,
KOTOpAst SBJSCTCS IPOTHBOPEYMBOMN HITH MOXKET ObITh HEIOCTOBEPHOI;

o UCIIOJIB30BaTh MPU BBINIOJHCHUU Y4YEOHBIX 3aJaHWil HAayYHO--TIOMYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CONepKaHUs, CIPAaBOYHBIE MaTepUallbl, pecypchl ceTd MHTepHeT, BIaneTh npuéMamu
KOHCIICKTHPOBAHMS TEKCTa, MPeoOpa3oBaHusi MHPOPMAIMU M3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO371aBaTh COOCTBEHHbBIC NMMCHMEHHBIC U KpaTKHE YCTHBIE COOOIIEHNs, 0000111as HHPOPMAIHIO
U3 HECKOJBKUX HCTOYHHMKOB (PU3MYECKOTO COJICPKAHHS, B TOM YHCIE IMYOJIUYHO MPEICTaBIISATH
pe3yNbTaThl MPOEKTHON WIJIM MCCIIEOBATENLCKON NESTENbHOCTH, PH 3TOM I'PaMOTHO HCIIOJIB30BaTh
M3y4YCHHBIN TIOHSATUIHBIN anmapaT Kypca (U3UKH, COPOBOXKIATh BBICTYIUICHUE PE3EHTAINEH;

o IPY BBIMOJHEHUH YIEOHBIX MPOSKTOB U MCCIIEIOBAHUI (DU3NUSCKHUX MPOIIECCOB PACHIPEACIIATh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABICHHBIMH 337[a4aMy, CIICJUTH 32 BBITOJIHEHUEM TUIaHa
JCUCTBUI M KOPPEKTUPOBATH €T0, aJ€KBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B ICSITEIBHOCTh TPYIIIbI,
BBICTPANBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSBIISISI TOTOBHOCTD pa3peniath KOHQINKTHI.

K konmy oOy4deHust B 9 KJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
cOPMHUPOBAHHOCTH y O0YJAIOIINXCS YMEHHH:

o UCIIONIb30BAaTh  TOHATHS:  CHCTeMa  OTcuyéra, MaTepHalbHas  TOYKa,  TPACKTOPHS,
OTHOCHTEIBHOCTh MEXaHHYECKOTO JBIDKeHHUs, nedopmanms (ympyras, IUIaCTHYECKas), TpPEHHE,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETrPY3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE
TEJIO, UEHTP TSHKECTH TBEPAOrO Teia, PAaBHOBECHE, MEXAHHUYECKHE KOJCOAHUS M BOJIHBI, 3BYK,
UH(pa3ByK ¥ yJIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOJHBI, IIKaJa JJIEKTPOMAarHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JalIbHO30PKOCTh, CIEKTPhI MCIYCKaHHs M TOTJOIIeHHs, anb(da-, Oera- m ramma-
U3JTyYeHHSI, H30TOIbI, SCPHAst SHEPIeTHKA,;

o pa3nuuath sIBICHHsS (PaBHOMEpHOE UM  HEPaBHOMEPHOE MpPSMOJMHEHHOE JBIIKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BU)KEHHE, CBOOOTHOE MaJICHHE TeJl, PABHOMEPHOE JIBH)KEHHE 110
OKPYKHOCTH, B3aUMOJICHCTBHE TeJI, PEaKTHBHOE JIBUKEHUE, KoJeOaTelbHOe IBMKEHHE (3aTyXaroIine
U BBIHY)KJCHHBIE KOJIeOaHMs), PE30HAHC, BOJIHOBOE JBWKEHHE, OTPAKEHHE 3BYKa, MPSIMOJIHHEHHOE



pacnpoCTpaHEHUE, OTPAKEHUE U IIPEIOMIIEHUE CBETa, IOJHOE BHYTPEHHEE OTpPaXCHUE CBETAa,
pasnoxeHue Oenoro CBeTa B CHEKTP M CJIOXKEHHWE CIHEKTPAJbHBIX I[BETOB, AUCHEPCUS CBETA,
€CTECTBEHHAs PaJInOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHUATOr0 CIEKTPa U3Iy4YEHUs ) 110 OMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JAaHHOE (PU3NYECKOE SIBIICHHE;

o pacrio3HaBaTh IPOSIBICHUE M3YYCHHBIX (PM3MYECKUX SIBICHUH B OKpYXarolleM Mupe (B TOM
qrcie (pU3nUecKue sIBICHUS B IPUPOIS: IPUIIMBHI U OTJIMBBI, IBMKeHUE TaHeT CONHEYHOH CUCTEMBI,
PEaKTUBHOE [BM)KEHUE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB J>KUBOTHBIMM, 3E€MIIETPSCEHHE,
celicMUYeCKHe BOJIHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTUYECKUE SBICHHUS B NPHUPOJE, OHOIOrHYecKoe
JeCTBUE  BUAMMOTO, YAbTPA(UOJIETOBOTO M  PEHTTCHOBCKOTO  M3JIyYEHHH, eCTECTBEHHBIN
panMOaKTUBHBIMN (OH, KOCMHYECKHE JIy4d, PaJMOAKTHBHOE H3IYYEHHUE MPUPOJHBIX MHHEPAJIOB,
NeMCTBUE PAIMOAKTUBHBIX U3JIyYEHUN HAa OPraHU3M UeJOBeKa), IPU 3TOM IEPEBOAUTH IPAKTHUECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) GU3UUECKUX SBICHUM;

o ONKCHIBATh M3yYCHHbIC CBOMCTBA Tel W (U3UYECKUE SBJICHUS, HCHOIB3yd (u3HyecKue
BEIMYMHBI (CpelHAs M MIHOBEHHas CKOPOCTb Tejla MpPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
IIepeMEIIEHHE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJIa YIPYrOCTH, CHJIA TSDKECTH, YCKOPEHHE
cBOOOJHOIO NaJICHUS, BEC TeJla, UMIYJbC TeJla, UMIYJIbC CUJIbI, MEXaHHYecKas paboTa U MOIIHOCTD,
NOTEHIMAJIbHAsl SHEPrusl Teja, IMOAHATOrO HaJ| MOBEPXHOCTBIO 3E€MJIM, IMOTEHLHUAJIbHAs 3HEPrus
C)KaTOW NPYKUHBI, KUHETHYECKas HHEeprus, IOJHAas MEXaHUYecKas SHeprus, Mepuoj U YacToTa
KojeOaHui, JAIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOpPOCTb CBETa, I0OKa3aTellb
MPEJIOMIICHHUSI CpeJbl), MPH ONMCAHWM TPABHIIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOIb3yEeMBIX
BEIMYMH, 0003HAUYEHUS M €IUHHUIBI (U3UYECKUX BEJIUYMH, HAXOOUTh (DOPMYJIbI, CBS3bIBAIOILNE
JAHHYIO (PU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpapUKd H3YYEHHBIX
3aBHCUMOCTEH (PU3MUYECKIX BEIUYHH;

o XapakTepu3oBaTh CBOWCTBA TeJl, (U3WYECKUE SBJIEHHS M HPOLECCHl, HCIOJIb3ys 3aKOH
COXPAHEHUs DSHEPIuu, 3aKOH BCEMUPHOIO TITOTEHMs, NPUHUUI CYNEPHO3ULMM CHJI, IPUHLHUI
oTHOcUTeNbHOCTU ['anmies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHs MMIIYJIbCa, 3aKOHbI OTPAXEHUS U
IIPEJIOMIIEHUS] CBETA, 3aKOHBI COXPAHEHHUs 3apsiIOBOTO U MACCOBOIO YMCEI NPHU SAEPHBIX PEAKLUsX,
IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCBIBATh €M0 MAaTEMAaTHUECKOE BbIPAXKEHUE;

o OO0BSICHATh (PU3MYECKHE MPOIECChl U CBOICTBA TeNl, B TOM YHCJIE€ U B KOHTEKCTE CUTYaIHi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUYUHHO--CIECICTBEHHBIE CBS3H, CTPOMTH
00BsICHEHUE U3 2—3 JIOTHUECKUX IIAroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (DU3MUECKUX SBIICHUH,
(u3MYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

. pemath pacué€THbIE 3a/1a4M (OIMHUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCIIONb3Ysl 3aKOHBI
1 QopMyIbl, CBsI3bIBatoOIINe (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJaul 3allUChIBAThH
KpaTKO€ yCJOBHUE, BBIABIATh HEJOCTAIOIINE WM N30BITOYHbIE TaHHBIE, BHIOUPATh 3aKOHBI U (hOPMYJIHI,
HEOOXOAUMBIE JUI pelIeHHs], MPOBOAUTh PACUETHI M OLEHMBATH PEATMCTUYHOCTH I0JyYEHHOTO
3HaYeHUs! PU3NYECKON BETUUMHBI;

o pacrio3HaBaTh HpPOOJIEMbI, KOTOpPbIE MOXXHO PEIIUTh MPH MOMOIIM (PU3MUECKUX METOMOB,
UCIIONIb3YSl OINKCAaHUE MCCIEAOBAaHUS, BBIICIATH IPOBEPSAEMOE MPEANOIOKEHHE, OLICHUBAThH
IIPaBWJIBHOCTB MOPsJIKA IPOBEIACHMS UCCIIEI0BaHM, J€JIaTh BbIBOJbI, HHTEPIIPETUPOBATH PE3YyIbTaThI
HaAOJIOCHUH U OIBITOB;

o IPOBOJUTH OMBITHl MO HAOIIOAECHUIO (U3NYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB Tel
(u3y4eHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTD Mepro/ia Koebanuit
MPYXUHHOTO MasTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT aMILIUTYIbI
MaJIbIX KOJIeOaHUH, MPSAMOJIMHEIHOE paclpoCTpaHEHHE CBETa, pa3joXKeHHe Oenoro cBera B CHEKTD,
U3yuyeHHe CBOMCTB HM300paKeHHs B IUIOCKOM 3epKaje M CBOMCTB H300pakeHHs IpeaMeTa B
cobuparoriel T1uH3e, HaOII0JeHHE CIJIONIHBIX U JTMHEWYaThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSATEIIBHO
coOupaTh YCTaHOBKY H3 H30BITOUHOTO HaOopa 0O0OpYAOBaHHWS, OMMCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, (GOPMYJIUPOBATh BHIBOJIBI;



o IPOBOANTH MPHU HEOOXOAMMOCTH CEpPHIO NMPSIMBIX W3MEPEHHH, ONMpenelsis cpeaHee 3HauCHHE
u3MepsieMoil BenmuuuHbl ((POKycHOE paccTosiHHE coOuparomeil JIMH3bI), 000CHOBBIBATh BBIOOP crioco6a
U3MEPEeHUS (M3MEPUTEITHHOTO MPUOopa);

o NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYUH C MCIOJIB30BAHUEM IPSIMBIX
U3MEepeHNUH (3aBUCHMOCTh IIyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBWKEHUH 0€3 HayalbHOM
CKOPOCTH, TepHoja KOJeOaHUH MaTeMaTH4ecKoro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJia
OTPaXEHHsI CBETAa OT YyIJla MaJeHUs W yIJIa TPeTOMIICHHS OT YIia NaJeHHs): IJIaHHPOBATh
UCCIICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (DUKCHUPOBATh pE3yJIbTAThl IMOTyYCHHON
3aBUCHMOCTH (PM3MYECKUX BEIMYMH B BHJE TaONMIl M rpadHKOB, JENaTh BBIBOJBI IO pe3yIbTaTaM
UCCIIeIOBaHMS,;

o IPOBOANTH KOCBEHHBIE M3MEPEHUS (DU3NYECKUX BEIWYHMH (CPEIHSSI CKOPOCTh M YCKOPCHHE
TeJla TPH PaBHOYCKOPEHHOM JIBWKEHUH, YCKOPEHHE CBOOOIHOTO TMAaJeHUs, KECTKOCTh INPYKUHBI,
KOX(QQUIMEHT TpPEeHUs CKOJBXKEHHUS, MeXaHudeckas paboTa M MOUIHOCTb, YacTOTa M MEPUOJ
KoJIe0aHUH MaTEeMaTU4YeCKOro M MPYKUHHOTO MasTHHKOB, ONTHYECKAas CHJIa COOMpAromied JMH3BI,
pagroaKTHBHBIA ()OH): IUIAHMPOBATh H3MEPEHHS, COOMpPATh SKCHEPHMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHS, CIEAYs NPEIUIOKEHHON HHCTPYKLIWH, BBIYUCIATH 3HAUYEHHE BEIMYHHBI U
aHAJM3UPOBATh MOJyYCHHBIE PE3YIbTATHI C YIETOM 3aJaHHOM ITOTPEITHOCTH H3MEPEHHIA;

o CO0JTI01aTh MTPAaBMIIa TEXHUKU 0€30MacCHOCTH MPH PadboTe ¢ 1abopaTopHBIM 000pYyIOBaHHEM;

o pa3nuyaTh OCHOBHBIC NPU3HAKH HM3YYEHHBIX (H3MYECKUX MOJENEH: MaTepHanbHas TOYKa,
a0COMOTHO TBEPAOE TENO, TOYCUHBIM MCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A, IUIAHETapHAs MOJENb
aToMma, HyKJIOHHAsl MOZIeJTb aTOMHOTO sI/Ipa;

o XapaKTepru30BaTh NMPUHIMIIBI ACWCTBUS W3YUYEHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OTOpPOH HA WX OMKCaHUS (B TOM YHCIIE: CIHIOMETp, JATYMKH ITOJOKEHUS, PACCTOSHUS M YCKOPEHHUS,
pakera, 9XO0JIOT, OYKH, MEpUCKON, (oToammapar, ONTHYECKHE CBETOBOABI, CHEKTPOCKOI, J03UMETP,
Kamepa BuibcoHa), HWCHONB3ys 3HAHUS O CBOMCTBaX (M3MYECKUX SBICHUH M HEOOXOAUMBIE
¢bu3nveckre 3aKOHOMEPHOCTH;

. UCMOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH MW3YYEHHBIX TEXHHUUECKUX YCTPOWCTB,
M3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB NMPHU PEIICHUH Y4eOHO--TTPaKTHYECKUX
3aJa4, ONTHYECKUE CXEMBI JUTSI TOCTPOSHHS N300paskeHHH B TUIOCKOM 3€pKalie M cOOMpPArOIIeH JTH3E;

o NPUBOINUTH MPUMEPHI (HAXOIUTh MH(POPMALIMIO O MPHUMEPax) MPAKTUIECKOTO HCIIOIb30BaHUS
(¢u3nYecKUX 3HAHUM B MOBCETHEBHOM XU3HM s obOecrieueHHst O€30MacHOCTH MpH OOpalleHHH ¢
npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpAaHEHMs 3/0pOBbsI M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpelie;

. OCYILECTBIIATh NMOMCK MHpOpMaLUu (GpU3HUECKOro cojiepkanus B VIHTepHeTe, CaMOCTOATENbHO
(dbopMyIHpys TOHWCKOBBIA 3alpoC, HAXOAWTh IYTH ONPEACICHHUS JOCTOBEPHOCTH IOIy4YECHHOMH
nHpOpMAINY Ha OCHOBE MMEIOIINXCS 3HAHUN M JIOTTOTHUTEIHHBIX UCTOYHUKOB,;

o UCTIONIF30BaTh TPU BBIMOJIHEHUH Y4YeOHBIX 3aJaHUi HAyYHO--TIOMYISPHYIO JIHTEPaTypy
(U3NIECKOTO CO/EepIKaHUs, CIIPABOYHBIE MaTepHAIbl, pecypchl ceth VHTepHeT, BiIageTb MmpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC INMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(GOpMAIMH W3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO CO/ICPIKAHUS, MyOIMYHO PEACTABIATh Pe3yIbTaThl POSKTHOM
WIN UCCIIeIOBATENbCKON JIEITENbHOCTH, IPU 3TOM TPAMOTHO MCIIOJIB30BaTh U3YYCHHbIN MOHATUHHBIN
ammapar M3ydaeMmoro paszena (U3MKH W CONMPOBOXKIATH BBICTYIUICHHE TNpPE3CHTAMeH ¢ yd4EToM
0CcOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero Kontpoabubie | IlpakTuueckue | OOopynosanue Touxu pocra
n/n padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
1.1 o - 1 0 0
VISHIA 7 HAYKA O TIPHPOAe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 1
VISHICCICHE BETIHHIIET 0 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1. E i 1 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Htoro no paznemny 3
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 3 1 1
(Tpoetiiie BeriecTra https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 1 0 0 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 0 0 hgpsjijll(:;éel;zc}i.ru 17§416194
Hroro no paszneny 6
Paznen 3. /IBu:xeHue U B3auMo/jieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3 0 0
CRAMIHCCOT ABIbRCHHe https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, Macca, IIOTHOCTh 8 1 2 nomorexa LO

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubmuorexa [JOK

33 Cuma. Bugst cut 1 3 https://m.edso0.ru/7f416194
Hroro no pazneny 22
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJIaMU, JKUIKOCTSIMH U ra3aMy https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 3 0
Alaprertue xatxocTH https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMOChEpHOR HaBICHHC 6 0 https://m.edso00.ru/7f416194
44 JleiicTBHE XKUAKOCTU U Ta3a Ha NOTPYKEHHOE B 7 1 bubnnorexa [HOK
' HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [IOK
A P
> aboTa 1 MoUHOCTS 3 0 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 7 2
POCTBIC MEXAHUIMET https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniirieckas sHepris 4 0 https://m.edso00.ru/7f416194
Uroro no pazgeny 14
Pesepsroe Bpems (IToBTopenue) 4 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 11
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8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /it P Kontpoabnubie | IpakTuueckue (uubp )
NMPoOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenJioBble siBJIEHUsI
bubmuoreka [JOK
1.1 i 2 0 0
CTpoetiite i CBOCTBA belllecTBa https://m.edsoo.ru/74181ce
bu6mmoreka [IOK
12 Termoste mporecct 25 2 4 https://m.edsoo.ru/7f4181ce
Wroro no pazueny 27
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 5 0 0
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 25 2 5 https://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 0 0
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 1 1
DEKTPOMATHHTHs HHTYKIHS > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 41
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 10



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

KounyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 4 5 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 24 1 3
SAUMOACHCTBIC T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 8 1 0
AKOHBL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 46
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexannyeckue koiaeba 6 0 1
RAHITICCRHE ROTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHn4ecKue BO .3 7 1 0
RAHITICCKHC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 4 0 0 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 4

Pa3zgen 4. CBeToBbI€ ABJICHUSA



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 3aKOHBI PacIpOCTPaHECHHS CBETA 6 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI ) https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 6 httos://m.edsoo.ru/7fA1a4a6
Nroro no pazaeny 17
Pa3gen 5. KBaHTOBLIE IBJICHUSA
51 Hcnyckanue v MOTJIOIICHNUE CBETa aTOMOM 3 bubmorexa [JOK
' y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoeiie aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 16
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpEeHMe u 006001IeHNE COAEepKAHUS 6 bubnuoreka [IOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemenue»

» ®usuka, § knace/ [lepsimkun .M., IBanos A.U., AkiimonepHoe o01IecTBO
«3narensctBo «IIpocBemenue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrHuk E.M., AknimonepHoe 00111eCTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoteka [IOK



