I[Tpunoxenue 7 %

k OOII OO0,

YTBEPKIECHHOH! IIPUKA30M

MBOY «lIllkona Ne 98 r. JloHenka»
ot 25.08.2023 Ne 134

MHUHUCTEPCTBO NPOCBELIEHUSI POCCUNCKOU ®EJEPALIUU
MHUHUCTEPCTBO OBPA30BAHUS U HAYKH
JOHELIKOM HAPOJTHOM PECIIYBJIMKH
YIIPABJIEHUE OBPA30BAHUS AIMUHUCTPALIMU T'OPOJIA JOHEIIKA
MYHUIIUITAJIBHOE BIO/KETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEXJIEHUE «IIIKOJIA Ne 98 TOPOJIA JOHEILKA»

PACCMOTPEHO COI'JTACOBAHO
Ha 3aceaHuH 3aMeCTHTelb IUPEKTOopa Mo
METOIHYECKOrO COBETA y4e0HO-BOCTIUTATETbHOM
Ipotoxon Ne 5 psing
@é)é ML.IL. P

ot 25 aBrycra 2023 r. L7 A oMac

25 aBrycra 2023 r. or 25 aBrycra 2023 .

PABOYAS ITPOTPAMMA

(ID 673976)

y4yeOHoro npeamera «®usuka. bazoBbiii ypoBeHb»

s odyyaronuxcs 7-9 kinaccon

CocrtaBurens:

[Ipuxonpko — [leTpoBckas
Haranps EBrenneBHa,

y4YHuTeb QU3MKH,

CHEIHATUCT BBICIIEH KaTEerOpHH,
«CTapIIUN YUUTEIb)

JIOHEILIK 2023



INOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBI€HA Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUHU K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pazoBaTeIbHOM
nporpammel, nipeactaBieHHbIx B PI'OC OO0, a takxe ¢ yuétoMm deaepaibHON pabodei mporpaMMbl
Bocriutanus u KoHueniuu npenojaBanus yaeOHoro npeamera « Dusmukay.

Copepxanue mporpaMMbl 1Mo (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYyUHOM
IPaMOTHOCTH OOYYalOUIMXCSl W OpraHU3alyi0 M3ydeHHs (U3MKA Ha JIEATENIbHOCTHOW OCHOBe. B
mporpaMMe Mo (U3MKe YYUTHIBAIOTCA BO3MOXHOCTH y4e€OHOIrO MpEeAMETa B peanu3alii TpeOoBaHMi
@I'OC OO0 k muaHupyeMbIM JMYHOCTHBIM M METalpeAMETHBIM pe3yibTaTaM OOYYEHHs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMUs.

[IporpaMmma mo ¢u3MKe ycTaHaBIMBaeT paclpeiesieHue ydyeOHOro marepualia Mo TojaMm
o0yueHus (1o Kjiaccam), MpeaiaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUSHHsI TEM, OCHOBAHHYIO
HAa JIOTMKE Pa3BUTHS MIPEIMETHOTO COACPKAHMS U YIETE BO3PACTHBIX OCOOCHHOCTEN 00yUarOINXCs.

[Iporpamma mo ¢usmke paspaboTaHa ¢ LENbIO OKa3aHHUs METOJUYECKON MOMOIIM YYUTEIIO B
co31aHuu paboudelt mporpaMMsl Mo y4eOHOMY MPEIMETY.

dusnka SBISETCA CHUCTEMOOOPA3YIOMIMM Il €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (hr3HuecKkue 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SBICHUM, H3y4aeMbIX XHUMHEH,
Ouosiorueii, acrpoHomuedl u (usmueckol reorpadueii, BHOCHT BKJIAJ B E€CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEAOCTaBIsIeT Haubosee siCHble 00pa3ibl MPUMEHEHHUS HAyYHOTO METOJa MMO3HAHUS,
TO €CTh CIT0C00a MOTYYCHHUST JOCTOBEPHBIX 3HAHHUI O MUDE.

Opna w3 r1aBHBIX 337a4 (pU3MUecKoro oOpa3oBaHus B CTPYKType 001Iero o0opa3oBaHusi COCTOUT
B (D OPMHUPOBAHHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U MHTEpECa K HayKe Y 00yUYaroImnXCs.

W3yuenne ¢uzukun Ha 0a30BOM ypOBHE IpeANoyiaraeT OBJaJeHHE  CIEAYIOUIMMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHI €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTD:

® HAyYHO OOBSICHSTD SIBJICHUS;

® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;

® IHTEPIPETUPOBATh [AHHBIE M HCIOJIb30BaTh HAy4YHBIE J0KA3aTENIbCTBA ISl IIOJy4YECHHUS
BBIBOJIOB.

Ienu nzyueHust pU3MKK Ha YPOBHE OCHOBHOT'O 00111ero oOpa3zoBaHus onpeaesieHsl B Konnenuun
npenoaaBaHusi ydyeOHoro mpenmera «Dusznka» B 00pa3oBaTeIbHBIX OpraHu3ausax Poccuiickoit
denepanuy, pealu3yIOIIMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE IMPOrpaMMbl,  YTBEPKIEHHON
pemenneM Komnernn Mununcrepcrsa npocsenienust Poccuiickoit @enepanuu (mpoTokon oT 3 nexadps
2019 r. Ne TIK-48H).

Henu usyvyenus ¢pusuku:

e [IpHOOpETEHNE WHTEpeca U CTPEMIICEHHS OO0y4arouMxcs K HAay4YHOMY M3YUYEHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

®pa3BUTHE  TMpPEJICTaBIEHUH O  HAayyHOM  MeEToJAe TO3HaHuiA W  (opMupoBaHUe
HCCIIEIOBATENIbCKOI0 OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

¢ hopmHpoBaHNE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysIbTaTa U3yUeHHs] OCHOB CTPOCHUS MaTEPUH
U pyHIaMEHTAIBHBIX 3aKOHOB (PU3MKH;

¢ (hopMuUpOBaHHUE NPEJCTABICHUN O PoNU (U3UKU A PA3BUTHUS JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI;

® pa3BUTHE MPEACTABICHUI 0 BOBMOXKHBIX cepax Oynymiei npodheccuoHaIbHON eATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIeMy 00yYeHHIO B 3TOM HalpaBJICHUH.

JlocTukeHue 3TUX Iesiel MporpaMMbl Mo (U3UMKe Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
o0ecreynBaeTcs pelIeHueM CIeyoIuX 3a/1ay:

e IpUOOpEeTeHUEe 3HAHUM O JUCKPETHOM CTPOCHHM BEIECTBA, O MEXAaHHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



® IPHOOPETEHNE YMEHUU OMHCHIBATH M OOBSCHATH (DU3MUECKHE SIBICHUS C HCIIOIH30BAHHEM
[MOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB PEIICHUs MPOCTEHIINX pacuETHBIX 3a/1a4 C UCIOJIb30BAHUEM (U3NUECKUX
MoOjIeJIell, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]1a4;

epa3BUTHE YMEHHUI HAOMIO/aTh MPUPOAHBIC SBICHUS U BBIIOJHATH OIBITHI, J1a0OpaTOPHBIE
paboThI U HKCIIEPUMEHTAIBHBIE UCCIIEOBAHMS C UCTIOJIb30BAHUEM N3MEPUTENILHBIX IPHOOPOB;

eocBoeHHE TNPUEMOB paboThl ¢ uHpoOpManuell (U3NYECKOTO COJEpXKaHMS, BKIIOYAs
MH(OPMALIUI0O O COBPEMEHHBIX JOCTIDKCHUAX (PU3UKM, aHAIU3 M KPUTUYECKOE OlLIEHWBaHUE
uH(pOpMAIHH;

®3HAKOMCTBO cO cepamu MpodeCCHOHATBHON ACSITENbHOCTH, CBS3aHHBIMU C (DHU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenue ¢usuku (06a30BbIi ypoBEHb) Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henmeno), B 8 kinacce — 68 yacoB (2 Jaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B HEZIEN0).

[Ipennaraemelii B mporpamme mo (u3uke MepedeHb J1abopaTOPHBIX paOdOT M OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb JIeIaeT BEIOOp MPOBEACHNUs Ta00paTOPHBIX pabOT M OIBITOB C
y4€TOM HWHAUBUAYAIbHBIX OCOOCHHOCTEW OOydYaroluXcs, CHHCKA SKCIEPUMEHTAIBHBIX 3aJaHUil,
IpeJyUIaraeéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO SK3aMeHa 10 (pr3uKe.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®usuka u e€ poJib B NO3HAHNM OKPYKAIOLIEro MUpa.

®usznka — Hayka o npupoze. fBieHus npuponabl. Du3MUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIC.

Ousnyeckue BeNUYMHBL. M3MmepeHue ¢usznyeckux BeauuuH. Dusmyeckue MpUOOPEHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTeEMa €IMHMULI.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKHU M3y4aloT MpUpoay. EcTecTBeHHO-HAy4YHBIN METOJ
MO3HAHUs: HAOIIOACHHWE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIDKEHUE TUIOTE3, DKCIEPUMEHT TI0
MIPOBEpKE THUIOTe3, OOBsicHEeHHe HabmogaemMoro siBiaeHus. Omnucanue (U3HUECKUX SBICHUN C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexanuyeckue, TEIJIOBbBIC, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®usnyeckue MpuOOPHl W TMpoLeAypa NPSIMBIX H3MEPEHH aHalOrOBBIM M IU(PPOBHIM
prOOpPOM.

Jlabopamopuusie pabomot u onvimol.

OmnpeneneHne EHbI JSJICHUS KAl H3MEPHUTEIBLHOTO IPHOO0pA.

N3mepenne paccTOsTHU.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPHI.
[IpoBenenue nccneaoBaHus MO MPOBEPKE TMIOTE3bI: JAIbHOCTh MOJIETA IAPUKA, TYILIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Paspnen 2. [lepBoHayaibHbIe CBeACHHSI O CTPOCHUM BelleCTBA.

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIIUE TUCKPETHOE
CTPOECHUE BEILIECTBA.

JIBwxenue dactui BemiecTBa. CBS3b CKOPOCTH JBIDKEHMSI YaCTHUI[ C TEMIIEpaTypOM.
BbpoynoBckoe naBuxenue, nuddysus. BsaummoneiicTBue dYacTuil BelIecTBa: MPUTSDKEHUE W
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U TBEPIBIX (KPUCTATLITUYECKUX)
Ten. B3auMoOCBsI3b MeXAy CBOMCTBAMHM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX M HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Jemoncmpayuu.

1. HabnroneHnue OpOyHOBCKOTO TBUKEHHUSI.

2. HaOmonenue nuddysumn.

3. HaOmronenue sBIeHUN, OOBSCHSIONMIMXCS TMPUTSHKCHHMEM WIH OTTAJKWBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Ouenka auameTpa aToMa METOJI0M PSIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OnbITHI O HAOIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OmbITH IO OOHAPYKEHHFO JICUCTBUS CHUIJT MOJICKYJIIPHOTO TIPUTSKEHUS.

Paznen 3. /IBukeHune U B3auMo/ieiicTBHE TeJl.

Mexanudeckoe nBmkeHue. PaBHoOMepHOe W HepaBHOMepHOe aBwkeHue. Ckopocth. Cpemnss
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHHUH. Pacu€T myTH ¥ BpeMEeHH IBH>KCHHUSL.

SBrnenne uHEpHMU. 3aKOH MHEPLUHMHU. B3anMoAeiCcTBHE TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH
NBWKEHUsS Ted. Macca kak mepa uHepTHoctH Tena. [lmoTHocThs BemiectBa. CBSI3b IMIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eMHUIIE 00bEMa BEIECTBA.

Cuna Kak xXapakTepucTHKa B3aumojneicTBus Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI JUHAMOMETpA. SIBIeHHE TATOTEHHs M cwia TskecTh. Cuila TSHKECTH Ha JIPYTHUX
mnaHerax. Bec Tema. Heecomocth. CliokeHUE CHJI, HAaNpaBlIE€HHBIX IO OJHOW MPSAMOI.

ocoarwhE



PaBHogelicTBytomas cwi. Cuna TpeHusi. TpeHue CKOJIbKEHUsI U TPEHHE MOKOsA. TpeHue B MpUpoAe U
TEXHUKE.
Jemoncmpayuu.
Habumronenne MexaHU4ecKoro IBUKEHUS Tela.
H3mepeHne ckopocTu NIPSIMOIMHEHHOTO ABHKEHUSI.
Habutonienue sBiaeHUS] MHEPIUH.
Habmoienue n3aMeHeHus: CKOpocTy MPpH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
. CnoxxeHue cuil, HalpaBJICHHBIX 110 OJTHOM MPSMO.

JIaﬁopamoprle padomul u onvimel.

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHMsI (IIapuKa B OKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

2. OmpeneneHre CpeAHEH CKOPOCTH CKOJBXKEHUs Opycka WM IIapuka [0 HaKJIOHHOMN
IIJIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OupIThl, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh pACTSOHKCHHS (IedopMaiuu) TPYKHHBI OT
MIPUIIOKEHHOM CHITBI.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIbKEHHS OT Beca Telna U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBnenune TBEPABIX TeJl, :KUAKOCTENH H I'a30B.

HaBnenue. CriocoObl yMEHbIIEHUS U YBENWYeHUs nAaBieHus. JlaBieHue rasza. 3aBUCUMOCTH
JaBlieHUs raza ot oObéma, Temmeparypsl. Ilepenada naBineHus TBEPABIMHU TellaMH, KUJIKOCTAMU U
razamu. 3akoH [lackans. [TneBMaTHueckre MalIMHbl. 3aBUCUMOCTD JIaBJICHUS JKUJKOCTH OT TTyOWHBI.
I'unpocraTtuueckuii napanokce. CooOmaromuecs cocyabl. I uapaBnuyeckiue MeEXaHU3MBbI.

ATmocdepa 3emin u atMochepHoe aBieHre. [IpuunHbl cynecTBOBaHUs BO3yIIHOW 000I0YKH
3emimn. OmbiT Toppuyennu. M3mepeHue arMochepHOTO [aBlieHUS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A usmepeHus: atMochepHOro AaBIeHUS.

JleiicTBHE KUIKOCTH U raza Ha MOTPYKEHHOE B HUX TeJO0. BrITaikuBaromas (apxumeaoBa) cuia.
3akon Apxumena. [InaBanue ten. Bo3gyxoriaBaHue.

ocoukrwhE

Jemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTypBhI.
[lepenaya naBneHUs KUIKOCTHIO U Fa30M.
Coo01aronirecs: CoCcy/Isbl.
I'mppaBnuyeckuit mpecc.
[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIONIEH CHUIBI OT 00BhEMA MOTPYKEHHOW YacTH Tela U TUIOTHOCTH
KHUKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOU KUAKOCTH.
8. YcioBre TutaBaHWS TEN: TJIABaHHE WJIM MOTPYKEHUE TEll B 3aBUCUMOCTH OT COOTHOIICHUS
MJIOTHOCTEHN TeNa U KUJKOCTH.
Jlabopamopnusie pabomot u onvimol.
1. WccrnenoBanue 3aBUCIMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B KUAKOCTh YaCTH

ocoarwnE

Tena.

2. OmnpeneneHre BBITAIKUBAIONIEH CUITBI, NEHCTBYIOIIEH HA TEJIO, MOTPYXEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIONIEH CHIIBI, JCHCTBYIOMIEH HA TEJIO B XKHUIKOCTH, OT
MaccChl Tela.

4. OmbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIONIEH Ha TElIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUIKOCTH.

5. KoHcTtpyupoBaHnue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM U OIpefeneHue eé
IPy30I0ABbEMHOCTH.



Pa3znea 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanunueckas pabota. MOITHOCTb.

IIpocTble MexaHM3MBbI: pblyar, OJOK, HakJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHs pbluara.
[Ipumenenue mpaBuia paBHOBECHS pbluara K OJ0Ky. «3omotoe nmpaBuio» Mmexanuku. KIIJ mpocTteix
MexaHu3MoB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas v noreHuuanbHas sHeprus. [IpeBpaiienue onHoro Buja
MEXAHUYECKOH HEPTUHU B APYTOH. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHMKE.

Jemoncmpayuu.

1. [Ipumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnusie pabomot u onvimol.

1. Onpenenenune pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBUKEHUHU TeJa MO TOPU3OHTAIBHOM
MTOBEPXHOCTHU.

2. HccnenoBanue ycaoBUN paBHOBECHS pbluara.

3. Nsmepenue KIIJ[ HaKIOHHOH TUIOCKOCTH.

4. V3yueHue 3aKk0OHa COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

8 KUIIACC

Pazgen 6. TerioBblie IBJICHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO--KHHETUYECKON TEOpUU CTPOCHHS BemiecTBa. Macca u
pa3mepbl  aroMOB M MoJieKyJl.  OmbITBl,  MOATBEPKAAIOIIME  OCHOBHBIE  IOJIOXKEHUS
MOJICKYJISIPHO-KMHETHUECKOU TEOPHH.

Mopnenu TBEPAOTrO, XKMIKOrO U Tra3zo00pa3HOro COCTOsSHMI BemlecTBa. Kpucrammuueckue u
amop¢ubie Tena. OOBSICHCHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEN HAa OCHOBE IOJIOKECHUUN
MOJIEKYJISIPHO--KUHETUYECKON Teoprr. CMauyMBaHUE U KaWJUIPHBIE SIBJIEHUA. TEeI0BOE paclIupeHne
U CXKaTHe.

Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHUS 4YacTUll. BHyTpeHH:s
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: Teruionepeaada u coBepiieHue padboTel. Bubl
TEIIONEpeIavu: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3IyUEHHE.

KonuyecTBo TemnoTel. YaenbHass TEIJIOEMKOCTh BEHIECTBA. 1€MIO0OOMEH U  TEIUIOBOE
paBHOBecHe. YpaBHeHHE TermjaoBoro OamaHca. [lmaBnenue W oOTBepAeBaHHE KPHUCTATUIMYECKUX
BEIIECTB. Y AeNbHas TerioTa TutaBieHus. [lapooOpa3zoBanue u konnuencanus. Mcnapenue. Kunenue.
VYaenbHas TerioTa mNapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMoc(hepHOro
JTABJICHUSI.

BnaxuocTs Bo3nyxa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHus.

[Mpunanmme! paboTs! TemnoBsix Asurareneit KI1/1 rermnoBoro nsurarens. TerioBbie ABUTATENH U
3alIUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmronenue siBneHN cMadrBaHUs ¥ KaWUISIPHBIX SBICHUH.
Hab6nronenue TenioBoro paciimpeHust Tel.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphl.

Buas! Teronepenaun.

OxuaxieHre Ipyu COBEpIICHUH paOOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

0. CpaBHeHME TEMIOEMKOCTEN pa3IuYHbIX BEIIECTB.

11. Habmronenue xumeHusl.

BOoooo~NooaR~wWDE



12. Hal6mronenre mocTossHCTBA TEMIIEPATYPhI TIPH TIIABICHUH.
13. Mogenu TerIoBbIX ABUraTENEH.
Jlabopamopuusie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITH O HAOIIOICHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPHUIA.
OMBITHI, IEMOHCTPUPYIONIHE 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro o0bEMa M HarpeBaHUs
WJIY OXJIAXKICHMUS.

6. [IpoBepka THUMOTE3bl JIMHEWHOW  3aBHCHUMOCTH  JUIMHBI ~ CTOJOWKA  JKUAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmronenue u3MeHEeHHsI BHYTPEHHEH SHEPruu Teja B pe3yibTare TeIuionepeaadu u padboTsl
BHEIIHUX CHUJIL.

8. HccrnenoBanue siBIICHUS TETUIOOOMEHA TIPY CMEIIMBAHUH XOJIOTHOU U TOPSTYCH BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPH TEIJIOOOMEHE C HarpeThbiM
METAJUTMYECKUM ITUIHHAPOM.

ko E

10. Omnpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.
11. HccnenoBanue npouecca uCnapeHusl.

12. OmnpeneneHre OTHOCUTENILHON BIaXXKHOCTH BO3/yXa.
13. Onpenenenue yieabHONW TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onextpuzauus Ten. J[Ba pona aneKTpUYECKUX 3apsiioB. B3aumopeicTBue 3apsyKEHHBIX TEIl.
3akoH KyioHa (3aBUCHUMOCTh CHJIBI B3aMMOJAEUCTBUS 3apsDKEHHBIX TElI OT BEJIWYMHBI 3apsjioB U
paccTOsSHUS MEXy TEJIaMu).

Onexrpuueckoe mnone. HanpsoxkéHHocTh anexTpuueckoro mnois. IIpuHnmn cynepnosunuun
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHbBIN JJIeKTpuueckuil 3apan. CTpoeHne aToma.
[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS MIEKTPUYECKOTO TOKA. VICTOUHMKH NTOCTOSSHHOTO
TOoKa. [IefCTBUS 31EKTPUUYECKOro TOKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKHI TOK B
KHUAKOCTAX U razax.

Onextpuueckas uemnb. Cuna Toka. DiekTpuueckoe HampspkeHne. CoOnpoTUBIEHHE NMPOBOJIHUKA.
VYaeneHOE compoTHBIEHHE BemecTBa. 3akoH Oma st yvactka uwenu. IlocnenoBarenbHoe u
napajuieJIbHOE COeIMHEHNE IPOBOIHUKOB.

Pabota m MOLIHOCTB 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuuyeckue Lenu U
MOTpeOUTENN dIEKTPUUECKON 3HepTruH B ObITYy. KopoTkoe 3aMbIkaHue.

ITocTtosiHHBIE MarHUTHI. B3anMozelicTBHe OCTOSHHBIX MarHUTOB. MaruuTHoe nosie. MarautHoe
noJje 3eMJId U €ro 3HadeHue il Ku3HU Ha 3emuie. OnbiT Dpcerena. MarHuTHOE MoJie 3JIEKTPUYECKOTo
ToKa. [I[ppuMeHeHe 27EKTPOMaraHuToB B TEXHUKE. [I€fiCTBIE MAarHUTHOTO I10JI1 HA IIPOBOIHUK C TOKOM.
DOneKTpoABUTaTedb IOCTOSHHOTO ToOKa. lcmonp3oBaHue »JieKTpoJBUTaTeNell B TEXHUYECKHX
YCTPOMCTBAX M HAa TPAHCIIOPTE.

ONEBITE ®dapapes. SIBnenune 3JIEKTPOMArHUTHOMN WHAYKIIWH. ITpaBuio Jlenna.
Onexrporeneparop. CrocoObl TMOMY4YEHHS  DJIEKTPHUUECKOW HHEPruu. JIEKTPOCTAaHIMU  Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa posa EeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOIA.

OnexTpocTaTH4ecKast UHIYKIUS.

3aKOH COXpaHECHHUs DJICKTPUUECKUX 3apPsI0B.

IIpOBOIHUKY U AUDIIEKTPUKHU.

oakrwnE



7. MonenrpoBaHUE CUIIOBBIX JIMHUM 3JIEKTPHUUECKOTO TOJIS.
8. McTouHWKH MOCTOSTHHOTO TOKA.
9. JleficTBHS SJIEKTPUUECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B KUJIKOCTH.

11. ["a30BbIit pazpsi.

12. W3mepenune cuitbl TOKa aMIIEpPMETPOM.

13. W3mepenue 31eKTpUUecKOro Hanps>KeHUs! BOJIIBTMETPOM.

14. Peocrar u marazuH COnpOTUBIEHUN.

15. B3aumoseiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MopenupoBaHie HEBO3MOKHOCTH Pa3/I€ICHHUs TTOITIOCOB MarHUTA.
17. MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MaruuTtHoe 1osie Toka. JJIeKTPOMarHurT.

20. JleiicTBrEe MarHUTHOT'O NOJISl HA MIPOBOJIHUK C TOKOM.

21. DNeKTPOABUTATEh IIOCTOSTHHOTO TOKA.

22. HccnenoBanue siBICHUS YJICKTPOMArHUTHOM WHTYKITHH.

23. OnbiThl Dapajes.

24, 3aBUCUMOCTh HaNpPaBICHUS MHIYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.
25. DeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomol u onsimol.
OnbITHI 1O HAOIIOCHUIO SNIEKTPU3ALUMU TNl MHAYKLIKEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue IeHCTBUS JIEKTPUICCKOTO TIOJIS HA MIPOBOIHUKH U JUAICKTPHKH.
COopka u mpoBepKa padOoThI NEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.
V3mepeHue u peryJIMpoBaHUEe CUITBI TOKA.
H3mepeHue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIErO 4Yepe3 PE3NCTOp, OT CONMPOTHUBIICHHUS
pe3ucTOpa M HAMPSHKEHUS Ha PE3UCTOPE.

7. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JICKTPUICCKOTO COMPOTUBIICHHS TIPOBOJIHUKA OT
€ro JJUHBI, TUIOIIAIU TOMIEPEYHOr0 CEYEHHS U MaTepHana.

8. IlpoBepka mpaBuia CIIOKCHHS HANPSHKEHUH TPH TOCICIOBATCIILHOM COCIUHEHUU JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiIa AJIsl CHIIBI TOKA MTPH MApaJLIIIbHOM COSAMHEHUH PE3UCTOPOB.

oakrwdE

10. Onpenenenne paboOThI AIEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 Pe3UCTop.

11. Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIETISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yyepe3 JaMIIOUKy, OT HalpsDKEHUsS Ha
HEN.

13. Onpenenenne KII/[ narpeBarens.

14. HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSTHHBIX MarHUTOB.

15. W3ydyeHue MAarHUTHOTO TIOJII MOCTOSIHHBIX MAarHUTOB IIPU HX OOBEIUHEHUU U
pa3zieneHNH.

16. HccnenoBanue neicTBUS 3IEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.

17. OmnBITHI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTD CHITBI B3aUMOJICHCTBHS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HalpaBJICHUs TOKA B KaTyIIIKe.

18. W3ydenue neiicTBUs MarHUTHOTO TTOJIST HA TIPOBOTHUK C TOKOM.

19. KonctpynpoBanue u usydeHue padoThl SJIEKTPOABUraTEeIsl.

20. N3mepenue KIIJI anexTpoaBUrarebHON yCTaHOBKH.

21. OnbITHl MO HMCCIENOBAHMIO SBICHHS 3JIEKTPOMArHUTHOM HMHIYKIMHU: HCCIeOBaHUE

W3MEHEHWH 3HAaYeHUs 1 HaIpaBJICHHUA HHAYKIWMOHHOI'O TOKaA.

9 KJIACC



Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanudeckoe aBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTH
MEXaHWYECKOro  JBM)KEHHMs. PaBHOMepHoe  mnpsMonuHelHOoe — ABMWkeHue.  HepaBHoMepHOe
npsiMosiHetHoe JIBrkeHne. CpeiHssi © MTHOBEHHAs CKOPOCTh Tella P HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOEe mpsMoiiMHEWHOe BmwkeHue. CBoOomHoe mnaaeHue. ONbITHI
lanunes.

PaBHOMepHOE nBMXkKEHHE 1O OKpYKHOCTU. [lepuon u yactora obparienus. JIuneitnas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHHE.

[TepBriii 3akoH HproToHa. Btopoit 3akon Herotona. Tperuit 3akon HeroTona. Ilpunumn
CYNEPIIO3UIINH CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CHila TPEHHSI CKOJIBKEHHUSI, CUjla TPEHUs IOKOS,
JPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpeHue CBOOOJHOro majaeHus. [[BuxeHue
rmaneT Bokpyr Comnuna. [lepas kocmuyeckast ckopocts. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue MatepuanbHOU TOUKH. AOconoTHO TBEpAOoe Teno. PaBHOBecue TBEpPAOro Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3MeHeHue wummynbca. Mmnynbc cuiibl. 3aKOH COXpAaHEHHS HUMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi pabota U MOIIHOCTh. PaGoTa cun Tskectu, ynpyroctu, TpeHusi. CBs3b SHEPTUU
u pabotel. [loTeHIMaNbHAsS SHEPTUs Tela, MOMHSATOTO HaJ TOBEPXHOCTBHIO 3eMiid. [loTeHIMabHas
SHeprusi cxkatoil npyxuHbl. KunHernueckass sHeprus. Teopema O KHHETHYECKOM S3HEpPruM. 3aKOH
COXpaHEHUs MEXaHUYECKOU IHEPTUH.

Hemoncmpayuu.

1. HaGnronenne MexaHUYECKOTO ABUKEHHUS Tela OTHOCUTEIBHO PA3HBIX TEJl OTCUETA.

2. CpaBHeHHUE TyTel U TPACKTOPUH IBMKEHUS OJJHOTO U TOTO e Tella OTHOCUTEIbHO Pa3HBIX
TeN OTCYETA.

3. U3smepeHune ckopocTy U YCKOPEHHsI MPSMOIMHEHHOTO TBUKEHHUSI.

4. ViccnemoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHYKEHUS.

5. HabGmronenue ABMKEHUS TeNa MO OKPY>KHOCTH.

6. HaOmrotenne MeXaHWUYECKHUX SIBIICHUH, MIPOUCXOSAIIAX B CHCTeMe OTcuéra «Termexka» mpu
€€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUN OTHOCUTEIHHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJia U JACHCTBYIOIEH Ha HETO CUJIBI.

8. HabGmronenue paBeHCcTBa CUIT IIPH B3aUMOJICHCTBUU TEIl.

9. N3meHeHune Beca Tela MpU YCKOPEHHOM JIBUKCHHH.

10. Ilepenaya nmiynbca Mpu B3auMOIEHCTBUU TEIL.

11. [IpeoOpa3oBanus SHEPTUU MPU B3AUMOACHCTBUHU TEJI.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJAEHCTBUH.

13. CoxpaHeHHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUH.

14. Habmtoienne peakTHBHOTO ABMYKCHHUS.

15. CoxpaHeHne MEXaHNYeCKON IHEPTHH MPU CBOOOIHOM TMaIeHUH.

16. CoxpaHeHne MEXaHMYECKON PHEPTUH NP IBUYKEHUU TeJIa MO IeHCTBUEM IPYKHUHBI.

Jlabopamopuvie pabomol u onsimol.

1. KoHcTpyupoBaHue TpakTa JAjs pa3roHa W JajdbHEHIIero paBHOMEPHOIO IBHKCHHSI MIapUKa
WJTU TEJICKKH.

2. OmpeneneHne cpeiHel CKOPOCTH CKOTbKEHUs OpyCKa WM JBMKEHUS [IapyKa 10 HAKJIOHHOM
MJIOCKOCTH.

3. OmpeneneHne yCKOPEHUs Tella IPH PaBHOYCKOPEHHOM JIBHKEHUH TI0 HAKJIOHHOM MIIOCKOCTH.

4. ViccnemoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHM NPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
Ha4aJbHOW CKOPOCTH.

5. IIpoBepka runotessl: €ciau MpU paBHOYCKOPEHHOM JIBUYKEHUH 0€3 Ha4aJbHOM CKOPOCTH ITyTH
OTHOCATCSI KaK psiJi HEYETHBIX YHUCETI, TO COOTBETCTBYIOIIUE IPOMEKYTKHA BPEMEHU OJIMHAKOBBI.
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6. MccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JaBICHUSI.

7. Onpenenenue ko3 duimenTa TpeHus CKOIbKEHHUS.

8. Ompenenenune KECTKOCTH MPYKUHBI.

9. Onpenenenue paboOTHI CHUIIBI TPEHHUS TP PABHOMEPHOM JIBHKEHHUHU TeJla N0 TOPU3OHTAIBHOM
MOBEPXHOCTH.

10. Onpenenenre pabOTHl CUJIBI YNPYrOCTH NpPH TOIBEME Tpy3a C HCIOIH30BAHHEM
HEMOJIBYKHOTO U MOJIBHYKHOTO OJIOKOB.
11. N3ydeHue 3aKk0HAa COXpaHEHHUS SJHEPTHUH.

Pa3zgen 9. Mexannueckue KoJe0aHus U BOJHLI.

Konebarenpnoe papmwkeHne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHWiA: TEpHOJ, YacToTa,
amIuinTyaa. MatemaTHuecKuil ¥ Npy>KMHHBIN MasTHUKU. [IpeBpalnenre sHepruu npu KoiaedaTeIbHOM
JBUKECHUM.

3aryxaromue kojebanusa. BoinyxaeHHble kojeOanus. Pe3onanc. MexaHuueckue BOJIHBIL.
CaoiicTBa MexaHu4eckux BOJIH. [IponosnbHble M nonepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa U BeicOoTa TOHA. OTpakenue 3Byka. MHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpyza Ha HUTH U Ha TPYKUHE.

Habumronenne BbIHY X /1€HHBIX KO€OaHU 1 pe30oHaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).
Habumroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopnbw padomul u onvimol.

1. Onpenenenue yacToOTHI U NepHOIa KOJIEOAaHUI MaTeMaTHYECKOr0 MasiTHUKA.

2. OmnpeneneHne 9acTOTHI U EPHOAA KOJICOaHUH TIPYKUHHOTO MassTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MeproJia KoJeOaHUH MOJBEIMIEHHOTO0 K HUTU Tpy3a OT JJIUHBI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH NEPHOAA KOJIEOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.

5. IlpoBepka He3aBUCMMOCTH TEepHoAa KoyieOaHWM Tpy3a, MOABEIIEHHOT0 K HUTH, OT MacChbl
rpysa.

6. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH NEPHO/a KOJICOAHWH TPYKUHHOTO MasTHUKA OT
MAaccChl I'py3a U )KECTKOCTH MPYKHUHBI.

7. V3mepeHue ycKopeHHsl CBOOOJHOTO MaeHUSI.

Pasnen 10. D1eKTpOMArHUTHOE MOJI€ M 3JIeKTPOMAarHUTHbIC BOJIHBI.

DNeKTpOMarHuTHOE IMoJie. DJIEeKTPOMarHUTHbIE BOJHBI. CBOWMCTBAa 3JE€KTPOMArHUTHBIX BOJIH.
[IIkana 31eKTpOMarHUTHBIX BOJIH. VICII0/Ib30BaHNE IIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DJIeKTpoMarHuTHas npupojia ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onsimol.

1. V3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.

Paznen 11. CBeToBbIe siBJIEHUS.

JIyueBas mozensb cBeta. Mcrounuku ceeta. [IpsMonnHeliHOe pacipoCTpaHEHUE CBETa. 3aTMEHUS
Comaua u JIynsl. Otpaxenune cBeta. [1mockoe 3epkaiio. 3aKOH OTpaXeHHUsI CBETA.

IIpenomiieHne cBera. 3akoH MpenoMieHMsl cBeTa. [lonHOe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXEHHs B ONTHYECKUX CBETOBOJAX.

JIunza. Xox myded B nmunH3e. OnTuyeckas cucreMa (oToamnmnapaTa, MUKPOCKOINA M TEJIECKOIIA.
I'ma3 xak onrrueckas cucrema. bM3opyKkocTs U JaTbHO30PKOCTb.

ocoarwhE
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Paznoxxenne Genoro csera B crekTp. OmbiTel HbioToHa. CriokeHHE CHEKTPaTbHBIX IIBETOB.
Jucnepcus caera.

Jemoncmpayuu.

[IpssMonMHEHOE paCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyyenne n300paXKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenominenue cBera.

OrnTruyeckuii CBETOBO/I.

Xon Jtydeit B coOuparomei JruH3e.

Xox Jydeil B paccenBarole JIMH3E.

[Torydenue n300pakeHU ¢ TOMOILBIO JIUH3.

[Tpuniun neictBus doroamnmapara, MUKPOCKONA U TEIECKOIIA.

0. Monens rinasa.

11. Paznosxenue 6enoro ceera B CIEKTP.

12. [Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomsl u onvimol.

1. WccnenoBanue 3aBUCMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.

2. N3yueHne XxapakTepUCTUK N300pakeHUs MPeIMETa B TUIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCMMOCTH yrila TPEJOMIIEHUS CBETOBOTO Jy4ya OT yrja MaJeHus Ha
IPaHULE «BO3LyX—CTEKIIO».

4. Tlony4yeHue n300paxxeHH ¢ MOMOIIBIO0 COOMPAIOIIEH JIMH3BI.

5. Ompenencare HOKYCHOTO PacCTOSHUS M ONTUICCKON CHIIBI COOMPAIOIIEH JIMH3HI.

6. OmBITHI MO PA3I0KEHHUIO OEIOT0 CBETa B CIIEKTP.

7. OnbITH IO BOCIIPUATHUIO I[BETA IPEAMETOB NPH UX HAOIIOJCHUN Yepe3 [IBETOBBIE (PHITBTPHI.

Paznen 12. KBanToBblIe sIBJIeHHS.

Omneitel Pesepdopna u mianerapHas mojenb atoma. Moxens aroma bopa. Hcmyckanue u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PannoaktuBHOCTH. Anbda-, 6eTa- 1 ramma-usnyudenus. CTpoeHune atoMHoro sijipa. Hykmonnas
MOJEeNIb aTOMHOTO siipa. M3oTonsl. PagnoaktuBHble npeBpamienus. [lepuon momypacnana aTOMHBIX
anep.

SnepHple peakuMy. 3aKOHBI COXpPAHEHMs 3apsJOBOIO M MAacCOBOIO YHCEN. DHEPrUsl CBS3U
aToMHBIX sifep. CBsi3p Macchl U 3Hepruu. Peakuuu cuHTe3a U neneHus anaep. VcTouHukM sHEpruu
ComnHua u 3B€37.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIyYEHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3JIy4YEeHHUS U TOTJIOMICHHUS.

CrexTpsl pa3IuYHbIX T'a30B.

CnekTp Bojopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyUEHHI.

. Perucrpanus nznydeHus: IpupoAHbIX MUHEPAIOB U MPOAYKTOB.

.]Taéopamopubte pabomout u onvimel.

1. HabnroieHue CIUTONIHBIX U IMHEHYATHIX CIEKTPOB U3ITyYEHUS.

2. UccnemoBanne TPEKOB: W3MEPEHHWE HHEPrHMHM YacTHIBI IO TOPMO3HOMY MyTH (IO
¢dororpadusam).

3. N3mepenue pannoakTuBHOTO (hoHa.

IHoBTOpPHTEIBLHO-0000111a101IIHIT MOTYJIb.

[ToBTOpHTENBHO--0000MMAOIMIA MOAYJb TPEIHA3HAYECH ISl CUCTEMAaTH3allid W 00O0OIIEHUS
MPEIMETHOTO COJIEPKAHUS U ONbITa JEATEIBLHOCTH, NMPUOOPETEHHOTO NMPH M3YYEHUH BCErO Kypca
¢bu3MKM, a Takke IS MOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (U3MKe A
o0yyJaromuxcs, BEIOPaBIINX 3TOT yUEOHBIH MpeaMeT.

BOooo~NoO~WONE

ocoarwNE
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[Ipu u3ydyeHnu AAHHOTO MOJYJIS PEANHU3YIOTCS U CUCTEMaTHU3UPYIOTCS BHUBI JAEATEIbHOCTH, Ha
OCHOBE KOTOPBIX O00ECIeUYMBACTCS JIOCTIDKEHUE MPEIMETHBIX U METANPEAMETHBIX IUIAHUPYEMBIX
pe3ynbTatoB 00yueHusi, (QOpMHUpPYETCs €CTeCTBEHHOHAay4YHasi TPaMOTHOCTb: OCBOCHHE HAay4YHBIX
METOJIOB UCCJICIOBAHMS SBICHUI MPUPOJIBI M TEXHUKH, OBJIAICHUE YMCHHUSIMH OOBSICHATH (PU3HUECKUE
SBJICHUS, TPUMEHssl TOJy4YeHHbIe 3HAHMs, pelarbh 3a7aud, B TOM 4YHCIE KaueCTBEHHbIE H
AKCIEPUMEHTAJIbHBIE.

[IpuHIMNMATBEHO AESITETbHOCTHBIM XapakTep AAHHOTO pas3felia pealu3yercs 3a C4€T TOro, 4To
o0ydJaroIuecs BRIMOJHSIOT 331aHUS, B KOTOPBIX MM IMPEIIaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHHWM pacrno3HaBaTh U HAYYHO OOBSICHATH (PU3UYECKUE SIBJICHUS B
OKPY>KaIOIllel MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJIbI HUCCIIeOBaHMs (U3UUECKUX SBICHUN, B TOM 4YHCIE IS
MIPOBEPKHU TUMOTE3 U MOTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATh Hay4HbIe OCHOBBI HamOoJee Ba)XXHBIX JOCTHXKEHUI COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPAKTUYECKOTO HCIOJb30BAaHUSL PA3IMYHBIX HCTOYHHKOB JHEPrUUM HA OCHOBE 3aKOHA
MIPEeBpALICHHS U COXPAHEHHsI BCEX M3BECTHBIX BUIOB SHEPTHUHU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

W3ydenne (QU3MKM HA ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUSI HANpaBIIEHO Ha JOCTHIKEHHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTATOB.

B pesynbrate nzydeHus GuU3MKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs y 00ydaromerocs
OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B HaCTH:

e 1) maTpMOTH4€CKOro BOCIIUTAHUSA:

e [] mposiBI€HUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (hM3NYECKOM
HayKU;

e [ IEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOr0 M {yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [] rOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXJIE€HUU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHUX
pooJIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

e [] oco3HaHME Ba)KHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOIO;

e 3)3CcTeTHYecKOro BOCIIUTAHUS:

e [] BOCHpHSTHE ICTETHMUYECKUX KadyecTB (DU3MUECKON HayKu: e€ FapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHMA:

e [] oco3HaHME LEHHOCTU (PU3MUECKOM HAyKHM KAaK MOIIHOINO MHCTPYMEHTa IO3HAaHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

e [] pa3BuUTHE HAYYHOM JHOOO3HATENFHOCTH, HHTEpPECA K UCCIEA0BATEIbCKOM IeATEIbHOCTH;

e 5) popmMupoBaHus KyJbTYPbl 310POBbS 1 SIMOIHOHAJIBHOI0 0JIATONIOJIYYMS:

e [] oco3HaHue LIeHHOCTH Oe3omacHoro oOpas3a KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BXKHOCTH MpaBWJl 0€30MaCHOTO MOBEAECHUS HA TPAHCIOPTE, Ha JIOpOrax, ¢ INEKTPUUECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIHUX YCIOBUSIX;

e [] chopMUpOBaHHOCTH HaBbIKa pedIeKCHU, MPU3HAHUE CBOETO IpaBa Ha OMMOKY M TaKOTro
K€ MpaBa y Jpyroro 4ejoBeKa;

e 6) TPYAOBOIO0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEUICHUH MPAKTHUYECKUX 3a7ad (B paMKaxX ceMbd, 00pa3zoBaTelbHOMI
OpraHM3aliu, Topoja, Kpas) TEXHOJOTUYECKOW M COLMAIbHOW HalpaBICHHOCTH, TPEOYIOIIHUX B TOM
guciie U GU3NIECKUX 3HAHUI;

e [] yHTEpec K MPaKTUYECKOMY M3yUEHUIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JI0IrM4eCKOr0 BOCIIMTAHHUSA:

e [] opueHTalys Ha MNpUMEHeHHE (U3MYECKUX 3HAHUW 71 pelieHus 3adad B 00JacTu
OKpYXaroIled Cpeapl, IUIAHUPOBAHMSI IOCTYIKOB M OLIEHKM HMX BO3MOJKHBIX IIOCIEACTBUN MJIs
OKpY>KaloIlIeH Cpeibl;

e [] oco3HaHMe I100aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

e 8) aganTanuy K U3MEHSIOIMMCH YCJIOBUAM COLUAJBHON U NIPUPOIHOI Cpeabl:

e [ moTpeOHOCTH, BO B3aUMOJECHCTBUU MPHU BBHIMOJIHEHUH MCCIEAOBAaHUNW U TMPOEKTOB
(bu3MYECKOil HAMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

e [] MOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IEATEIbHOCTD;

e [] morpeOHOCTHP B (POPMHUPOBAHWUU HOBBIX 3HAHUN, B TOM 4YHUCIEe (QOPMYITUPOBATH HJIEH,
MOHSTHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

e [] oco3HaHue AePUITUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

e [ mIaHUpPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (DU3MUECKUX 3HAHUM;

e [] cTpeMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCIIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;
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e [] OIEHKA CBOMX JEHUCTBUM C Y4E€TOM BIIMSHHUS Ha OKPYXKAlOLIYK Cpeay, BO3MOKHBIX
IJ100aJbHBIX TOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs mporpamMmbl 1o (GU3WKE HA yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs Y
oOyuarorierocst  OyayT  cOpPMHUPOBAHBI ~ MeTaNpeAMeTHbIe  Pe3yJbTaTbl,  BKIIOYAOIINE
IMO3HABATCJIIbHBIC YHHUBCPCAJIbHBIC y‘-IeGHBIe HeﬁCTBHﬁ, KOMMYHHKAaTHBHBIC YHHBCPCAJIbHLIC y‘-IC6HBIe
JICUCTBHS, PETYISTUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBHUS.

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jiornueckue neicTBuA:

® BBHIIBIISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBJICHMUIA);

® YCTaHaBIMBATh CYIIECTBEHHBIM NpPU3HAK KiIacCU(UKAIMKU, OCHOBAHHS i1 OOOOIICHUS U
CpaBHCHHS,

® BBLUIBJSITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTpuBaeMbIX (aKTax, MAaHHBIX H
HaOJI0ICHUAX, OTHOCAIINXCS K (PU3NUECKUM SBIICHUSIM;

® BBHUIBISITH TNPUYMHHO--CIICACTBEHHBIE CBSI3W TPU  H3YYCHHH (PU3UYECKUX SBICHUN W
MIPOIIECCOB, JIEJaTh BBIBOJBI C HCIIOJIB30BAHHEM JSAYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUYCHHIA,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUHH;

® CaMOCTOSITENILHO BBIOMpPATh CHOCOO perieHus y4yeOHOW Qu3nmyeckol 3amaun (CpaBHEHHE
HECKOJIbKUX BapUAHTOB pEIICHHs, BBHIOOpP HaWOOJee MMOAXOMISIIEIO C YY4ETOM CaMOCTOSTEILHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibCcKue 1eHCTBUS:

® JWCIIOJL30BaTh BOMPOCH! KaK UCCIICIOBATSIILCKHIA HMHCTPYMEHT ITO3HAHUS;

® TIPOBOJHTH IO CAMOCTOSTEIHHO COCTABIICHHOMY IUIAHY OIIBIT, HECJIOXHBIA (DU3NIECKHA
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeI0BaHNE (PU3HUECKOTO SIBIICHHUS,

e OIICHWBATh HA NPUMEHUMOCTH M JOCTOBEPHOCTH HWH(POPMAIUIO, MOJYYCHHYI0 B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

® CaMOCTOSITENFHO (OPMYIUPOBATH 000OIIEHHST W BBIBOJBI MO pPe3yJbTaTaM MPOBEIEHHOTO
HaOJTIOICHUS, OITBITA, UCCIICIOBAHHS,

® TIPOTHO3HPOBATh BO3MOXKHOE JaJIbHEWINEe pa3BUTHE (DPU3UYECKHX TIPOIECCOB, a TAKKE
BBIIBUTATh MPEINONIOKEHUsI 00 X PAa3BUTHUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

® TPHUMCHATH PA3IMYHBIC METOJbI, WHCTPYMEHTBI M 3allpOChl TPH TIOMCKE U OTOOpe
nH(OPMAIIUY WK JAHHBIX ¢ YYETOM MPEATI0KEHHON yueOHOoM pusndeckoit 3a1auu;

® aHAIM3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIUIO PA3TUYHBIX BUIOB U
dhopm mpecTaBIeHus,

® CaMOCTOSITENILHO BBIOMpATh ONTHUMAJIbHYIO (QOpMYy TMpelCcTaBieHUs HHGOpPMaLUU H
WUTIOCTPUPOBATH PellaeMble 3aJIa4l HECIIOKHBIMU CXEMaMH, JWarpaMMaMH, WHOW TpapuKoOd M WX
KOMOMHAIIHSIMH.

KoMMmyHuKaTHBHbBIE yHUBEpPCAIbHbIE YUeOHbIe TeiCTBUS:

e B x0J/i¢ 00CYXJeHHUSI yueOHOTO MaTepHalyia, Pe3yJIbTaTOB JAOOPATOPHBIX pabOT U MPOECKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYX/IaeMOil TEMbI M BHICKA3bIBaTh UJCH, HAIlCIEHHBIC HA PEIICHHE
3a/1a4d ¥ ToIep KaHue OJ1aroKeaaTeIbHOCTH OOIICHHS;

® COIIOCTABJIATH CBOW CYXXJEHUS C CYKICHHUSIMH JPYTUX YYaCTHHKOB JHAJora, 0OHapyKHBaTh
pa3nuydue U CXOJACTBO MO3HIIHIA;

® BBHIPAXATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
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e MyOJUYHO MPEICTABIIATH PE3YJNbTAThl BBHIMOJHEHHOTO (PU3UYECKOTO OMbITa (IKCHEPUMEHTA,
HCCIIEIOBaHMsL, IPOEKTA);

® [IOHMMAaTh U HCIIOJIb30BATh IPEUMYIIECTBA KOMAaHAHONM U MHAMBHUAYAJIbHON pPabOTHI IIpU
peLIeHNH KOHKPETHON (U3NYECKOil Tpo0IieMbl;

® IIPUHHUMATH LEIH COBMECTHOU JEATEIBHOCTH, OPraHU30BBIBAT IEHCTBUSA 10 €€ JOCTHKCHHUIO:
pacrpenenars poid, 00CyXJIaTh MPOLECCH M Pe3yabTaTbl COBMECTHOW paboThl, 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOJEH;

® BBIIOJHATH CBOK 4YacTh pabOThl, JOCTHras KauyeCTBEHHOIO pe3yjbTaTra II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYSI CBOU AEUCTBUS C APYTUMHU WIEHAMHU KOMaH/Ibl;

® OIEHMBATh KayeCTBO CBOETO BKJIaZAa B OOMIMHA HPOAYKT MO KPUTEPHUSAM, CaMOCTOSTEIHHO
c(OpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUS.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yUeOHbIE AeiiCTBHS

Camoopranu3anusi:

® BBIIBIATH NPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHTyalMAX, TPEOYIOMIMX Ui pEIICHUsS
(bU3NYEeCKUX 3HAHUM;

® OPHCHTUPOBATHCS B PANIMYHBIX MMOAXO0JAX MPUHATHS PEUICHUH (MHIUBUAYAIbHOE, IPHHITHE
pellieH sl B TPYIINE, IPUHATHE PEIICHUI TPYIIION);

® CaMOCTOSITEJIbHO COCTABIISATh QITOPUTM pEIICHUS (U3UYECKOW 3aJaud WIM IUIaHa
WCCIICIOBAHMS C YYETOM HMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejyiaraeéMbie BapUaHThl PEIICHUM;

e JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTb 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

® J[aBaThb aJACKBATHYIO OLICHKY CUTYyallUX WU NIpCjiarathb IjiaH eé HU3MCHCHUA,

e O00OBACHATH IMPUYIUHBI AOCTHUXXCHUA (HCHOCTI/I)KGHI/HI) PE3YIbTATOB MOCATCIBHOCTH, OaBaTb
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

® BHOCHTH KOPPEKTHUBBI B JESATENHHOCTh (B TOM YHCJIE€ B XOJ BBIMOJHEHUS (PUINYECKOTO
WCCIICJIOBAaHMS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHBIIUXCS CHTYaIlHH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEIH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

® CTaBUTH ce0s HA MECTO JPYroro YejoBeKa B XOJIE CIOpa WU JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHMUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;

e TpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpH pelieHud PU3NYECKUX 3a/1ad UITU B YTBEPIKICHUSIX
Ha Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYroro.

IHNPEIMETHBIE PE3YJIBTATHI

K xoHniy oOyuenust B 7 ki1acce mpeIMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

® ICIIOJIb30BATh MOHATUA: (U3UYECKUE M XMMUYECKHE SBJICHUS, HAOJIOJICHHE, SKCIIEPHUMEHT,
MOJI€Tb, THIIOTE3a, EAUHUIBI (PU3MYECKHX BEIWYMH, aTOM, MOJIEKyJa, arperaTHbleé COCTOSHHS
BemiecTBa  (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MEXaHWYEeCKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJUHEIHOE), TPaeKTOpUsl, paBHOAEUCTBYIOIIas cuia, nedopmManus (ynpyras,
IUIACTUYECKAs), HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

e pasnuuaTh sABICHUA (IUQQy3Hsl, TEIIOBOE JABMKEHHE YacTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JBUKEHHE, MHEPLUs, B3aUMOJICHCTBUE TeJl, paBHOBECHE TBEPIBIX TEJ C
3aKpEMJIEHHON OCBIO BpallleHUs, Nepejada JaBICHUS TBEPABIMU TeJIaMH, JKUIKOCTSIMH M Ta3aMy,
aTMOC(pepHOE JlaBJIECHUE, IUIaBaHUE TeJl, NMPEBpAILEHUs] MEXaHUYECKOH PHEpPIruu) HO OMHUCAHUIO HMX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;
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® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUH B OKPYXAlOIEM MHUpE, B TOM
yrcie (GU3NYECKHe SIBICHUS B IPUPOJIC: TPUMEPHI ABIKEHUS C PA3IUYHBIMUA CKOPOCTSIMH B JKUBOH U
HEXHUBOW IpUpOJIe, NEICTBUE CUIIBI TPEHHs B IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOrO J1aBIeHUs
Ha XMBOW OpraHM3M, IUIaBaHUE PBIO, PbIUArd B TEJIE YEIOBEKA, IPU 3TOM MEPEBOJUTH MPAKTUIECKYIO
3a/lauy B yueOHYIO0, BBIIETAThH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKHM) (PU3NUYECKUX SBICHUII;

® ONUCHIBATH HU3YYECHHBIE CBOWCTBAa Tel M (U3UYECKUE SBIICHUS, HUCHONB3Ys (pusmueckue
BEIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPeMs, MyTh, CKOPOCThb, CPENHsAS CKOPOCTh, CHJIA
YOPYrOCTH, Ccujia TsDKECTH, BEC Tella, CUjla TPeHHus, AaBieHue (TBEPIOro Temna, >KUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYECKasi paboTa, MOLTHOCTb, IJICYO CHIIbI, MOMEHT CHJIBbI, KOO(PPHUIIUEHT
MOJIE3HOTO JICMCTBHUSI MEXaHU3MOB, KHMHETHYECKas U MOTEHLMaJIbHAs DSHEPrus), NpU OMNHCAHUU
MPAaBUIBHO TPAKTOBATH (PM3UYECKUN CMBICI HCIOJIB3YEMBIX BEIHYWH, UX 0003HAUEHUS M €AMHUIIBI
(bu3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbL, CBS3BIBAIOIIUE JaHHYK (U3NYECKYI0 BEJIUYUHY C
JAPYTUMH BETMYMHAMH, CTPOUTH TPaPUKH N3YUYEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEIUYHH;

® XapaKTEepPH30BaTh CBOWCTBA TeJ, (PM3UYECKUE SIBICHUS W TPOIECCHI, MCIOIB3Ys IpaBUIIa
ClIOKeHHsI cuil (BHOJb OHOW MpsMoi), 3akoH ['yka, 3axoH [lackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHsl pblyara (0J10Ka), «30JI0TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKECHHUE;

® OOBACHATH (PU3MUECKUE SBICHHS, MPOIECCHl M CBOMCTBA TeN, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil NPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BbIABIATH I[PUYUHHO--CIICJCTBEHHbBIEC CBS3U,
CTPOUTH OOBACHEHHE M3 1—2 JOTMYECKUX IIAroB ¢ OMopoi Ha 1—2 M3yYeHHBIX CBOWCTBA (YM3MUYECKHUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTh pacy€THbIC 337auu B 1—2 nelcTBUA, UCHOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJaddl 3alliChIBATh KPAaTKOE YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIWYMHBI B (OPMYJBI M NPOBOAMTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE I PELICHUS 3a/1ay, OLIEHUBATh PEAIMCTUYHOCTH IMOJYYEHHOH (pusmueckoi
BEJIMYHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPH MOMOIIU (U3UUYECKUX METOAOB, B
ONMCAaHWU MCCIE0BAaHUS BBIJIEIATH MPOBEPSEMOE NPEANOOKEeHUEe (THMOoTe3y), pa3inyaTb U
MHTEPIPETHUPOBATH MTOJYYSHHBIH pe3ynbTaT, HaX0AUTh OUIMOKU B XOZI€ ONbITA, JeJIaTh BHIBOJBI 110 €T0
pe3yabpTaram;

® TPOBOJAUTH OMBITHI [0 HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB TEI:
¢dbopMynaHpoBaTh IpOBEpAEMbIE NPEANONOKEHUs, coOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO
000py/10BaHus, 3alIUCHIBATH X0l ONbITa U (HOPMYIHPOBATH BHIBOABL;

® BBHINOJHATH MNpsIMblE M3MEPEHUs] PACCTOSHHUSA, BPEMEHH, Macchl Tejla, 00bEMa, CUJIbl U
TEMIIEpPaTypbl C HUCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMUCHIBATh MOKA3aHUS
prOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

® [POBOAMTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKOH BEIMYUHBI OT JIPyroil c
HCIOJIb30BAaHUEM TPSMBIX HM3MEPEHUN (3aBUCHUMOCTH MYTH PAaBHOMEPHO JBHXKYILIErocs Teia OT
BPEMEHHU [IBIDKEHHUS Tella, CHJIbBI TPEHHMsS CKOJBKEHHS OT Beca Tena, KayecTBa 00paboTKu
IIOBEPXHOCTEH TEJI W HE3aBUCUMOCTH CWJIBl TPEHUS OT IUIOIIAAM CONPHUKOCHOBEHMS TEN, CHIIbI
YIPYTOCTH OT YAJUHEHUS NPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTH Tena u
OT TUIOTHOCTH >KUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TNyOWHBI, HA KOTOPYIO
MOTPY>KEHO TeJI0, YCIOBUM IJIaBaHUs TeJl, YCIOBUH paBHOBECHs pbluara M OJIOKOB), y4acTBOBATh B
IUTAaHUPOBAHUM Y4YEOHOTO HCCIEeIOBaHMs, COOMpPATh YCTAHOBKY M BBINOJHSITH H3MEPEHHUs, CIEAys
MIPEUI0KEHHOMY IJ1aHy, GUKCHPOBATH PE3yJIbTAThI MOJyYeHHON 3aBUCUMOCTH (PM3NYECKUX BETUUMH B
BU/JIE MPEUIOKEHHBIX TaOIUI ¥ TpaUKOB, JI€1aTh BHIBOJBI 110 pe3yJIbTaTaM HUCCIIEI0OBaHUS;

® TIPOBOAUTH KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIHUUH (IJIOTHOCTh BEHIECTBA KHUIKOCTU U
TBEPOTO TEJA, CUJIA TPEHUSI CKOJIbKEHUS, 1aBJICHUE BO3/AyXa, BHITAIKMBAIOIIAs CUja, JEHCTBYIOMIAs
Ha TMOTPYKEHHOE B >KUIKOCTH TeJI0, KOI(PPHUIMEHT IOJE3HOr0 NEHCTBUS MPOCTBIX MEXAaHHU3MOB),
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cliefysl TPeIIOKEHHON MHCTPYKIIUH: TP BBITIOJTHEHUU H3MEPEHH COOMpPATh 3KCIIEPHUMEHTAIBHYIO
YCTQHOBKY M BBIYMCIISITH 3HAYCHNE HCKOMOW BEJTMYUHBI;

e CoOmIOAaTh MpaBUiIa TEXHUKU 0€30IacCHOCTHU IpHU paboTe ¢ 1abopaTopHBIM 000PYO0BAHUEM;

® YKa3bIBaTh NMPUHIIMIIEI JIEHCTBHS MPHUOOPOB M TEXHHYECKHX YCTPOHCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOINAIOIIMECS COCYAbI, OapoMeTp, pbluar, IMOABIKHBIH W HEMOJBM)XHBIA OJIOK,
HAKJIOHHAS TUIOCKOCTh;

® XapaKTEepPH30BaTh MPHHIIUIIBI JACHCTBHS W3yYCHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOKCTB C
OMOpOH Ha WX ONUCaHHA (B TOM YHCIE: HMOJIIMIHHUKH, YCTPOHCTBO BOJOMPOBOJIA, THIPABIUYECKUI
pecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOHW HACOC, apeoMETp), HCIOJIb3ys 3HAHHs O CBOWCTBAaX
(bu3NYeCKUX SBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

® TMPUBOJIUTH NPUMEPHI (HAXOAUTHh HH(POPMAIIUIO O TPUMEPAX) MPAKTHIECKOTO UCIIOIb30BAHUS
(GU3NYEeCKUX 3HAHWI B MOBCETHEBHOW JXM3HH il oOecrieueHusi OE30MacHOCTH TPU OOpalieHuH ¢
npubopaMH M TEXHWYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3/0pOBbS M COOJIOJACHHUS HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEH cpelie;

® OCYIIECTBIATh OTOOP MCTOYHUKOB MH(pOpMaluu B MHTEpHETE B COOTBETCTBHU C 3aJIaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH M MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHHUKOB
BBIIICIIATH HHPOPMALIUIO, KOTOPAs SIBJISICTCS IPOTUBOPEUNBOM UITH MOXKET OBITh HEJJOCTOBEPHOM;

® JCIIOJIb30BaTh TPH BBINOJHCHUM YYEOHBIX 3aJaHHil HAy4YHO--TIONMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO CO/epIKaHUs, CIIPABOYHBIE MaTepHalbl, pecypchl cetn MHTepHeT, BiaaeTh MpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, IPeoOpa3oBanus HHPOPMAIIUK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® Co3JIaBaTh COOCTBEHHBIC KpAaTKHUE NUCHMEHHBIE M YCTHBIC COOOIICHHsS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMALUU (PHU3HMUECKOTO COJCPKAHHS, B TOM YHUCIE NYOJMYHO JeJNaTh KPaTKHE
COOOMICHHUS 0 pe3yIbTaTax MPOEKTOB WM YUCOHBIX UCCIIEAOBAHUM, TPH TOM TPAMOTHO HCIIOJIb30BaTh
W3yYCHHBIN MOHSATHUHBIN anmapar Kypca pU3UKH, COPOBOXKIATh BBICTYILICHHE IPE3CHTAIHECH;

® [IpU BBINOJIHEHUH YUEOHBIX MPOEKTOB U UCCIIEAOBAaHUM pacrpenessaTh 00s13aHHOCTH B TpyIIe
B COOTBETCTBHH C TIOCTABIICHHBIMH 33J]auaMH, CJICJNUTH 32 BBITOJHEHHEM IIJIaHa JIEHCTBHIA, aJleKBAaTHO
OLICHUBAaTh COOCTBEHHBIH BKJIaJA B JIEATEIbHOCTh TPYIIBL, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAst MHEHHE OKPY KAIOIIHX.

K koH1y o0yueHus B 8 kiacce npeMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaThb
Cc(OPMHPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

® JICIIOJIb30BATh IMOHATHS: Macca U pa3Mephl MOJIEKYJI, TETIJIOBOE JIBUKEHHE aTOMOB U MOJIEKYT,
arperatHble COCTOSIHHS BEIIECTBAa, KpPUCTANIMYECKHE U aMop(dHbIE Tena, HACBHIIMIEHHBIH U
HEHACHIIEHHBIH Tap, BIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, TETUIOBOM TBUTATEID,
JJIEMEHTAPHBIN  AJNEKTPUUECKUI 3apsijl, DSJEKTPUYECKOEe II0je, NPOBOJHUKM U  JTUDIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

e pasnuuaTh SBICHHA (TEIUIOBOE pacIIMpeHWe W C)KaThe, Teruionepeaada, TeTIoBOe
paBHOBECHE, CMauMBaHHWE, KaNWUISAPHBIC SBICHUS, WCHApeHUe, KOHJICHCAlUs, IUIaBIICHUE,
KpUCTayuTM3anusl  (OTBEpIEBaHNE), KHIIEHWE, TeIuionepenada (TeTIONMPOBOAHOCTh, KOHBEKIIHSA,
U3Iy4YeHUE), SJEKTPU3ALMs TeJl, B3aUMOJCHCTBUE 3apsi/IOB, IEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aWMOJICHCTBHE MAarHWTOB, JIEHCTBHE MAarHWTHOTO IIOJII Ha MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAS WHAYKIHMS) IO ONUCAHUI0 WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE W3YYECHHBIX (U3NYECKHUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (pu3MuecKue SIBICHUS B NPHPOJE: MOBEPXHOCTHOE HATSXKEHHE W KalWULIPHBIE SBJICHUS B
NpHUpOJe, KPUCTALIBI B Tpupojae, m3irydeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TyMaHa, WHEs, CHera, JJIEKTPUYECKUe SBJIECHUS B aTtMochepe, dIEKTPUYECTBO
KUBBIX OPTaHU3MOB, MarHUTHOE TI0JI€ 3eMJTH, Ipeii( MoI0CcoB, poiIb MAarHUTHOTO TIOJS TSI )KU3HU Ha
3emsie, MOJIAPHOE CHUSHHE, MPH 3TOM IMEPEBOJUTH MPAKTHYECKYIO 3ajadyy B Yy4eOHYIO0, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UUECKUX SIBICHUIA;
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® OMHCHIBATH W3YYCHHBIE CBOWCTBA Tel M (U3MUECKUE SIBICHUS, HUCIONB3Ys (u3mueckue
BEJIMYUHBI (TeMIeparypa, BHYTPEHHSIsI JHEpPrusi, KOJWYECTBO TEIUIOTHI, YyJENbHAs TEMI0EMKOCTh
BEIIECTBA, yAeNbHAs TEIUIOTa IUIABJICHUS, yZelbHas TEIUIoTa Mapoo0pa3oBaHUs, yAelbHas TEIUIoTa
CrOpaHHs TOIUIMBA, KOX((UIMEHT IIOJIC3HOTO JEWUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAS
BJIQXKHOCTh BO3JlyXa, SJICKTPUUECKUN 3apsijl, CUJia TOKa, SJIEKTPUUECKOE HAMPsDKEHUE, COPOTUBIICHHE
MIPOBOJHHKA, YJIEIbHOE COMPOTHBIICHUE BEUIECTBA, pab0Ta U MOIIHOCTH JIEKTPUUYCCKOTO TOKA), IPH
ONMCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICT HCIIOJIb3YEMbIX BEJIMYUH, OOO3HAYCHHS U
€IMHUILIBI (PU3UUYECKUX BEIMYWH, HAXOAUTH (JOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3HUECKYIO BEITUIHHY
C IPYTUMU BEJIMYUHAMH, CTPOUTH TpadMKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJUYHH;

® XapaKTepHu30BaTh CBOMCTBA Tel, (M3MUECKUE SBICHUS U IMPOLIECCHI, HCIOIb3Ys] OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO--KMHETHUYECKOM TEOpUU CTPOCHUSI BEIIECTBA, NPHUHIUI CYHEPIO3UIIUU
noJiell (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsija, 3akoH OMa JJIsl yyacTka IIelH, 3aKOH
Jxoyns—JleHna, 3aK0OH COXpaHEHUS YHEPTUH, TIPH ATOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTHYECKOE BhIPAKECHHE,

e OOBACHATH (PU3UYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHWCJIE€ U B KOHTEKCTE CHUTYyaIlHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh IMPUUYUHHO-CICICTBEHHBIE CBSI3U, CTPOHUTH
o0BsicHeHHe U3 1—2 JOrMYecKux MIaroB ¢ OMopoi Ha 1—2 U3yUYeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

® pemiath pacu€THBIC 3a7a4u B 2—3 JACHCTBUSA, UCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOLINE
(bu3nyecKkre BETUYUHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a]au 3alHUChIBaTh KPATKOE YCIOBHE, BBISBISAThH
HEJOCTAaTOK JaHHBIX I PENICHUs 3a7add, BBIOMpATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMEBIC s €€
pelleHus, MPOBOAUTH Pacy€Thl M CPaBHHUBATh MOJYYEHHOE 3HaueHUE (U3MUECKOW BETUYHMHBI C
W3BECTHBIMU JIaHHBIMH;

® pAaCIIO3HABATh MPOOJIEMBI, KOTOPHIE MOXKHO PEHIMTh MPU TOMOIIH (PHU3UYIECKHX METOJIOB,
UCIIONIb3Ysl ONHCAaHWE WCCIEAOBaHUs, BBIICIATH MPOBEPSEMOE MPEANOIOKEHHE, OIIEHUBATh
MPaBUIILHOCTH TIOPSJIKA MPOBEICHUS UCCIEAOBAHUS, IeJIaTh BHIBOIBI;

® T[IPOBOJIUTH OMBITHI MO HAOIIOACHHUIO (PU3NUYECKHUX SIBICHUN WU (PU3UUYECKUX CBOMCTB TEN
(kanuIIsSipHBIE SIBJICHHS, 3aBUCHMOCTh JABJICHUS BO3[yXa OT €ro 00b&éMa, TemrmepaTyphl, CKOPOCTH
mporecca OCTHIBAaHUS W HArpeBaHUs TPH MIYYECHUW OT I[BETa H3Iydaromied (TOoriIomaroei)
MOBEPXHOCTH, CKOPOCTh UCIIAPEHHs BOJABI OT TEMIIepaTyphl KUIKOCTH U TUIOMIAAN €€ MOBEPXHOCTH,
AJCKTPU3ALMS TEA W B3aUMOJICHCTBHE OHJICKTPUUYECKUX 3aps/IOB, B3aUMOJEHCTBUE TOCTOSHHBIX
MarHiTOB, BU3YAIM3aIlMsl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MAarHUTHOTO TOJS Ha
MPOBOJIHUK C TOKOM, CBOMCTBA AJICKTPOMArHWTA, CBOWCTBA JJIEKTPOJBUTATENSI TMOCTOSHHOTO TOKA):
dbopMynupoBaTh MPOBEPSIEMbIE TMPEANONOXKEHHUsI, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHM s, ONUCHIBAThH XOJ OIbITA U (POPMYITUPOBATH BHIBOIBI;

® BBINIOJHATH TPSIMBbIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEILHON BIAXXHOCTH BO3/yXa, CHIIBI
TOKA, HAMpPsDKEHUS C WCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U JIaTYMKOB (DU3MUECKHUX BEIUYHH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCOMFOTHOM MOTPEIIHOCTH;

® TIPOBOJUTH HCCJIEJIOBAHUE 3aBUCHMOCTH OJHOW (PU3NUECKOW BEIUYHHBI OT APYroMl ¢
WCIIOB30BAaHUEM TPSMBIX H3MEPEHUN (3aBUCUMOCTH COMPOTHUBIICHUS IMPOBOJHHMKA OT €r0 JJIUHBI,
TUIONIAIA TIOTIEPEYHOr0 CEYeHUS W YACNBHOTO COMPOTHBIEHHS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA,
HIyIIETO Yepe3 MPOBOJHUK, OT HANMPsHKCHHS Ha MPOBOJHHUKE, MCCIIEIOBAHUE IMOCIIEI0BATEILHOTO U
MapajuIebHOTO COSIUHEHHI MPOBOJHUKOB): TUIAHUPOBATH HCCIENIOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIONHATh HM3MEPEHHUS, CIEAys MPEANOoKEHHOMY IUIaHy, (UKCHUPOBATH pPe3yJbTaThl MOTYyYEHHOU
3aBUCHMOCTH B BUJIe TAOJIUII U TPAPUKOB, JIETaTh BBIBOJIBI 10 PE3yIbTaTaM HCCIICIOBAHNS,

® TMIPOBOJUTH KOCBEHHBIE W3MepeHUs (u3nyeckux BenWYuH (yIenbHas TEeMI0EMKOCTh
BEIIIECTBA, COMPOTUBIICHHE MPOBOJHHMKA, Pab0OTa M MOIIHOCTH JIEKTPUUECKOTO TOKA): IUIAHUPOBATh
U3MepeHusi, coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAysl TPEAIOKEHHON WHCTPYKIUU, U
BBIUHCIISATH 3HAYCHHUE BEJTMYMHBI;

e COOJII0/IaTh MpaBHJIa TEXHUKHA 0€30MTaCHOCTH TIPH padboTe ¢ 1abopaToOpHEIM 000pYI0BaHUEM;
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® XapaKTepHu30BaTh MPHUHIIMIBI JEHCTBUS M3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpO HAa WX OMUCaHUsS (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuWHa,
aMIIepMeTp, BOJBTMETP, CUETUYMK DJICKTPUUYCCKOH DSHEPTHH, 3JICKTPOOCBETUTEIbHBIE IPUOOPHI,
HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (MIPUMEPHI), SICKTPHUSCKUE MPEIOXPAHUTENH, JIEKTPOMATHUT,
AJICKTPOJIBUTATEb IMOCTOSTHHOTO TOKAa), WCIOJB3Ys 3HAHUSA O CBOMCTBaX (DM3MYECKUX SIBICHUN W
HeoOxouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® pAaCIIO3HABAThH MPOCTHIC TEXHUYECKUE YCTPOMCTBA U M3MEPHUTEIBHBIC MPUOOPHI MO CXEMaM H
CXEMAaTHYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC, ICHUXPOMETP, THTPOMETP, IBUTATEINb
BHYTPEHHETO CrOpaHUs, SJEKTPOCKOM, PEOCTaT), COCTABISATh CXEMbI JJICKTPUYECKUX Ieneil ¢
MOCJIEIOBATEIBLHBIM W IMapajlIeIbHBIM COCAMHEHUEM DJIEMEHTOB, Pa3jinyvasl yCIOBHbIE 0003HAYCHHS
AJIEMEHTOB JIEKTPUYECKHX IIETICH;

® TIPHUBOJUTH NMPUMEPHI (HAXOAUTH HHPOPMAIIHIO O MIPUMEPAX) MPAKTHUECKOTO UCIIOJIb30BAHUS
(U3UYECKUX 3HAHUW B MOBCEIHEBHOW JKW3HM JUIsl OOCECIeYeHHs O€30MacHOCTH NP OOpalleHUuu C
npudoOpaMH ¥ TEXHUYCCKHUMH YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOJIOJECHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpPYKAIOILEH Cpee;

® OCYUIECTBISATh MOMCK HH(MOpManuu Quamdeckoro coiepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUH W TMyTEM CpaBHEHUS JIOTIOJTHHUTEIHHBIX MCTOYHUKOB BBIICIATH WH(OOPMAIIUIO,
KOTOpas SABJSETCS MPOTHBOPESUYMBOIN MIIM MOXKET OBITh HEJIOCTOBEPHOM;

® UCMOJb30BaTh IPH BBHIMOJIHEHUHM YYEOHBIX 3aJaHUl Hay4HO--TIONYJSAPHYIO JIUTEPATypy
(U3HYECKOTO COJEpIKaHUs, CIPABOYHBIE MaTepUaNbl, pecypchl ceth VHTEpHeT, BianeTh MpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

® Co3/laBaTb COOCTBEHHbIE TMHCHMEHHBIE M KpaTKUE YCTHbIE COOOILIeHUs, 0000Ias
MH(OPMALIMI0O W3 HECKOJIBKHX HCTOYHUKOB (DU3MUECKOTO COJNCPIKAHUSA, B TOM YHCIC ITyOJIHMYHO
MIPEJICTaBIATh PE3YJIbTAaThl MPOSKTHON WM UCCIEIOBATENIbCKON AEATEeIbHOCTH, MPU 3TOM IPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIH TOHATHHHBIN amnmapaT Kypca (QHU3WKH, COMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALMEN;

® TIpU BBINIOJIHEHUU YUYEOHBIX TMPOEKTOB H HCCIAEAOBAHMNA (PUIUYECKHX MPOLIECCOB
pactpenenaTh 0O0sI3aHHOCTH B TPYIIE B COOTBETCTBHUU C TIOCTABICHHBIMU 3aJladaMH, CJICIUTH 3a
BBHITIOTHEHUEM IIJIaHa JEHCTBUI U KOPPEKTUPOBAThH €r0, aJeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIA/ B
JEeSATENILHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, IPOSBIISAS TOTOBHOCTH
pazpemiats KOHQIUKTHI.

K koHIiry oOyueHust B 9 Kkjiacce mpeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

® UCTONB30BaTh TMOHATHA: cHUCTeMa OTcuY€Ta, MarephalbHas TOYKa, TPACKTOpHS,
OTHOCUTENIbHOCTh MEXaHUYeCKOro JBWKeHMs, nedopmarusi (ympyras, IUIacTHUecKas), TpEHHE,
IIEHTPOCTPEMHUTETHHOE YCKOPEHHE, HEBECOMOCTh U TEPETrPy3KH, IIEHTP THKECTH, aOCOIFOTHO TBEPIOE
TEJNO, UEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHWUYECKHE KOIICOaHWs W BOJHBI, 3BYK,
nH(pa3ByK W YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, ITKajda JJICKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPHI MCIYCKaHWS M TOTJIOIIeHHs, anbda-, 6eta- U ramma-
W3ITy9eHUs, U30TOIIBI, ITICpHAst YHEPTeTHKA,;

e paznMyaTh SBIICHUSA (PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJUHEHHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE TaICHHUE Tell, PABHOMEPHOE JIBIDKEHHUE TI0
OKPYXHOCTH, B3aUMOJICHCTBUE TeJl, pEaKTHBHOE JIBI)KCHHE, KOJIeOaTeIbHOE IBUKCHHE (3aTyXalolne
U BBIHYXKJCHHBIE KOJeOaHUs), pe30HAHC, BOJHOBOE JBIIKEHHE, OTPAKEHUE 3BYKa, MPSMOIUHEHHOE
pacipocTpaHeHUe, OTpPaKEHHWE W TIPEIIOMJICHHWE CBETa, ITOJHOE BHYTPEHHEE OTpPaKCHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP U CIOXKEHHE CIEeKTPaJbHBIX I[BETOB, NUCIEPCHsI CBETA,
€CTECTBCHHAS PaJMOAKTHBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTO CIIEKTPa U3TYUYCHHS ) 110 OTIMCAHHUIO HX
XapaKTepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

® pACIIO3HABAThH MPOSIBICHUE M3YUYEHHBIX (DM3MUECKUX SIBICHUN B OKpYKaromeM Mupe (B TOM
yucie GU3NYeCcKue SBJICHUS B IPUPOJIE: IPUIMBHI U OTIUBHI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI,
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PEaKTUBHOE [BM)KEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPSACEHHE,
celficMUYecKHe BOJIHBI, I[yHaMH, 3XO0, I[BETa TeJ, ONTUYECKHE SBICHHUS B NPHUPOJE, OUOIOTHYECKOe
NIeUCTBUE  BUAMMOIrO, yIbTPa(UOJETOBOrO M  PEHTITCHOBCKOIO  M3JIy4€HHUH, €CTECTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4H, PaJNOAKTHBHOE H3IYYCHHUE MPHUPOJHBIX MHHEPAJIOB,
JefcTBUE PAJUOAKTUBHBIX U3IyYEHUH HA OPraHU3M 4elloBeKa), IPU 3TOM IEePEeBOIUTh NPAKTUYECKYIO
3aady B yueOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NYECKUX SBIICHHIA;

® ONUCHIBATh HM3yYCHHBIC CBOMCTBAa Tel W (DU3MUYECKHE SBICHHS, WCHOIB3YS (PHU3MUECKUE
BEJIMYMHBI (CpEAHsIsl U MIHOBEHHAs CKOPOCTh Tela IPU HEPABHOMEPHOM [BUXEHHUH, YCKOPEHHE,
nepeMelleHue, MyTh, YIJoBas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTOCTH, CHUJa TSAXKECTH, YCKOPEHHE
CBOOOJHOTO MaJeHUs, BEC Tella, UMIYJIbC Tea, UMITYJIbC CHIIbI, MEXaHHYECKasi paboTa U MOIITHOCTH,
NOTEHIMAJIbHAsl SHEPrusi Teja, IMOAHATOrO HaJl IOBEPXHOCTHIO 3E€MJIM, IMOTEHUUAIbHAs SHEPrus
C)KATOM MNpYy>XUHbI, KUHETHUYECKas HHEPrus, IOJHAas MEXaHWYecKas 3HEprus, MEepuoJ] U 4YacToTa
Kose0aHWH, JUIMHA BOJHBI, I'DOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, II0Ka3aTellb
MPEJIOMIICHUSI Cpellbl), MPH ONMCAHWM TPABHIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOIb3YEMBIX
BEIMYMH, 0003HAUEHUS M EIUHMLBI (PU3UYECKUX BEIUYMH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIOLIME
JaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpaQUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBAa TeJ, (U3MYECKHE SBJICHUS M IPOLECCHl, MCIOJB3Ys 3aKOH
COXPAHEHHUsl DSHEPruu, 3aKOH BCEMUPHOTO TSITOTEHMS, NPUHIMI CYNEpPHO3ULUN CHJI, HPHUHLHUII
otHocuTesbHOCTH ["anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMIIYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHUsS 3apsIOBOrO U MACCOBOIO YHCEJ MPU SIIEPHBIX PEAKIUX,
IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMAaTHUECKOE BbIPAXKECHUE;

e 00BACHATH (hU3MUYECKHE MPOLIECChl M CBOWCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyalui
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUYUHHO--CIEICTBEHHbIE CBSI3H, CTPOUTH
00bsiICHeHUE U3 2—3 JIOTHUECKUX 1IaroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (hU3NUYECKUX SIBICHUH,
(u3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemarh pacy€THbIE 3aJauyM (ONMUPANOIIMECSs Ha CUCTEMY M3 2—3 ypaBHEHUM), UCHOJIb3YS
3aKOHBI U (OPMYIIbI, CBsI3bIBaolIMe (U3NUYECKUE BEJIMUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJauu
3aMMChIBaTh KPATKOE YCIOBHE, BBIBIISATH HEJOCTAIONINE UM U30BITOUHBIE IaHHBIE, BBIOUPATH 3aKOHBI
u (opMynbl, HEOOXOAMMBIE Ul pEIIeHUs, MPOBOAMTH pacuéTbl U OLIEHUBATh PEATUCTHYHOCTh
MOJIyYEHHOT0 3HAaUeHUs (PU3HMUECKON BEIUYUHBI,

® Dpacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIINTh MPH MOMOIIM (PU3HUECKUX METOJOB,
UCIOJIb3Ysl OINMCAaHUE MCCIENOBAaHUSA, BBIIEIATh IPOBEPSEMOE  IPEAINIONIOKEHUE, OLICHUBATH
MPaBWJIBHOCTH MOPsIJIKa IPOBEJCHUS UCCIIEI0BAaHUS, IE1aTh BbIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTAThI
HaOJIOCHUH U OIBITOB;

® [POBOAMTH OMBITHl MO HAOMIOJACHUIO (PU3MUECKUX SBICHUHA MM (PU3HMUECKUX CBOMCTB Tel
(u3yuenue BToporo 3akoHa HbproTOHa, 3aKOHA COXpaHEHUs SPHEPTHH, 3aBUCUMOCTh NIepuoaa KojaeOaHui
NPY>KMHHOTO MasiTHUKAa OT MAacChl TPy3a M >KECTKOCTU NPYKUHBI U HE3aBHCUMOCTH OT aMILTUTYbI
MaJIbIX KOJeOaHMUH, NPAMOIMHENHOE PACIpPOCTPAaHEHHUE CBETA, pa3jioKeHue Oeoro cBera B CHEKTD,
U3y4YeHUE CBOWCTB H300paKEHHsI B IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHs IpeaMeTa B
coOuparorieil JT1uH3€e, HaOII0JCHUE CIJIOUIHBIX U JIMHEWYaThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSATEIIBHO
coOupaTh YCTaHOBKY W3 H30BITOUHOro Habopa O0OpyAOBaHMS, ONMCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIHPOBATH BHIBOJIBI;

® TIPOBOAUTH NMPHU HEOOXOAMMOCTH CEPUIO MPSMBIX W3MEpPEHUH, ONpeaensas cpeHee 3HaYeHHe
u3MepsieMoi BenmuunHbl ((POKycHOE paccTosiHME coOuparomei JIMH3bI), 000CHOBBIBAaTH BBIOOP criocoda
u3MepeHus (M3MepUuTeIbHOro mpruodopa);

® TIPOBOAMUTH HCCIEOBAaHUE 3aBUCUMOCTEN (DPU3MUECKUX BEIMYMH C UCIOJIB30BAaHUEM IPSIMBIX
U3MEpEeHU# (3aBUCUMOCTh IIyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIDKCHHM 0O€3 HadaJbHOMN
CKOpPOCTH, INEpHoAa KoJeOaHWH MaTeMaTHMYeCKOro MasiTHUKAa OT JUIMHBl HUTH, 3aBUCUMOCTH yIja
OTpaXEHHsI CBETa OT yIja MageHus W yria MpeJoMIIeHHS OT YIJla TaJeHHs): IJaHUPOBaTh
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UCCIIeJOBaHUE, CaMOCTOSTEIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH pe3yibTaThl IOIYyYEHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHJE TaONMIl U TpadHKOB, AeIaTh BHIBOJBI MO pe3yJbTaTamM
UCCIIeIOBaHMS,;

® [IPOBOJHUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYHMH (CPEOHSISI CKOPOCTH M YCKOpEHHE
TeJla TPH PaBHOYCKOPEHHOM JIBWKEHUH, YCKOPEHHE CBOOOIHOTO MAaJeHUs, XECTKOCTh IPYKUHBI,
KOX(QQHUIMEHT TpPEeHUs CKOJBXKEHUS, MeXaHudeckas paboTa M MOIIHOCTb, YacToTa M IEpUOJ
KoJIeOaHMH MaTeMaTHYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpArOLICH JIMH3HI,
panMoOaKTUBHBIA (DOH): TUIAHUPOBATH M3MEPEHHS, COOMpATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHS, CIIEAysl NPEUIOKEHHOH HHCTPYKIWH, BBIYMCIATH 3HAYCHUE BEIUYMHBI U
aHAJIM3UPOBATh MOJyYCHHBIE PE3YJIbTATHI C YIETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

e CoOmIOAaTh MpaBUiIa TEXHUKU 0€30IacHOCTH IpHU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

® pasnuyaTh OCHOBHBIC TNMPH3HAKK W3YYEHHBIX (DM3MYECKHX MOJEJeH: MarepuaibHas TOYKa,
a0CONIOTHO TBEPIOE TENO, TOUYEYHBIH HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A, IUIAHETapHas MOJEIb
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

® XapaKTEepPH30BaTh MPHUHIMUIIEI ACHCTBHS M3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOPOM HAa MX OMHUCAHUSA (B TOM YHCIIE: CIIUAOMETp, NATUYUKH MOJOKEHHsS, PACCTOSHUS U YCKOPECHUS,
pakeTa, 3XO0JIOT, OYKH, MEPUCKOM, (hoToammapar, ONTUYECKHE CBETOBOMBI, CIIEKTPOCKOI, TO3MMETD,
Kamepa BuiibcoHa), HCHONB3yst 3HaHUS O CBOMCTBaX (M3MYECKUX SBICHUH M HEOOXOAUMBIC
¢bu3nveckre 3aKOHOMEPHOCTH;

® JCIIOJIB30BAaTh CXEMBl W CXEMAaTHYHBIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
MU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLECCOB IMPH PEHICHHH y4eOHO--IPAKTUYECKUX
3aj1a4, ONTHYECKHE CXEMBbI JUISl IIOCTPOCHUS N300pakeHNUH B IIJIOCKOM 3€pKaJie U COOMpAroIIe JINH3E,

® TMPUBOJIUTH NPUMEPHI (HAXOAUTH HH(POPMAIIIO O IPUMEPAX) MPAKTHUECKOTO MCIIOIH30BAHUS
(¢u3MUeCKUX 3HAHWH B MOBCEAHEBHOM XHM3HHU Uil oOecriedyeHHs Oe30MacHOCTH MpU OOpalIeHUuH C
npubopaMH W TEXHWYECKHMH YCTPOHCTBAMH, COXpPAHEHHS 3/I0pPOBbSI M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEIEHUS B OKpYXKarolleil cpene;

® OCYWIECTBIATh MOUCK uHpopMmanuu  ¢usnyeckoro coxaepxkanuss B VHTepHere,
CaMOCTOSITENTFHO (POPMYJHPYsI TOMCKOBBIM 3ampoc, HAaXOAWTh IyTH ONPEACTICHHS TOCTOBEPHOCTH
MOJIyYeHHOH nH(pOpMaIMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

® CIIOJIb30BaTh IpPH BBINOJHEHUM YYEOHBIX 3aJaHUi Hay4yHO--TIONMYJSIPHYIO JIUTEpaTypy
(U3NYECKOTO CO/AEpIKaHUs, CIIPABOYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT, BiajgeTh mpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHust HHPOPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® Co31aBaTh COOCTBEHHBIC TMHCHMEHHBIE W YCTHBIE COOONICHHWS Ha OCHOBE WH(pOpMAIWU H3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COEPIKAHU, MyOIMYHO NPEACTABIATh Pe3yIbTaThl IPOSKTHOMN
WJIM UCCIIEIOBATENBCKON AESTENBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIB30BaTh U3YYEHHBIA ITOHATUHHBIN
amnmapar M3y4aeMmMoro pasjena (U3MKH M CONPOBOXKAATH BBICTYIUIGHHWE Mpe3eHTauueil ¢ y4érom
0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.
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7 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (wnbpoBbe)
/i nporpamMmbl Beero OHTPOJIbHbIE PaKTHYECKHE nu@p
padoThI padoThI oOpasoBaTe/IbHbIC
pecypcbl
Paznea 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MHUpa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 bubmorexa LIOK
' Y PHpoA https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
1.2 DH3UUCCKUE BEIHTHHEI 2 1 https://m.edso00.ru/7f416194
. bubnuorexa [IOK
1.3 EcTtecTBeHHOHAYUYHBII METO/1 TO3HAHUS 2 1 hitps://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pasnea 2. [leppoHayanbHble CBeJ¢HHS O CTPOCHHMH BeleCTBA
2.1 CtpocHue BelecTBa 1 bubmmorexa LTOK
' R B https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL 5 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edso0.ru/7f416194
but6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 hitps://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBHe Tesl
but6mmorexa [IOK
3.1 Mexarueckoe ABIKeHIe 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 HMueprus, Macca, II0THOCTS 4 1 https://m.edso00.ru/7f416194
3.3 Cwnna. Bune! cun 14 1 2 bubmmorexa LIOK

https://m.edsoo.ru/7f416194
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Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

41 Masnenue. llepenaya naBieHust TBEPABIMU 3 Bu6muoteka [JOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.2 Jlanenue xukoctn S https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHoe faierHe 6 https://m.edsoo.ru/7f416194
44 JlefcTBHE KUIKOCTH U Ta3a Ha IOTPYKEHHOE 7 3 Bbu6moteka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Paznen 5. PaboTra u MOIIHOCTB. JHEPIUs
bubmuoreka [{OK
>1 Pabora i momgocT® 3 ! https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
5.2 Hpocteie mexarmsmb! S . https://m.edso0.ru/7f416194
bubmmoteka IIOK
53 Mexaneckas SHeprus 4 . https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06PA30BATENBHBIE
padoThI padoThI pecypei
Pa3nea 6. TemsioBblie ABJICeHUSA
6.1 CtpoeHHe U CBOMCTBA BENIECTBA 7 bubmorexa [IOK
' https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
6.2 Teroneie mpoeccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pa3nen 7. DjieKTpuyecKHe H MATHUTHBIE SIBJIEHHSA
71 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
7.2 [TocTOSIHHBIN 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
73 MarmuTibie ABICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
74 IMEKTPOMATHHTHAS HELLYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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KounuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m Kontpoabnbie  Ilpaktuueckue (uupposbie)
MPOrpaMMbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Pa3nen 8. Mexanuueckue siBJIeHUsI
8.1 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
8.2 BsamoeicTEHE TEX 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
83 3AKOHBI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3nen 9. Mexannueckue KoJ1e0aHUsI M BOJIHBI
bu6mmoreka [IOK
9.1 Mexannueckue KoneOarus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
9.2 MexaHuueckne BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 10. D1eKTPOMATHUTHOE MOJI€ M YJIEKTPOMATHUTHbIE BOJTHBI
101 DJIEKTPOMArHuTHOE MOJE U 6 2 bubnmuotexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nen 11. CBeToBble sIBJIEHUS
bu6mmorexa [IOK
111 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
11.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
11.3 Paznoxxenne 6emoro cBeTa B CIEKTP 3 2 https://m.edso0.ru/7f41a4a6
Wroro no pazneny 15
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Paznen 12. KBanToBbIe IBJeHUS

bubmuoreka [JOK
12.1 Hcnyckanue u MorIonieHrue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
122 CTpoerne aTomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12.3 FlAcpHbIe peakiiin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3gen 13. [loBTOpPUTE/ILHO-0000 AN MOTYIb
131 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HOK
' Kypca Gpu3uKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

Konnenmus mnpenomaBanus ydeOHOro mpenmera «@Du3uka» B 00pa30oBaTENIbHBIX
opranmzaiusax Poccuiickoit @enepannu, pean3yrolmUX OCHOBHBIE 001Ie00pa3oBaTeIbHbIC
nporpaMMmbl,  yTBepkJeHHas pemeHueMm Kosmuteruu  MuH#cTepcTBa  MpPOCBEIICHUS
Poccwuiickoit @eneparuu ot 3 nexadpst 2019 rona Ne nk-4BH;

HHCTPYKTUBHO-METOIMYECKUE pEKOMEHTaluu 1o peanuzanuu benepanbHBIX
rOCy/IapCTBEHHBIX  00pa3oBaTeNbHBIX  CTAHAApTOB W (perepalnbHbIX  OCHOBHBIX
o0pa3oBaTeNbHBIX MPOTpaMM B 00pa3oBaTelbHBIX oOpraHu3anusx Jlonenkoit HapomgHoii
Pecniyomuku B 2023-2024 yue6HOM Tony (IImcbmo MwunHucCTEpcTBa 00pa3oBaHMS W HAyKH
Hownerkoit Haponnoii Pecriyomuku ot 30.05.2023 Ne 2924/06. 1-28)

OenepanibHas pabodasi mporpaMma OCHOBHOTO o01iero odpaszoBanus «Dusukay (0a30BbIi
ypoBeHb) (st 7-9 kiaccoB 00pa30BaTEIbHBIX OpraHU3aIuil.

METOANYECKHUE MATEPUAJIBI VIS YUYUTEJIA

http://sum-fizika.blogspot.com - ©Omor oraena ecrectBeHHbIX aucuummiud ['OY 1O
«Jlonenkuit PUJIIIO» B paznene «Puszukay.

http://www.school.edu.ru - opuiaIbHbIi cepBep POCCUHCKOrO IIKOJLHOTO 00pa30BaHusl.
http://festival.1september.ru — ®dectuBanp negarornyeckux uae «1 ceHTIOps» — camblit
MaccoBbIil mnenaroruyeckuii Gopym B Poccum, KOTOpBIA Ja€T BO3MOXHOCTH KakIOMY
YUUTENIO0 TIPEJACTAaBUTh CBOK TMENAarOrMYecKyr0 WJICK, OIyOJIMKOBaTh COOCTBEHHBIC
METOJAMYCCKHE pa3pabOTKH, MOJACIUTLCS C KOJUIETaMH CBOMMH IPEJACTABICHHUSIMU O

MpenogaBaHuH.

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

[Tepermkun 1. H. ®usuka. 7 kiacc. 2-¢ u3ga. crep.- Mocksa: [Ipocsemenue, 2022. — 239 c.
[leppiukun W. H. ®usuka. 8 knacc. 2-e u3a. crep.- Mocksa: [Ipocsemenue, 2022. — 255 c.
ITepbimkun U. H. @usuka. 9 knacc. 2-e usa. crep. - Mocksa: IIpocsemenune, 2022. — 351 c.
bub6muoreka IOK https://m.edsoo.ru/7f416194

bubnuroreka L{OK https://m.edsoo.ru/7f41a4a6

bub6muoreka [{OK https://m.edsoo.ru/7f4181ce

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHE
bubmmoreka [{OK https://m.edsoo.ru/7f416194

bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6

bubnunoreka L{OK https://m.edsoo.ru/7f4181ce

http://www.riis.ru — MexxayHapoaHas oOpa3oBaTeibHas accoluanus. 3aauu — COJCHCTBHE
Pa3BUTHIO 00pa30BaHMS B Pa3IMIHBIX 00JIaCTSIX.

https://www.metod-kopilka.ru/fizika.html — Buaeoypoku, nmpe3eHTaIuu, KOHCIIEKThI, TECTHI,
TUTAHUPOBAHKE H JIP. MaTePHAJIbI 10 (HU3MKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe PHITBMBI IO (PU3HKE TIO pa3aeIaM.

e http://metodportal.ru/articles/srednjaja-shkola — meroanueckuii mopran.
e https://simplescience.ru/collection/video — ¢u3nyeckne OnbITH B OBITY.
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