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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duszukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTHM OOYYaroOIIMXCSd W OpPraHU3alUI0 H3YyYEHHS
(¢u3MKK Ha JeSITebHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBlIMBaeT pacnpeeraeHue yueOHoro Marepuania
1o rogam o0yyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEIbI0 OKa3aHUsS METOJIUYECKON
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TIOCKOJBbKY (pU3ndYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHUEH, OHOJOTHEeH, acTpoHOMUEH U (HU3NIECKOU
reorpadguei, BHOCHT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY MM,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHM €CTECTBEHHOHAy4YHON TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

eHAYYHO OOBSICHSITh SIBJICHUS;

*OLIEHNUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e MHTEPNPETUPOBATh  JAaHHBIE W  HCIOJb30BaTh  HAyYHbBIE
JIOKa3aTeNbCTBA JJIsl TOJTYYEHHUS BBIBOIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [IK4BH).
Ieaun nzyyenus pusuku:
o« IPHOOpETEHHE MHTEPECAa U CTPEMIICHHS] OOydYaroIMXCA K HAyYHOMY
WU3YYEHUIO TPUPOABI, Pa3BUTHE MX HUHTEIUIEKTyalbHbIX H
TBOPYECKUX CIIOCOOHOCTEH;
epa3BUTHE IMPEACTABICHUM O HAy4YHOM METOJE IIO3HAHUA U
(GopMHUpOBaHUE HCCIENOBATEIBLCKOIO OTHOLIEHUS K OKpPY)KaIOLIUM
SBJIICHUSIM;
« hopMUpOBaHNE HAYYHOTO MHPOBO33PEHHUS KAK pe3yibTaTa U3YHUECHHS
OCHOB CTPOEHHMSI MaTepuu U QPyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
« hopMUpoOBaHUE MPEACTABICHUN O POIH (PUBUKH ISl pa3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUI;
epa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oymymei
npodecCUOHATLHON  JEATEeNIbHOCTH, CBSI3aHHOWM C  (DU3UKOMH,
MOJICOTOBKA K JaNbHEHIIeMy OOY4eHHIO B ’TOM HAIlpaBJICHUU.
JlocTkeHue 3TUX 1ejeidl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
oO1rero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIOUX 3a4a4:
e IPUOOpETEHHE 3HAHUNA O JUCKPETHOM CTPOCHUU BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJJIEKTPUYECKHUX, MArHUTHBIX W
KBAHTOBBIX SIBJICHUSX;
o IPUOOPETEHNE YMEHUM OMUCHIBATH U OOBSACHITh PUINYECKUE SBICHUS
C HCIIOJIb30BAHUEM IOJIYYEHHBIX 3HAHUM;
¢ OCBOCHME METOJ0OB PEUICHHUS MNPOCTEHMIINX pAcYETHBIX 3a1ad C
UCIIOJIb30BaHNEM (U3UUYECKUX MOJENIEH, TBOPUECKUX MU TMPAKTUKO-
OpPUEHTHUPOBAHHBIX 33144,
epa3BUTHE YMEHUN HAOIIONATh MPHUPOJHBIC SIBICHHUS WM BBITIOJHSTH
ONBITHI,  JlaOopaTopHble  pabOTbl M 3KCIEPUMEHTAJBHBIC
UCCIIEJIOBAHUS C UCIIOJIB30BaHUEM HU3MEPUTEIBHBIX IPUOOPOB;
eOCBOCHHE mNPUEMOB paboTel ¢ wuHpOpManmendn  (HU3UIECKOTO

comepkaHus,  BKIOYas  WHGOPMAIIMIO O  COBPEMEHHBIX
JTOCTIDKEHUSAX (U3UKHA, aHaIu3 W KPUTHYECKOE OICHUBAHUE
uH(pOpMaIHH;

¢3HAKOMCTBO CcO chepamMmu TNPOPECCHOHATEHON  JCSTEIBHOCTH,

CBS3aHHBIMU C (U3MKOH, U COBPEMEHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMU Ha JIOCTUKEHUAX (PU3NUECKOIN HAYKHU.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8

KJlacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 yaca (3 vaca B HeZIel0).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTEb JAEIaeT BEIOOP MPOBEIECHUS
7a00paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTAIbHBIX 3a/JlaHUM, MPEJIaraéMbIX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka O npupoze. SBieHus npuponbl. PuU3NMYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, IIEKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Duznmueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢wusuka wu Jjpyrue ecTecTBEHHbIE HAyKH M3Yy4aloT TPUPOIY.
EcTecTBeHHOHayuYHBI METOJ MO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, DKCIIEPUMEHT 0 MPOBEPKE TUMOTE3, OOBICHEHUE
HabmonaemMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuuyecKue, TEIUIOBbIC, AIEKTPUUYECKUE, MATHUTHbBIC, CBETOBBIC
SBJICHUS.

2. ®uznueckue MNpUOOPHI U Tpoleaypa TPSAMBIX HU3MEPEHUI
aHAJIOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimeot.

1. OmpeneneHue UEHbI IeeHUs IKaJIbl U3MEPUTETHLHOTO pUOopa.
N3mepenne pacCTOSTHUN.
N3mepenue 06bEMa KUIKOCTH U TBEPIOTO Tea.
Ornpenenenue pa3MepoB MaJbIX TEJL.
N3smepenune temnepaTypsl Ipy IOMOLIM KUJIKOCTHOI'O TEPMOMETPA
Y JaTYMKa TEMIIEPATypHl.
6. IIpoBenenue wucCcaenOBaHUS IO IPOBEPKE THUIIOTE3bI: NAIBHOCTH
nosiéra IapuKa, MyHIEHHOTO TOPU30HTAIBHO, TeM OOJbIIe, YeM
OoJIbIIie BEICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne 4actull BeniectBa. CBs3b CKOPOCTH JIBDKEHHUSI YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwxkenue, auddys3us. BzammomeicTBHE YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminueckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHMSIX M MX aTOMHOMOJEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOT'O IBUKEHUS.
2. HaGmonenue nuddys3un.
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3. HaGmonenue siBlieHUH, OOBACHSIOMIUXCS TPUTHKCHUEM WU
OTTaJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JaUaMeTpa aToMa METOJIOM pSJOB (C HCHOJIb30BaHUEM
doTtorpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnpIThl 1O OOHAPYXKEHUIO JCHCTBUS CHUJ  MOJICKYJISIPHOTO
IPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

MexaHnnyeckoe JBUXEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.

SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHULIE
00BéMa BelecTna.

Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTCHUS WU CUJIA
TsbkecTu. Cuna TshKecTy Ha apyrux miaHerax. Bec tena. HeBecomocTs. CnoxkeHue
CWJI, HaNpaBJICHHBIX MO OJHOW mpsAMoil. PaBHoxaelcTBytomas cuia. Cuiia TpeHwusl.
TpeHue CKOIbXKEHUSI U TPEHUE TTOKOsl. TpeHre B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHune MexaHUYECKOTO ABHKEHUS Tella.
H3mepenne CKOpoCTH NPSIMOJIMHEMHOTO JBUKCHUS.
HaGmonenue siBieHust HHEPITUH.
Ha6monenne n3MeHeHUsT CKOPOCTH TIPU B3aUMOICHCTBHH TEll.
CpaBHeHHE MacC 10 B3aUMOJICHCTBUIO TEJI.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOUN MPSIMOIA.
Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUs (IIapvka B
KHUIKOCTH, MOJIEJIH SJIEKTPUIECKOTO aBTOMOOHUIIS U TaK Jajee).

2. Ompenenennie cpeaHeil CKOPOCTH CKOMBKEHHS Opycka WU IIapuKa
10 HAKJIOHHOM TTIOCKOCTH.

3. OnpexeneHue MIOTHOCTH TBEPIOTO TEA.

4. OnbITHI, JTEMOHCTPUPYIOIINE 3aBUCHUMOCTD PACTSKEHHUS
(medopmarum) IpyY>KUHBI OT MPHIIOKESHHON CHIIBI.

5. OmpIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI  TPEHUS
CKOJILXKCHUS OT Beca Tejda MW XapakTepa CONPHUKACAIOIIUXCA
ITOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.
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HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBlICHHMsS Tra3za OT o0bEma, Temmeparypsl. llepepgada naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M razamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe naBiaeHue. [IpuumHbBI CylecTBOBaHMS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BhITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.

1.

o ak wbd
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3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.

[Iepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmaroruecs cocy/bl.

I'mppaBinueckuii npecc.

[IposiBnenue necTBrs aTMOCHEpPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON
YaCTH TeJIA U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcnoBue 1uiaBaHus T IUIAaBaHUE WM IIOTPY)KEHHUE TeEll B
3aBUCUMOCTH OT COOTHOILIEHUS INIOTHOCTEN TEJIA U KUIAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoAe OT o0O0BEMa
IIOTPYKEHHOM B JKMJIKOCTh YACTH TEJA.

OnpeneneHue BBITAUIKUBAIONIECH CHIIBI, JCHCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CWIIbI, AEHCTBYIOLIEH
Ha TEJIO B JKUJKOCTH, OT MAacChl Tea.

OnbIThL, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CHUIIBI,
JEUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT 00BEMa TMOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.
KonctpyupoBanne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU H
OIpeAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mpaBuUiia paBHOBECHs pblyara K OJIOKY.
«3omoroe mnpaBwio» MexaHukd. KIIJ npocteix MexanusmoB. IIpocteie

MCXAaHM3MBI B 6BITy N TCXHHKE.



Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamieHne 0THOrO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHMS
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBIX MEXAaHU3MOB.
Jlabopamopnuie padomot u onvimot.
1. Ompenenenue pabOThl CHIIBI TPEHHUS IPU PABHOMEPHOM JABUKEHUU
T€Ja 10 TOPU30HTAJIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yClIOBHI paBHOBECHS pblyara.
3. Uamepenune KIIJ] HAKITOHHON MIIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPIUH.
8 KUIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, S>KUIKOTO MW Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIPHBIE sIBJIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMKECHUS
gactull. BHyTpeHnsisi sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNnepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIWS, U3JTyYEHHUE.

KomngectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. I[lnaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JTaBJICHUS.

BnaxuocTps Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUS.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIUIOBBIX IIPOIIECcCaXx.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO JIBUKEHUS.

2. HaGmonenue nuddy3un.

3. HaOmronenue siBIeHU CMauMBaHUS U KAITMJUISIPHBIX SBICHUM.
4. HabGnroaeHue TerioBOro paciiupeHust Tel.



5. M3meHeHue naBieHUs raza nNpu U3MEHEHHU 00bEMa M HarpeBaHUU
WIH OXJIAXKICHUU.

[IpaBuiia n3MepeHus TemnepaTypsl.

Bunabl Teronepenaymu.

OxnaxaeHue Npyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMU CUIIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

11. HabmroieHrie KuneHusl.

o

12. HaGmroieHre MOCTOSTHCTBA TeMIEpaTyphl IPH TUIABJICHUH.
13. Moienu TeIUIOBBIX JABUTaTEJICH.

Jlabopamopnuie padbomot u onvimot.

1. OnpIThl O OOHAPYKEHUIO JICMCTBUS CWJI  MOJIEKYJISIPHOTO
MPUTKEHUS.

2. OnbIThl TO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJU WU
caxapa.

3. OnpiTel 1O HAOMIOACHUIO TEIJIOBOTO  PACIIMPEHHUS  Ta30B,
KUJIKOCTEN U TBEPBIX TEII.

4. OmpeneneHue JaBJIeHUS BO3yXa B OaIOHE HITTPHUIIA.

5. OnpITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTH JABJICHHS BO3/yXa OT
ero o0bE€Ma U HarpeBaHUs WIH OXJIAKICHHUS.

6. IIpoBepka TruIOTE3bl JTUHEHHON 3aBUCUMOCTH [IJIMHBI CTOJOHMKA
KHUJKOCTH B TEPMOMETPUUECKON TpyOKe OT TeMIIepaTyphl.

7. HaGmionenue u3MeHeHUs] BHYTPEHHEW SHEPTUM Tella B pe3ysibTaTe
TEIUIoNepeaaun U paboThl BHEIIIHUX CHII.

8. HccnenoBaHue sBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHON
Y TOPSTYEU BOJIBL.

9. OmpeneneHUe KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IIpHU
TEII00OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpeneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCrapeHus.

12. OnpeiesieHre OTHOCUTEIBHOM BIAYKHOCTH BO3/AyXa.

13. OnpeneneHue yaeabHON TEIIOTHI IIJIaBJIEHHUS JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. [[Ba ponma snexkTpuyeckux 3apsiioB. BzaummoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSTHUSA MEXLY TeIaMu).

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpuueckoro mnods. IlpuHnun
CYNEepHO3UILUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snektpudeckux 3apsigoB. DINEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JIHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AJIEKTPUYECKOTO 3apsiaa.



DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctounuku mnocTossHHOro TOKa. JIeMCTBUS DJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckasgs nenb. Cuma  TOkKa.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s ydactka uenu. [locnegoBaTenpHOE W MApaJUIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH Jlxoynsa—Jlenna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUIECKOo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuThl.  B3auMoneicTBHME  NMOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe moJie 3eMJIM U €r0 3HAYEHUE NI KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUUecKoro Toka. [IpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHON MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DNEKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

1. DJeKTpu3alus Teml.

2. JlBa poza 3JIEKTPUYECKUX 3apsA0B U B3aUMOJIECHUCTBUE 3aPSIKEHHBIX
Tell.

3. YCTpOHCTBO U AEHCTBHUE JIEKTPOCKOIA.

4. DneKkTpocTaThuyecKas MHIYKIIHS.

5. 3aKOH COXpaHEHHUs JICKTPUUECKUX 3apAJIOB.

6. [IpoBOOHUKH U JTUDIICKTPUKH.

7. MopaenupoBaHue CHIIOBBIX JJUHHUM JIEKTPUUYECKOTO ITOJIS.

8. McTOYHMKH MOCTOSIHHOTO TOKA.

9. JlelcTBUS JIEKTPUUYECKOTO TOKA.

10. DIEKTPUYECKUMN TOK B KUIKOCTH.

11. I'a30BbIl pa3psa.

12. I3MepeHure CUiTbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIeKTpUIECKOr0 HAIPSKEHUS BOJIbTMETPOM.

14. PeocTar 1 Mara3uH COIPOTUBIICHUMN.

15. BzaumoaencTBre MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHHEe HEBO3MOKHOCTH PAa3/ICJICHUS ITOJFOCOB MATHUTA.

17. MoaenupoBaHWE MAarHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE noJie TOKa. DJIEKTPOMATHHUT.

20. JlelicTBME MarHuTHOI'O TIOJISI HA MIPOBOJIHUK C TOKOM.



21
22
23
24

25

. DNEKTPOABUTATENb MIOCTOSIHHOTO TOKA.

. UccnenoBanue aBICHUS 3IEKTPOMArHUTHOW UHIYKIIUH.

. OnbrTel @apajnes.

. 3aBUCHUMOCTh HaIpPaBJICHUSI UHAYKIIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBEHUS.

. DNEKTPOTeHEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

12.

13.
14.

15.

16.

17.

18

OneITEl MO0 HAOTIOMEHUIO DJICKTPHU3AIMU TEJ WHIYKIUEH W TIPHU
CONPUKOCHOBCHUM.

HccnenoBanue ACHCTBUS SJEKTPUUYCCKOTO TOJS HA MPOBOJHUKH U
JTUDJICKTPUKH.

COopka u mpoBepka padOThl AIEKTPUUECKON IEMU MOCTOSHHOTO
TOKa.

M3mepeHre 1 peryupoBaHue CUJIbI TOKA.

N3mepeHre 1 perynupoBaHre HATIPSKCHUS.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, UIYIIETO Yepe3 PE3UCTOp,
OT CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKCHUS HA PE3UCTOPE.
OneITBI, JEMOHCTPUPYIONIHE  3aBUCUMOCTH  DJIEKTPUUYCCKOTO
COIIPOTUBIICHHUSI IIPOBOIHUKA OT €r'0 JUTHHBI, IJIOMIA/IH MTOTICPETHOTO
CCYCHUS U MaTepHaia.

[TpoBepka IpaBwiia CIIOKCHHUS HaTPSHKCHAH npu
TI0CTIEIOBATEIFHOM COCTUHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia I CHIIBI TOKA TIPU MapaUIeIbHOM COSAMHEHUN
PE3UCTOPOB.

Omnpenenenne pabOTHl ANEKTPUYECKOTO TOKA, HAYIIETO depe3
pe3UCTOp.

OmnpeneneHre MOITHOCTH 3JEKTPHYECKOTO TOKA, BBIIEISAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, HAYIIETO Yepe3
JaMIIOUKY, OT HalpsKEHUS HA HEH.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanne  MarHUTHOTO  B3aUMOJCHCTBUSL  MOCTOSTHHBIX
MarHUTOB.

N3yyenue MarHUTHOTO TIONSI TIOCTOSTHHBIX MAarHUTOB TIPH HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanme IEHCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO
CTpETKY.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTYIIKHd ¢ TOKOM M MarHWTa OT CHJIBI TOKA W HAMpaBIECHUS TOKa B
KaTyIIKe.

. I3yuenune neiicTBUS MAarHUTHOTO TIOJIST HA TIPOBOAHUK C TOKOM.



19. KoHcTpyrpoBaHue U U3y4eHHE padOThI AJIEKTPOABUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBUratenbHONM YCTaHOBKHU.

21. OnBITHI IO UCCIIETOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW MHIYKLIWH:
UCCIeq0BaHUE U3MEHEHUN 3HAYCHUS 51 HaIlpaBJICHUSA
VHIYKIMOHHOI'O TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JIBHKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBWKeHHE. CpenHsass 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOoyckopeHHOe mnpsMoiuHenHoe nBrkeHue. (CBoOojHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3axkoH HeroroHa. Tperuii 3akoH HeroToHa.
[TpuHIUIT CYyNepnO3ULIMU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. JBmxkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepranibHOM TOYkH. AOcCoOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3meHnenue ummynbsca. UMoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE JBUKEHHUE.

Mexanndeckass pabora W MOIIHOCTh. PaboTa CHIl TSDKECTH, YIPYTrOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAS SHEPTUS TeNa, TOJIHATOTO HaJ
IIOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOU
JHEPIUM.

Jemoncmpauuu.

1. HaGmromenne MEXaHWYECKOTO JBMKEHUS TeJa OTHOCHTEIHHO
pa3HBIX TEJI OTCYETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JIBMXKEHUS OJTHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

3. M3mepeHne CKOPpOCTH U YCKOPEHUS MPSAMOJIMHENHOTO ABUKEHHS.

4. HUccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.

5. HaOnrongeHue nBUKEHUS Tea MO OKPYKHOCTH.



6. HaOmroneHue MeXaHMYECKUX SIBIICHHUM, MPOUCXOASIIUX B CUCTEME
orcu€ra «Temexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM
JBU>KEHUHM OTHOCHUTENIBHO KaOuHEeTa (PU3UKHU.

7. 3aBUCUMOCTb YCKOPEHUS Tela OT MACChl T€la U JEUCTBYIOLIEH Ha
HETrO CHJIBI.

8. HaOmronenue paBeHCTBaA CUII IPU B3aUMOJICUCTBUM TEJL.

9. M3meHeHue Beca Telia MPU YCKOPEHHOM JBHKECHUMU.

10. Ilepenaya nmimyiibca py B3auMOIEHUCTBUU TEII.

11. [IpeobpazoBanHus FHEPTUM MPU B3aUMOICHUCTBUHU TEJ.

12. CoxpaHeHHEe UMIYJIbca IPU HEYNIPYTrOM B3aUMOACHCTBUMU.

13. CoxpaHeHHe UMITYJIbca MpU a0COJIIOTHO YIIPYTOM B3aUMOJCHCTBHUU.

14. HaGmroieHre peakTUBHOTO JBUXKCHUS.

15. CoxpaHeHHE MEXaHUYECKOW IHEPTUU MIPU CBOOOTHOM IMaICHUH.

16. CoxpaHEHHE MEXAHUYECKON SHEPruM MpU ABWKECHUHU Teja O]
JEUCTBUEM TPy KUHBI.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpynpoBaHue TpakTa Uil pa3roHa W JalbHEHIIEro
PaBHOMEPHOI'O ABMKECHUS IIAPUKA WIIN TEIEKKHU.

2. OmpeneneHne CpeaHEM CKOPOCTH CKOJIbKEHUsT Opycka Wiu
JNBUKECHHUS IIApPHUKA 110 HAKIIOHHOM MJIOCKOCTH.

3. OnpeneneHue yCcKOpeHUsl Tejla MPU PaBHOYCKOPEHHOM JIBHKEHHU
110 HAKJIOHHOM TIOCKOCTH.

4. WccnegoBaHuWe  3aBUCUMOCTM  MYTH  OT  BPEMEHH  IIpHU
PaBHOYCKOPEHHOM JBM)XCHUH 0€3 Ha4aJIbHON CKOPOCTH.

5. IIpoBepka THMoTe3bl: €Ciau MpU PAaBHOYCKOPEHHOM JIBIKEHUU 0€3
HaYyaJbHON CKOPOCTU MYTH OTHOCSITCS KaK PsJl HEUETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccienoBanue 3aBUCUMOCTH CWIBI TPEHHUSI CKOJBXEHUS OT CHIIBI
HOPMAaJIbHOT'O JaBJICHUS.

7. Onpenenenue kKodhPUIMEHTAa TPEHUS CKOTBKCHUS.

8. OmnpeneneHue KECTKOCTU MPY>KUHBI.

9. Omnpexnenenue padOTHI CUJIbI TPEHUS NMPU PABHOMEPHOM JIBUKECHUU
T€JIa 10 TOPU30HTAIBHOM ITOBEPXHOCTH.

10. Onpenenenue padOThl CUJIBI YNIPYTOCTH MPU MOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

11. 3yueHue 3aKOHA COXPaHEHUS SHEPTHUMU.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs ¥ BOJIHBI.

Konebarenphoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: nepro,
4acToTa, aMIUIATya. MaTtemMaThudecKuili 1 Npy>KUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATEIHBHOM JIBUKECHUU.



3aryxaromue — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBONCTBA MEXAHMYECKMX BOJH. [IpomoneHble U
[IOIIepeYHble  BOJHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ pPaclHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPAOM TeJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue koieOGaHWii Tea Moj JOEWCTBUEM CHIIBI TSIXKECTH U

CUJIBbI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
HaGmronenrie BRIHYXICHHBIX KOJIEOaHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJEIH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
6. AKyCTHUYECKHUI PE30HAHC.

o > w

Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue 4YacTOThl W Tepuojaa KojaeOaHUN MaTeMaTHYeCKOTO
MasTHUKA.
2. OmpeneneHue YacTOThl M Tepuofa KoOJeOaHUW TPYKUHHOTO
MasTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KoJieOaHUM MOABEIIEHHOTO K
HUTH I'py3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TepuUoJa KOJeOaHWM NPy KHUHHOTO
MasTHHKA OT Macchl Ipy3a.
5. IlpoBepka  HE3aBUCHUMOCTH  MepHoja  KojiebaHM  rpy3a,
MOJABEUIEHHOTO K HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh TEpHOJa KOJeOaHMit
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3mepenHne ycKOpeHUs CBOOOTHOTO MaCHUSI.
Pazznen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. Illkama »leKTpoOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.
DOneKTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBeTA.
Jemoncmpauuu.
1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie padbomot u onvimol.
1. VBydyeHue CBOMCTB DJJICGKTPOMArHUTHBIX BOJH C [OMOIUIBIO
MOOMJIBHOTO TesnedoHa.
Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpaneHue ceta. 3atMeHust Coinnina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akOoH mpenomieHus cBera. I[lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. lcmosb30BaHME MOJHOIO BHYTPEHHETO OTPAXKEHUsS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon onayuedr B guH3e. OnTuueckas cucrtema (Qortoamnmapara,
MHKpOCKONa M Tejeckoma. [J1a3 kak ONTHYeCKas CHCTEMA. bIM30pyKOCTh M
NAIbHO30PKOCTb.

Paznoxenune Oenoro cBerta B cnekTp. Omnbitel HploToHa. Croxenue
CIIEKTPaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

1. IIpssMonmHENHOE pacpOCTpaHEHUE CBETA.
OTtpaxkeHue cBerTa.

w

[Tonyuenne wu300pak€eHUl B IJIOCKOM, BOTHYTOM U BBHIITYKJIOM
3epKaJax.

[Ipenomnenue cBeTa.

OnTuuecknii CBETOBO/I.

Xop nydel B coOuparoiei JImH3e.

XoJ JIydeu B pacCEeHUBarOIICH JIUH3E.

[TomyueHnue n300pa>keHH C TTOMOIIBIO JTHH3.
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[Tpuniun peiictBus doToarnmnapata, MUKPOCKOTNA U TEIECKOIA.
10. Monens riasa.
11. PaznoxxeHue 06eoro cBeTa B CIIEKTP.
12. [Tonydenue 6e10ro cBETa P CIOKCHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnenoBaHue 3aBUCHMOCTU YIJIa OTPAXKEHUsI CBETOBOIO Jiy4ya OT
yTJla HaJeHHUs.
2. VByueHue XapakTEepUCTHK H300paKEHHsI MpeIMeTa B IUIOCKOM
3epKalie.
3. HccnenoBanue 3aBUCHMOCTH YIUIa IPEJTOMIIEHHSI CBETOBOTO JIy4a OT
yIJla NaJ€HUsI HA TPAHULIE «BO31YX—CTEKIIO».
4. TlomydeHre N300paKEHUM C TIOMOIIBIO COOUPAIONIEH JIMH3BI.
5. Ompenenenne (QOKYCHOTO pACCTOSIHUSI U ONTHYECKON  CHIIbI
coOMparoIIeH JTMH3HI.
6. ONBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.
7. OmbBITHI TIO BOCTIPUATHIO IBETA MPEAMETOB MPU HX HAOIIOJICHHUH
4yepe3 LIBETOBbIE (PUIBTPHI.
Pa3gea 12. KBanToBbBI€ SIBJICHHUS.
Oneitel Pesepdopna u mnanerapHas Mojaenb aroma. Monens atoma bopa.
Hcnyckanue u nornomeHrne ceera atomoM. KBaHThl. JInHEHYaThIE CIEKTPHL.



PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. HykimoHnas wmozaens aroMHoro sapa. HMsoromel. PanuoakTuBHBIE
npespaieHusd. llepuon nmonypacnana aTOMHBIX sA€Ep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3aps0BOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M d3Hepruu. Peakunm cuHTE3a H
nenenus anep. Mcrounukn sueprun CoJtHIa U 3BE3.

SnepHas sHepretuka. JleMCTBUSA pPaguOAKTUBHBIX W3JIyYCHUNM Ha JKUBBIC
OpraHu3MBl.

Jemoncmpayuu.

1. CnekTpbl U3IIyYEHUS U MOTJIOLIEHHUS.
CnexTpsl pa3nuYHbIX Ta30B.
CnekTtp Bogopoa.
HaGmonenue TpekoB B kamepe Busbcona.
Pabota cuérurika HOHU3UPYIOIIMNX U3TYUESHH.
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6. Perucrparus uzmydeHus MPUPOTHBIX MUHEPAJIOB U TIPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaOroieHHe CILIONIHBIX U TUHEHYATHIX CIICKTPOB M3TyYCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE DHEPTrUM  YACTHUIBI  TIO
TOpMO3HOMY MyTH (110 hoTorpadusim).

3. M3mepenue paanoakTUBHOTO (PoHA.

IToBTOPUTEIHLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMUN MOAYIh MIPEAHA3HAYECH I CUCTEMAaTU3aIlH
U 0000IIeHHs] TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETrO Kypca (PU3MKH, a TaKXkKe JJIs TMOJATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy M0 (Qu3HKe s 00y4arouumxcs,
BBIOPABIIIMX 3TOT YYCOHBIN MPEIMET.

[Ipu u3ydeHHN TAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS MOCTHXKEHHUE MPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTEeCTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCJIEIOBAHUS
SBJIICHUNM TIPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBACHATh (HU3UUECKUE
SBJICHUS, TIPUMEHSS TIOJIYYCHHBIE 3HAHUSA, pemaTh 3a7a4yd, B TOM YHCIIe
KaueCTBEHHBIE U IKCIIEPUMEHTAIHHBIC.

[TpuHIIMNIHATBHO ACATEIBHOCTHBIN XapakTep JAHHOTO pas3fena peaanu3yeTcs
32 C4€T TOTO, YTO OOyYaromuecs BBHITIONHAIOT 3aJaHus, B KOTOPBIX WM
mpeaiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWHA pACIO3HABAaTh W HAYYHO OOBSICHATH
(dusznUecKue SIBICHHS B OKPYXKAIOIIEH TPUPOJIE ¥ TIOBCETHEBHON KU3HU;

MCITOJIB30BaTh HAYYHBIC METOJIBI UCCIAEAOBaHUS (PU3MUCCKUX SBICHUH, B TOM
quCIIe JIsl IPOBEPKU TUTIOTE3 ¥ MOJTYyUCHUS TEOPETHUECKUX BHIBOJIOB;



OOBSACHATh Hay4yHbIE OCHOBBI HauOoJiee BaKHBIX JOCTUKEHUUW COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, MPAKTUYECKOT0 UCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBpALIEHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3KMKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTHM)KCHHE JTMIYHOCTHBIX, METAMPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pesynbraTe usydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B

qacCcTu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— TMpOSIBJICHHE HHTEpeca K HMCTOPUM M COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

— IICHHOCTHOE OTHOIIEHHE K JOCTH)KCHUSM POCCHUHUCKUX YUYEHBIX--
($U3HUKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

—  TOTOBHOCTh K  aKTUBHOMY  y4YacTHIO B  OOCYXKJICHUU
OOIIIECTBEHHO 3HAUYUMBIX U ITHYECKHX  MpOOJIeM, CBSI3aHHBIX C
PAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

— OCO3HaHUE BAXHOCTH  MOPAIbHO-3THYECKUX  MPUHLMIIOB B
NEATENIbHOCTU YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIHPHUSITHE JICTETUYECKUX KauyecTB (U3MUECKOW Haykuh: e¢
rapMOHUYHOTO OCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE IIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa
MMO3HAHUS MHUpPA, OCHOBBl Pa3BUTUS  TEXHOJIOTHH, BaKHEUIIEH
COCTABJIAIOIIECH KYJIbTYPHI;

- pa3BuUTHE Hay4YHOMU T0003HATEITLHOCTH, UHTEpeca K
UCCJIE0BATEIbCKON IEATEIIbHOCTH;

5) ¢opMupoBaHusT KYJbTYPbl 3A0POBbSI H 3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTH MPaBUJI OE30MAaCHOr0 MOBEACHUS Ha
TpaHCIIOpPTe, Ha  JOpOrax, C DJJEKTPUYECKHMM U  TEIUIOBBIM
000pyIOBaHUEM B JOMAIITHUX YCIOBUSX;

— c(hopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHNE CBOETO IMpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;

6) TPy10BOr0 BOCIIMTAHMS

— AKTHUBHOE YYacCTHE B PEIICHUM MPAKTUYECKHUX 3a/1au (B paMKax CeMbH,
o0pa3oBaTeNbHON OpraHu3aluy, Tropoja, Kpas) TEXHOJOTUYECKOU u



COLIMAJIBHOM HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3UUECKUX
3HAHUM;

e — HUHTEpPEC K MPaKTUYECKOMY H3YyUYEHHUIO MNpOQECcCUil, CBSI3aHHBIX C
(du3HKoOii;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e — OpUEHTALMs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUM NIl pelieHus 3aaa4
B 00JIaCTH OKPY>KaIOIIEH Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB M OLIEHKH X
BO3MOKHBIX TIOCJIEJICTBUI ISl OKPY>KAIOIIEH CpeJibl;

e — OCO3HaAHHUE rI00aJbHOr0 XapakTepa FKOJIOTUYECKUX MPoOIeM U myTei
UX pEIICHHUS;

o« 8) apmantamuMm K M3MEHAWNIUMCH YCJIOBUSIM COUMAJIBHOU U
NPUPOJHOIN cpeabl:

e — TMOTPEOHOCTH BO B3aMMOJICHCTBHUM TIPU BBIOJTHCHUH HCCIICIOBAHUN U
NIPOEKTOB (PM3UYECKON HANPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM
APYTHUX;

e — TIOBBIIICHUWE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 NPAKTUYCCKYIO
JESATEITBHOCTD;

e — moTpeObHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynupoBaTh UAEH, MOHATHUS, TUNOTE3bl O (QU3HUECKUX OOBEKTaxX U
SIBIICHUSIX;

e — OCO3HaHHE NeDUIMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH B
obnactu PU3HKY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3UUECKUX
3HaHUM;

e — CTpPEeMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBSI3U MPUPOIBI,

o0IiecTBa U PKOHOMHUKH, B TOM YHCJIE C MCIIOJIb30BAaHUEM (PU3HUECKUX
3HAHUM;

e — OIICHKA CBOMX JCWCTBUHM C YYETOM BIHMSHHUS HA OKPYKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBoeHHMsS mporpaMMmbl MO (GU3WKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocst 0yayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCaJIbHbIC YYEOHbBIC IEUCTBUSI.

ITo3znaBaTebHBIE YHUBEPCA/IbHBIC yqeﬁnble I[CﬁCTBPIﬂ

Bba3oBble JJoruueckue JelcTBUA:



¢BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKH OOBEKTOB
(stBIIEHUM);

 YCTAHABJIMBATH CYIIESCTBEHHBIN NMPHU3HAK KJIaCCH(PUKAIINNA, OCHOBAHHMS
IUTs1 000OILEHUs U CPAaBHEHUS;

¢ BEISIBIISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYUS B PacCMAaTPUBAEMBIX
dakTax, JaHHBIX W HAOJIOJACHUSAX, OTHOCAIIMUXCA K (HU3UUYECKUM
SIBJICHUSIM;

eBBIBIISITH ~ TNPUYMHHO-CIICJICTBCHHBIE  CBSI3M  TNIPH  U3YYCHUU
¢u3MUeCKNX SBICHUW W  TPOIECCOB, JeiaTh BBIBOJABI  C
UCIIOJIb30BAaHUEM JICAYKTHUBHBIX U WHIYKTUBHBIX YMO3aKJITFOUCHHH,
BBIIBUTATh TUTIOTE3bI O B3AMMOCBS3IX (DU3UICCKUX BEIIMYUNH;

¢ CAMOCTOSTENILHO BBIOMpATh crnoco0 pelieHus y4uyeOHoW (u3nueckoit
3alauyd  (CpaBHEHHUE HECKOJIBKUX BAapUAHTOB pEIICHUS, BBIOOD
HanboJiee MOJIXOMSIIET0 C YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarejbckue 1eiCTBUS

¢ CTIOJIL30BaTh  BOMPOCHI KaK  HMCCJIEIOBATEIILCKUM  HHCTPYMEHT
MIO3HAHUS;

¢ [IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT,
HECJIOKHBIM (PU3MUECKUI HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BAHNE
(bU3HUECKOro SBICHHUS;

¢ OIICHMBAaTh Ha TPUMEHHUMOCTh U JIOCTOBEPHOCTh WH(OpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

¢ CAMOCTOATENIbHO  (OPMYJIUpPOBAaTh OOOOIIEHHUS UM  BBIBOJBI IO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHMUS,

« IPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (DUINIECKUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEANOI0KEHN 00 WX Pa3BUTHU B
HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

¢ IPUMEHSTh PA3JTHYHBIE METOJbl, WHCTPYMEHTHI H 3alpOChl TPHU
noucke W oTOope wuHMOpPMAIMU WM JAHHBIX C  Y4ETOM
peIOKEHHON yaeOHON (pu3ndecKkoi 3amaun;

¢ AHAJIM3UPOBATH, CUCTEMaTU3UPOBATh u WHTEPIPETUPOBATH
WH(GOPMAIINIO PA3IMYHBIX BUIOB U (DOPM TIpe/ICTaBICHUS;

¢ CAMOCTOSITENTLHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEaACTaBICHHUS
uHGOPMAIKY U WUTIOCTPUPOBATH PEIIaeMbIe 33a4d HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAIUSMHU.

KoMMmyHHKAaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

eB Xo0le o0oOcCyxaeHus ydyeOHOro MaTepualia, pe3yJIbTaTOB

1a00paTOpPHBIX PadOT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYILECTBY



oOcyxaaeMoi TeMbl U BBICKa3bIBaTh WJIEH, HAlICJICHHbIE Ha
pelieHre 3aa4u 1 nojijiepxKaHue 0JaroxkeaaTeIbHOCTH OOIICHUS;

¢ COMOCTABIISATh CBOM CYXJICHHUS C CYXKACHUSMH JAPYTMX YYaCTHHUKOB
nuasnora, OOHapYy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUA;

¢ BBIpAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

¢ yOJIMYHO TIPEACTABIATH PE3YIbTAThl BBIMOJHEHHOTO (PU3UUECKOTO
ombITa (AKCIEPUMEHTA, UCCIIEIOBaHMUS, TIPOCKTA);

¢[IOHMUMATh U  UCIOJB30BaTh MPEUMYIIECTBA KOMaHAHOM U
WHJMBUIYaTbHONU PabOTHl NP pPElIEHUH KOHKPETHON (U3UYECKOU
npoOJIeMBIL;

¢ [IPUHUMAThH II€IM COBMECTHON JIESATEIBLHOCTH, OPraHU30BBIBATH
JNEUCTBUS TO €€ JOCTHKEHHUIO: pachpeiesisiTh POJd, OOCYXKIaTh
MPOIIECCHI M PE3YJIbTaThl COBMECTHON pabOThl, 0000I1aTh MHEHUS
HECKOJIbKUX JIIOJICH;

* BBITIOJTHSITH CBOIO YaCTh pa0OThI, IOCTUTAsE KAYECTBEHHOTO Pe3yibTaTa
10 CBOEMY HallPaBJICHUIO W KOOPIWHUPYS CBOU JICUCTBUS C
JPYTUMHU YJI€HAMU KOMaH/IbI;

« OI[EHUBATh KA4€CTBO CBOETO BKJIAJa B OOIINI IPOIYKT MO KPUTEPHSIM,
CaMOCTOSITEJILHO chOpMYIUPOBAHHBIM Y4aCTHUKAMU
B3aUMOJECHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:
eBBISIBIISITH MPOOJIEMBI B KU3HEHHBIX MW YYE€OHBIX CHUTYalUAX,
TPEOYIOIIUX JIJIsl perieHrs PU3HIECCKUX 3HAHUM;
¢ ODUCHTHUPOBATHCS B PA3IUYHBIX TOJXO0JAaX TMPUHATHS PpPEUICHUMN
(MHOIMBUIyalbHOE, TIPUHSTHE PEIICHUs B TPYyNIe, TMPUHATHE
pelIeHU TPYIIOoN );
¢ CAMOCTOSITENILHO COCTAaBJISATh AJITOPUTM pelieHus GU3nIecKon 3a1aun
WIM TUlaHA HUCCIENOBAaHUS C YYETOM HUMEIOHIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IMpeijiaraeMble
BAPUAHTHI PELICHN;
o IETIATh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:
¢J1aBaTh AaJICKBAaTHYIO OLIEHKY CHUTyallud W TMpejararb IUlaH eé
U3MEHEHUS;
¢ OOBSICHATh MPUYUHBI JIOCTUXKEHUS (HEJOCTHKEHUSI) PE3yJIbTaTOB
NEeATENIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY ONBITY;
¢BHOCHUTh KOPPEKTUBBI B JI€ITEIBHOCTh (B TOM YHCIE B XOJ
BBINIOJIHEHUSI (PU3UYECKOTO UCCIEAOBAHUS WM MPOEKTa) HA OCHOBE



HOBBIX OOCTOSITENIbCTB, U3MEHUBIIMXCSA CUTYalUid, YCTaHOBJIECHHBIX
OLIMOOK, BO3HUKILUX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUSM;

«CTaBUTh c€0s HA MECTO JpYroro 4ejlOBEKa B XOJE CIOpa WM
JUCKYCCHUM HAa HAay4YHYIO TE€MY, IOHUMAaTh MOTHBBI, HAMEPEHHS U
JIOTUKY APYTOro;

o [IPU3HABATH CBOE MPABO Ha OLUIMOKY MpH pEelIeHUH (HU3UUECKUX 3a]1a4
WIM B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ IIPABO JAPYIOroO.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy o6yuenust B 7 kjaacce npeIMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

¢ CTIONIL30BATh TOHATUS: (U3UYECKHE M XUMHYECKUE SIBICHUS,
HAOIOJIEHUe, DKCIEPUMEHT, MOJeNIb, THUIOTE3a, CJIUHUIIBI
(bU3UYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa  (TBEpPAOE, IKHJAKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBIDKCHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, NPSIMOJIMHEHHOE),
TpaeKTOpHs, paBHOACHCTBYIOMmAs cwia, aepopmamus (ympyras,
IJIaCTUYECKasl), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

epaznmuuath sBICHHS (nuddy3us, TEIIOBOE JBUXKEHHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE [BI)KCHUE, HEPaBHOMEPHOE JBUIKEHUE,
WHEPIMs, B3aUMOJICUCTBUE TEJ, pPAaBHOBECHE TBEPIBIX TEI C
3aKpeIIEHHON OChIO BpAIICHHS, Iepenada JaBiIeHUS TBEPABIMU
TeJaMU, KHJIKOCTSIMH W TazaMH, aTMOC(EepHOEe JaBieHUe, TUIaBaHUE
TeJ, NTPEeBpaIlCHUS MEXaHHUYECKOW HHEPruu) IO OMHCAHUI0 X
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

e PACIlO3HABATh IMPOSBICHUE W3YYCHHBIX (DU3NUECKUX SBJICHUH B
OKPY’KaIoIeM MHUpPE, B TOM 4YHucCje PU3NIECKUe SBJICHUS B IIPUPO/IC:
NpUMEpPHl JABWKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B KUBOU H
HEKUBOUW MpUpOJIe, ASUCTBUE CUJIbI TPEHUS B MPUPOJIC U TEXHUKE,
BIUSHHE aTMOC(EPHOro JaBIICHHWS HA XKUBOW OpraHW3M, IUIaBaHUC
ppiO, pBlYarM B TEJIE UYEIOBEKa, IPH OTOM IEPEBOJUTH
MPaKTUYECKYI0 3a7ady B Y4YeOHYIO, BBIJCISATh CYIIECTBEHHBIC
CBOICTBA (TpU3HAKN) U3UUECKUX SBICHHM;

¢ OIIMCHIBATh HW3YYCHHBIC CBOWCTBA TeI W (HU3WUYCCKHE SIBICHUA,
UCTIONB3Ys (DU3MYEeCKHe BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH
BEIIIECTBA, BpPEMs, IyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJa
YOPYTOCTH, CHJa TSDKECTH, BeC Tejla, CUJla TPEHHS, JaBJICHUE
(TBEépmoro  Tema, OKWIKOCTH, Tasza), BbITAJKMBAIOIIAs CHIIA,



MexaHuyeckasi paboTa, MOUIHOCTh, IUIEYO CHUJIbI, MOMEHT CHJIbI,
KOA((PUIIUEHT TMOJE3HOr0 NEUCTBUS MEXaHU3MOB, KMHETHYECKasl U
NOTEHI[MAJIbHAsl PHEPrus), MPU OMUCAHUM MPABUIBHO TPAKTOBATH
(bU3UYECKUl CMBICTT UCIOJIB3YEMbIX BEIWMYUH, MX 00O3HAUYEHUS U
eIUHULBI  (U3UYECKUX  BEJIWYUH,  HAXOAUTh  (HOPMYIIBL,
CBSI3BIBAIOIIME JaHHYI (U3UYECKYIO BEIMYMHY C JpPYyTUMHU
BEJIMYMHAMH, CTPOUTHh TpadUKd HU3YUYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIUUUH,

 XapaKTEepPU30BaTh CBOMCTBa TeJ, (PU3MYECKHUE SIBIICHUS U TPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXKEHUs CHII (BAOJIb OJHOM TMPSIMOM), 3aKOH
I'yka, 3axkon Ilackans, 3akoH ApxuMmena, NpPaBUIIO PABHOBECHUS
pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHWYeCKOM  DHEpruM, TMpU OTOM JIaBaTh  CJOBECHYIO
bopMyITUpPOBKY 3aKOHa U 3alKChiBaTh €ro MaTeMaTHYEeCKOe
BBIpQ)XKCHUE;

¢ O0BSCHATh (PUBHUECKHE SIBJICHUS, MPOIECCH M CBOMCTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTYallMi MPAKTUKOOPUEHTUPOBAHHOTO
XapaKTepa: BBIABISATh NPUYHMHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHHe U3 1—2 JIOTMYeCKWX IIaroB C omnopoil Ha 1-2
U3YYEHHBIX CBOMCTBA (U3MUECKUX SBJICHHUM, (PU3NYECKHUX 3aKOHA
WA 3aKOHOMEPHOCTH;

epemaTh pacu€THbie 3a7ayd B 1—2 NeWCTBUS, HCHOIB3YS 3aKOHBI U
dbopMyibl, cBs3bIBaOmMe (U3MUECKHE BEJIWYUMHBI: HAa OCHOBE
aHanM3a yCIIOBUA  3a7aud  3alUChIBaTh  KpPaTKOE  YCIIOBHUE,
MOJICTABIIATh (PU3WYECKUE BEIMYMHBI B (POPMYJBI M TPOBOIUTH
pacy€Thl, HAXOIUTHb CIIPABOYHBIC JIAHHBIE, HEOOXOAMMBIC IS
pelieHuss  3aJad, OLEHUBATh PEAIUCTUYHOCTh  TMOITYYEHHOM
(bU3UYECKO BEIMYNHBIL;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPH TOMOIIA
¢u3nuecKuX METOAOB, B OMNHCAHWUU WCCJICJAOBAHUS BBIIETATH
IpOBEPSIEMOE  MPEAINONOKeHHe  (TUNoTe3y),  paszauyaTh WU
UHTEPIPETUPOBATH TMOTYUYEHHBIN PE3ybTaT, HaXOIWUTh OIIMOKH B
XO/JI€ ONbITA, AENATh BBIBOJBI [0 €r0 Pe3yJbTaTaM;

¢ [IPOBOJIUTH OMBITBI TIO HAONIOACHHUIO (PUBMUECKUX SIBICHUN WU
dusnuecknux  CBOWMCTB  Telm:  (HOpMyIUpoBaTh  TIPOBEPSEMBIC
OPEANONIOKEHUSA, CcOOUpaTh YCTAaHOBKY U3  MPEMAJIOAKEHHOIO
000opyI0BaHUS, 3aMMUCHIBATH X0 OTBITA U ()OPMYITUPOBATH BHIBOIBI;

* BHITIOJIHSATh MPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
00b€Ma, CUJIBI M TEMIIEpaTypbl C MCMIOJIb30BAHUEM aHAJIOTOBBIX U
M (pPOBBIX MPUOOPOB, 3aMKUCHIBATH MMOKA3aHUSI TPUOOPOB C yUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHUIA;



¢ [IPOBOJUTH  MCCIIEJOBAaHUWE 3aBUCHUMOCTH  OJHOM  (pusmueckoit
BEJIMYMHBI OT JIPYrodl C MCHOJb30BAHUEM NPSIMBIX H3MEPEHUI
(3aBUCUMOCTH IyTH PABHOMEPHO ABMXKYILETOCS TEla OT BPEMEHU
JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIBKEHUSI OT Beca Tesa, KauecTBa
00pabOTKHU MOBEPXHOCTENW TET U HE3aBUCUMOCTH CWJIbI TPEHHUS OT
IUIOUIAJAN COMPUKOCHOBEHUSI TEJ, CHJIbl YOPYTOCTU OT YIJUHEHUS
NPYXUHBI, BHITAJKUBAIOUIEH CUJIBI OT 00bEMA MOrpYyKEHHOW YacTU
TeNa U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH
Tena, OT TJIyOWMHBI, HAa KOTOPYIO TOrPY>KEHO TENO, YCIOBHM
IUTaBaHUSl TeJ, YCJIOBHM paBHOBECHsT pblyara U OJIOKOB),
y4acTBOBATh B IJIAHUPOBAHUM YYEOHOT'O HCCIEAOBAHMS, COOMpPATh
YCTAHOBKY U BBINOJHATh H3MEPEHHs, CIeAys MNPeIIOKEHHOMY
IUIaHy, (UKCUPOBATh pe3yibTaThl TMOJYYEHHOM 3aBHUCHUMOCTHU
¢u3MUeCcKUX BEIMYUH B BHUJIE MPEAJIOKEHHBIX TaOIUIl U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIEeI0BAHMS;

« IPOBOJIUTH KOCBEHHbIE M3MEpEeHUsl (PU3NUECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA >KUJKOCTH U TBEPAOIO Tejia, CUJIa TPEHHS CKOJIbKEHUS,
NaBJeHUE BO3/yXa, BbITAJKUBAIONIAS CWIA, JCHCTBYIOIIAs Ha
NOTPY>KEHHOE B JKHJAKOCTh TeNO, KOI(PPUIMEHT TMOJIE3HOro
NEUCTBUSL  MPOCTBIX  MEXAaHU3MOB), CJeAysd  MPeIIONKEHHOU
UHCTPYKIIHH: Opy  BBIIOJIHEHUM ~ M3MEpPEeHud  colupaTh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY M BBIYUCISATH 3HAUEHUE MCKOMOM
BEJINYUHBI;

eCOONIONATh, TpaBWIAa TEXHUKH OE30IaCHOCTH TMpuU paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

e YKa3blBaTh NPUHIMIBI  JIEUCTBHS TMPUOOPOB U  TEXHUYECKUX
YCTPOMCTB: BECHl, TEPMOMETp, ITUHAMOMETpP, COOOIIAIOIIHECS
cocybl, 6apomeTp, pblYyar, MOJBIKHBIA M HEMOABWXHBINA OJIOK,
HAKJIOHHAs TJIOCKOCTh;

e XapaKTepU30BaTh TMPUHIIMIBI JCHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX ONMCAaHMS (B TOM YHCIIE:
MOJUIUITHUKHA, YCTPOMCTBO BOJOIPOBOJA, TMAPABINYECKUM IMpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOK HACOC, apeOMETP), UCIOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKUX SABJICHUNA U HEOOXOAUMBIE
¢u3nyeckue 3aKOHbI ¥ 3aKOHOMEPHOCTH;

¢ IPUBOJIUTH MPUMEPHI (HAXOIWUTHh HWH(OpPMAIMIO O TIPUMEpax)
NPAKTHYECKOTO  HWCMOJb30BaHUA  (U3UYECKUX  3HAHWA B
MOBCETHEBHON JKM3HM MJig oOecredeHus: Oe30MacHOCTU TpHU
oOpaimeHun ¢ mnpubopaMd HM TEXHUYECKUMH YCTPOUCTBAMU,
COXpPAHEHHUSI 3[0pOBbSI U COOJIIOJEHHS HOPM 3KOJOTHYECKOIO
MTOBEJCHUS B OKPY KAIOIIEH CPEE;



¢ OCYHIECTBJIATH OTOOpP HMCTOYHUKOB HHpopMauuu B IHTepHere B
COOTBETCTBHM C 3a/JaHHBIM IOHMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN M MyTEM CpPaBHEHUS Pa3IMYHBIX MCTOUYHHUKOB
BBIJCIIATE MH(POPMALINIO, KOTOpask SIBIASETCS MPOTUBOPEUYMBOU WIIH
MOKET OBITh HEJJOCTOBEPHOM;

¢ CIIOJIB30BaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUl  HAy4HO-
NOMYJISIPHYIO JIUTEPATYPY (PU3NYECKOTO conepKaHUsl, CHpPaBOYHBIC
MaTepualibl, pecypcbl ceth HMHTepHeT, BIAaAETh NpPUEMAMHU
KOHCIIEKTHUPOBAaHUSI TEKCTa, IMpeoOpa3oBaHusd HMHPOPMALMH U3
OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

¢ CO3/1aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
HA OCHOBE 2-3 MCTOYHUKOB HWHGMOpMAUU  (PU3UYECKOTO
coJiepKaHusl, B TOM YMcie MyOJUYHO JeNlaTh KPaTKUue COOOLIEHUs O
pe3ynbTaTax MPOEKTOB WM YYE€OHBIX HCCIEIOBaHUM, MPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHBINH MOHSITHUHHBIN armapar Kypca
($u3HKH, COMPOBOXK/IATH BBICTYIICHUE MTPE3CHTALIUEH;

o [IPU BBITIOJIHEHUH YYEOHBIX MMPOECKTOB U MCCJIEAOBAHUM pacipeesTh
00S3aHHOCTM B Tpylmne B COOTBETCTBUU C IOCTaBICHHBIMU
3a/layaMu, CJIEIUTh 3a BBHINIOJHEHHWEM IUIaHa JEWCTBHI, aJlleKBaTHO
OLICHMBATh COOCTBEHHBIH BKJIAJ B JIESITENBHOCTh TPYIIIBI,
BBICTpAWBaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBUE, YUHUTHIBAS
MHEHHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

¢ CIIOJIB30BaTh TMOHATHS: Macca M pa3Mepbl MOJEKYN, TEIJIOBOE
JBUKEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEIIECTBA,
KpUCTAINTMYeCKue ¢ amop(dHble  Tena, HACBHIIECHHBIH U
HEHACBIIEHHBI  Tap, BIAXHOCTh  BO3AyXa, TeMIepaTypa,
BHYTPEHHSSI OSHEpPrusi, TEIUIOBOM JIBUTaTellb, 3JIEMEHTapHBIN
ANEKTPUYECKUM 3apsifi, JJIEKTPUYECKOE II0Jie, INPOBOJHHUKU H
TUBIEKTPUKH, TOCTOSTHHBIM 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;

epaznuuaTh  SABJICHUS  (TEIUIOBOE  pacHIMpeHUE U CIKaTHe,
TEIJIoNepeaya, TeIIOBOE PaBHOBECHE, CMAUMBAHUE, KANWJUISIPHbIC
SIBJICHUS, UCTApEHHE, KOHJEHCAlMs, IUIaBJIEHUE, KpUCTaJUIA3alUs
(oTBeplieBaHuUE), KUIIEHHE, TeIonepeaadya (TErIONpPOBOJIHOCTb,
KOHBEKIIMS, W3JIy4YeHHUE), OJIEKTpuU3alus TeJl, B3auMOJICHCTBHE
3apsAJI0B, JEUCTBUS 3JIEKTPUUYECKOTrO TOKA, KOPOTKOE 3aMBIKAHHE,
B3aUMOJICHICTBHE MAarHuUTOB, JEWCTBHE MArHUTHOIO TOJS Ha
MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsI WUHIYKIMS) MO OMHUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX
JTaHHOE (U3NUECKOE SBJICHHUE,



epaCIiO3HABaTh TMPOSIBICHUE W3YUYCHHBIX (DU3NUYECKUX SBJICHUN B
OKpY’KaIoIIeM MUPE, B TOM 4ucie pu3nuecKkue siBICHUS B IPUPO/IE:
MOBEPXHOCTHOE HATSXKCHHE U KAMWUISPHBIC SIBICHUS B MPHUPOJE,
KpUCTaJUIbl B NpUpojie, u3nydyenue ColiHia, 3aMep3aHrue BOIOEMOB,
MOpCKUE Opu3bl, OO0pa3oBaHHE pOChI, TyMaHa, WHEs, CHera,
AJIEKTPUYECKHUE SIBJICHUS B aTtMocdepe, 3IEKTPUUYECTBO KUBBIX
OpraHu3MOB, MarHuTHOe Tojie 3emiH, Jpedd MmoacoB, poiib
MArHUTHOTO TOJSl JUIsl KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MPHU
9TOM TMEPEBOJIUTH MPAKTUUYECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUN;

¢ ONIMCHIBATh HW3YYCHHBIC CBOWCTBA TeJl U (DUUYECKHUE SIBICHUS,
UCTIONB3ysl (UBUYECKHE BEIUYMHBI (TeMIepaTypa, BHYTPCHHSA
SHEprus, KOJIMYECTBO TEIIOTHI, YJeJIbHAsI TEINIOEMKOCTh BEIIECTBA,
yAebHast TEIJIOTa TIJIaBJICHUS, yAeabHas TEIIOTa
napooOpa3oBaHusi, yJeldbHas TEIJIOTa  CrOpaHUs  TOIUIWBA,
KOX(QPUIIMEHT  TOJE3HOr0  JICHMCTBUS ~ TEIUIOBOW  MAIIMHBI,
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3JlyXa, AJIEKTPUUECKHUM 3apsii, cuia
TOKa, JJEKTPUYECKOE HANPSIKEHHUE, COMPOTHUBJICHHUE IMPOBOIHUKA,
yIIeTbHOE CONPOTUBJIEHUE BEIIECTBa, padoTa W  MOIIHOCTbH
AIIEKTPUYECKOTO0 TOKa), MPU OMUCAHWU TPABHIBHO TPAKTOBAThH
(Gu3MUeCKHl CMBICIT HCIIOJIIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U
€AVMHUIBI  (U3MYECKUX  BEJIMYMUH,  HAXOAUTh  (OPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTHh TpaQUKd U3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIUYNH,

¢ XapaKTepU30BaTh CBOMCTBA TeJ, (HU3MYECKUE SBJICHUS M TPOLIECCHI,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOEHHUSI BEUIECTBA, MPUHIMI CYNEPIO3UIMU Toyeil (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHS 3apsna, 3aKkoH Oma s
ydacTka uenw, 3akoH Jxoyis—JIeHna, 3ak0H COXpaHEHUs YHEPT UM,
IIPHU ATOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA W 3aMUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

¢ 00BACHITH (PU3MUECKHUE TPOIECCHl U CBOIMCTBA TEJ, B TOM YHUCJIEC W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUYUHHOCIIEACTBEHHbIE CBS3U, CTPOUTh OOBSICHEHUE U3
1-2 normyeckux maroB ¢ omnopo Ha 1—2 H3y4YEHHBIX CBOICTBA
buznuecknx SIBJICHUU, bu3IgecKux 3aKOHOB Wi
3aKOHOMEPHOCTEN;

epellIaTh PACYETHBIE 3aJa4yd B 2—3 JIEHMCTBUS, WMCHOJIB3Ys 3aKOHBI U
dbopmynbl, cBs3bIBatolMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE
aHaju3a yCJIOBUS 3aJlaud 3alUChIBATH KPATKOE YCJIOBHUE, BBISBISATDH



HEJOCTAaTOK JAHHBIX JJIs PEIICHMs 3aJaud, BbIOMpATh 3aKOHBI U
(dopMyIbl, HEOOXOUMBIE ISl €€ PEIIeHMs, TPOBOJUTh PACUETHI U
CpaBHMBATh IIOJYYEHHOE 3HAau€HUE (PU3UUECKON BEJIMYUHBI C
W3BECTHBIMU JJAHHBIMU;

epacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU HNOMOLIU
(¢u3MUEeCKX METOJI0OB, WCIOJNb3ysl ONUCAHUWE HCCIIeOBaHUs,
BBIJIEJIATH ITPOBEPSAEMOE MPEATIOTI0KEHUE, OLIEHUBATH IPABUIIBHOCTD
NOPSIIKA MMPOBEAEHUS UCCIIEN0BAHUS, JEIaTh BEIBOBI;

¢ [IPOBOJIUTH OMBITHI 1O HAOMIONCHHUIO (PU3NYECKUX SIBICHUN WU
¢u3nuecknux CBONCTB Tesl (KamWUISIpHBIE SIBJIEHUS, 3aBUCHUMOCTb
JaBJIeHUs BO3AyXa OT ero o0béma, TeMmIepaTypbl, CKOPOCTH
npolecca OCThIBAHMS M HAarpeBaHWsl MPU MU3JIYYEHUM OT LBETa
u3Nyyaronien (Morjiomarei) NToOBepXHOCTH, CKOPOCTh UCTIApEHUs
BOABl OT TEMIIEPATYpPbl XKUAKOCTH M IUIOMIAAN €€ TOBEPXHOCTH,
ANEKTpU3AlMs TEA U B3aUMOJCUCTBUE DJIIEKTPUUYECKHX 3aPANIOB,
B3aUMOJICHCTBHE MTOCTOSTHHBIX MarHuTOB, BU3yaJIU3aLUs
MAarHUTHBIX TOJIEH MOCTOAHHBIX MAarHUTOB, JIEMUCTBHUS MArHUTHOTO
10JISI Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
3JIEKTPOABUTATENS IIOCTOSIHHOTO TOKA): dbopMynrpoBaTh
IpoBepsieMble  TPENIONIOKEHUSI, CcoOupaTh  YCTAaHOBKY U3
NPEIJIOKEHHOTO  000pYJIOBaHMUS, OINUCHIBATH XOJA  OMNbITa U
(dbopMynHpOBaTH BHIBOABL

*BBINOJIHATh IIPSAMbBIE H3MEpPEHUS TEMIIEPATypbl, OTHOCUTEIbHOU
BJI&JKHOCTH BO3/yXa, CHJIbl TOKA, HANPSKEHUSI C UCIOJIb30BAHUEM
AQHAJOTOBBIX NPHUOOPOB M  JATYMKOB (PU3MYECKUX  BEIHUMH,
CpPaBHUBATh  pE3YyJbTaThl M3MEPEHUW C Y4YETOM  3aJaHHOM
a0COJIFOTHOM TOTPEITHOCTH;

¢ [IPOBOJUTH  WCCIIEIOBAaHWE 3aBUCHUMOCTH OJHON  (pusmdeckoi
BEJIMYMHBI OT JAPYIrOM C MCIIOJIb30BAHUEM IIPSMBIX HM3MEPEHUU
(3aBUCUMOCTH  CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI,
IUIOIIAAA IIOIEPEYHOIO0 CEYEHUs U YJEIBbHOIO COIPOTHUBIICHUS
BEILECTBA MPOBOJHUKA, CUJIbI TOKA, UAYLIETO Yepe3 IMPOBOJHUK, OT
HAIIPSDKEHUsT HAa TIPOBOJHUKE, UCCIEIOBAHNUE MOCIEI0BATEIBHOIO U
napaieIbHOr0  COCAVMHEHUH  MPOBOJHUKOB):  IJIAHUPOBATH
UCCIIEIOBaHNE, COOMpATh YCTAaHOBKY M BBINOJHATh W3MEPEHHS,
cienys TPEIIOKEHHOMY IJIaHy, (UKCUPOBATh  PE3YIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTA B BUIE TaOMUIl W TpadukoB, IenaTh
BBIBO/IBI 110 PE3YyJIbTATaM UCCIIECIOBAHUS,

* [IPOBO/INTh KOCBEHHbIE M3MEPEHUsl (PU3MUECKUX BEIWYUH (yaesbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHUE IPOBOAHHUKA, padoTa M
MOILIHOCTh  3JIEKTPUYECKOTO TOKA): IUIAHUPOBAaTh HW3MEPEHUs,



coOUpaTh HKCIIEPUMEHTATBHYIO0 YCTAHOBKY, CIEAYs MPEIIOKEHHOM
UHCTPYKILHUH, U BBIYUCISATH 3HAUYCHHUE BETUYNHBI,

eCcOOMIONIaTh TMpaBWja TEXHUKU Oe30macHOCTH IMpu pabdoTe cC
1ab0paTOpHBIM 000PYIOBaHHUEM;

e XapaKTEpPU30BaTh MPUHIMIBI JIEUCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON Ha UX OMUCAaHMS (B TOM YHUCIE:
CUCTEMa OTOIUIEHHMSI JIOMOB, THUIPOMETp, TMapoBas TypOuHa,
aMIIepMETp, BOJBTMETP, CUYETUYHUK DJIEKTPUYECKOM  DHEPIUH,
AIEKTPOOCBETUTEIbHBIC npuoopBHl, HarpeBaTeIbHbIE
ANEKTPONPUOOPHl  (MIPUMEPBI), AIIEKTPUUECKUE MPEIOXpPaHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOJIBUTAaTEIb OCTOSHHOTO TOKA), UCIOJb3YS
3HaHUS O CBOMCTBaX (DU3WYECKUX SBJICHUH U HEOOXOJAUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA U HM3MEPUTEIbHBIC
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, THUTPOMETp, JIBUTATEIh
BHYTPEHHETO CTOpPaHHUs, JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI
ANEKTPUYECKUX IIeTMel C MOCieNoBaTeIbHbIM U MapaliedbHbIM
COCIMHEHHEM DJJIEMEHTOB, pasfinyas YCJIOBHbIE 0003HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX LIENEH;

¢ [IPUBOJIUTH MpUMEPHl (HAXOAUTh HWH(MOpPMAIUMIO O TpHUMepax)
NPAKTHYECKOTO  HCMOJIb30BaHUA  (U3UYECKUX  3HAHUM B
MOBCEJIHEBHOM JKM3HM i1 oOecriedeHus O€30MacHOCTH TpHU
oOpameHnn ¢ mnpubopaMd H TEXHUYCCKUMH YCTPOMCTBAMH,
COXpaHEHHUS! 3[0pOBbSI U COOJIIONEHHUS HOPM DKOJIOTHYECKOTO
NOBEJICHUS B OKPY’KarolIed Cpeae;

¢ OCYIIECTBIATh TOWCK HHMOpMaUK (PU3MUECKOTO COJIEpKAHUI B
HNHTepHeTe, Ha OCHOBE MMEKOUIMXCA 3HAHMM U MYTEM CPaBHEHUS
JIOTIOJTHUTENBHBIX WMCTOYHHUKOB BBIJCISATH HH(POPMAIIUIO, KOTOpas
SBJISIETCSI IPOTHBOPEUNBOM MIIH MOXKET OBITH HEJOCTOBEPHOW;

¢ CIIOJIb30BaTh TMPU BBIMIOJHEHUW Y4YEOHBIX 3aJaHUl HAay4dHO--
MOMYJISIPHYIO JIUTEPATYPy (PU3NYECKOTO COlepKaHUs, CIPaBOYHBIC
Marepuainbl, pecypcbl cetu HHTepHeT, BiaAeTh npuémMamu
KOHCIIEKTHUPOBAHUSI TEKCTa, TMpeoOpa3oBaHus WHHOPMAMHA U3
OJHOW 3HAKOBOUW CHUCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
0000mmas nHGopMaKMO U3 HECKOJIBKHX MCTOYHUKOB (PU3HUESCKOTO
COJIep’KaHMs, B TOM 4YHCJE MyOJUYHO TPEACTABIATH PE3YJIbTAThI
MPOCKTHON WJIM HUCCIEA0BATEIbCKOM NESITEIBbHOCTH, MPU 3TOM
rPaMOTHO HCIIOJIb30BaTh M3yYCHHBINM MOHSATHUMHBIN amnmapaTr Kypca
(bU3UKH, COMTPOBOXKAATh BBICTYIICHUE MTPE3CHTAIUEH;



o IIPU BBIIOJHEHUH YYEOHBIX MPOEKTOB M UCCIENOBAHUN (DU3UUECKUX
IPOLIECCOB paCIpeAesTh 00SI3aHHOCTH B IPYIINE B COOTBETCTBUU C
NOCTaBJICHHBIMHA 3aJa4aMH, CJIEIWTh 34 BBIIOJHEHUEM IUIaHA
JNEUCTBUM W  KOPPEKTUPOBATH €ro, AaJeKBATHO OLICHUBATH
COOCTBEHHBIM BKJIaJ, B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHMKAaTHBHOE  B3aMMOJCHCTBUE, IMPOSBISAL  T'OTOBHOCTH
paspemiatb KOHGIUKTHIL.

K xoHIy o6yuenusi B 9 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

* CIIOJIB30BaTh MOHSATHUSA: CUCTEMA OTCYETa, MATEpUAJIbHAS TOYKA,
TPAaEKTOpUS,  OTHOCHUTEJIBHOCTh  MEXAaHMUYECKOTO  JIBUIKEHUS,
nedopmarus (ynpyras, riacTudeckas), TPEHHUE,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M IEPErPY3KH,
HEHTp TSDKECTH, aOCONIOTHO TBEPAOE TENOo, ILEHTP TAKECTU
TBEPAOrO Tejla, paBHOBECHE, MEXaHMUYECKUE KOJeOaHWs U BOJIHBI,
3BYK, UH(Pa3BYK U YJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U J1aJbHO30PKOCTbD,
CHEKTphl HMCIYCKaHWUS W TOTJolleHus, aibda, Oeta- U Tramma-
U3JIy4EeHUS], U30TOIbI, II€PHAsl SHEPIETHKA;

e paznuyaTh SABJICHUS (paBHOMEpHOE U HEPaBHOMEPHOE
NPSMOJMHENHOE JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIUHEWHOE
JBUKEHUE, CBOOOJHOE MaJeHHE TeJ, PAaBHOMEPHOE JBHXKEHHUE IIO
OKPY)KHOCTH, B3aUMOJICMCTBUE TE€J, PEAKTUBHOE JBUKEHHE,
KonebaTrenpbHOE  JBMKEHHE  (3aTyxalollue U BBIHYXKICHHBIC
Kosie0aHus), Pe30HAHC, BOJHOBOE JBI)KCHHE, OTPaKCHHE 3BYKA,
NPSMOJMHENHOE PACHpPOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3lIOKEHHE OEoro
CBETa B CHEKTP M CIIOKECHHUE CIEKTPAJIbHBIX LBETOB, IUCIIEPCHUS
CBETA, €CTECTBEHHAs PaIUOaKTUBHOCTb, BO3HUMKHOBEHHUE
JUHENYATOTrO CHEKTpa U3JYYEHUsI) IO OMUCAHHUIO X XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JTaHHOE
¢dusnueckoe SBICHUE;

e pAcMo3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3UUECKUX SBJICHUN B
OKpy’KaromeM Mupe (B TOM uucie GU3NYECKUe SBICHUS B MPUPOJE:
OPWINBBI W OTJIMUBBI, ABWKeHHE IulaHEeT COJIHEUHOM CHCTEMBI,
PEAaKTUBHOE [BUXEHUE >XUBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI, [IyHAMH, IXO,
[BETa TEJ, ONTUYECKUE SBJICHUS B NPHUPOJE, OUOIOrMYECKOe
NEUCTBUE BHJIHUMOIO, YJIbTPa(PHOIETOBOTO U PEHTIEHOBCKOIO
U3JIy4YeHUN, ECTECTBEHHBIM paJUOAKTUBHBIA (POH, KOCMHUYECKHE
Jy4d, PAAWOAKTUBHOE HW3JIy4YEHUE NPUPOJHBIX MHUHEPAIOB,



NEeNUCTBUE PAJUOAKTUBHBIX M3JIYUYEHUM HA OPraHU3M YeJOBEKa), pU
ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4e€OHYIO, BBIICTATH
CYILIECTBEHHbIE CBOMCTBA (TIPU3HAKHU) (PU3UUYECKUX SIBJICHUN;

¢ ONMCHIBATh H3YYECHHBICE CBOWCTBA Tel U (DU3UYECKHUE SIBICHUS,
UCTIONB3Ysl (PU3MYECKUE BEIUYMHBI (CpPEeAHsss W MTHOBEHHAs
CKOPOCTh TeJla MpPU HEPAaBHOMEPHOM [BIKEHHUH, YCKOpPEHHUE,
nepeMelleHne, MyTb, YIJOBas CKOPOCTb, CHJIa TpPEHHs, Cuia
YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MajeHHsI, BEC
Tela, UMMYJIbC Tejla, WMIYJIbC CHJIbI, MEXaHW4yeckas paboTa Hu
MOIIIHOCTh, TOTEHIIMAJIbHAsI DJHEPrusi Tejla, TOJHITOrO Haj
MOBEPXHOCTHIO 3€MJIH, TTOTEHIIMANIbHASI DHEPIUSl CXKATOU MPYKUHBI,
KUHETUYECKasi SHEPrus, MojJHas MEXaHW4ecKasi SHEepPrus, Mepuoj u
4acToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTH 3ByKa U BBICOTA
TOHA, CKOpPOCTh CBETa, MOKa3aTedb MPETOMIICHHUSI CpEeIbl), MpH
OMHMCAaHWU  TPABWIBHO  TPAKTOBaTh  (DU3UYECKUM  CMBICI
UCIIOJIb3YEMBIX BEJIUYMH, OOO3HAYCHHUS W E€IUHUIIBI (HU3UIECKUX
BEJIMYMH, HaXOAUTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JAPYTUMHU BEJIIMUYUHAMHU, CTPOUTHh TpadUKd HU3yUCHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

¢ XapaKTepu30BaTh CBOMCTBA TeJ, (HU3MUYECKUE SBICHUS U TPOLIECCHI,
UCIIONIb3Yd 3aKOH COXPAaHEHHS JHEPruM, 3aKOH BCEMHUPHOIO
TATOTEHUS, MPUHIIMIT CYTEpIIO3UIINH CHJI, IPUHIIHI
otHOocuTenbHOCTH ['anuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOHBI OTPAKEHHUS M TPEIOMJICHUS CBETa, 3aKOHBI
COXpaHEHHUS 3apsJOBOIO M MacCOBOTO YHCEN TpHU SACPHBIX
peakuusx, Ipu 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKChIBATh €70 MAaTEMATHUYECKOE BHIPAKECHUE;

¢ 00BACHATH (PU3MUECKHUE TPOIECCHl U CBOIMCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITH PUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3
2—-3 JOTMYECKHX MIaroB C OMOpOod Ha 2—3 W3Y4YEHHBIX CBOWCTBA
buznuecknx SIBJICHUU, bu3nUecKux 3aKOHOB Wi
3aKOHOMEPHOCTEN;

epemiath pacy€THBIC 3a7aud (OMHpAOIIHEcs Ha CUcTeMy u3 2-—3
YpaBHEHUI), UCHOJNb3YyS 3aKOHbI M (OPMyIbI, CBA3BIBAIOIINE
¢us3nueckre BENIWYMHBI: HAa OCHOBE aHaiu3a YCIOBUS 3aJa4d
3alUChIBATh KPaTKOE YCIOBUE, BBISBIATH HEAOCTAIOUIUME WIIH
u30bITOUYHbIC  JaHHBIE, BbIOMpPaTh 3aKOHBI W (POPMYIIBI,
HEOOXOAUMBIE MJIsl pEIICHUs, MPOBOJUTH PACUYEThl U OLICHUBATh
PEaTUCTUYHOCTD MOJYYEHHOTO 3HAYEHUS (PU3HUECKON BETUYUHBI;



e pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh MPU TOMOITH
(GU3HUECKHX METOJIOB, WCIIONB3ys ONHCAaHWE WCCIICIOBAHUS,
BBIJICIISATH MTPOBEPSIEMOE TPEIIOJIOKCHIE, OIICHUBATH MPABIIIBHOCTh
MopsiIKa  TPOBEICHUS  WCCICJOBAaHUWS,  JENaThb  BBIBOJBI,
UHTEPIIPETUPOBATH PE3yIbTaThl HAOTIOACHU U OIBITOB,;

« [IPOBOJIUTH OMBITHI TIO0 HAONIOMCHUIO (PU3HYECKUX SIBICHUN WU
¢u3znueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa,
3aKOHA COXpPAaHEHUS SHEPTHH, 3aBUCHUMOCTH IEpHOJIa KOJIcOAHHIMA
NPYXUHHOTO MAasiTHHKA OT MacChl I'Py3a U JKECTKOCTH TMPY>KUHBI U
HE3aBUCUMOCTh OT aMIUIUTY/Ibl MAJIbIX KOJICOAHUM, MPSIMOIMHEHHOE
pacnpoCcTpaHCHHE CBETa, pa3JIOKCHHE Oeoro cBeTa B CHEKT),
U3YYCHHE CBOWCTB HM300pa)KEHUS B IUIOCKOM 3€pKaJiec U CBOWCTB
U300paKEHUs TIpeJMeTa B COOWparomei JuH3e, HaOII0ICHHE
CIUTONTHBIX W JIMHEHYATBIX CIIEKTPOB M3JIYUCHHS): CAMOCTOSITEIBHO
cobuparh YCTAaHOBKY M3 HW30BITOYHOrO Habopa o0O0OpyIOBaHUS,
OIMKMCHIBATH XOJI OIBITA U €TI0 PE3YJIbTAaThl, (JOPMYITUPOBATH BHIBOIBI;

«IIPOBOJUTH TPU HEOOXOAUMOCTH CEPHIO TMPSMBIX H3MEpPEHUH,
ompeneNssl cpeHee 3HAUYCHHUE H3MEpsSeMOH BEMYUHBI ((POKYyCHOE
paccTosiHie COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BHIOOP criocoba
u3MepeHus (M3MEepUTEILHOTO TPUOopa);

 [IPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HW3MEpPEHUN (3aBUCUMOCTh MYTH OT
BpEMEHU TP PABHOYCKOPEHHOM JBIKEHWH 0€3 HayalbHOU
CKOPOCTH, TIepuoaa KojeOaHWii MaTeMaTHYeCKOTO MasiTHHKA OT
JUTMHBI HUTH, 3aBUCUMOCTH yTJia OTPAKEHUs CBETA OT YIJIa MaJCHHUS
W yIJia TpeioMJieHHus OT yrjla TajeHus): TUIAHUPOBAaTh
UCCJIeIOBaHNE, CaMOCTOSITEIIHHO cobupath YCTaHOBKY,
(buKCHpOBaTH PE3YNHTATH MOTYYECHHON 3aBHCHMOCTU (PU3UUYECKUX
BEJIMYMH B BHUAE TaOIWI] W TpaduKOB, JeNaTh BBIBOABI IO
pe3ynbTaTaM UCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC M3MEPECHHSI (PU3MUYECKUX BEIUYUH (CpEIHSS
CKOpPOCTh M YCKOPEHHE Tela IMPU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE  CBOOOJHOTO  MAaJeHUsA,  KECTKOCTh  TPYKHUHBI,
KOG OUIIMEHT TPEHUS CKOMBKCHHS, MEXaHW4Yeckas pabora u
MOIIIHOCTh, YAaCTOTa W TMEpUOJa KoJeOaHWi MaTEeMaTHYEeCKOTO U
NPYXUHHOTO MasiTHUKOB, ONTHYECKasl CHJIa COOMpAIOmel JIMH3BI,
paaMoaKTHBHBIM  (OH): TUIAHUPOBATH U3MEPEHUs, COOUpPaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY W BBITIOJIHSATH U3MEPEHUS, CIACHYS
NPEJIO)KCHHON WHCTPYKIMH, BBIYHCIATh 3HAYCHHE BEITUYUHBI H
AHAM3UPOBATh TIOJYYCHHBIE PE3YNbTaThl C YUETOM 3aJlaHHOU
MOTPEIIHOCTH U3MEPECHU;



eCcOOMIONIaTh TMpaBWja TEXHUKU Oe30macHOCTH IMpu  paboTe cC
1ab0paTOpHBIM 00OPYIOBaHHUEM;

epa3UyaTh OCHOBHBIC MPU3HAKU H3YUYEHHBIX (PU3UYECKUX MOJEIEH:
MarepuajgbHas TOuka, aOCOJIOTHO TBEPJIOE TEJNO, TOYCHHBIH
UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, TJIaHETapHas MOJENbh aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO S]1pa;

e XapaKTEpPU30BaTh MPUHIMIBI JIEUCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa WX OMHUCaHUS (B TOM UHUCIIE:
CIIUJIOMETP, JaTYMKU TOJOXKEHUS, PACCTOSHUS U YCKOpPEHUS,
pakeTa, 5XOJOT, OYKH, TMEPUCKOIN, (doToamnmnapar, ONTHYECKUE
CBETOBOJIbI,  CHEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCTIONIB3Ysl 3HAHUST O CBOMCTBaX (DU3UYECKUX SBJICHUN W
HEeoOXxoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

¢ HCIIOJL30BaTh CXEMbl U CXEMATHYHBIE PHUCYHKH HM3YYCHHBIX
TEXHUYECKUX  YCTPOWCTB,  HM3MEPUTEIBHBIX  MPUOOPOB  H
TEXHOJIOTUYECKHUX MPOIECCOB MPU PEHICHUH YUEOHO-TTPAKTUUECKUX
3a/1a4, ONTHYECKUE CXEMbI [JIi TIOCTPOCHUSI H300paKCHHUM B
IUIOCKOM 3epKaJie U COOMparolien JMH3E;

¢ [IPUBOJIUTH TMpUMEPHl (HAXOIUTh HWH(MOpPMAIUMIO O TpHUMepax)
NPAKTUYECKOTO  HCMOJb30BaHUA  (U3UYECKUX  3HAHUK B
MOBCEJIHEBHOM JKM3HM i1 oOecredyeHus Oe30MacHOCTH MpHU
oOpamieHM C TpuUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUS! 3[0pOBbS U COOJIIOJCHUS HOPM DKOJIOTHYECKOTO
NOBEJICHUS B OKPY’KarolIed Cpeae;

¢ OCYIIIECTBIIATh TOWCK HHMOpMaKUK (PU3NUECKOTO COJICpKAHUI B
HNuTtepHere, camMocTOATENbHO (OPMYNIHpPYs TOHMCKOBBIN 3arpoc,
HaXOJIUThb MYTH OMNPEIEICHUS JIOCTOBEPHOCTU  IOJIYyYECHHOU
uH(GOpMAIIMK Ha OCHOBE HMEIONIUXCS 3HAHUN M JIOMOJHUTEIBHBIX
UCTOYHUKOB;

¢ MCIIOJB30BaTh MpPHU BBIOJTHEHUHM YYE€OHBIX 3aJaHUM  HaAy4HO-
MOMYJISIPHYIO JIUTEPATYPy (PU3NYECKOTO COnepKaHUs, CIPaBOYHBIC
Marepuainbl, pecypcbl cetu HHTepHeT, BiaAeTh NpuémMamMu
KOHCIIEKTHUPOBAaHUS TEKCTa, TMpeoOpa3oBaHus WHHOpPMAMHA U3
OJHOW 3HAKOBOUW CHUCTEMBI B JIPYTYIO;

¢CO3/1aBaTh COOCTBEHHBIE IHUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBEe HMH(OpPMAIMA W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
cojiepKaHusi, MyOJUYHO MPEICTABISTh PE3YIbTaThl MPOESKTHON WIIH
UCCIIEOBATEIbCKOM  NIESITENBHOCTH, MPU  3TOM  TI'PAMOTHO
WCIIOJIb30BATh MW3YYCHHBIM TMOHATUMHBIA amnmapar H3y4aeMoro
pasznena (UMK U COMPOBOXKJATh BBICTYIUJIEHHE IMpE3EHTAlUend C
y4€TOM OCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.






TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaumenoBanmue (undpoBbIe)
n/ pa3e/ioB U TeM Bcer | KoHTpoabH IIpakTHYeck 06pA30BATEIBHbIE
n NporpaMmel 0 ble padoThI ue padboTsbl pecype
Pazjen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAKOIIEro Mupa
DUBHKA - HAVKA O bubamnoreka LIOK
1.1 e 2 https://m.eds00.ru/7f41
TPUpOZE 6194
DUBHYCCKIE bubmmoreka [{OK
1.2 2 1 https://m.edsoo.ru/7f41
BEJIMYNHBI 6194
EcrectBenHoHay4 bubnuorexa [JOK
1.3 HBIA METOT 2 1 https://m.edsoo.ru/7f41
MO3HAHUA 6194
Hroro mo pazueny 6

Pazgea 2. [lepponavanbH

bI¢ CBCICHUA 0 CTPOCHUH BCIIIECTBA

CrpocHIie bu6moreka [IOK
2.1 p 1 https://m.edsoo.ru/7f41
BEIIeCTBA 6194
JIB>xeHue u bubnuoreka [IOK
2.2 B3aMMOJIENCTBHE 2 1 https://m.edsoo.ru/7f41
YaCTHII BEIIECTBA 6194
ArperatHbie bubnuoreka [IOK
2.3 COCTOSIHHS 2 https://m.edsoo.ru/7f41
BeIleCTBa 6194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/eiicTBUE TeJl
MexaHn4deckoe Brbmaoreka LJOK
3.1 3 https://m.edsoo.ru/7f41
IBIKEHUE 6194
WHeprs, Macca bubmuoreka [JOK
3.2 DA, ’ 4 1 https://m.edsoo.ru/7f41
IUIOTHOCTE
6194
bubmuoreka [{OK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21

Pasnen 4. J/laBjeHue TBEPABIX TeJl, JKMIKOCTEH M ra30B

4.1

JlaBneHue.
[Iepenaua
JaBJICHUS
TBEPJBIMU TEIIAMH,
KUJIKOCTSAMHU U
razamu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
6194
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bubmuoreka [IOK
4.2 Jlasnenue ) https://m.edsoo.ru/7f41
YKUJKOCTH 6194
bubmuoreka [IOK
4.3 Atmoceproe 6 https://m.edsoo.ru/7f41
JaBJICHUE 6194
elicTBUE
ﬁI/IHKOCTI/I U rasza Bubmrorexa HOK
4.4 N 7 1 3 https://m.edsoo.ru/7f41
Ha MOTPYKEHHOE B 6194
HHUX TEJIO0 -
Hroro no pazgeny 21
Pa3nes 5. PaGora u MomiHOCTb. JHEprus
bubmmoreka [{OK
5.1 Pagora u 3 1 https://m.edsoo.ru/7f41
MOIITHOCTH 6194
bu6moreka [IOK
5.2 Hpocrere 5 1 https://m.edsoo.ru/7f41
MEXAaHU3MBbI 6194
bu6moreka [IOK
5.3 Mexasiieckas 4 1 1 https://m.edsoo.ru/7f41
SHEPTrUs 6194
Hroro mo pazgeny 12
PesepBHoe Bpemst 3
OBUIEE
KOJIMYECTBO YACOB 68 3 12
I10 ITPOI'PAMME
8 KUIIACC
Kosn4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue
n/ a3/1eJI0OB U TeM B K I (pposIe)
pa3j cer OHTPOJILH PaKTHYECK 06pazoBaTebHbIE
I NporpamMMsbl 0 ble padoThI e padoThbl pecypebi
Pa3pgen 1. TermioBblie IBJICHUSA
Crpoenue u bubnunoreka [JOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEIIIECTBA lce
bu6mmoreka [JOK
1.2 Tennossie 21 1 5 https://m.edsoo.ru/7f418
MPOIIECCHI lce
Hroro no paszneny 28
Pa3nes 2. DiieKTpryecKkre ¥ MATHUTHBIE SIBJICHUS
DIEeKTpUYECKUE BuGmorexa [IOK
2.1 ;ap AIBL 7 1 https://m.edsoo.ru/7f418
apsOKEHHBIE lce
Teaa U uX -
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B3alMOJCHCTBHE
IlocTosHHBIH bubmuoreka [IOK
2.2 ANIEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f418
TOK lce
bu6mmoreka [IOK
03 | Marunthbie 6 1 15 https://m.edso0.ru/7f418
SIBJICHUSA lce
bu6mmoreka [IOK
04 | OUCKTPOMATHUTH | https://m.eds00.ru/7f418
ast MHTyKIUs lce
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 3 14.5
[TPOTPAMME
9 KJIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue (undpoBbIe)
n/ | pasgenoBuTeM | Bceer | Konrpouabn IpakTHyeck o6p aaI:)B ATeTLHbIE
I NMPOorpaMMsl 0 ble padoThI e padoThbI pecypeb
Paznen 1. Mexannueckne siBJeHUS
MexaHndeckoe
HBHE(:II;I;C HK bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €10 436
OIMCaHU -
. bubnuorexa [JOK
1.2 BsaumosericTne 20 1 3 https://m.edsoo.ru/7f41a
Ten 4a6
bubmuoreka [JOK
1.3 3aKombl 10 3 https://m.edsoo.ru/7f41a
COXPaHCHHUS 436
Utoro no pazneny 40
Pa3pen 2. Mexanndeckune KoJ1e0aHUS M BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue 7 3 https://m.edsoo.ru/7f41a
KoJe0anus 436
bu6mmoreka [JOK
2.2 Mexanmueckue 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK 436
Hroro no paszneny 15

Pa3nea 3. DuiekTpomaru

NUTHOC 10JI€ H 3JICKTPOMATrHUTHLIC BOJIHDBI

3.1

ONEeKTpOMarHuTH
o€ 1oJIe U

6

2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
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JJIEKTPOMAarHUTH
bI€ BOJIHBI

4a6

Hroro no pazneny

6

Pa3nen 4. CBeToBbI€E SABJCHUA

3aKOHBI bu6mmoreka [IOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIuH3bI B bu6mmoreka [IOK
4.2 OIITUYECKHUE 6 3 https://m.edsoo.ru/7f41a
nprubOpHI 4a6
Paznoxenue bubmmoreka [{OK
4.3 0eJroro ceera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 426
Hroro no pazgeny 15
Paznen 5. KBanToBbIE SIBJICHUS
Hcnyckanue u bubnuoreka [JOK
5.1 MOTJIOIIEHUE 4 1 https://m.edsoo.ru/7f4l1a
CBETa aTOMOM 4a6
CrpoeHIe bu6moreka [IOK
5.2 p 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO sipa 436
P R, bu6moreka [IOK
5.3 Aep 7 1 1 https://m.edsoo.ru/7f41a
peakiuu 436
Hroro mo pazgeny 17
Pasnen 6. [loBropuTe/ibH0-00001IaK0 1M MOYJIb
[ToBTOpEeHuE 1
0000111eH1E bu6mmoreka [JOK
6.1 COJIepKaHUs 9 2 https://m.edsoo.ru/7f41a
Kypca (hU3MKHU 3a 4a6
7-9 xiacc
Utoro no pazneny 9
OBILIEE
KOJIMYECTBO
YACOB I10 102 3 21
I[TPOT'PAMME
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