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IHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
COCTaBJICHa HAa OCHOBE TOJIOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpPaMMbI, MPEICTaBICHHBIX B
dI'OC 00O, a takxe ¢ yu€toMm (henepanbHON paboueit MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeoHoro npeameta «Duznkay.

Copnepxanue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH OOYYalOIIMXCS W OpPraHU3alhi0 U3yYEHHS
¢u3NKM Ha NESITeTbHOCTHOW OCHOBE. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOXHOCTH yueOHOro mpemMera B peanusanuu tpedoBanmii ®I'OC OO0 x
IJIAHUPYEMBIM JTUYHOCTHBIM U METANIPEAMETHBIM pe3yJibTaTaM 00yUYEHHs, a TaKXKe
MEKIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O 001IIeTO 00pa30oBaHMUs.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeaesieHue y4eOHOro Matepuaa
o rojaM o0yudeHwus (MO Kjaccam), MpejuiaraeT NpUMEPHYI0 MOCIIEI0BATEIbHOCTh
M3YUYCHHUSI T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUSI MPEAMETHOTO COJACPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarouxcsl.



[IporpamMmma mo ¢Qusuke paspaboTaHa C UEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIIM YYUTEIIO B CO3JJaHUU pabodeil mporpaMMsbl 10 y4eOHOMY IIPEAMETY.

dusnka ABISIETCA CHUCTEMOOOPa3yIOIMM  JJISI  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MTOCKOJIbKY (HU3UUYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJIICHWM, HM3yd4aeMbIX XUMHUEH, Ouosoruei, actpoHomued u GU3NYECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYH) KapTHUHY MHpa,
MpeaoCTaBiIsieT Haubojee sCHble 00pa3lbl MPUMEHEHUST HAy4YHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOTYyUYEeHHs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TIaBHBIX 3a7a4 (PuU3MUecKoro oOpa3oBaHHUS B CTPYKType OOIIETro
o0pa3oBaHUsl COCTOMT B (DOPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpECca K HayKe y 00yJaronuxcs.

N3yuenne ¢usukn Ha 6a30BOM ypOBHE TMpeJroiaraeT OBJaJEHUE
CICAYIOIMIMMH KOMIIETEHTHOCTSMH, XapaKTePU3YIOINIUMU E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSTH SBJICHUS;

e OIICHMBATh U MMOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e WHTEPNPETUPOBATH  JIAaHHBIE W UCIIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeIbCTBA JUIsl TIOJYyYEHHUsI BHIBOJIOB.

Lenn wu3yueHnuss ¢GuU3MKK Ha YpOBHE OCHOBHOro oOImero oOpa3oBaHMs
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00111€00pa30BaTeNbHBIE MPOTPAMMBbI, YTBEPXKIEHHON pEIICHHEM
Komnerun MunucrepctBa npocenieHust Poccuiickoit @enepanuu (MpoToKoI OT 3
nexadps 2019 r. Ne [1K-48H).

Henu uzyyenus: pusuku:

e TMPUOOPETCHHUE HHTEpPECa M CTPEMIICHUS OOYYAIONIUXCS K HAyYHOMY
U3YUYEHUIO TPUPOABI, PAa3BUTUE HUX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIE0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3yJbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKHU IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npoeCCHOHAIBHOM JIeSITEILHOCTH, CBSI3aHHON ¢ (hU3WKOM, MOJATOTOBKA K
najabHeneMy oOy4eHHUI0 B ’TOM HaIlpaBICHUH.

JlocTi>keHue 3TUX Iesiel mporpaMmbl 1O (PU3MKE HA YpOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:



e IMpUOOpPETEHHE 3HAHUM O JUCKPETHOM CTPOCHMM BEUIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e TMpUOOpPETEHHE YMEHUU ONMHCHIBATH U OOBACHATH (PU3UUECKUE SIBJICHUS C
UCIIOJIb30BAHUEM TTOJTYUYECHHBIX 3HAHU;

e OCBOCHHE METOJAOB pELICHUSA IPOCTEUIIMX pacdy€THBIX 3axad ¢
UCIIOJIb30BAHUEM bu3nUecKux MOJIeTIeH, TBOPUYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e pa3BUTHE YMEHMU HAOIIOMATh MPUPOJIHBIE SBJICHUS U BBITIOJHSATH OIBITHI,
nabopaTopHble  pabOTbl W JKCIEPUMEHTAJbHbIE HUCCIENOBAaHUSA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOEHHME MPUEMOB pabOThl ¢ MHPOpMaLUeld (HUIUUECKOTO COJEp KaHMS,
BKJIFOYAsi MHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUIX (PU3UKU, aHAIU3 U
KPUTHUUYECKOE OlICHUBaHKHE MH(GOPMAIIUH;

e 3HAKOMCTBO €O cepamu mpodeccHoHaTbHON NeATeNbHOCTH, CBA3AaHHBIMHU
¢ (usukoi, W COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha
JTOCTHKEHUSAX (DU3NYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIli ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO
obOpazoBanus oroautcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlel0), B 8
Kiacce — 68 yacoB (2 4aca B Heaeno), B 9 kinacce — 102 gaca (3 gaca B Henelo).

[Ipeqmaraemsrii B mporpamMmme 1o (pusuke mnepedeHb JabopaTOPHBIX padoT U
OIIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YIUTEIb JeJIaeT BEIOOP TPOBEICHHS
7a00paTOPHBIX PabOT M OIBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
00yJaronInXcs, CIUCKA AKCIECPUMEHTATBHBIX 3a/IaHUH, TPeIaracMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOTO YK3aMEHA 110 (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoabl. DU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpenHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €TUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EcrecTBeHHO-HayYHBIE METOJl MO3HAHUSA: HAOJIOJICHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, DKCIIEPUMEHT 10 MIPOBEPKE TUMOTE3, OOBICHEHUE
HaOMroaeMoro siBjeHus. Onucanue Pu3nUecKux sIBICHUN ¢ TTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue NMpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHIN aHAJIOTOBBIM U

1T (POBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimeot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUoopa.
2. H3MepeHune pacCTOSTHUM.
3. M3MmepeHnne o0bEMA XUJIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIEPATypPHl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIaprKa, MyIMEeHHOTO TOPU30HTAILHO, TEM OO0JbIle, YeM OOJbIle BhICOTA
IycKa.

Paznea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOEHNE BEUIECTBA.

JIBrkeHne 4actull BemiecTtBa. CBsi3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
TeMIiepatypoii. bpoyHoBckoe naBmwkenme, auddysusa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTENM M TBEPIBIX
(kpucTtamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO IBUKEHHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIEHUN,  OOBSACHSIONIUXCS  MPUTSKEHUEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHIKCHUS.

SBnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHHUS CKOPOCTHU JBIDKCHHUS Teld. Macca Kak Mepa HHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuia Kak XapakTepucTHKa B3aummojaeucTBus Ten. Cuia yrnpyrocTd ¥ 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBJIIEHHE TATOTEHUS U CUJIa
TshkecTd. Cuia TSKECTH Ha Apyrux uaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsiMoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHU U TPEHHE NOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

Habmronenre MexaHU4ecKoro JBUXKEHUS Tena.
H3mepenne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenuie siBeHUsT HHEPIIUH.

CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEJ.
. CnoxeHue cuJj, HalpaBJIE€HHBIX M0 OJHOM MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIrO ABIWKEHUS (IIapuKa B JKUIAKOCTH,
MOJIETN JIEKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeHEe CKOPOCTH CKOJBKEHHUS OpycKa WIIM IIapUKa 10
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHH TEJL.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TeA.

4. OmnbITHl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (aedopmariun)
MPYXUHBI OT MPUIIOKEHHOMW CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHHUS CKOJIBKEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



Hasnenune. CriocoObl YMEHBIIEHHS U YBEIMUYEHUsS AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M razamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTH OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymHON oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro JTaBICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[Iepenava naBneHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJI: IJIABAaHUE WM MOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILLIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimeot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OnpenenieHue  BBITAIKUBAIONIEH  CWJIBL, JEHCTBYIOIIEWM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JEMOHCTPUPYIONIUE 3aBHCUMOCTH BBITAJIKUBAIOLIECH  CHJIBL,
JCUCTBYIONIEH HA TENO B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHue npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mnpaBuino» MexaHuku. KIIJI mnpocteix MexaHusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamenne 0THOTO BHUJIa MEXAaHUYECKOW IHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yca0BHM paBHOBECHUs pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAHUYECKON SHEPIUU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHMUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEI HAa OCHOBE IIOJOKEHUUW MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUYKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeayda u COBEpIICHHUE paboTHI. Bus TeIIoNepeadn:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JITYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TerIooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemuoBoro Oanmanca. [lnaBienwme wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTe BO3myXa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro nsurartens.
TernoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOTO JIBH)KEHHSI.
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10.
11.
12.
13.

Ha6monenune nuddysuu.

HaGmronenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMnepaTypsl.

Bunel reronepenaymn.

OxnaxxaeHue npu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Mojenn TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPBIX TEIL.

OmnpeneneHue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne wu3MeHeHHMsT BHYTPEHHEW OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTepe1adu U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUU XOJOJHOW H
ropst4ei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO0OMEHE C HArpEeThIM METAINTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHON TETUIOEMKOCTH BEIlIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTENIBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeinctBue
3apsbkeHHBIX  Ten. 3akoH Kynmona (3aBUCHUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TET OT BEJIMYHUHBI 3aPsI0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnojs. [IpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenun snekTpudeckux 3apsaoB. DIEMEHTAPHbIA JIEKTPUUECKUAN 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTosSsTHHOrO TOKa. JIEMCTBUS JJIEKTPUYECKOTO ToKa (TEIIoBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBAa. 3aKoH Oma
s yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJie 3eMJIM U €ro 3HAaYeHHE ISl )KU3HU Ha 3eMUl€.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lCHonb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aeKkTpoMarHuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast MHIYKIIHSI.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKY NOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOro HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue nocTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TT0JIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue saBIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHAH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJ HAa TMPOBOJHUKU U
JADJICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryanpoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWIa CJOXKEHHUS HANPSHKECHUW TIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIBl TOKa MPU MAPaAJUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~MAarHUTOB MpPU  HUX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTb CHJIBI  B3aWMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBUs MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl U MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe BrkeHue. CBoOOmHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsoiii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNEepIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue MarepuaibHOM TOYKUA. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOUIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MeXaHUYECKOTrO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCYETa.
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8.
9.

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

CpaBHeHHME TIyTE€d W TPACKTOPHI NBMKEHHUS OJHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS NPSIMOJIMHEUHOTO JABUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKux SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBaHus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMMyJbca Mpu ad0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM HEPTUM TIPH JIBUKEHUM TEJa MOJT 1€HCTBUEM
P YKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra i pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OmpeneneHue CpeaHEl CKOPOCTH CKOJBXKEGHHS OpycKa WM JIBHKCHUS
IIapyiKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OmpeneneHue yCKOPEHHsI Tejla IMPU PABHOYCKOPEHHOM JIBHKEHUHU TIO
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPECHHOM JBIDKEHHH 0e3
HAaYaJIbHOM CKOPOCTH TYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMCHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKCHHUS OT CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Onpenencane ko3P hureHTa TPSHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

OmnpenencHaue paObOTHl CHUJIBI TPEHUS MPH PAaBHOMEPHOM IBIIKCHHH Tella
10 TOPU30HTAJIBHON ITOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHJIBI  yNIPYrOCTH MpU  MOABEME TIpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBMXKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YDHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM TBUKEHUU.

3aryxatomue  koneOaHus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBONCTBA MEXaHUMYECKMX BOJH. I[IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacinpOCTPaHEHMS.
MexaHn4yecKue BOIHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka W BbicoTa ToHA. OTpaxkenue 3Byka. MHPpa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHWN Tel TOJ JEHCTBHEM CHIIBI TSHKECTH WU CHIIBI
yIIPYTOCTH.
2. HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmroneHue BBIHYKIEHHBIX KOJICOAHUN U pe30HaHCa.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompezenenne 4acTOTHI U Miepruoa KoueOaHuil MPY>KMHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHUoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJia  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
3JEKTpOMarHuTHbIX BOJIH. [llkama »nexkrpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OnekTpoMarHuTHas npupoaa cera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBID MOOMIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeEriHOE

pactpocTtpanenue cBera. 3atmeHusa ConHua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OTpakeHue cBera. VICmonab30BaHUE TOJHOTO BHYTPEHHETO OTpaXXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xoxa onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekTp. Oneitel HerloTona. Crokenue
CIEKTPAJIbHBIX IIBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0J1 Iy4er B pacCEeUBAIOIIEH JIMH3E.

[Tony4yenne n3o00paxeHN# C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1asa.
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11. Pa3znoxenue 6e10ro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBaHnue 3aBUCHUMOCTH yTJIa OTPa)XKCHUsS CBETOBOTO Jydya OT yrja
TaJICHUsI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonmyuyeHue n300pakeHH ¢ MOMOILBIO COOUPAIOLIEH JTUH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI cOOMparouiei
JUH3BL.

6. ONBITHI 10 Pa3JIOKEHUIO OEIOro CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPHU WX HAOJIOJICHUHU Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u mianerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHue aTOMHOTO
anpa. Hykmonnas wMopenbs aromHoro sapa. M3ortombl. PagmoakTuBHBIE
npeBpaieHus. [lepyon nmonypacnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSIOBOTO U MACCOBOTO YHCET.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsI3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku sneprun CosiHia v 3BE3.

Anepnas sHepreTtuxa. J[eMCTBUS pPaJAMOAKTUBHBIX HU3IYYCHUN Ha >KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoja.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznyyeHus NpUpoOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccnenoBaHnue TPEKOB: W3MEPEHUE SHEPrHUM YacTUIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO--0000MIAIOIINIT MOYITh IPEIHA3HAYCH JIJISI CHCTEMAaTHU3aIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJI MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yUEOHBIN MPEAMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0OECIEeUUBACTCS JNOCTUXKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHAasl TPAaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIEeIO0OBaHUS



SBJICHUN TPUPOJbI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUMNIHANBHO JAESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia Peanu3yeTcs
32 Ccu€T TOro, 4YTO OOy4YarolIuMecs BBIMOJHSAIOT 3aJlaHusl, B KOTOPBIX UM
[peJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIIe0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJiee€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, MTPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUM.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3yuyenune ¢Gu3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAIpPaBlICHO HA JOCTHXKEHUE JMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynprare wusydeHus (UMK HAa YpPOBHE OCHOBHOTO o00mIero ooOpa3oBaHus y oOydaromierocss OyayT
c(hOpMHUPOBaHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
e 1) MAaTPMOTHYECKOr0 BOCIIUTAHUS:
e — MPOSIBJICHUE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAYKH;
e — IICHHOCTHOE OTHOIIECHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;
e 2) rpa’kIaHCKOIO U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKIEHUHU OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKHUX MPOOJIEM, CBS3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;
e — OCO3HaHHE BaXKHOCTH MOPAJIBHO--3TUYECKUX IMPUHIIUIIOB B IE€ATEIIBHOCTH YYEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHUS:
e — BOCIPHUATHE ICTETUUYECKUX KAYECTB (HU3MUECKOM HAYKH: €€ TapMOHUYHOTO TOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTU;
e 4) IEHHOCTH HAYYHOI0 NO3HAHMSA:
e — OCO3HaHHE IEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa TO3HAHUS MHpPa, OCHOBBI Pa3BUTHUS
TE€XHOJIOTHH, BAXKHEUIIIEH COCTABIIAIOIIEN KYJIbTYpHI;
e — pa3BHUTHE HAYYHOU JIF0OO03HATEIBLHOCTH, MHTEPECA K UCCIIEA0BATENbCKON EATEIbHOCTH;
e 5) popMupoBaHus KyJbTYpPbl 310POBbSl U IMOLHOHAJIBHOI0 0JIArONOJIYYHS:
e — OCO3HaHME IIEHHOCTH 0€30MacHOro oOpa3a U3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH MpaBUII

0€30I1acHOT0 TMOBEJICHUSI HAa TPAHCIIOPTE, Ha JOpPOTax, ¢ JICKTPHYCCKUM W TEIUIOBBIM OOOPYIOBAaHHEM B JOMAITHHUX
YCIOBUSIX;



— c(OpMHUPOBAHHOCTh HaBBIKA pe(IEKCUM, NMPU3HAHME CBOErO IpaBa Ha OLIMOKY M TaKOro e MpaBa y APYroro
YeJI0BEKa;

6) Tpy10BOI0 BOCIIMTAHMS

— aKTHUBHOE YYacTHE B PCEIICHUHW MPaKTUYECKUX 3aaad (B paMKax CeMbH, 00pa30oBaTeIbHOW OpraHW3allid, Topoja,
Kpast) TEXHOJIOTHICCKOM M COIMaIbHON HAPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3UICCKUX 3HAHUM;

— WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOPECChid, CBI3aHHBIX C (PU3HKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

— OpHWCHTaIMsI Ha TpUMEHEHHWE (HU3WYECKMX B3HAHWHM JUIA pelieHUs 3aJad B OOJACTH OKPYIKAIOIIECH Cpeibl,
TUTAHUPOBAHUS ITOCTYITKOB M OIICHKU MX BO3MOJKHBIX ITOCJICICTBHH JIJII OKPYIKAIOIIEH CPEIbI;

— OCO3HaHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U TTyTeH UX PeIICHHUS;

8) amanTanuy K M3MEHSIOMUMCS YCJIOBHUSIM COIHAJILHOI Y MPUPOTHOM Cpeabl:

— TOTPEeOHOCTh BO B3aMMOJICHCTBHM IPHU BBIMOJHCHUU HMCCIICIOBAHUN M MPOCKTOB (HDM3MYECKOW HAIPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHUX;

— TMOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NESITeIbHOCTD;

— moTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHHUM, B TOM 4YHCIE€ (QOPMYIUPOBATH WIEH, TOHATHUS, TUIOTE3BI O
bu3mIecKuX 00bEKTaxX U SBJICHUIX;

— 0CO3HaHME JACPUIINTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKHU;

— IJIAaHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUM;

— CTpeMJICHHE AaHAIM3UPOBATh W BBISBIATH B3aWMOCBS3U MPHUPOJBI, OOIIECTBA M DKOHOMHKH, B TOM YHCJE C
MCIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

— OIICHKA CBOWX JICUCTBUM C YIETOM BIUSHUS Ha OKPYKAIOIIYIO CPEY, BOBMOKHBIX TJIOOQIBHBIX MTOCIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI



B pe3ynbrate ocBoeHMs porpaMmsbl 1Mo (PU3KMKe Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus y oOydaromerocs 0yayT
chopMHpOBaHEI MeTAaNpeIMeTHbIe Pe3yabTaThl, BKIIOYAIOIINE MO3HABATEIBHBIC YHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBUS, PETYIATHBHBIC YHUBEPCAIbHBIC YICOHbBIC CHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKUA OOHEKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(PUKAIIMKN, OCHOBAHUS JIJIs1 000OIIECHHS U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHMS B paccMaTpuBaeMblx (akTax, JaHHBIX H HAOIIOJEHUSX,
OTHOCSIIIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIIATH IPUUHNHHO--CJICACTBEHHBIC CBSI3U MPU U3YYCHUN (PU3UYCCKUX SIBIICHUM U TIPOIIECCOB, JIeJIaTh BBHIBOJBI C
UCIIOJIb30BAaHUEM JICTYKTUBHBIX W WHJIYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh TUIOTE3bI O B3aUMOCBS3SX
(bu3MUeCcKrX BETUYHH;

CaMOCTOSATEIILHO BBIOMPATh CIOCO0 perieHust yueOHoM (u3nueckoil 3aaun (CpaBHEHUE HECKOJIBKHX BapUAaHTOB
pernieHus, BBIOOp HanboJiee MOAXOASIIET0 C YYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarebLCKue TeCTBHUSA .

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHI HHCTPYMCHT ITO3HAHUS;

IIPOBOUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY IIJIaHY OITBIT, HECJIOKHBIA (PU3NYCCKUN SKCTICPUMEHT, HEOOJIBIIIOE
Ucce0BaHue (PU3HUECKOTO SBICHUS;

OIICHUBAaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTH HMH(OPMAIMIO, TOJYYCHHYIO B XOAC HCCICAOBAHUS WIIH
IKCIICPUMEHTA;

CaMOCTOSITEILHO (OPMYJIHUPOBATh OOOOIIEHUS W BBIBOJABI IO Pe3yibTaTaM IMPOBEAEHHOTO HAOIIOJCHUS, OIBITA,
UCCJICIOBAHNS,

IIPOTHO3MPOBATh BO3MOJXKHOE JailbHEHINEe pa3BUTHE (HU3WYSCKHX IIPOIECCOB, a TakKe BBIJIBHUTAThH
MIPEIIOJIONKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:



MPUMEHSATh PAa3JIMYHbIE METObl, MHCTPYMEHTBHI U 3alpOChl NMPU MOUCKE U O0TOOpe MHPOPMALMHM WU JAHHBIX C
y4€TOM IPEIJIOKEHHON yueOHOM pu3nuecKkon 3aauu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HUHGOPMAIMIO pa3IWYHBIX BHUIOB U  (opm
IPEACTABICHUS;

CaMOCTOSTEJIbHO BBIOMPATH ONTUMAIbHYIO (OpMY MpEACTABICHUS WH(DOpPMALUU U WIUIIOCTPUPOBATH pelIacMble
3a/1ayu HECJIOXHBIMH CXEMaMU, JUarpaMMaMu, MHOM rpa@uKoi U MX KOMOMHAIIUSMHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXKJCHUSI Y4eOHOT0 MaTepuaia, pe3yJibTaToB JJa0OpaTOPHBIX padOT W MPOEKTOB 3aJ1aBaTh BOIIPOCHI 110
CYIIECTBY OOCYXXIaeMOW TeMbl W BBICKA3bIBaTh HJCH, HAIICJICHHBIC HaA pEIICHUE 3aJaud M TOJAJCPKaHUC
OJ1aroXKenaTeIbHOCTH OOIICHUS;

COIOCTAaBJISITh CBOU CYXKACHHS C CYXXJICHHSIMHU JPYTMX YYaCTHHKOB JUajora, OOHapyKUBaTh Pa3IMune M CXOJCTBO
MO3UILIMNH;

BBIP@)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIMOIHEHHOrO (DU3MYECKOTO OIbITa (SKCIEPUMEHTa, HCCIEI0BaHUS,
MPOEKTA);

MOHUMATh U UCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M MHJMBHUIYAIbHONW paOOThl MpPU PEIICEHUH KOHKPETHOM
buzndeckoi mpoodIeMbl;

NPUHUMATH II€JI1 COBMECTHOM JESATEIbHOCTH, OPTaHW30BHIBATH NEUCTBUA MO €€ JOCTHKEHUIO: pacHpenessiTh
POJIH, 00CYXKJIaTh MPOIIECCHl U PE3YIbTaThl COBMECTHON PabOThI, 000011aTh MHEHHS HECKOJIBKUX JTFOJICH;
BBITIOJHATH CBOIO YacTh PabOThI, JOCTUTasi KA4€CTBEHHOTO pe3yJbTaTa M0 CBOEMY HAMPAaBICHUIO U KOOPJIUHUPYS
CBOM JICUCTBHSI C IPYTUMU YICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIMIMI MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aMMOICHCTBHS.

PeryjJsiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

CﬁMOOpFaHI/I3aIII/ISI:



BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUAX, TPEOYIOIINX IJIsl PEIICHHs] (PU3HNYECKUX 3HAHUM;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JAaX MPUHATUSA PEIICHUN (MHAMBUAYAJIbHOE, IPUHATUE PEIIEHUS B TPYIIIE,
OPUHITHE PEUICHUH TPYNIIO);

CaMOCTOSITEJILHO COCTaBJIATh AJNTOPUTM pelIeHUs (U3MYECKOM 3aJaud WIM IUIaHAa HCCIIENOBaHUs € Y4ETOM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBATh MpeAjiaracMble BApUAHThI PELICHUH;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYyallMHd U IIpejiaraTh IJjaH €€ U3MEHECHUS,

OOBSICHSIT MPUYMHBI TOCTHXKEHUS (HEJOCTUKEHHUS ) PE3yJIbTATOB JAEATCIbHOCTHU, 1aBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTHh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHCIIC B XOJI BBHINOJHEHHUS (U3UYECKOTO HCCIEIOBAHUS WIIU
MIPOCKTa) Ha OCHOBE HOBBIX OOCTOSITEIILCTB, M3MEHHUBIIUXCS CUTYyallud, YCTAaHOBJICHHBIX OIIMOOK, BO3HHUKIIHUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM JHUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHUBHI,
HaMEpEHHUsI U JIOTUKY JPYroro;

IpU3HABaTh CBOE MPABO Ha OMIMOKY MPH pEIIeHUH (PU3NYECKUX 3a7ad WIM B YTBEPXKICHUSIX HAa HAYYHBIC TEMBI U
TaKO€ K€ MPaBo JPYyroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4deHHs B 7 KJacce MPeAMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHEI OTPaKaTh CHOPMUPOBAHHOCTH
y 00y4Jaromuxcs yMEeHUH:

UCIIOJIb30BATh MOHATHS: (PU3NUECKUE U XMUMHUYECKHUE SIBIICHUS, HAOIIOJEHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a,
eaHUIBI (U3MYECKUX BEIWMYHMH, aTOM, MOJIEKYyJa, arperaTHhIe COCTOSHHS BemecTBa (TBEPIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHWYECKOE JBUKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEHHOE), TpaeKTOpusi,
paBHOJIEHCTBYOIIAs cuiia, neopmanus (yrnpyras, IiacTU4ecKasi), HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;



paznuyarh sBiIeHus (AudQys3us, TEIIOBOE ABWKEHHE YacTHI BELIECTBA, PABHOMEPHOE JIBHIKEHHUE,
HEPAaBHOMEPHOE [BWXXEHUE, WUHEPLUs, B3aUMOICHUCTBUE TEJ, PAaBHOBECHUE TBEPABIX TEI C 3aKPEILNIEHHOU OCBIO
BpallleHUs, Mepefada AaBieHUs TBEPIABIMHU TEJIaMU, KUJIKOCTAMU U ra3amu, aTMOc(epHOe JaBjeHUE, MIaBaHUE
TEJ, MPEBpAIICHUs] MEXaHUYECKOM HHEPruu) MO OINUCAHUIO MX XApaKTEPHBIX CBOMCTB M HA OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (DPU3MUECKUX SIBJICHUU B OKPY’XKAaIOIEM MHUpPE, B TOM yucie (puandyeckue
SIBJICHUSI B MIPUPOJIC: IPUMEPHI JABUKEHUS C PA3JIMUYHBIMU CKOPOCTSIMU B KUBOW M HEXWUBOW MPUPOJE, NEHCTBHE
CWJIbl TPEHHSI B MPUPOJEC U TEXHUKE, BIUSHUE aTMOCHEpPHOrO JABJICHHUS HA >KUBOW OpPraHM3M, IUIaBaHUE pbIO,
phIYard B TeJ€ YEJOBEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3aJlayy B yueOHYIO, BBIJIEISATh CYLIECTBEHHBIE
CBOMCTBa (MpU3HAKK) PUBHUUECKUX SBIICHHUMH;

ONKCHIBATh M3YUYCHHBIE CBOMCTBA TeNl U (PU3NYECKUE SBICHUS, UCTIONB3Ys (DU3UUECKUE BEIMUMHBI (Macca, 00bEM,
IJIOTHOCTH BEILIECTBA, BPEMSI, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHUJIA TSHKECTH, BEC TEla, CUjla
TpeHUsl, AaBieHHe (TBEPAOTO Teia, >KUJIKOCTH, raza), BHITAIKUBAIONIAA CHIIa, MeXaHU4Yeckas padoTa, MOIIHOCTb,
TUIEYO CHJIbI, MOMEHT CHJIbI, KOO (UIUEHT MOJE3HOTO JIEUCTBHUS MEXaHU3MOB, KUHETHUYECKAsl U MOTEHIMATbHAs
SHEPTrHs), IPH ONMHUCAHUM MPABUIBHO TPAKTOBATH (DU3UUYECKUIN CMBICI MCTIOIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U
eAVHUIIBI (U3MUECKUX BEJIMYMH, HAXOAUTHh (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUUUHY C APYTHUMHU
BEJIMYMHAMH, CTPOUTH rpadMKH U3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3UYECKUE SBJICHUS M IMPOIIECCHI, UCIIONB3Ys MpPaBUIa CIOXKEHHUS CHI (BIOJIb
OJTHOM TIpsiMOH), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbrdara (0J0Ka), «30J10TOC
NIPABWIIO» MEXAHWKHU, 3aKOH COXpPAaHEHUS MEXaHWYECKOW SHEPTUH, MPHU STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHYECKOE BBIPAXKECHUE;

OOBSACHATh (U3MUECKHE SBICHHUSA, TPOIECCHl W CBOWCTBA Tel, B TOM YHUCIE M B KOHTEKCTE CHUTYaIlHi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUINHHO--CIIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 1—
2 JOTHYECKHUX MIaroB ¢ OMopoil Ha 1-2 M3yYEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHWN, (PU3NYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3aaud B 1—2 ACHCTBHS, WCHONB3YyAd 3aKOHBI M (OPMYJBI, CBS3BIBAIOIMINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaliu3a YCJIOBHS 3aJayd 3aluChiBaTh KpaTKOE YCIOBUE, MOJCTABIATH (pu3nueckue



BEJIMYMHBI B (DOPMYJBl U MPOBOJUTH PACUETHI, HAXOAUTh CHPABOYHBIE JAaHHBIE, HEOOXOAMMBIE ISl pELICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NYECKON BETUUHMHBL;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIM (PU3UYECKUX METOJOB, B OIMCAaHUU
UCCJIEIOBaHUS BBIIENATH TPOBEpSEMOE MPEANoyioKeHHue (TUNoTe3y), pasziuyaTh W HHTEPIPETUPOBATH
NOJIyYE€HHBIN Pe3yJIbTaT, HAXOJUTh OIIKUOKH B XO/I€ ONBITA, JIEJaTh BHIBOJbI IO €0 pe3yibTaTaMm;

IPOBOAUTH OMNBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tein: (HOpMyJIHMpOBaTh
IpOBEpsiEMbIE MPENON0KEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyAOBaHUSs, 3alIUCHIBATH X0/ OIbITa
U GOpMYIHPOBATH BHIBOIBI;

BBIMOJHATh NPSIMbIE U3MEPEHUS PACCTOSHMS, BPEMEHH, Macchl Teja, O0bEMa, CHUIIBI W TEMIEpaTypbl C
UCIIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTH HMCCIEJOBAaHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKOM BEIMYMHBI OT JPYrOMl C MCIOJIb30BAaHUEM MPSIMbBIX
U3MEpEHUN (3aBUCMMOCTH MYTH PABHOMEPHO JIBIDKYIIETOCS Tejla OT BPEMEHH JIBMKCHUS Teia, CUJIbI TPEHHS
CKOJILKEHHMsSI OT Beca TeJla, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tell U HE3aBUCHUMOCTH CHJIbI TPEHHS OT TUIOIIAAH
CONPUKOCHOBEHHUS Te€J, CHUJIBI YIPYrOCTH OT Y/UIMHEHUS TPYKUHBI, BBITAIKUBAIOMIEH CHUJIBI OT 00BEMa
NOTPY>KEHHOW YacTH Teja U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCMMOCTH OT IJIOTHOCTH TeJa, OT IIyOMHBI, Ha
KOTOPYIO TOTPYXXEHO TEJO, YCIOBHM TIaBaHUs Tell, YCIOBHM paBHOBECHs pblyara u OJOKOB), y4aCTBOBaTh B
TUTAHUPOBAHUHU Y4€OHOTO UCCIEAOBAHMS, COOMPATh YCTAHOBKY U BBITIOIHATH U3MEPEHHUSI, CIIETYs TIPEITIOKEHHOMY
iany, (UKCHUPOBATh PE3yJIbTAaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJIE MPEITIOKECHHBIX
TaOIUI] ¥ rPaUKOB, EJIaTh BBIBOBI 10 pe3yJIbTaTaM HCCIIEOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH (IUIOTHOCTDH BEILECTBA KHUJIKOCTU U TBEPIOTO Tela, CUila
TPEHMSI CKOJIBKEHMS, JABICHUE BO31yXa, BBHITAIKUBAIOIIAS CWJIA, IEHWCTBYIOLAs HA MOrPYKEHHOE B KUIAKOCTh
TEJI0, KO3(PPUIMEHT MOJIE3HOTO AEHCTBUSI MPOCTHIX MEXaHU3MOB), CIE€Ays MPEAJIOKEHHOW HHCTPYKLUHUHU: TPHU
BBINIOJTHEHUU U3MEPEHNN COOMPATh IKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAUYEHUE UCKOMOI BEJIMYNHBI;
coOI01aTh TIPaBWIIa TEXHUKH 0€30MaCHOCTH TpH padoTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

yKa3blBaTh NPHUHLMIBI JEWCTBHS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, IUHAMOMETP,
COO0IIarOIINECS COCYABI, OapOMETp, pbluar, NOJBUKHBIN M HETIOABUKHBIN OJIOK, HAKJIOHHAS INIOCKOCTH;



XapaKTEepPU30BaTh NPHUHIUIBI JCHCTBUS W3YYEHHBIX MNPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX
onucaHus (B TOM 4YHCIE: MOJIIUIHUKYA, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUM Mpecc, MaHOMETD,
BBICOTOMEp, TIOPIIHEBOM HAcOC, apeoMeTp), HCIOIb3ysd 3HAHUS O CBOWCTBAX (U3UYECKUX SBICHUU U
HeoOXxoauMble (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTE MPUMEPHI (HAXOAUTH HH(POPMAITUIO O MPUMEPAX) MPAKTUUYECKOTO UCIIOIL30BaHUS (PU3MUECKUX 3HAHUU
B TIOBCEHEBHOM >XM3HU sl o0ecreueHus: 0€30MacHOCTH TpH OOpalleHud ¢ NpUOOpaMH U TEXHUUYECKUMU
YCTPOUCTBAMU, COXPAHEHUS 3JI0POBbS M COOJIIOJICHHS] HOPM DKOJIOTHYECKOTO MOBEJACHHUS B OKPYXKAIOIIEH cpeie;
OCYIIECTBIIITh OTOOpP HUCTOYHUKOB HH(PopManuu B HHTepHETe B COOTBETCTBHH C 3aJaHHBIM TOHCKOBBIM
3ampocoM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS Pa3IMYHBIX UICTOUHUKOB BBIICIATH HH(POPMAIIHIO,
KOTOpast SIBJIICTCS] IPOTUBOPEUUBOUN MM MOKET OBITh HEJIOCTOBEPHOM;

UCITIOJIH30BaTh MIPH BBITIOJIHCHUHU YUYEOHBIX 3a/IaHUN HAYYHO--TIONMYJISPHYIO JTUTEPATYPy (HU3UYECKOTO COJIepIKaAHMUSI,
CIIpaBOYHBIC MaTepHasibl, pecypchbl ceTu HHTepHeT, BiajeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKUE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHHKOB MH(OpPMAIUH
bu3uYecKoro coaepkaHus, B TOM YHUCJE IMyOJMYHO JIeJlaTh KpaTKHue COOOIICHHS O pe3yibTaTax MPOCKTOB WU
y4eOHBIX HMCCJICIOBAaHUMN, TIPH 3TOM T'PAaMOTHO HCIIOJb30BaTh M3YUYCHHBIN MOHATUHHBINA ammapar Kypca (U3UKH,
COTIPOBOK/IaTh BBICTYILJICHHE MPE3EHTALINCH;

IIPU BBITIOTHEHUN YYEOHBIX MPOEKTOB M MCCIIECJAOBAaHUHN pacrpenesaTh 00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJadyaMH, CJIECIUTHh 3a BBIINOJIHEHHEM IUIaHA ICHCTBUM, aJeKBAaTHO OIICHHMBATh COOCTBEHHBIH
BKJIaJ B JICATEJIBHOCTh TPYIIIbl, BBICTpAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUYMUTHIBas MHEHHUE
OKPYKaIOITHX.

K koHIty 00y4yeHus B 8 Kjacce mpeMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHEI OTPaKaTh CHOPMUPOBAHHOCTH
y 00y4Jaromuxcs yMEeHUH:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [BUKEHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUS BENIECTBA, KPUCTATUYECKHE W amMOp(HBIE Teja, HACBHIIEHHBIM M HEHACBHIMIEHHBIM Tap, BIAKHOCTH
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOW JBUTaTElb, JJIEMEHTAPHBIN DSJICKTPUUYECKUN 3apsif,
3JIEKTPUYECKOE MOJIE, IPOBOJAHUKHU U JUIJICKTPUKH, IIOCTOSHHBIN JNEKTPUUECKUI TOK, MATHUTHOE MOJIE;



pa3nnuaTh SBICHHUSA (TEIUIOBOE paCIIMpEHHE M C)KaThe, Telionepenada, TEIJIOBOE paBHOBECHE, CMAavHMBaHUE,
KaMWUISPHBIE SBJICHUS, WCIApeHUe, KOHACHCAIUs, IUIABJICHUE, KpUCTaum3aius (OTBEpACBaHUE), KHUIICHHE,
Teruionepeaada (TerIoNpPOBOAHOCTh, KOHBEKIIHS, W3ITydeHHUE), DJIEKTPU3alusl Tel, B3aUMOJCHCTBHE 3apsoB,
JIEHCTBUS AJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICCTBHE MAarHUTOB, JACHCTBHE MAarHUTHOTO ITOJIS
Ha TIPOBOJHHUK C TOKOM, JJICKTPOMArHWTHAs WHAYKIHS) IO OMHCAHHIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JICMOHCTPUPYIOUIUX JJAHHOE (DU3UUECKOE SIBIICHHCE;

pacro3HaBaTh MPOSBIICHUE W3YYCHHBIX (U3MUCCKHX SIBJICHUN B OKPYXKAlOIIEM MHUpE, B TOM 4YHCIIe (HU3UICCKUE
SIBJICHUS B MPHUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE W KalWJUIAPHBIC SIBJICHUS B MPUPOJIC, KPUCTAIUIBI B MPHUPOJC,
n3nydenne ConHIla, 3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, OOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHeEra,
AJIICKTPUYECKHUE SBJICHUS B atMocdepe, 3JICKTPUYECTBO YKUBBIX OPraHM3MOB, MarHMTHOE ToJie 3eMIIH, Jpeid
TIOJTFOCOB, POJIb MArHUTHOTO TIOJIS JIJIS JKU3HM Ha 3eMiie, MOJIIPHOE CUSHUE, IPU 3TOM MEPEBOUTH MPAKTHYCCKYIO
3aJ1auy B YYCOHYIO, BBIJCISITh CYIICCTBEHHBIE CBOMCTBA (MMPU3HAKN) (U3HUCCKUX SBICHHM;

OIUCHIBATh M3yYCHHBIC CBOMCTBA TEJ U (QU3MUYECKUE SBICHUS, UCTIONB3Ys (QU3NUYECKUE BEIIMYUHBI (TeMIiepaTypa,
BHYTPEHHSS SHEPTrHsl, KOJIWYECTBO TEIUIOTHI, yJebHAs TEIIOEMKOCTh BEIECTBA, yleIbHas TEIUIOTA TUIABICHHUS,
yIenbHasl TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIJIOTa CTOPAHUsS TOIUTHBA, KOA(PGUIIMEHT MOJIE3HOTO JICHCTBHS
TETUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO3/yXa, JJEKTPUUSCKUN 3apsl, CHJIa TOKa, JJIEKTPHUECKOE
HanpsDKEHUE, COMPOTHBICHUE TIPOBOJIHUKA, YICIBHOE CONPOTUBICHHE BEIIeCTBA, pabdoTa © MOIIHOCTH
AJIEKTPUYECKOTO TOKA), MPH ONMHCAHWH IPABWIBHO TPAKTOBATh (PU3UYECKHA CMBICJT HCIOJIB3YEMBIX BEIWYHH,
0003HaYCHUSI W CAUHUIIBI (PUBHYECKUX BEIUYMH, HAXOAUTh (OPMYIJIBI, CBS3bIBAIONIME AaHHYI (HU3UYECKYIO
BEJIMYUHY C APYTUMH BEIIMYNHAMU, CTPOUTDH IPAPUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYHH;
XapaKTepu30BaTh CBOWCTBAa Tel, (HU3WYECKHUE SBICHUS W TMPOIECCHl, HCIOIB3YyS OCHOBHBIC TIOJIOKCHUS
MOJIEKYJISIPHO--KUHETUYECKOW TEOPHH CTPOEHUS BEIISCTBA, IMPHUHIIMIT CYMEPHO3UIMU TOJeH (Ha KauyeCTBEHHOM
ypOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma s ydJacTka I1enu, 3akoH J[xoyms—JIeHia, 3akoH coxpaHeHUs
SHEPTUH, TIPH ITOM JaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMHMCHIBATH €T0 MATEMAaTHUYECKOE BRIPAKCHHE;
OOBSACHATh (U3WYECKUE TIPOIECChl H CBOWCTBA Tel, B TOM 9YHCI€ MW B KOHTEKCTE CHUTYaIlHi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHIABIATH IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMopod Ha 1-2 M3y4eHHBIX CBONCTBAa (DU3WUYECKUX SIBICHHUM, PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3ajauu B 2—3 JCUCTBHUSA, HCIOJIB3YS 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE (HUINUYECKUE
BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJ]a4y 3aMKUChIBATh KPATKOE YCIOBUE, BBISIBIISITh HEAOCTATOK TAHHBIX JJIS
peleHus 3ajadyu, BBIOUpPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC JJisi €€ pElIeHHs, NMPOBOJIUTH PACUYEThI U
CpaBHUBATh MOJIyUY€HHOE 3HaUCHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NUYECKUX METOAOB, MCIOJIb3Ys OMUCAHUE
UCCIICIOBaHNUs, BBIICIATh MPOBEPSIEMOE MPEANOI0KEHNE, OLICHUBATh NPABWIBHOCTh TMOPSJKA MPOBEICHUS
UCCIIeIOBaHNs, 1€J1aTh BBIBOJIBL;

IIPOBOJIUTH OTIBITHI 110 HAOIOICHUIO (DU3NYECKUX SBJICHUM WK (U3NIECKUX CBOMCTB Tel (KamWUIAPHBIE SBICHUS,
3aBUCHUMOCTD JIABJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HArPEBaHUS TIPU
W3JIYYCHUH OT ILIBETA M3JIydarouien (MOTJIOIAonieid) MOBEPXHOCTH, CKOPOCTh UCMAPEHUs BOJbI OT TEMIIEPaTyphl
KUIOKOCTH M IUIONIAAM €€ MOBEPXHOCTH, HJIEKTPU3ALMS TEl W B3aUMOACHCTBHE DIIEKTPUYECKUX 3aPAJNIOB,
B3aUMOJEHCTBHE IMOCTOSTHHBIX MAarHUTOB, BU3Yyaju3alldsi MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, IEUCTBUS
MarHMTHOTO TOJISI Ha TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JEKTPOABUTATENSL TIOCTOSTHHOTO
TOKa): GOpMYyIHpPOBATH MPOBEPSEMbIE MPEIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHUs,
OIMMCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBO/IHI,

BBINIOJIHSTh MPSAMbBIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIA)KHOCTU BO31yXa, CUJIbl TOKA, HAMPSHKEHUS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U MATYMKOB (PU3UUYECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI
¢ y4€TOM 3aJ]JaHHOM a0CONIOTHON MOTPEITHOCTH;

IPOBOAUTH MCCIEOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKOW BEIMYHMHBI OT JAPYTOW C MCIOJIB30BAHHEM IMPSMBIX
U3MEPEHUN (3aBUCUMOCTh COINPOTUBICHUS MPOBOJHHMKA OT €ro MJIWHBI, IUIOMIAJH TMOMEPEYHOTO CEUEHHS U
YAEIBHOIO COIPOTUBIICHUS BEIIECTBA IMPOBOJHMKA, CUJIbI TOKA, UIYLIEr0 Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha
POBOJIHMKE, WCCIEIOBAHUE IMOCIEI0BATEIBHOIO U MAPAJJIEIBHOTO COEAUHEHUW MPOBOJHUKOB): TUIAHUPOBATH
UCCJIeJ0OBaHrEe, COOUpPATh YCTAHOBKY M BBIMOMHATH MU3MEPEHHUs], CIEAysl MPEIOKEHHOMY IUlaHy, (PUKCUPOBATH
pe3yNbTaThl TIOJYYEHHOW 3aBHCHUMOCTA B BUJAE TaOMUI W TpaduKoOB, JAelaTh BBIBOJALI IO pe3yabTaTaM
WCCJIEIOBAHUS;



MPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BENUYMH (yIeIbHAsl TETJIOEMKOCTh BEIIECTBA, COMPOTHBICHUE
MpPOBOJHUKA, paboTa M  MOIIHOCTb AJEKTPUYECKOIO0 TOKa): IJIAHUPOBaTh HU3MEPEHHs, COOMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIEYs MPEAT0KEHHOW WHCTPYKINHU, U BRIYUCIIATH 3HAYCHUE BETUYHHBI;
coOJII01aTh IPAaBUJIa TEXHUKH 0€30MIaCHOCTH IpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX MPHUOOPOB M TEXHUYECKMX YCTPOWCTB C OMOPOM HA HX
ormucaHusi (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIlepMeTp, BOJBTMETP,
CUETUMK DIIGKTPUYECKOW DHEPTUH, JIEKTPOOCBETUTENbHBIE TPHUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(TpUMeEpHI ), IIMEKTPUIECKIE MPEAOXPAHUTEIH, TEKTPOMArHUT, JIEKTPOIBUTATENh TOCTOSTHHOTO TOKA), HCTIONB3YS
3HAHUS O CBOMCTBaX (DM3MYECKHUX SBICHUHA U HEOOXOAMMBIE (U3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M W3MEPHUTEIbHBIE MPUOOPHI 1O CXEMaM W CXEMaTHYHBIM
pUCyHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETpP, IBHUTATE]Ib BHYTPEHHETO CTOpaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl DJIEKTPUUECKUX IIETMeH C MOCIeqOBATeNIbHBIM U MapajlieIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAUEHMSI 2JIEMEHTOB AJIEKTPUUECKUX LEHEH;

IPUBOAUTH NMPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPaX) MPAKTUUYECKOIO NCIOJIb30BaHUs (PU3NUECKUX 3HAHUU
B TIOBCEAHEBHOW JKM3HM A1 oOecredeHuss Oe30MacHOCTU MpU OOpalleHHMM C MPUOOpaMM U TEXHUUYECKUMHU
yCTPOWCTBAaMHU, COXPaHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 TMOBEJICHUS B OKPY’KaloLlEel cpeie;
OCYILECTBIIATh MOUCK MH(pOpMaluu (pusnueckoro cojepxanusi B MIHTepHeTe, HA OCHOBE MMEIOILMXCS 3HAHUU U
MyTEM CpaBHEHUS JONOJHHUTEIbHBIX MCTOYHHUKOB BBIIEIATh MH(OpMAILMIO, KOTOpas SBISIETCS MPOTUBOPEUUBOM
WJIN MOKET ObITh HEJOCTOBEPHOM;

UCTOJIb30BaTh MPHU BBIMOJIHEHUN YUEOHBIX 33JaHUN HAyYHO--MIOMYJISIPHYIO JINTEPATypy PU3UUECKOTO COJCpKaHUS,
CIpaBOYHbIE MaTepuajbl, pecypchl cetu HTepHeT, BianeTs mNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W KpAaTKUE YCTHBIE COOOIIeHMs, 00001as MHPOPMAILUIO U3 HECKOJIbKUX
UCTOYHHUKOB (PU3UYECKOTO COJEp)KaHHUsS, B TOM 4YHUCJIE MyOJMYHO NPEACTABIATH PE3yNbTaThl MPOCKTHOW WIH
MCCIIEZIOBATEIBCKON JIEATENBHOCTH, MPU 3TOM I'PaMOTHO HCIOIb30BaTh U3yUEHHBIM MOHATUHHBINA anmapar Kypca
($u3MKH, COMPOBOXKAATH BHICTYIUICHHE MTPE3ECHTAIINEH;



MIPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HMCCIENOBAaHUN (PU3MYECKUX MPOLECCOB pacHpenessiTh OOSI3aHHOCTH B
rpynne B COOTBETCTBUM C TIOCTABJICHHBIMU 3a/JauyaMy, CJIEAUTh 3a BBINOJIHEHHEM IUIaHa JAEUCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaJ B JAESATENBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMO/IEHCTBHUE, MPOSBIISis TOTOBHOCTh pa3peiiaTb KOH(IUKTHI.

K koniy o0y4yenus B 9 Kiaacce npeIMETHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh COPMUPOBAHHOCTb
y 00yyaromuxcsi yMeHH:

UCIIOJIH30BaTh MOHSATHUS: CUCTEMa OTCUéTa, MaTepuaibHasi TOYKA, TPACKTOPHUS, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
NBIKeHMs, aedopmanus (ynpyras, IjacTU4YecKas), TpeHHE, [EHTPOCTPEMUTEIIbHOE YCKOpPEHHE, HEBECOMOCTh U
NEeperpy3ku, LEHTP TSXKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSIKECTH TBEPAOro Tella, paBHOBECHE,
MEXaHWYeCKHe KoJICOaHWS M BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCITYCKAaHMS | MOTJIOMIEHUs, albda-,
0eTa- ¥ raMMa-u3NIy4eHus1, U30TOIIbI, Si/IepHast SHEPTETHKA,

paznuyarth sABJIICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE JBUKEHHE, PaBHOYCKOPEHHOE
psIMOJIMHENWHOE JIBHYKEHHUE, CBOOOIHOE Ma/IeHUEe Tell, pABHOMEPHOE JABMKEHHE MO0 OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, pEaKTUBHOE ABWKEHHUE, KoyieOaTeabHOE JBIKEHUE (3aTyXalollue W BBIHYXKIEHHbIE KoJieOaHus1), pe30HaHC,
BOJIHOBOE JIBHKEHHUE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE PacHpOCTpaHEHHE, OTPAXKEHUE U MPEJTOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3lioKeHHE OEl0ro CBeTa B CHEKTP M CIOKEHUE CIEKTPaJbHBIX IIBETOB,
JUCTIEPCHs] CBETa, €CTECTBEHHAs pPaJMOAKTHUBHOCTb, BO3HMKHOBEHHUE JIMHEWYATOTO CIHEKTpa H3IY4YCHHs) IO
OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBICHUE;
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUYECKUX SIBJICHUN B OKpYyXKaromem mupe (B TOM uucie Quandeckue
SIBJICHUSI B IPUPO/JIE: NPUIIUBBI U OTJIMBBI, ABUKEHUE T1aHET COJTHEUHON CUCTEMBI, PEAKTUBHOE JABUKEHUE KHUBBIX
OpPraHU3MOB, BOCIIPUSTHE 3BYKOB >KMBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, I[yHAMH, X0, LIBETA TET,
ONTUYECKHE SBJICHUS B MPUPOJE, OUOIOTHIECKOE JIEHCTBUE BUIUMOTO, YIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO
W3ITyYEHUN, €CTECTBCHHBIM PATUOAKTUBHBIA (OH, KOCMHUYECKHE Ty4YHd, PAJAMOAKTHBHOE HW3IyUYCHHUE MPUPOIHBIX
MUHEpAJOB, JEUCTBUE PAMOAKTUBHBIX U3IIYYEHU HA OPTaHU3M YEJIOBEKA), PU 3TOM NEPEBOAUTH MPAKTUUECKYIO
3a/1a4y B y4eOHYI0, BBIACISThH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBICHU;



OMUCHIBATh M3YUYCHHBIC CBOMCTBA Ted U (DPU3MYECKHUE SBJICHUS, UCIOJIB3Ys (PU3MuecKue BEIUYUHBI (CpEIHSS U
MTHOBEHHAsI CKOPOCTh Te€Jia MPU HEPABHOMEPHOM JBUXKEHUH, YCKOPEHUE, MTEPEMEILICHUE, MTYTh, YTI0Bas CKOPOCTh,
CWJIa TPEHHUs, CWJIa YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs, BEC Teja, HUMIIYJbC Tela,
UMITYJIbC CHJIBI, MeXaHW4eckass paboTa ¥ MOIINHOCTb, MOTEHIHAJIbHAs SHEPrusi Teja, MOAHSATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TMOTEHUHAIbHAS JHEPTrUsl CXKATOW TPYXKUHBI, KUHETHUYECKas »JHEpPrusi, IMoJHas
MeXaHU4ecKasi SJHeprus, MePHoJl U 4acToTa KojeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh
CBETa, IMIOKa3aTelib MPEJOMJICHUS CpeJbl), MPU OINUCAHUM TPABUIBHO TPAKTOBAaTh (U3UYECKUM CMBICI
UCIIOJIB3YEMbIX BEJTUYWH, 0003HAUYCHUSI W €IUHUIIBI (DU3NYECKUX BEJIMYHMH, HAXOIUTh (POPMYIBI, CBSI3BIBAIOIIUE
JaHHYI0 (PU3MUECKYH0 BEIWYMHY C JPYTMMHU BEIWYMHAMHU, CTPOUTH TpauKu H3YUYCHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEITUYNH;

XapaKTEepU30BaTh CBOMCTBA TN, (DU3NYECKHE SBJICHUS U MPOIIECCHI, UCIIOIB3YS 3aKOH COXPAHEHHUS YHEPTUU, 3aKOH
BCEMHUPHOTO TATOTEHUS, TIPUHIIUI CYMEPIIO3UIIMN CHUJI, IPUHIIUI OTHOCUTENbHOCTH ['anwmies, 3akoHbl HproTOHA,
3aKOH COXPaHEHUs HMITYJIbCa, 3aKOHbl OTPAKEHHUSI U MPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsAIOBOrO U
MacCOBOT'0 YHCEI MIPH SIICPHBIX PEaKLUAX, IPU TOM JIaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3alMCHIBATH €TO
MaTeMaTHYECKOE BbIPAKEHUE;

OOBSACHATh (U3HUECKHE TIpollecChl M CBOMCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTYallHi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUUHHO--CIIEACTBEHHBIE CBS3H, CTPOUTH OOBICHEHHUE U3 2—
3 JIOrMYecKHUX I1aroB ¢ OMOpPOM Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3NYECKUX SBICHHUM, (PUINUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemath pacu€THbIC 3a7a4yM (OMUpAIONIMecs Ha CUCTEMY M3 2—3 ypaBHEHMI), MCIOJB3YS 3aKOHBI M (OPMYJIBI,
CBSI3BIBAIONINE (PU3MYECKME BEIMYMHBI: Ha OCHOBE aHaNIM3a YCJIOBHUS 3aJlaydl 3alUChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEJIOCTAIONINE MIIM M30BITOUHBIE aHHBIC, BEIOUPATh 3aKOHBI U (DOPMYITBI, HEOOXOIUMBIE JIJIST PEIICHHS,
IPOBOAUTH PACUETHI U OIEHUBATH PEATUCTHYHOCTH MOTYUYEHHOTO 3HAUYCHUS (PU3NYECKON BEIIMYUHBI,
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3NYECKUX METOAOB, UCIOJIb3Ysl OMUCAHUE
UCCJIEJIOBAHUSA, BBIJAECIATh IPOBEPSIEMOE MPEANOJI0KEHUE, OLEHHBATh MPABUIBHOCTh MOPSAKA IPOBEACHUS
HCCIIEIOBAHUS, J1€J1aTh BHIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHUI U OIBITOB;



MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SABJICHUA WIM (PU3HUECKUX CBOWCTB TeNl (M3yYE€HUE BTOPOIO
3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs SHEPruH, 3aBUCHUMOCTH MEpUOJa KOJIeOAaHUN MPYKUHHOIO MAasSTHHKA OT
Macchl Ipy3a U XKECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT aMIUIUTYAbl MajblX KOJ€OaHWUW, MPSIMOJIMHEWHOE
pacnpocTpaHeHHE CBETa, pa3jioKeHue Oeoro cBeTa B CIEKTP, M3yYeHUE CBOMCTB HM300pa)K€HUs B IIOCKOM
3epKajie U CBOMCTB M300pakeHMsI MpeaMeTa B coOuparolleld JuH3e, HAONIOJEHHE CIUIOMIHBIX U JMHEHYaThIX
CHEKTPOB U3JTYyUEHHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 M30BITOUHOIO Habopa 000pyI0BaHNs, ONTUCHIBATh
XOJ OTIBITA U €0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIbI;

OPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO0 NPSIMBIX H3MEPEHUM, OINpeAelNss CcpeaHee 3HAYeHHEe H3MepsIeMoil
Benu4YuHbl ((OKYCHOE paccTosiHhe coOuparomieil JUH3bI), OOOCHOBBIBAaTH BBIOOp crocob0a HU3MEpeHUs
(u3MepuTenbHOTO Mpudopa);

IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH C MHCIOJIb30BAHUEM TMPSMBIX H3MEPEHHI
(3aBUCUMOCTH ITyTH OT BPEMEHU NP PABHOYCKOPEHHOM JBMKEHUU 0€3 HaYaJIbHOM CKOPOCTH, IEpUO0/ia KojeOaHu i
MaTEMaTUYECKOTO MAasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTja OTPaKEHMsI CBETa OT YIJia MaJeHHs U yria
OpeJIOMJICHHs] OT yIJla TaJeHus): IUIaHUPOBAaTh MCCIEJOBAaHUE, CAaMOCTOATENbHO COOHUpaTh YCTaHOBKY,
(buKCcHpOBaTH PE3YNbTATHI MOJTYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BETUYMH B BHJI€ TAOIHI] U TpadUKOB, IENIaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

POBOJAUTh KOCBEHHBbIE U3MEpeHUs (GU3NUECKUX BEIMYMH (CpeaHsis CKOPOCTb W YCKOpPEHHE Tena IMpu
PaBHOYCKOPEHHOM JIBIJKEHHUH, YCKOPEHHE CBOOOTHOTO MaeHUs, XECTKOCTh MPYKUHBI, KOIDPUIIMEHT TpPEHUs
CKOJIbKEHHMsI, MEXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa M TEpHOJ] KoJeOaHWi MaTeMaTH4eCcKoro M
NPY>)KMHHOTO MAasTHHUKOB, OITHYECKass cujaa coOuparomel JHH3bI, paJuOaKTUBHBIMN (DOH): IUIAHHPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAJIBHYIO YCTAHOBKY W BBIIOJHATh H3MEPEHUA, CIeays MpeaJIOKEeHHON
WHCTPYKIIMH, BBIYUCIISITh 3HAUCHHE BEJIMYMHBI M aHAIM3UPOBATH IMOJYYEHHBIC PE3YJIbTaThl C yU4ETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPECHUM;

coOI01aTh TIPaBWJIa TEXHUKH 0€30MaCHOCTH TpH padoTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;

pa3innyaTh OCHOBHBIC MPHU3HAKK U3YYCHHBIX (DU3UUYECKHX MOJEJCHl: MaTepualibHas TOUYKa, aOCOJIOTHO TBEpHOE
TEJO, TOYEUHbII HCTOYHHMK CBETA, JIy4, TOHKas JIMH3a, [IJIJAHETApHAsl MOJAENIb aTOMa, HYKJIOHHAs! MOJEIb ATOMHOTO

AApa,



XapaKTepU30BaTh MPUHLUIBI JEUCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOM Ha HX
onucanus (B TOM YHCIE: COUAOMETP, AATYUKH MOJIOKEHHS, PACCTOSHMSI U YCKOPEHMs, PAKETa, HXOJIOT, OYKH,
nepuckon, Qoroannapar, ONTHYECKHUE CBETOBOJBI, CHEKTPOCKOIN, I03UMETp, Kamepa BuiabcoHa), HCHONb3ys
3HAHMS O CBOMCTBAX (PU3MUYECKUX SBJICHUN U HEOOXOAUMbIE (DU3NUYECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB
U TEXHOJIOTHYECKUX MPOLECCOB MPH PEIICHUN yueOHO--TIPAKTHYECKUX 3a]a4, ONTUYECKUE CXEMBbI JIJIsl TOCTPOCHUS
U300paKEeHUH B IJIOCKOM 3€pKajie U coOMparouieil JIMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO UCIIOJIb30BaHUS (PU3NUECKUX 3HAHUM
B TOBCEIHEBHOW KU3HU Mg oOecrneueHus O0e30MacHOCTH MpH OOpalleHUuH ¢ OpudopaMu U TEXHUYECKHUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI U COOTIOACHHUS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOLIEH cpelie;
OCYHIECTBIISITh MOUCK HH(OpManuu (Quanueckoro conaepxaHus B MHTepHeTe, camMocCTOSATENbHO (HOPMYIUpPYs
MOMCKOBBIM 3aMpoc, HAXOJIUThb IYTH ONpPENENeHUs JTOCTOBEPHOCTH TOJYYEHHOM HH(OpMAIMM Ha OCHOBE
UMEIOIINXCS 3HAHUHN U JOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATYPY (PU3NYECKOTO coepKaHus,
CIIpaBOYHBIE MaTepHaybl, pecypcbl ceTtu HHTepHeT, BlIageTh MpUEMAMU KOHCIEKTHUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIEC MUCHbMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE MH(GOPMAIIMU U3 HECKOJIBKUX UCTOYHUKOB
duznueckoro coaep)KaHus, MNYOIUYHO TMPEACTABIATh PE3yJdbTaThl MPOEKTHOW WM HCCIIEI0BATEIBCKOMN
NEATENIbHOCTH, MPU STOM TIPaMOTHO UCIIOJIb30BaTh W3YYEHHBI TMOHATUHHBIN ammapar H3y4aeMoro pasjelia
(U3MKU U COMPOBOXKAATH BBICTYIUICHHUE MIPEe3eHTAlUEN ¢ Y4ETOM 0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 du3znka - Hayka 0 TPUPO/IE 2
1.2 du3nyeckne BEIUYUHEI 2
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Crtpoenue BemecTa 1
JIBrmykeHre u B3aMMOACHCTBUE YaCTHII
2.2 2 1
BEIIICCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe ABUKEHUE 3
3.2 WNuepuus, Macca, MIOTHOCTh
3.3 Cuna. Bunpe! cun 14 1
Hroro no paszneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH M ra3oB




41 Masnenue. [lepenaua nasieHus TBEPABIMU 3
' TEJIaMH, XKUJKOCTSIMH U Ta3aMu
4.2 JlaBnenue ®KuaKoCTH 5)
4.3 ATMoOcdepHOe TaBlieHUE 6
44 JlelicTBUE )KUJIKOCTHU M Ta3a HA MOTPYKEHHOE v 3
' B HHX TEJIO
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTb. JHEprus
51 Pabota 1 MomtHOCTH 3
5.2 [IpocThie MEXaHU3MBI 5)
5.3 MexaHuueckasi SHEPTHUs 4
Hroro mo pazgeny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KoumuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Paznes 1. TenuioBble iB1eHUA
11 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TemuoBbIe npoLecchl 21 1 5
Hroro mo pazueny 28
Pa3znea 2. DiekTpuyecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DNeKTpUYECKUe 3apsiibl. 3apsoKCHHBIE Tena 7 1
' U X B3aUMOJIeHCTBHE
2.2 [TocTosSTHHBIN 3TIEKTPUUYECKUN TOK 20 1 7
2.3 MarHautHbI€ SIBI€HUS 6 1.5
2.4 DNeKTpOMarHuTHas WHITYKITUS 4
Hroro mo pazgeny 37
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. Mexannueckue siBJ1eHHSA
MexaHHueCcKoe JBMKEHUE U CIIOCOOBI €T0
1.1 10 1
OTIHCAHUS
1.2 B3aumoeticTBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro mo pazueny 40
Pa3nen 2. Mexanudeckue Ko0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieGaHus
2.2 MexaHu4ecKre BOJHBI. 3BYK 1 3
Hroro mo pazaeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DNEeKTpOMarHUTHOE MOJIE U 6 5
' AIIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP 2




Uroro no pazueny 15
Paspnen 5. KBanToBbBIC sIBJICHHUS
5.1 Hcenyckanue v NOromeHrne CBeTa aroMoM
5.2 CrpoeHue aTOMHOTO siipa
5.3 SnepHbie peakuun
Hroro no pazneny 17
Pa3nes 6. IloBropuTe/ibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 9
' Kypca ¢usuku 3a 7-9 xmacc
Hroro mo pazueny 9
OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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