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Pabouas nmporpamma

1o yueOHomy npeamery «@uzuka



I'po3ubiii - 2023

Pabouas mnporpamma mno ydeOHomMy mnpeamery «®u3uka» (0a30BbIH
YPOBEHB).

PaGouas mporpamma 1o yueOHoMy npeametry «Duznka» (0a30BbI YPOBEHB)
(mpenmeTHast 00JacTh «ECTECTBEHHO-HAYYHBIE MPEIMETHD») (J1ajiee COOTBETCTBEHHO —
nporpaMma 1o Qgusuke, (pU3MKa) BKIIOYAET MOSICHUTEIbHYIO 3aIIUCKY, COIEpKaHUE
o0ydeHusl, TNIAHUPYEMBbIE Pe3yJIbTaThl OCBOSHHUS IMTPOTPAaMMBI TIO (PU3HKeE.

IHosicHUTEIBbHAA 3alIMCKA.

[Tporpamma no ¢u3uke Ha ypoOBHE OCHOBHOT'O O0IIIEr0 00pa3oBaHMs COCTaBICHA
Ha OCHOBE MOJIOKEHUI U TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUSI Ha Oa30BOM YpPOBHE
OCHOBHOU 00pa3oBaTesIbHOM nporpammel, npeacTtaBieHHbx B GI'OC 00O, a takxe ¢
yuétoM (pesepalibHON paboueil MporpaMMbl BOCIIUTAHUS U KOHLIETIIIAU MTPENOaBaHuUs
yueOHoro npeamera « Pu3nukay.

Copepxanue mnporpaMMbl 1O (U3MKE HANpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH OOYYalOIIUXCS W OpPraHU3alMI0 H3YYEHUS
bu3NKKM Ha JACATEIILHOCTHOM OCHOBE. B mporpamMme mo ¢u3MKE YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanusanuu TpedboBanuit ®I'OC OO0 «
TUIAHUPYEMBIM JINYHOCTHBIM U METANpPEAMETHBIM pe3ylibTaTaM OOYy4YEHUS, a TaKKe
MEXIIPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'O 00IIIEro 00pa3oBaHMUsl.

[Tporpamma o ¢u3uKe ycTaHaBIMBAET pacnpeesieHne yueOHOro MmaTepraia rno
rogaMm oOyudeHus (MO Kjaccam), NpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COACPKAHUSA U yUETE
BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o ¢pusuke pazpadboTaHa ¢ IeJIbI0 OKa3aHHs METOAMYECKON ITOMOIIH
YUUTEIIO B CO3/IaHUM paboyueil mporpaMMsbl 10 y4eOHOMY MIPEAMETY.

®duzrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
MPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHU,

M3y4aeMbIX XUMUEH, OUOJIoruei, acTpoHOMHEeH U puznueckoil reorpadueii, BHOCUT



BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEJOCTABIIAET HamOoJee SICHbIE
00pa3upbl MPUMEHEHUs] HAYyYHOTO METOZAa IMO3HaHHUs, TO €CTh CIoco0a IMOydeHHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onna w3 TIaBHBIX 3a4ad (PU3UYECKOro OOpa3oBaHUSI B CTPYKTYpe OOIIEro
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHHUU E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromnxcs.

N3ydyenne Qusuku Ha yrayOJa€HHOM YpOBHE NpearnojaraeT OBJIaJCHHE
CIIEAYIOIIMMHU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH E€CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAay4YHO OOBSICHATH SIBJICHUSI,

OLICHUBATh Y TOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;

WHTEPIPETUPOBATh JaHHBIE M HCIIOJIB30BaTh HAy4YHbBIC JIOKA3aTENIbCTBA IS
MOJIY4YEHHUSI BBIBOJOBY.

[enn w3ydeHuss ¢GU3NKK HA YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
ONpE/AeNieHbl B KOHLEMIMM TMpenojaBaHus ydeOHoro mnpeamera «Pusnuka» B
o0Opa3oBaTelnbHBIX Opranu3anusax Poccuiickoit deaepanuu, peaTu3yrouX OCHOBHBIE
o01eo0pa3zoBaTeIbHBIC TPOTPAMMBI.

Ilenu usyuenun ¢pusuxu:

npuoOpEeTeHNE UHTEPECA U CTPEMIICHHS 00 yJaIoUMXCsl K HAYYHOMY U3YYEHHIO
MPUPOJIbI, PAa3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOZAE MO3HAaHUS U (POPMHUPOBAHHUE
MCCJIEI0OBATENbCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMupOBaHNE HAYYHOI'O MHPOBO33PEHMSI KaK pe3yjbTaTa M3y4y€HHUS OCHOB
CTPOEHHS MaTEPUH U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE MPEACTABIECHUN O pond (U3UKU ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cpepax Oynyieil mpodeccnoHanbHOMI
JeSITeNIbHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOTOTOBKA K AajbHENIIEeMY 00Y4eHHIO B ’TOM

HaIIpaBJICHHUU.



JlocTrkeHne 3TUX 1eNeld TporpaMMbl o (PU3MKE Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHusi 00ECTIEUNBACTCS PEIICHUEM CIIETYIONINX 3a/1a4:

NpUOOPETeHNE 3HAHUN O JTUCKPETHOM CTPOCHUM BEIIECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, JICKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOPETCHNE YMEHHWN ONMUCHIBATh W OOBACHITH (PU3NYECKUE SIBICHUS C
WCITIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUH;

OCBOEHHE METOJIOB peUIEHUs MPOCTEHIINX pacUETHBIX 33724 C UCOJIb30BAHUEM
bu3nUeCcKX MO, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HaOMI0/aTh MPHUPOAHBIC SIBJICHUS M BBIIOJHSATH OIBITHI,
nabopaTopHbie pabOTHl M AKCIEPUMEHTAIBHBIC HCCICAOBAHUS C KCIOJIh30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOeHUE MPUEMOB paboThl ¢ uH(OpMaluend (QU3NYECKOrO CONEpIKaHMUS,
BKJIIOYass WH(POPMAIIMIO O COBPEMEHHBIX JOCTIDKCHHSIX (DH3WKH, aHaou3 |
KPUTHUYECKOE OllEHUBaHNE HH(POPMAIIUU;

3HAKOMCTBO cO cepamu mpodecCHOHAIBHOU JEATeTbHOCTH, CBSI3aHHBIMHU C
GU3NKON, W COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHIKEHUIX
bu3nyecKoil HayKH.

O6m1ee yucio Ha 6a30BoM ypoBHe — 204 yaca: B 7 kiacce — 68 4acoB (2 yaca B
HeJel0), B 8 Kitacce — 68 yacoB (2 yaca B Heeno), B 9 kimacce — 68 yacoB (2 vaca B
HEJIENI0).

[Ipennaraemsiii B mporpamme mo (u3MKE MepedeHb JadbopaTopHbIX paboT H
OTIBITOB SIBJIICTCS PEKOMEIOBATEIbHBIM, YIUTENb JCIAaeT BhIOOP MPH MPOBEACHUHU
7a00paToOpHBIX pabOT U OMNBITOB C YYETOM HMHAUBUAYaTbHBIX OCOOCHHOCTEH
OOyJaroIMXCs, CIMUCKA SKCIEPUMEHTAIBHBIX 3aJaHui, TpemjaraeMblXx B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 9K3aMEHa 10 (U3HKE.

Conep:xanue o0yueHusi B 7 KJacce.

QDu3uka u eé poyib 6 NOZHAHUU OKPYIHCAIOWE20 MUpa.

®usuka — Hayka o npupojge. AsneHus npupoabl. Duznueckue sBICHUS:

MCXaHHUYCCKHUC, TCIIJIOBBIC, DJICKTPUYCCKHUEC, MAIHUTHBLIC, CBECTOBLIC, 3BYKOBEIC.



duznueckne BenUUMHBL. 3Mepenue Qusnyeckux BenuYuH. PuUznUecKHe
npubopsl. [lorpemnocts u3mepeHnii MexxayHapoaHasi cuicreMa €IuHHUII.

Kak ¢usnka u Jpyrue eCTECTBEHHbIE HAyKHM H3y4yalOT IMPUPOAY.
EcrecTBeHHO-Hay4YHBII METOA TMO3HAHUSA: HAOMIOJCHUE, IOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIABI)KEHHUE THUIOTE3, SKCIIEPUMEHT MO MPOBEPKE T'UIOTE3, OObICHEHUE
HaOmoaaeMoro spieHus. Onucanue Gu3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

Mexannueckue, TEIIOBbIE, dJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznueckre NpUOOpPbl W MpoLEAypa MPSAMBIX HM3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPHOOPOM.

Jlabopamopmusvie padbomul u onvimol.

OmnpezneneHue LEHbI IEJICHUS IIKaJIbl U3MEPUTEIBLHOTO MPUOOpA.

N3mepenune paccTosTHAN.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TeA.

Onpenenenune pa3MepoOB MAJIBIX TEL.

N3mepenune teMnepaTrypsl NPy MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYPHI.

[IpoBeneHne wucCcCnenoBaHUS IO MPOBEPKE THUIIOTE3bl: AAIBHOCTH IOJIETA
HIapuKa, MyIIEHHOr0 TOPU30HTAJIbHO, TEM OOJIbIIIE, YeM OOJbIIe BBICOTA MYCKa.

Ilepgeonauanvnoie céedenus 0 cmpoeHuu euiecmaea.

CrpoeHue BemiecTBa: aToOMbl W MOJEKYJIbl, HX pa3Mepbl. ONBITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA.

JBrxkeHne 4uactun BemecTtBa. CBfA3b CKOPOCTM JIBMJKEHMSI YacTULl C
temneparypoil. bpoyHoBckoe aBuxkenue, auddysus. BzaumoneicTBUe YacCTHIL
BEILIECTBA: NIPUTKEHNUE U OTTAIIKWBAHUE.

ArperaTHple COCTOSIHHSI BEILECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTaUIMUeCcKUX) Ten. B3auMoCBsi3b MeEXAy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSX M UX aTOMHO-MOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH

arperaTHbIxX COCTOSIHUM BOJBI.



Hemoncmpayuu.

Ha6mronenrie OpoyHOBCKOTO IBUXKEHUS.

Ha6monenne nuddysum.

Hab6mtonenue siBneHu, OOBSICHAIONIUXCS MPUTSHKEHUEM WU OTTAJIKWBaHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

OreHka quaMeTpa aToMa METOIOM PSIIOB (C UCTIoib30BaHueM doTorpaduii).

OnbITHl IO HAOIOJIEHUIO TETIJIOBOT'O PACIIMPEHHUSI Ta30B.

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Jeuscenue u 3aumooeiicmeue me.l.

Mexannueckoe [BUXKEHUE. PaBHOMEpHOE UM HEpPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTb NPU HEPABHOMEPHOM JBWXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SIBnenne uHepuMu. 3aKOH HHEpIUU. B3aumonaeicTBue Ten Kak MNpUYMHA
M3MEHEHUS CKOPOCTH JIBMKEHHS Tejl. Macca kak mepa nHepTHOCTH Tena. [oTHoCTh
BenecTBa. CBs3b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIECTBA.

Cuila kak XapakTepuCTHKa B3auMojieidcTBusl Ten. Cuiia ynpyrocTd U 3aKOH
I'yka. M3MepeHue cuiibl C MOMONIBIO AUHAMOMETpA. SIBJIIEHME TITOTEHUS U CHUJa
TsokecTd. Cuia TsDKECTH Ha JIpyrux miaHerax. Bec tema. HeBecomoctTs. CroxeHue
CUJI, HaNpaBJIEHHBIX MO OJIHOW mpsimoi. PaBHOmelcTBytomas cwi. Cuna TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE NOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HabGmoienrie MexaHU4ecKoro JBUKEHUS Tea.

N3mepenne CKopoCcTH NPSIMOJIMHENHOTO IBUKECHMUS.

HaGmonenue siBjeHUs] MHEPILIHH.

HaGmronenrie u3ameHeHrs CKOPOCTH MPH B3aMMOJICHCTBUU TEJ.

CpaBHEHHE MacC MO B3aUMOJIEVCTBHIO TEIL.

CnoxxeHue cuj, HalpaBJIEHHbBIX MO OAHON MPSIMOil.

Jlabopamopmuovie pabomul u onvimel.



OrnpezeneHre CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIApUKa B IKUIKOCTH,
MOJIEJTU DJIEKTPUUYECKOr0 aBTOMOOUIISL U TaK Jiajee).

OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuka Tio
HAKJIOHHOM TIJIOCKOCTH.

Omnpezenenrie IIOTHOCTA TBEPAOTO TEA.

OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHus  (aedopmarivin)
MPYKUHBI OT TPUIIOKEHHON CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHUSI OT Beca
TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Jlaenenue meépovix men, yHcuokocmeil u 2a3o08.

Janenune. CriocoObl yMEHBIICHUSI M YBEIMUYEHHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHUSI Ta3a OT oOBEMa, Temrieparypsl. llepemaua gaBieHus
TBEPABIMU TEJIAMM, XUJIKOCTAMU M ra3amu. 3akoH llackans. [IHeBMatmueckue
MalTuHbl. 3aBUCHUMOCTb JABJICHUSI KUIAKOCTH OT TIIyOWHBL [ Mapocrarudeckuii
napaaokc. Coobiaroniuecs cocyanl. [ napaBiuyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u arMmochepHoe naBiieHHe. [IpUYUHBI CYIECTBOBAHUS
BO3AymHONW 00omouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOTO
JaBJIeHUsI. 3aBUCUMOCTb aTMOC(EpPHOro JaBJCHHUS OT BBICOTHI HaJ YPOBHEM MOpSI.
[Tpubops! 11 u3MepeHus: aTMocPEpHOTO JaBICHUS.

JlencTBue XKUAKOCTH U ra3a Ha NMOTPY:KEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3nyxoriaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBL.

[lepenaya naBneHUs KUJIKOCTHIO U Fa30M.

CooOmraromuecs: COCy/Ibl.

['mapaBanyueckui nmpecc.

[IposiBneHue neicTBUst aTMOC(HEPHOro TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00hEMaA MOTPYKEHHOW YaCTH Teja U

IINIOTHOCTH KHUIOKOCTH.



PaBeHCTBO BBHITAIKUBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue 11aBaHus TEJI: IUIABAHWE WJIM MOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOIIICHUS TJIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopmuuvie pabomul u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYXKEHHOM B
JKUJIKOCTh YacTH TeJa.

OnpeneneHre BbITATKUBAIONIEN CUIIBI, IEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIIKUBAIOIIEU CHJIbI, JICHCTBYIOIIEH HA TEJIO B
JKUJIKOCTH, OT MaccChl Teja.

OnpIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHMBAIONIEH  CHJIBI,
JEHCTBYIONICH Ha TEJIO B )KMJIKOCTH, OT 00bEéMa MOrPyKEHHOM B )KMIKOCTh YaCTH TeJla
1 OT IJIOTHOCTH KHJIKOCTH.

KoHcTpyrpoBaHue apeoMeTpa Wik KOHCTPYHPOBAHUE JIOJKU U ONPEICIICHUE €€
IPy3000AbEMHOCTH.

Paooma u mownocms. Iuepzus.

Mexanndeckasi padbota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs TIUIOCKOCTh. IIpaBuiio
paBHOBecHs ppruara. [I[pumeHeHre mpaBuia paBHOBECHS pblyara K OJIOKY. «30J10TOe
npaBuiio» Mexanuku. Koaddunuent nonesnoro aercrus (nanee — KIIJ) mpocthix
MexaHHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckass dSHeprus. KuHeTudeckass W TMOTCHIHAIbHAs JHEPrHUsl.
[IpeBpaliieHre OJHOIO BUJAa MEXAaHUYECKOW PHEPrUU B JPYro. 3aKOH COXpPaHEHUS
SHEPIrUM B MEXaHUKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuusie pabomul u onvimel.

Ompenenenre padOTHI CHUJIBI TPEHUS IIPH PAaBHOMEPHOM IBIDKCHHH TeJla IO

FOpHSOHTaHBHOﬁ IOBCPXHOCTH.



HccnenoBanne ycioBAN paBHOBECHUS phlUara.

N3mepenue KIIJI HaKJIIOHHOM TIIIOCKOCTH.

N3yueHue 3ak0HA COXPAHEHUSI MEXaHUYECKOU YHEPTUMU.

Conep:xxanue o0yueHusi B 8 Kiacce.

Tennoevie agnenus.

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOM TEOPUH  CTPOCHHS
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OIBIThI, MNOATBEPKIAAIOLINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOro, SKUAKOTO M Tra3000pa3HOro COCTOSHHM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsACHEHHE CBOMCTB ra3oB, XUAKOCTEH H
TBEPABIX TEI HA OCHOBE MOJIOKEHUN MOJIEKYJIPHO-KMHETUYECKON TEOPHH.
CmaumBaHNe U KallWJUISIPHBIC SIBJICHUA. TEIIOBOE pACIIMPEHHUE U CHKATHUE.

Temmneparypa. CBs3p TeMmeparypel CO CKOPOCTBIO TEIUIOBOTO JBUKECHHS
yactuil. BuyrpeHHsis osHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEW DSHEPruu:
Terionepeaadya U coBepiieHrue padoThl. Buabl Termsonepeaadu: TEMIONPOBOAHOCTD,
KOHBEKIIHUS, U3IIyYCHHUE.

KonudectBo Temnotel. YnenbHash TEIUIOEMKOCTh BeIecTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOro OanaHca. [lnaBnenue u orBepaeBaHue
KPUCTAJUIMYECKUX BEUIECTB. YAenbHas TeruioTa muiaBieHus. [lapooOpazoBanue u
koHgeHcausi. Mcnapenue. Kunenue. VYienbHas TemuioTa MapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JTABJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeTIbHAs TEMIOTA CTOPAHHSL.

[Ipuniuner padotel TeroBbix aurarened KIIJ[ TemmoBoro nBurarens.
TeroBble IBUTaTENN U 3alllUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAEHUS SHEPTUU B TEIUIOBBIX IpoLieccax.

Hemoncmpayuu.

HaOmonenne OpoyHOBCKOTO JBUKEHHUS.

Hab6monenue nuddysum.



Hab6mtonenue siBeHnid cMauMBaHUs U KaAUJUIAPHBIX SIBJICHUH.

HaGroieHre TermioBoro pacuiupeHus Tell.

N3MmeHeHnne naBiieHWs Ta3a IPH HM3MEHEHMH OO0OBEMAa W HarpeBaHUU WIIU
OXJIAXKICHHU.

[IpaBuna usmepeHus TemMnepaTypsl.

Bunsl renonepenaumn.

OxJtaxieHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CHUITAMH.

CpaBHeHHE TEIIOEMKOCTEH pa3IMUHBIX BEIIECTB.

Habmronenne kuneHus.

Habto/1eHre mocTossHCTBA TEMIIEPaTyPhl MPHU T1JIABJICHHH.

Mojienu TenJI0BbIX JBUTAaTEIICH.

Jlabopamopnvie pabomel u onvimol.

OMnBITEI IO OOHAPYKEHUIO JEHCTBHS CHJI MOJICKYJISIPHOTO TIPUTSKCHUS.

OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJIOB MTOBAPEHHON COJIM WJIM caxapa.

OMBITHI 110 HAOTIOECHUIO TETUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH M TBEPIBIX
TEl.

Omnpezenenue AaBjaeHUs BO3AyXa B OaJIJIOHE IIMPHUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3IyXa OT €ro 00béMa u
HarpeBaHus WA OXJIAKICHHUS.

[IpoBepka rumore3bl JUHEHHON 3aBUCHUMOCTH JIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphl.

HaGmonenne wW3MeHEHUs BHYTPEHHEH OHEpPruu Tela B pesyibTaTe
TeIIonepeaauu U paboThl BHEITHUX CHIIL.

HccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJTHOW U Topsiuei
BOJIBI.

OrnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOI'0 BOJION TP TEIIOOOMEHE ¢
HarpeThIM METAJUTMYECKUM ITUIUHIPOM.

Onpenenenne yaepbHON TEIUNIOEMKOCTH BELIECTBA.



HccnenoBanue nporecca ucnapeHus.

OrnpeneneHre OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

Omnpenenennie yaelbHON TEIUIOTHI ILUIABICHUS JIbJA.

Inekmpuyeckue u MAQZHUMHbLE AGTEHUA.

OnekTtpuzanusa Ten. JBa poaa SJEKTPUYECKUX 3apsA/ioB. B3aumojenicTBue
3apsDKEHHBIX Tenl. 3akoH KyioHa (3aBUCUMOCTD CHJIBI B3aMMOJICHCTBUSI 3apSAKEHHBIX
TE€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMu ).

Onektpuueckoe mose. Hanpsok€HHOCTh 3nekTpuueckoro mnois. IlpuHuumn
CYINEPHO3UIIUHU 3JIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snekTpudecKkux 3apsaoB. DJIEMEHTAPHBIA DJICKTPUUYECKHUI 3apsi.
Crpoenue aroma. [IpOBOJHUKYN U TUBJIEKTPUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO
3apsiaa.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUSI AJIEKTPUYECKOTO TOKA.
HcTOYHUKM TOCTOSHHOTO ToKa. JIeHCTBHS SJIEKTPUUECKOro TOKa (TEIIoBoOe,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax.

Onektpuueckas  uenb. Cuia  Toka.  DIJIEKTPUYECKOE  HaIpsKEHHE.
ComnpoTuBjEHHE MTPOBOJHMUKA. Y IEIbHOE COMPOTUBJICHUE BellecTBa. 3akoH OMa s
ydactka uenu. [lociaegoBarenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOHUKOB.

PaGora W MOIIHOCTH 3JEKTPUYECKOr0 TOKa. 3akoH Jxoymsi—Jlenua.
DNEeKTpUYECKUEe LEMU U MOTpeOUTenn 3JIeKTpuueckor sHepruu B ObiTy. Kopotkoe
3aMBbIKaHHUE.

[TocTrosiHHBIE MarHuThl. B3auMo1eicTBHE NOCTOSSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe 1osie 3eMJIM U €ro 3Ha4yeHue ISl )KU3HU Ha 3emuie. OnbIT JpcTea.
MarauTHoOe 10J€ NEKTPUUECKOro Toka. [I[puMeHeHne 3eKTpOMariuToB B TEXHUKE.
JelicTBE MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEND IOCTOSIHHOTO
ToKa. lcronp30oBaHue 3JEKTpOABUTATENEH B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCHOpPTE.

Omnbitel @apanes. SBneHue siekTpoMarHuTHOW wHAYKUWU. [IpaBuno Jlenna.

DnexrporenepaTop. CrocoObl MOTyYEHUs SAEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUN



Ha BO30OHOBJISIEMbIX UCTOYHUKAX YHEPTHUU.
Hemoncmpayuu.
DJleKTpu3anus Tel.
JIBa posia 3IEKTPUYECKUX 3apsiA0B U B3aMMO/JICUCTBUE 3apSKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DJIIEKTpOCTaTUYECKask NHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiaO0B.
[IpoBOAHUKH U AUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JTUHUM AJEKTPUUECKOTO TOJIS.
MCTOYHMKH TTOCTOSIHHOT'O TOKA.
JlencTBUS 3JIEKTPUUECKOrO TOKA.
DJIEKTPUUECKUM TOK B )KUKOCTH.
["a30BbIii pa3ps.
N3MepeHne CUilbl TOKa aMIIepPMETPOM.
N3mepenne 3neKTprudecKOro Hanps>KEeHUsI BOJIbTMETPOM.
Peocrar u MarazuH cOnpOTHUBIICHUM.
BzanmMopeiicTBue OCTOSIHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3/ieICHUsI TTOJKOCOB MAarHuTa.
MopenrpoBaHnre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJje ToKa. IJIEKTPOMarHur.
JlelicTBHE MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.
HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHON MHIYKIUHU.
OmnbiTel @apajes.
3aBUCUMOCTh  HalpaBJE€HUS MHIYKIMOHHOTO TOKa OT YCJIOBUWA  €ro
BO3HUKHOBCHUS.
DJIeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmuovie pabomul u onvimel.



OnpiTel 1O  HAONIONEHHUIO  DJIEKTPU3ALMHM Tel HWHIAYKUMEHW W 1pHU
COIPUKOCHOBEHHUH.

HccnenoBanne JOEUCTBUSL  DJIEKTPUUYECKOTO TIOJISI HA MPOBOJHUKUA U
JIVDJIEKTPUKHU.

C6opka u npoBepka pabOThI AMEKTPUUECKON [IENMU MOCTOSHHOTO TOKA.

N3mepeHue u peryampoBaHue CUJIbI TOKA.

N3mepeHue u peryampoBaHre HANPSKCHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIAYIIETO 4Ye€pe3 PE3UCTOp, OT
CONPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnpITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JEKTPUYECKOTrO COMPOTUBIIECHUS
IIPOBOJIHHUKA OT €T0 JJIMHBI, IUIONIAA1 MTONEPEYHOr0 CEUCHUS U MaTepuaa.

[IpoBepka TmpaBHUiia CIOXKEHUS HAlPsSDKEHUHM TPU  [IOCIIEI0BAaTEIbHOM
COECIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CHJIBI TOKa IpU MApauIeIbHOM COEIMHEHHU
PE3NUCTOPOB.

Omnpeznenenue padoThl JIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIIEIIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYIIETO 4YEpe3 JaMIIOUKy, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KIIJ HarpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJECHCTBHS TOCTOSTHHBIX MAarHUTOB.

M3yyeHrne MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPHU UX OOBEIWHEHUU U
pa3esIeHu .

HccnenoBanne NEUCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OneITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBUS KaTYLIKU C
TOKOM M MarHuTa OT CHJIbI TOKa W HAlPaBJIEHUS TOKA B KATYIIKE.

N3y4yeHne nericTBUS MAarHUTHOTO NOJII HA IPOBOJHUK C TOKOM.

KoncrpyupoBanue u usyuenue paboThl 2JIEKTPOIBUTATEIIS.

N3mepenne KII anekTpoaBuraTeabHOM YCTAaHOBKH.



OmeITBl MO WCCIEAOBAHUIO  SIBJCHUSI  DJICKTPOMATHUTHOW —~ MHAYKIIUU:
MCCIICIOBAaHME N3MEHECHUI 3HAYEHHUS Y HAIIPABJICHUS UHIYKIIMOHHOI'O TOKA.

Conep:xanue o0yueHusi B 9 Kiacce.

Mexanuueckue asnenus.

Mexanudyeckoe naBWKeHHE. MarepuanbHas Touka. Cuctema oTcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTO [BH)KEHUSA. PaBHOMEpPHOE NPSAMOJIMHEHHOE
nBkeHUe. HepaBHOMepHOE mNpsMOIuMHEWHOE NBHKeHue. CpeaHsis U MTHOBEHHAs
CKOPOCTb TEJIA P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOe mnpsiMoiMHEHHoe nBrkeHue. (CBoOoOgHOE
nageHue. OneITel ["amunes.

PaBHOMepHOE ABMXEHHE MO OKpyxkHOcTH. llepuog m yacrora oOpaiieHwus.
JluHerHas u yriioBas CKOpocTH. LIeHTpocTpeMUTENIEHOE YCKOPEHHUE.

[lepBbiit 3akoH Hprotona. Bropoit 3akoH Herorona. Tpernii 3akoH HproToHa.
[IpyuHIMII CyTIIepIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHuUs: CuJjia TPEHUSI CKOJIbKEHHUS, CHJIa
TPEHHUS TTOKOSI, APYTUE€ BUIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TSITOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
nageHus. /[Bmkenue maHer BOkpyr ComHuoa. IlepBas kocmuueckass CKOpPOCTb.
HeBecoMocTs U nieperpysku.

PaBHoBecue martepuanbHOM TOUKH. AOCOMIOTHO TBEpPHOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHusa. MOMEHT cuibl. LIeHTp TsxecTH.

Nmnynee Tena. M3meHenue ummynbsca. MMmiynbe cuibl. 3aKOH COXpaHEHUS
MMIyJIbca. PEakTUBHOE JBUKEHHUE.

Mexanundeckas paboTta 1 MOUTHOCTb. PaboTa cuil TSKeCTH, ypyrocTu, TPEHHUS.
Cesi3p sHeprun u paborel. [loTeHIManbHAsT DSHEpPrus Teja, MOAHSATOrO HaJ
ITOBEPXHOCTHIO 3eMJId. lloTeHnmanbHas sHeprus c:kaTtou IpyxkuHbl. KuHernueckas
sHeprus. Teopema O KHMHETHMYECKOM JHEPrMU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIUH.

Hemoncmpayuu.



Hab6mtonieHre MeXaHW4YeCKOro JIBM)KEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tel
OTCUETa.

CpaBHeHME TyTei U TPAaeKTOPUWA JBWKEHUS OJIHOTO M TOrO K€ Tela
OTHOCUTEIBLHO Pa3HBIX TEN OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.

HccnenoBanre npu3HaKOB paBHOYCKOPEHHOIO IBUKEHMUSI.

HaGmonenue 1BHKEHHS Tela IO OKPY>KHOCTH.

Habmronenne MexaHWYECKUX SIBJIICHUW, TPOUCXOSAIINX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH>KEHHH OTHOCHTENIbHO KaOHWHEeTa
bu3uKy.

3aBUCHUMOCTh YCKOPEHHS Te€Ja OT MAacChl TeJla U ICUCTBYIOIIEN HA HETO CHJIBI.

HaGmronenrie paBeHCTBa CUJT IPU B3aUMOJICHCTBUU TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUU.

Ilepenaua umiryapca npyu B3aUMOJICUCTBUU TEI.

[IpeoOpazoBaHus SHEPTUU NMPU B3aUMOJICHCTBUU TE.

CoxpaHeHue UMIyJbca MPU HEYIPYTroM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITyJIbca MPU aOCOTIOTHO YIPYTrOM B3aMOICHCTBHH.

Hab6toieHre peakTHBHOT'O IBUKEHUS.

CoxpaHeHre MEXaHUIECKOW YHEPTHH TPU CBOOOTHOM TIaICHHH.

COXpaHCHI/IC MEXaHUYECKOU OHCPruuM Ipu ABHKCHHUHKU TCJIa II0M JICHCTBUEM

IPYXUHBI.

JlaGopaTopHbie padoThI M ONBITHI.

KoHcTpynpoBaHne TpakTa i pasrOHa W JaJbHEWIIET0 PaBHOMEPHOIO
JBIKEHUS IAPUKA WUIH TEIIEKKU.

Omnpenenenue cpeHel CKOPOCTU CKOJbKEHHsI OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Telna IpU PABHOYCKOPEHHOM JBHMKEHUU IIO

HAKJIOHHOU IIJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHM INIPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOW CKOPOCTH.

[TpoBepka TUNoOTE3bl: €C/IM MPU PAaBHOYCKOPEHHOM JBMKEHMM 0€3 HadaJbHOMN
CKOpPOCTM TYyTU OTHOCATCS Kak psJ HEUETHBIX YHUCENI, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CHUIIbl HOPMAJIBHOTO
JABJICHUS.

Omnpenenenue ko3(pPuienTa TpeHus: CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CHUJIBI TPEHHUSI MPU PABHOMEPHOM JBM)KEHHH Tela IO
TOPU30HTAIBHON ITOBEPXHOCTH.

Omnpenenenue padOThI CUJIBI YIIPYTOCTH MIPU MOABEME TPY3a € UCHIOIb30BAHUEM
HEMOJIBH>KHOT'O U MOABMYKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpaHEHUS SHEPTUH.

Mexanuueckue Ko1e0aHUA U 6OTIHDL.

Konebarensnoe nsuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOAHUM: MEpUos,
4acToTa, aMIUIMTyAa. MareMartu4eckuii M INpYyKUHHBIM MasTHUKU. [IpeBpamenue
HHEPTUU MPH KOJIEOATEIILHOM JIBUKEHUU.

3aryxaromue  KojeOaHusl. Boinyxnennple  kosneOaHus. Pe3onanc.
Mexanndeckue BoiaHbl. CBOMCTBA MEXaHUMYECKUX BOJIH. 1IpoposibHbIE U ITONIEpeYHbIe
BOJIHBI. JUIMHA BOJIHBI M CKOPOCTh €€ pacIpoCTpaHeHUs. MeXxaHW4yecKHe BOJIHBI B
TBEPJIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa TOHA. OtpakeHue 3Byka. WHOpa3Byk u
YIBTPA3BYK.

Hemoncmpayuu.

Ha6mronenne koneOaHuii Tel moj| JeHCTBUEM CHIIBI TSXKECTH U CHITBI YIIPYT OCTH.

Habmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYKHUHE.

HaGroienrie BIHYXICHHBIX KOJIEOAHUN 1 PE30HAHCA.

Pacnipoctpanenue npooJibHbIX U MONEPEUHbIX BOJH (Ha MOJENH ).



Hab6mtoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pe30HaHC.

Jlabopamopmuuvie pabomul u onvimol.

Omnpezenenne 4acToThl U Nepruoaa KoieOaHuii MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHune 4acTOTHI U MEepUo/ia KoJIeOaHW MPY>KUHHOTO MasSTHUKA

HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJIeOaHU MOABEIIIECHHOTO K HUTHU Tpy3a
OT JUIMHBI HUTHU.

HccnenoBanre 3aBUCUMOCTH TEPHOJA KOJIEOAHWN TPYKUHHOTO MasiTHUKA OT
Macchl rpys3a.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KojieOaHui rpy3a, MOABEIIEHHOTO K HUTH,
OT MaccChl rpysa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh TEpHOJa KOJeOaHU MPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

N3mepeHue ycKopeHus CBOOOHOTO TaCHHUS.

InekmpomazHumuoe noJjie u 3J1eKMpPOMAZHUMHbIE 60JIHbL.

OJIEKTPOMAarHuTHOE  MOJe.  ODJNEeKTPOMarHuTHble  BOJIHBL.  (CBoiCTBa
AIEKTPOMArHUTHbIX BOJH. [llkama »ieKTpoMarHUTHBIX BOJH. Fcnons3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonmHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

CBoiicTBa JIEKTPOMArHUTHHIX BOJIH.

BosiHOBBIE CBONCTBA CBETA.

Jlabopamopmuosie pabomul u onvimel.

N3ydyeHue CBOMCTB JJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0O MOOUIBEHOTO
TenedoHa.

Ceemogvle asnenus.

JlyueBas momenb cBera. Microunuku ceera. [IpsMonrHetHOe pacnpOCTpaHEHNUE

ceera. 3atMeHua ComHua u JlyHel. Otpaxxenue cBera. I[lnockoe 3epkano. 3akoH



OTpPaXKEHHUsI CBETA.

[Ipemomnenue cBera. 3akoH IpenomieHus cBera. [lonmHoOe BHyTpeHHee
OTpakeHHE cBeTa. Mcrosib30BaHUE MMOJHOIO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX
CBETOBOJAX.

Jlunza. Xop sydeii B tuH3e. OnTryeckas cuctema (oToarmapara, MUKPOCKoIa
U Teneckona. ['na3 kak onTu4eckas cucteMa. bam3opyKkoCcThs U 1aabHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Omnbitel Hplotona. Croxenue
CHEKTpaJIbHBIX LIBETOB. [{ucnepcus caera.

Hemoncmpayuu.

[IpsamonrHErHOE pacIpOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tomyuenune u300pa>keHUM B IUIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaax.

[IpenomiieHue cBera.

OnTuyueckuii CBETOBOJI.

Xox nydeid B cOOMparoIel TUH3E.

XoJ1 Tydel B pacCEUBAIOLLIEH JIMH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JIMH3.

[Tpuniun aeiictBus oToarmnapara, MUKPOCKOINA U TEJIECKOMA.

Mopens riasa.

Paznoxxenue 0eiaoro cBera B CEKTP.

[Tonydenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX IIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

HccnenoBaHne 3aBUCHUMOCTH yrja OTPaXEHUs CBETOBOIO Jy4ya OT yria
naJeHUsl.

N3yueHune xapakTEepUCTUK N300 paXeHHs PEAMETA B IIJIOCKOM 3epKaJle.

HccnenoBanre 3aBUCUMOCTH YIUIa TPEJIOMJIEHMS CBETOBOIO Jy4ya OT Yrjia
MaJICHUS HA TPAHUILIE «BO31YX—CTEKJION.

[Tomyuenune n3o006pa>keHui ¢ MOMOIBIO COOUpAIOIIEH JTUH3BI.

Omnpenenenne (POKYCHOro pPACCTOSHUS W ONTUYECKOM CHIIBI COOMparolei



JINH3BL.

OMnBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

OneITHl 1O BOCHPUATHUIO I[BETA MPEAMETOB NPU HMX HAOIIOJACHUU dYepes
L[BETOBBIE (PUIIBTPHI.

Keanmoeguoie agnenus.

Omnwitel Pesepdopna u mumanerapnas mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u norionieHue ceeta atToMoM. KBaHThI. JIMHEUaThie CIIEKTPBI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHue aTOMHOTO
anpa. HykiionHas mozaenb aToMHOro siapa. M3oTonsl. PaguoakTuBHBIE TPEBPALLICHNUS.
[lepnon nmonypacnana aTOMHBIX s1IEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsIOBOrO M MAacCOBOTO YHUCEIN.
DHeprus cBs3U aTOMHBIX si7iep. CBsA3b Macchl ¥ 3HEprun. Peakunu cuHTe3a U JIETICHU S
anep. Uctounuku sneprun ConHIa v 3BE37.

Snepnas »sHepreruka. JleWMCTBUSA paAMOAKTUBHBIX HW3JYYEHHUW HaA IKUBBIC
OpraHu3MBlI.

Hemoncmpayuu.

CrexTpbl U3Ty4EHHS U MOTJIOMICHUS.

CnexTpsl pa3IMYHbIX Ta30B.

Cnextp Bogopoa.

Hab6monenue TpekoB B kamepe BuiibcoHa.

Pabota cuérunka MOHU3UPYIOIIUX U3TYUCHHH.

Perucrpanus usinydeHus: IpUpPOAHBIX MUHEPATIOB U ITPOTYKTOB.

Jlabopamopmuwvie pabomul u onvimol.

HaGmroeHue CIUIOMIHBIX U TUHEHYATBIX CIEKTPOB U3TyYEHUS.

HccnenoBanne TpEKOB: U3MEPEHUE SHEPIUU YaCTULIBI 10 TOPMO3HOMY IYTH (110
dotorpadusim).

N3mMepeHune paiuoakTUBHOrO ()OHA.

Iloemopumenvhno-0o60owarowiuii MooyJe.



[ToBTOpHUTENHHO-0000IIAIONINNA MOAYJIb TPEAHA3HAUCH ISl CUCTEMaTU3alluu U
000011IeHUs TTPEIMETHOTO COIEPKAHUS U ONBITA JAEATEILHOCTH, TPUOOPETEHHOTO TIPU
W3YYCHUH BCEro Kypca (u3uku, a Takke Ui TOJATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY JK3aMeHy MO0 (u3uke s 00y4yaroluxcsi, BBIOPABIIMX ASTOT
y4eOHBIN TIpeMeT.

[Ipu u3ydyeHUH JAHHOTO MOIYJIS PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NEeSTEeNbHOCTH, HA OCHOBE KOTOPBIX OOECHEUMBAETCS TOCTUKEHUE IMPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  PE3yJlbTaToB  00y4eHus,  (OpMHUPYETCS
€CTECTBEHHO-HAYy4YHass T'PaMOTHOCTb: OCBOCHHME HAY4YHBIX METOJIOB HCCJIEIOBAHUS
SABJICHUN TPUPOJIBI U TEXHHUKU, OBJIAJICHUE YMEHUSMHU OOBICHATH (HU3NUYECKUE
SBJICHUS, IPUMEHSA NTOJIYYEHHBIE 3HAHUS, PELIAaTh 3a/1a4H, B TOM YHCIIE KAYECTBEHHBIE
Y SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNINANBHO AEATEIIBHOCTHBINA XapakTep JaHHOTO MOJIYJISI PEIN3yeTCs 3a
CU€T TOTO, UTO OOYUAIOIIHECS BBIMOIHSIIOT 33/JaHUs, B KOTOPBIX UM TIPEIJIaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSITH
(bu3UYECKHE SABJICHUS B OKPYKAFOIIEH ITPUPO/IC 1 TTOBCEIHEBHON KU3HH,

WCIOJIb30BaTh HAYYHBIC METOJIbI UCCIECAOBAHMS (PU3NUYECKHUX SBJICHHUI, B TOM
qucye I MPOBEPKU TUIOTE3 U MOJTYUEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HAyYHBICE OCHOBBI HamOOJIee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUHM, HampuMep, MPAKTHYECKOIO HMCIOJb30BAHUS PA3JIMUYHBIX HCTOYHHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IPEBPAICHUS M COXPAHEHUS BCEX HM3BECTHBIX BUJIOB
SHEPIUH.

Kaxxnast u3 TeM JaHHOTO MOIYJISI BKIIFOUAET SKCIEPUMEHTAIILHOE UCCIEA0BAHUE
oOobmaromero xapakrepa. Moysib 3aBepIiacTcsi IPOBEAECHUEM TUArHOCTUYECKOU U
OLICHOYHOM paboThI 32 KYpC OCHOBHOT'O OOIIIEro 00pa3oBaHuUs.

Inanupyemoie pe3yiomamuvl 0C60€HUA pu3uku (0a306vlii ypoeeHb) Ha
YPOGHE OCHOBHO20 00Uiez0 00pa3oeanus.

H3yuenue gpusuxku na yposene ocCHo8HO20 00uLe20 00PA306aAHUA HANPABICHO

Ha oocmuoicenue JIUYHOCMHbIX, MemanpeOMemH blxX u npe&memubtx



00pazoseamenvHbIX Pe3ynbmamos.

B pe3yabrare wu3ydyeHusi (U3MKH HAa YPOBHE OCHOBHOrO 00mIero
oOpa3oBaHus y o0yuyawmerocsi 0yayr c(popMHUpPOBAHBI CJIeAy0IIUe JUYHOCTHbIE
pe3yJabTaThl B YACTH:

1) maTpuOTUYECKOrO BOCITUTAHUS:

IIPOSIBJIEHUE MHTEpECa K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOMN
(bu3uYeCKON HAYKH;

[IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSM POCCHUCKUX YIEHBIX-(DU3UKOB;

2) TPOKIAHCKOTO U JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSL:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJECHUU OOIIECTBEHHO-3HAYNMBIX U
TUYECKUX TMPOOJEeM, CBA3aHHBIX C TNPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHHM
busuKy;

OCO3HAHHWE BAXKHOCTH MOPAIBHO-3TUUECKUX MPHUHIIUIIOB B JEATEIHHOCTH
Y4EHOIO;

3) 5CTETUYECKOr0 BOCIIMTAHHMS:

BOCTIPUATHE ICTETUYECKUX KAdyeCTB (PU3MYECKON HayKu: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEeHHOCTH HAyYHOIrO MO3HAHUS:

OCO3HAHME IIEHHOCTH (PM3HYECKON HAyKH KaK MOIITHOTO MHCTPYMEHTA MTO3HAHUS
MUpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIIEH COCTaBISAIONIEH KYIbTYpHI;

pa3BUTHE HAy4YHOM JIO0O3HATENBLHOCTH, HWHTEpeca K HCCIeN0BaTeIbCKON
NEeSTeHbHOCTH;

5) dbopmupoBaHUs KyJIbTYPbhI 310POBbS U AMOIIHOHAILHOIO OJIArOMOTY K

OCO3HAaHWE IIEHHOCTH 0Oe30macHOro oOpa3a »>KU3HMU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTH MPaBUiI O€30MacHOT0 MOBEACHUS Ha TPAHCIIOpPTE,
Ha JI0porax, ¢ AJEKTPUUECKUM U TEIUIOBBIM 000PY/IOBAHHEM B JJOMAIIIHUX YCIIOBHSX;

c(OpMUPOBAHHOCTh HABbIKA PEIIEKCUU, PU3HAHKE CBOETO MpaBa Ha OMIHOKY
¥ TaKOTO K€ MpaBa y IPyroro 4eiIoBeKa;

6) TPyIOBOIr0 BOCIIUTAHUS:



7) aKTUBHOE y4YacTHE B PEHICHHUHM MPAaKTHYECCKHX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHOM OpraHU3alluK, HACEJICHHOrO0 MYHKTAa, POJHOIO Kpas)
TEXHOJIOTUYECKON M COITMAIbHOW HAIPABICHHOCTU, TPEOYIOMIMX B TOM
qyucie U (pU3NYECKUX 3HAHUK;

WHTEPEC K MPAKTHYECKOMY U3YUEHUIO Mpodeccuil, CBI3aHHBIX ¢ (PU3NKOM;
8) PKOJIOrHYeCKOro BOCITUTAHHUS
OpUEHTAIUsl Ha TpUMEHEHUE (U3MYECKUX 3HAHUM Ui pelieHus 3aaad B
00JacTH OKPYXKAIOIIEH Cpe/ibl, INTAHUPOBAHMS TTOCTYIIKOB U OIIEHKH MX BO3MOXKHBIX
MOCJICICTBUM ISl OKPYXKAIOILIEH CPEIbl;
OCO3HAHHE TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJeM M MyTed uX
pelIeHus;

9) amanTanuy K U3MEHSIOIIMMCS YCIIOBHSIM COIIMATBHOM U IPUPOIHOM CPEIbI:

MOTPEOHOCTh BO B3aUMOJICHCTBHUH TTPH BBHIITOJIHCHUH UCCIIEAOBAHUI U TPOSKTOB
bu3nuecKol HalpaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTUX;

MOBBIINIEHWE  YPOBHS  CBOCH  KOMIIETEHTHOCTH  4epe3  MPaKTUYECKYIO
NeSITENbHOCTB;

noTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4YHCIE (HOPMYIHMPOBATH
UJICH, TIOHSTHS, TUTIOTE3bI O GU3MUECKUX 00BEKTaX U SIBIICHUSX;

OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHWW W KOMIETECHTHOCTEH B o0nacTu
busuKuy;

IUTAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHMI;

CTpEeMJICHUE aHAJM3UPOBATh U BBISBISTH B3aUMOCBSI3M MPUPOIBI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKAa CBOUX JECWCTBHUM C YYETOM BIHSHUS Ha OKPYXAIOIIYI0 Cpenay,
BO3MOXKHBIX TJI00ATTBHBIX MMOCIIEICTBUM.

B pezynomame uzyuenus ¢ousuxu Ha yposHe oCHO8HO20 00We20 00pa308anus y
obyuarowezoca  6yoym  cpopmuposanvl  memanpeoMemuvle  pe3yibmameol,
sKAIOUAOWUe Nno3HasamenbHbvle VHUGEpcalbHble yuebHvle oelicmeusl,

KOMMYHUKAMUGHble  YHUBEPCATbHble  yueOHble  Oelucmeus,  peylsamueHble



VHUBepcaibHvle YuebHble 0elcmEusl.

Osnadenue ynugsepcaibHblMu y4eOHbIMU NOZHABAMENbHBIMU OCUCMEUAMU:

1) 6a30BBIC TIOTUUECKHE ICHCTBUS:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHMUI);

yCTaHABJIMBATh CYIIECTBEHHBIN TpU3HAK KIACCU(UKAIIUU, OCHOBAHUS JIsI
0000IIICHUSI U CPABHCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHMBOPEUMs] B paccMaTpUBAEeMbIX (akTax,
JTAHHBIX U HAOIIOICHUSAX, OTHOCSIINXCS K (PU3HUUECKUM SIBICHUSIM;

BBISIBJISITH PUYUHHO-CIIEJICTBEHHBIE CBS3H MTPU U3YYEHUU (PU3NYECKUX SABJICHUM
Y MPOLIECCOB, MMPOBOJIUTH BBIBOJIBI C HCIOJIb30BAHUEM JAETYKTHUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3SIX (DU3NUECKUX BETUYMNH;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO peleHusl y4eOHOM (u3nmyeckol 3anadu
(cpaBHEHHE HECKOJIBKHX BApUAHTOB pEUIEHUs, BHIOOp HanOojee MOIXOMSILEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

2) 6a30BBIC UCCIIEIOBATEIHCKUE ICUCTBUSA:

MCIIOJIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNUS;

IPOBOAUTH IO CAMOCTOSITEJILHO COCTABJIEHHOMY IUIAHY OMNBIT, HECIOXHBIN
(bU3UYECKHI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3UIECKOTO SIBJICHUS,

OLIEHUBAaTh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, MTOTYYEHHYIO B
XOJI€ UCCIIEIOBAaHUS WU IKCIIEPUMEHTA;

CaMOCTOSITEJILHO (POPMYIUPOBATH OOOOIICHHS W BBIBOJABI IO pe3yJbTaTaM
IPOBEAEHHOT O HAOIIOICHUS, ONBITA, UCCIICAOBAHNS;

IPOrHO3UPOBATh BO3MOXKHOE JAaJIbHENIIIEe pa3BUTHE PU3HUECKUX IIPOIIECCOB, a
TaK)K€ BBIIBUTATH MPEAON0KEHHS 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

3) pabora ¢ uHbOpMaILIHEiA:

NPUMEHSATDH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3aIPOCHI ITPU TIOUCKE U 0TOOpe
MH(}OpMAaIIMKY WIH JaHHBIX ¢ YYETOM MPEIOKEHHON yueOHOU (pr3nyeckoil 3a1auu;

aHAJIM3MPOBATh, CHCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH HMHPOPMALIHIO

Pa3IMYHBIX BUAOB U (JOPM IIPEICTABICHNUS;



CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAIBHYIO  (OpPMY  TIPEICTaBIICHUS
uHoOpMaIMM ¥ WUIIOCTPUPOBATH peIIaeMble 3aJaydl  HECIOKHBIMU CXEMaMHU,
TuarpaMMaMu, HTHOW TpaduKoi 1 UX KOMOWHAIIUSIMH.

Osnadenue yHueepcaibHbIMU YUEOHLIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:

1) obmenue:

B X0/ie 00CYX/IeHHs] Y4eOHOr0 MaTepraa, pe3yjJbTaToB JJaAOOPAaTOPHBIX PadOT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIIECTBY 00CYK/TaeMOil TEMBI M BRICKA3bIBATh HJIEH,
HaIlEJICHHBIC Ha PEIIEHUE 33a]]a4M U TOJIJIep)KaHne 01arokenaTeIbHOCTH OOIICHMS;

COIOCTAaBIISITh CBOM CY)KIICHUSI C CYXIACHHSIMH JIPYTMX YYaCTHUKOB JHAJIOra,
OOHApYXUBATh PA3IUINE M CXOJICTBO MO3UIINA;

BBIPA)XaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEJCTaBIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO ONBITa
(3KCTIEpUMEHTa, UCCIICAOBAHMUSI, IIPOCKTA).

2) coBMeCTHas JIeSITEIbHOCTh (COTPYAHUYECTBO):

MOHMUMAaTh W HCIIOJIb30BaTh TPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJIHHOM
paboThI PU PELIEHNN KOHKPETHON (hHU3HUYECKOi MpoOIeMBlI;

MPUHUMATH 1€ COBMECTHOM JIeATETbHOCTH, OPTaHU30BBIBATH JCUCTBUS TIO €€
TOCTIKCHUIO: PacTIpeeIsATh POJIH, 0OCYXKIaTh MPOIECCH U Pe3yJIbTaThl COBMECTHOM
paboThI, 06001IaTh MHEHUST HECKOJIBKHUX YEIIOBEK;

BBIMOJIHATh CBOKO YacTh pabOThI, JOCTHrass Ka4eCTBEHHOTO pe3yibTaTra o
CBOEMY HAIIPABJICHUIO U KOOPAWHHUPYS CBOM JICHCTBUS C IPYTUMHU WICHAMHU KOMAH/IbI,

OLICHMBATh KA4ECTBO CBOETO BKJaga B OOMMHA TPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEJILHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICH CTBUS.

Oenadenue yHugepCcaabHbIMU YUEOHBIMU PeCYIAMUBHBIMU OCUCMBUAMU:

1) camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYyalUsIX, TPEOYIOIIUX IS
petreHust GU3NIECKUX 3HAHHM;

OPUEHTUPOBATHCSI B PAJIMYHBIX  TMOAXOAAX  MPUHATUS  PEIICHHM

(MHAMBUAYaAIbHOE, IPUHITHE PEUICHUS B TPYIIE, IPUHITHE PELICHUN TPYIION);



CaMOCTOSITEJIbHO COCTABJISITh AJNTOPUTM peleHus: (U3UYECKON 3aJaud WM
IJIaHa HUCCIENOBAHMS C YU4E€TOM HMMEIOIIUXCS PEeCcypcoB W COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MpEJjiaracMble BApUAHTHI PEIICHUN;

MPOBOAUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY CUTYallMU U MpeAJiarath miaH €€ N3MEHEeHMUS;

OOBSICHATh  TPUYMHBI  JIOCTHKEHHMS  (HEJOCTHXKEHHS)  pe3y/bTaToB
NeSATEeHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATE€IHHOCTh (B TOM 4YHCJIE€ B XOJ BBIOJHEHHUS
(Gu3nYecKoro HCCIeIOBaHUS MM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB,
W3MEHUBIINXCS CUTYaI[UH, YCTAHOBJICHHBIX OIIMOOK, BOBHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

3) SMOIMOHAJILHBIM MHTEIIICKT:

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJi€ CIopa WX JUCKYCCHHM Ha
HAay4YHYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro.

4) npuHATHE ce0s U APYTUX:

MpU3HABaTh CBOE MPaBO HAa OMIMOKY MPHU pElIeHUH (PU3NYECKUX 3a/1a4d WId B
YTBEP)KICHUSAX HA HAYYHBIC TEMBI U TaKOE K€ MPABO JAPYTOro.

IIpeanmMeTHble pe3yJbTAaThl OCBOCHHUSI NMpOrpamMMbl nmo ¢usuke (0a30BbIH
YPOBEHB).

[IpeamMeTHble pe3yJibTaThbl OCBOEHHSI MPOrpaMMmbl Nmo (Gu3MKe K KOHILY
o0yuenusi B 7 KJjiacce:

[IpenmetrHble  pe3ynbTaTbl Ha ©0a30BOM  YPOBHE JIOJDKHBI — OTpaKaTh
c(OpMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHHUIA:

UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE U XUMHUYECKUE SIBICHUS, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIEIIb, TUIOTE3a, CIUHUIIBI (PU3MUECKUX BEIIMYWH, aTOM, MOJIEKYJIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIIOE, KHUIKOE, ra3000pa3HOE), MEXaHUUECKOE
JIBI)KEHUE  (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJMHENHOE), TpPaeKTOpHs,

paBHOJEHCTBYOIAss cwil, nedopmanus (ympyras, IUIACTHYECKasi), HEBECOMOCT,



COOOIIAOIINECH COCYIBI;

paznuuarh siBIeHUs (nud@ys3us, TEMIOoBOE JBUKEHUE 4YACTHI[ BEIECTBA,
paBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JBUKECHHUE, UHEPLIMS, B3AUMOJICHCTBUE TE,
paBHOBeCHE TBEPABIX TEJI C 3aKPEIJIEHHONW OChIO BpalleHHUs, Mepeaada JdaBJICHUS
TBEPABIMU TEJIAMU, XKHUIKOCTSIMU U ra3zamu, aTMoc(pepHoe AaBieHUE, TUIaBaHUE Tel,
MIpEBpaIeHUs MEXaHUYECKOM IHEPTrUM) M0 OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OMBITOB, IGMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBJICHUE MU3YUYCHHBIX (PM3NUYECKHUX SBICHUU B OKPYXKAIOIIEM
MUpE, B TOM 4Hcle (QU3NYECKHUE SBJICHUS B MPUPOAE: MPUMEPhl ABUKEHUS C
Pa3TUYHBIMU CKOPOCTSMU B KMBOM U HEXHUBOHN MPUPOJE, NCUCTBUE CUIIbI TPEHUS B
OpUPOJIE U TEXHUKE, BJIMSHUE aTMOC(PEPHOTO JMaBJICHHS Ha >KUBOW OpraHU3M,
IJIaBaHUE PbIO, phIYary B TEJIE YEIOBEKa, IIPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y
B YU€OHYI0, BBIICJISITh CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKHN) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh H3y4YEHHBIE CBOWCTBA TeN W (DU3HUECKUE SIBICHUS, HUCIOJIb3Ys
dbu3nyeckre BeIMUYUHBI (Macca, 00bEM, IMIJIOTHOCTh BEIIECTBA, BPEMsl, yTh, CKOPOCT,
CPEIIHSISl CKOPOCTh, CUJia YIIPYTOCTH, CHJIA TSXKECTH, BEC TEJla, CUjla TPEHHUS, 1aBICHUE
(TBEpIoro Tena, >KMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYecKas paboTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbl, KOY(PQUIMEHT TOJIE3HOTO JeHCTBUS
MEXaHMU3MOB, KUHETUYECKasl U MOTEHIMAIbHAS SHEPrusl), TPy OMHCAHUU MPABUIILHO
TPaKTOBaTh (PU3UYECKUM CMBICI MCIHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W
CAMHUIBI (DU3UYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTUMU BEITUYWHAMHU, CTPOUTH TpadUKH H3YUYCHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIMYUMH;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3MUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Ys
MpaBWJIa CJIOXKEHUs CUJ (BIIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBeCHs pblyara (0J0Ka), «30J0TOE MPABUIO» MEXaHUKH,
3aKOH COXpaHEHUsS MEXaHWYECKOW DJHEpPruu, MpU ITOM J1aBaTh CJIIOBECHYIO
(bOpMYIHPOBKY 3aKOHA U 3aMTMCHIBATh €r0 MaTeMAaTUUECKOE BHIPAKCHHUE;

O00BACHSATH (1)I/ISI/I‘ICCKI/IC SABJICHHS, ITPOLCCCHI U CBOMCTBA TCJI, B TOM 4YHUCJIC U B



KOHTEKCT€  CHUTyallMid  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBISBIATH
IPUYUHHO-CIICCTBEHHBIE CBSA3H, CTPOUTh OOBsSCHEHUE U3 1—2 JIOTMYECKUX LIaroB ¢
UCMOJb30BaHUEM |—2 U3y4EHHBIX CBOMCTBa (U3NYECKUX SIBICHUN, (PU3HMUECKHX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a1a4u B 1—2 AeicTBUSA, UCTIONb3YSl 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIONINE (U3MYECKHME BEIMYMHBI: HAa OCHOBE AaHAlM3a YCJIOBUSA 3a/a4yu
3alUChIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (DPM3HMUYECKHUE BETUYUHBI B (POPMYIIBI U
IPOBOJIUThH PACUYEThl, HAXOAUTH CIPABOYHBIE JaHHbIE, HEOOXOAUMBIC IS PEIICHUs
3aJ1a4, OLEHUBATh PEATUCTUYHOCTH MOJY4YEHHON (PU3NUECKON BEJIMUUHBI;

pacro3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU (PU3NIECKUX
METO/IOB, B OIMCAaHWU HCCIECAOBAHUS BBIJCIATh IPOBEPSEMOE MPEANOI0KEHNE
(runorte3y), pasiaMuyaTh U HHTEPIPETHPOBATH IONYYEHHBIH pe3yibTaT, HAaXOAUTh
OIITMOKH B XOJI€ OTBITA, MPOBOAUTH BBIBOJIBI 110 €0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOIONAECHUIO (U3HYECKUX SBICHUM W (DUIUIECKUX
CBOMCTB Tel: (OPMYIUPOBATH MPOBEPSEMBIC MPEATIONOKECHHSI, COOMpPaTh YCTAaHOBKY
U3 TMPEMJIOKEHHOr0 O0OpyNOBaHUs, 3alMChIBaTh XOJ ONbITa U (OPMYIMPOBATH
BBIBO/IBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, MacChl Tela, 00bEMa,
CWJIbI U TEMIIEpaTypbl C HCIOJb30BAHHEM AHAIOTOBBIX M LU(POBBIX MPHOOPOB,
3alKUChIBATh IMOKa3aHUsl MPUOOPOB C Yy4ETOM 3aJaHHOW aOCOMIOTHON MOTPElIHOCTH
W3MEPECHUM;

IPOBOJUTH HCCIEAOBAHHUE 3aBUCUMOCTH OJHOW (DM3MUYECKON BETUYHHBI OT
IPYroil ¢ UCHOJb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYIIETOCS Tela OT BPEMEHH JBMKCHHS Tella, CHUJIbl TPEHHUSI CKOJBXEHHUS OT Beca
Tena, KayecTBa 0OpabOTKM MOBEPXHOCTEW TEl M HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUIOIIAM CONPUKOCHOBEHMSI TeJ, CHJIbl YIPYrOCTH OT YIJUHEHHs MPYKHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOM YacTH Tela U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO

MOTPYKEHO TEJO, YCIOBUM ITUIaBaHUs Tell, YCIOBHI paBHOBECHs phlyara U OJIOKOB,



y4acTBOBAaTh B IJIAHUPOBAHWHM YYCOHOTO HCCIIENOBAaHUS, COOMpPATh YCTAHOBKY W
BBITIONTHATh U3MEPEHUs, CIENys MPEJIOKEHHOMY TUIaHy, (UKCHPOBATh PE3yJIbTAThI
MOJIYUCHHON 3aBUCUMOCTU (PU3WYECKUX BEIMYMH B BHUJE MPEIJIOKECHHBIX TaOIUIl U
rpadUKOB, MPOBOINUTH BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS;

MIPOBOANTH KOCBEHHBIC M3MEPEHUs (PM3HMUECKUX BETMYHH (TIJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOTrO Tea, CUja TPEHHS CKOJIBKCHHS, JaBICHHE BO3ayXa,
BHITAJIKMBAIOIAsl CHUJIa, JICWCTBYIOIIAas Ha TIOTPYKEHHOE B JKHUIKOCTH TeJo,
KOd((DUIMEHT TONE3HOTO AEHCTBUSI MPOCTHIX MEXAaHW3MOB), CIEays TPEII0KEHHON
WHCTPYKIIMU: TIPU BBINOJIHEHWH WM3MEPEHHH CcOOMpaTh AKCIEPUMEHTAIHHYIO
YCTAaHOBKY ¥ BBIYUCIISTh 3HAYEHNE NCKOMOMW BETTUIMHBI;

coOIIO/IaTh TIpaBHJIa TEXHUKH OE30MacHOCTH MpU paboTe ¢ JabopaTOpHBIM
000pyI0BaHHUEM;

UMETh TPEACTABIICHUE O TPUHIMMAX JACHCTBUS TPHOOPOB W TEXHHUYECCKUX
YCTPOMCTB: BECHI, TEPMOMETP, ITUHAMOMETpP, COOOIIAIOIIMECS COCYIbI, OapomeTp,
phIYar, MOABUKHBIN M HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCTIOIBL30BAHUEM MX OMHUCAHUS (B TOM YHUCIIE: MOIIIUITHUKY, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIMYCCKUN TPECC, MAaHOMETP, BHICOTOMEP, MOPIIHEBOW HACOC,
apeoMeTp), UCIOJIb3Yys 3HAHMS O CBOWCTBAX (PM3WUYECKHUX SBJICHUU M HEOOXOIMMBIC
busnyecKue 3aK0HBI ¥ 3aKOHOMEPHOCTH;

NPUBOANTH MPUMEPHI (HAXOAUTh HHPOPMAIMIO O TIPUMEpax) MPaKTHIECKOTO
WCIIOJIb30BaHUS (DU3MYECKUX 3HAHWUN B TIOBCEIHEBHOW JKM3HHU I OOECIICUCHUS
0€30MacHOCTH TpU OOpallleHUuH C TpUdOpaMu U TEXHUYECKUMHU YCTPONCTBAMU,
COXPAaHCHHS 3MI0pPOBbsI W COOJIOMCHHWS] HOPM OSKOJOTHYECKOTO TOBEICHUS B
OKPYXaIOIEH CpeIe;

OCYIIECTBJIATh OTOOP MCTOUHMKOB UH(popMalnuu B MIHTepHETE B COOTBETCTBUU
C 3aJaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE HMCIOIIMXCS 3HAHUH WU TyTEM
CpPaBHEHHs PA3IMYHBIX HMCTOYHUKOB BBIJACIATh HHGOPMAIMIO, KOTOpas SBISIETCS

MPOTUBOPEUHUBON UM MOXKET OBITh HETOCTOBEPHOM;



UCIIOJIb30BaTh MPHU BBITOJIHEHUH YYEOHBIX 3aJaHUil HAYyYHO-TIONYJISPHYIO
auTeparypy (U3NYECKOTO COAEpXaHHs, CIIPaBOYHBIE MaTepuajbl, PECypchl CETH
Wutepner, BnaxeTrs MNpuéMaMH KOHCIIEKTHMPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
“H(pOpMaIIMK U3 OHON 3HAKOBOUW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE 1 YCTHBIE COOOIIEHNS HA OCHOBE
2-3 HCTOYHMKOB HH(pOpMALMU, B TOM 4YHCIE MYyOJMYHO MPOBOAUTH KpaTKUE
coOOUIEHUSI O pe3yJpTaTaXx MPOEKTOB WIM Y4YEOHBIX HCCIEJOBAHUN, MPU STOM
IrPaMOTHO HCMOJNb30BaTh HW3YYCHHBIH TOHATUHHBIMA ammapaT Kypca (HU3UKH,
COIIPOBOKJATh BBICTYIUICHUE IIPE3ECHTALIUEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUWA pacHperessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJadyaMu, CIEIUTh 3a
BBINIOJIHEHUEM IUIaHA JIEWCTBUM, OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTb
IpYNIbl, BBICTpaWBaTh KOMMYHHMKAaTUBHOE B3aHMMOJICWCTBHE, YYWUTHIBAsI MHEHHE
OKPYKarOIIUX.

IIpeamMeTHble pe3yjbTaTbl OCBOCHHUSI NMPOrpaMmMbl Mo (u3HKe K KOHIY
o0y4yeHus B 8 Kkiacce:

[IpenmeTHble  pe3yiapTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh
c(OpPMUPOBAHHOCTH Y 00YJAIOUTUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHSA: Macca W pa3MEPbl MOJIEKYJ, TEIJIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arpPeraTHbIe COCTOSIHUS BEILECTBA, KPUCTAIIIMYECKUE U aMOp(HBIE
TE€Ja, HACBHIICHHBIM W HEHACBHIICHHBIM I1ap, BJIAXKHOCTH BO3JYyXd, TEMIIEpaTypa,
BHYTPEHHSSI DHEPrus, TEIUIOBOW JIBUIaTelb, AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil,
AIIEKTPUYECKOE MOJIE, IPOBOAHUKH U JUDJICKTPUKH, TIOCTOSHHBIN JIEKTPUYECKHUN TOK,
MarHuTHOE I0JIE;

pa3nuyaTh SIBIE€HUS (TEIUIOBOE pACUIMPEHHWE U CKaTue, Terlonepeaaya,
TEIUIOBOE  pPAaBHOBECHE, CMAayuMBaHWE, KallWJULIPHBIE  SIBJIICHHS, HCIIApEHHE,
KOHJICHCAIIHS, TIJIABJICHHE, KPUCTAJUIN3aLUs (oTBEpIAEBaHUE), KHUIICHHUE,
Terionepeaayda (TeIIoNpOBOAHOCTb, KOHBEKIMS, W3JIyYEHHE), SJIEKTPU3ALHUs Tell,

B3&HMO}I€I>1CTBPIG 3apsa0B, ﬂeﬁCTBHH QJICKTPUYICCKOI'0O TOKa, KOPOTKOC 3aMBbIKaHHC,



B3aMMOJICVICTBHE MAarHWTOB, JICCTBHE MAarHUTHOTO TMOJISI HAa MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAS MHIYKIMS) IO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OITBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3UYECKUX SBJICHUN B OKPYXKArOUIEM
MHpE, B TOM 4YHClIe (PU3HYCCKUE SIBJICHUS B IPUPOJIS: MOBEPXHOCTHOE HATSIKCHUE U
KalWJUISIPHBIE SIBJICHUS B NPUPOJIE, KPUCTAUIBI B mpupone, uznydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bl, 00pa30BaHKHE POCHI, TYMaHa, WHEs, CHEra,
AJNIEKTPUUYECKHE SBIEHUS B arMmocdepe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe mojie 3eMJid, Jpeid MoIt0CoB, POJb MAarHUTHOTO IOJS IS JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, TIPH 3TOM MEPEBOANTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SBIICHMUIA;

OIMHMCBHIBATh H3YyYCHHBIC CBOMCTBA Tel W (PU3WUYECKUE SBJICHHS, HCIIOIb3YS
dbu3uYecKre BEMUYMHBI (TeMIeparypa, BHYTPEHHSIE YHEPTUsl, KOJIUYECTBO TEIUIOTHI,
yleabHas TEMI0EMKOCTD BEIIIECTBA, YeJIbHAas TEIJIOTA IJIABICHU S, yIeIbHasl TEIIoTa
napooOpa3oBaHus, yAeldbHasl TEMJIOTa CrOpaHusl TOIUIMBA, KOA(P(UIIMEHT MOJIE3HOIO
JICUCTBUA TEIJIOBOM MAallMHBI, OTHOCUTEJIbHAS BIAXXHOCTh BO3yXa, JICKTPUUYECKUMN
3apsill, CWia TOKa, DJICKTPUYECKOE HAIPSKEHUE, CONPOTHUBJICHUE IPOBOIHUKA,
yIIeJIbHOE COMPOTURIIEHUE BEILIECTBA, paboTa U MOITHOCTH JIEKTPUUECKOTO TOKA), PU
OMMMCAaHWH TPABUIBLHO TPAKTOBATh (PU3WUYECKHN CMBICT HMCIOJIB3YEMbIX BEIIMYHH,
0003HAUCHUS U €AMHULIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYHWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEIIUNYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PH3NUECKHUE SBICHUS U MPOIIECCHI, UCIIONb3Ys
OCHOBHBIE TIOJOXXEHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUM CTPOCHUS BENIECTBA,
INPUHIIUAN CYIEPIO3UIIMU oIl (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHCHHS
3apsiia, 3akoH Oma 11 ydacTka 1menu, 3akoH JDxoynsi-JIeHIa, 3aKoH COXpaHEeHUs
SHEPTUH, IPU STOM YMETh (POPMYIIMPOBATH 3aKOH U 3alUCHIBATH €0 MATEMaTUYECKOE
BBIpAKEHHUE;

O00BACHSATH (1)I/ISI/I‘ICCKI/IC IMpOHECChI U CBOMCTBA TCJI, B TOM 4YHCJIE U B KOHTCKCTC



CUTYaIun MPAKTUKO-OPHUEHTHPOBAHHOT O XapakTepa: BBISBJISITH
IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOTHYECKUX IIaroB C
UCIOJIb30BaHNEM |—2 WM3y4EHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUN, (PU3NUECKHUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiarh pacy€THbIC 3a/a4u B 2—3 NEWCTBUsI, UCIIONB3YSl 3aKOHBI M (HOPMYIIBI,
CBSI3bIBAIONINE (U3MYECKHME BEIMYMHBI: HAa OCHOBE AaHAlM3a YCJIOBUSA 3a/a4yu
3allMChIBATh KPATKOE YCIIOBHUE, BBISBISITh HEJOCTATOK JAHHBIX JIJISl PEIICHUS 33a4uH,
BBIOMPATH 3aKOHBI U ()OPMYIIBI, HEOOXOAUMBIE I €€ PENICHHs], TPOBOAUTH PACUEThI
U CpaBHUBaTh TIOJYyYEHHOE 3HAUCHUE (PU3NYECKOW BEIUYHHBI C W3BECTHBIMHU
JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOITN (PU3NIECKUX
METOJIOB,  MCIONB3ysd  OMHCAaHUE  KCCICIOBAaHUS, BBIICHATh  IPOBEPSIEMOE
MIPEIONIOKEHNE, OICHWBATh IMPABUIBLHOCTH IOpPSJIKA IMPOBEACHUS HCCIICIOBAHUS,
MIPOBOJUTH BHIBOJIBI;

MIPOBOAMTH OIBITHI 10 HAOIOMCHHUIO (DM3MYECKUX SBICHUA WM (DU3HICCKUX
CBOMCTB TeJ (KamWJUISpHBIC SBJICHUSI, 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro 00bhEMa,
TeMIIepaTyphl, CKOPOCTH MPOIIECcCa OCTHIBAHUS M HATPEBAHUS TPU U3ITYICHUH OT I[BETA
u3Nydaromen (Morjomaroiieii) MOBEPXHOCTH, CKOPOCTh HCHApEeHHUs BOJBI OT
TEMIIEpaTyphl JKUJIKOCTA W TUIOMAAN €€ TOBEPXHOCTH, OHJICKTpHU3AIUs Tel W
B3aMMO/ICHICTBHE AJIEKTPUIECKUX 3apsI0B, B3aMMOJICHCTBIE TOCTOSIHHBIX MAarHUTOB,
BU3YaJIM3aIisi MATHUTHBIX ITOJICH MIOCTOSSHHBIX MarHUTOB, IEHCTBUS MarHUTHOTO TTOJIS
Ha TIPOBOAHUK C TOKOM, CBOWCTBA 3JICKTPOMAarHWTa, CBOWCTBA DJICKTPOJBHUTATENS
MOCTOSIHHOTO TOKa): (OpMyJIHUpOBaTh MpOBEpPSEMbIC MPEANONIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIOKEHHOTO OOOpYAOBaHMS, OIMCHIBATH XOJ ONBITA U
bopMyIHpOBaTH BHIBOIBL;

BBITIONIHATh TPSIMbIE W3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIHHON BIIAKHOCTHU
BO3lyXa, CHJIBI TOKA, HAIMPSIKEHUS C HWCIOJH30BAaHHUEM aHAJOTOBBIX MPUOOPOB U
JTATYNKOB (DM3UYECKUX BEIIMYWH, CPAaBHHUBATh PE3YyJbTAaThl H3MEPEHHUH C Y4ETOM

3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;



MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3MYECKOW BEIMYUHBI OT
JIPYrod ¢ HCIOIb30BAHUEM TMPAMBIX H3MEpPEHUM (3aBUCUMOCTh CONPOTUBIICHUS
MPOBOJHUKA OT €ro JJIMHBL, TUIONIAJAM TOMEPEYHOr0 CEYEHUs U YIEIbHOTO
COIIPOTHUBIICHHSI BEIICCTBA MPOBOIHUKA, CHIIBI TOKA, MAYIIETO Yepe3 MPOBOAHUK, OT
HaAMPsDKCHUST Ha TPOBOJIHUKE, MCCIIEIOBAaHUE TMOCIIEI0BATEILHOTO U TapalIeIbHOTO
COCIMHEHUN IPOBOJHUKOB): TUIAHUPOBATh HCCIIEIOBaHUE, COOMPATh YCTAHOBKY H
BBITIOJIHATh U3MEPEHUs, CIeNys MPEAI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH B BHUJE TaOIMI] U TpadUKOB, MPOBOAWTH BBIBOJBI II0
pe3ynbTaTaMm UCCIIEOBaHUS;

MPOBOANTh KOCBEHHBIE W3MEpeHUs (DU3MYECKUX BeMWUWH (yAeTabHas
TEMJIOEMKOCTh  BEIIECTBA, COMNPOTUBICHUE TNPOBOAHMKA, padoTa W MOIUIHOCTb
AJIIEKTPUUYECKOTO TOKA): TJIAHUPOBATH W3MEPEHUs, COOMpPATh IKCIEPUMEHTAIHHYIO
YCTaHOBKY, CIEAYs MPEI0KCHHOW HHCTPYKIINH, ¥ BRIYUCIISATH 3HAUCHUE BEITMYUHEI;

coOMrofaTh MpaBWJIa TEXHUKH OE30MACHOCTH TpH paboTe C J1abopaTOPHBIM
000pyJI0BaHUEM;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € UCTOJIB30BAHUEM X OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHUS TOMOB,
TUTPOMETp, TapoBas TYpOWHA, aMIEpMETp, BOJIBTMETP, CUYETUMK IIICKTPUYECKOMN
DHEPTUHU, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArPEeBATENBbHBIC JIIEKTPOIPUOOPHI
(mpuMepsI), 3JIEKTPUYECKHE MPEAOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOABUTATEH
MOCTOSIHHOTO TOKA), MCIOJb3ysl 3HaHUS O CBOMCTBAaX (PU3UYECKUX SBICHUUA U
Heo0XoanMble GU3NIECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEILHBIE MPUOOPHI
0 CXeMaM ¥ CXEMAaTHYHBIM pHUCYHKaM (KUJAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPaHMUsI, JIEKTPOCKOI, peocTar),
COCTaBIISITh CXEMbI DJIEKTPUYECKUX IIENEeH C MOCIeNO0BATEIbHBIM U TapauiebHBIM
COCTMHEHWEM  DJJIEMEHTOB, pa3nyas  YCIOBHbIE OOO3HAYECHHS  DJIIEMECHTOB
AIEKTPUYECKUX LIETIEH;

IPUBOJIUTH MPUMEPHI (HAXOAUTh MH(MOpPMAIMIO O MpUMEpax) MPaKTHUECKOro



UCIOJIb30BaHUsl (PU3MUYECKUX 3HAHUU B IOBCEJAHEBHOW >KU3HU M1 0OOECIEUEHHUS
0e30macHOCTU MpH OOpallleHuu ¢ OpubopaMu U TEXHUYECKMMH YCTpOICTBamu,
COXpaHEHHUsl 3J0pOBbS U COOJIIOACHHUS HOPM 3SKOJOIMYECKOro IOBEACHUS B
OKpYKalolllen Cpeae;

OCYILECTBIISTh NOUCK HHPOopMaluu pusndeckoro conepxxkanus B Untepuere, Ha
OCHOBE MMEIOIIUXCS 3HAHUN W MYTEM CpPABHEHMS JOMOJIHUTEIbHBIX HCTOYHHKOB
BBIICNISATh MH(OPMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMIOJIHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO
auTeparypy (GU3NYECKOro COACp)KaHUs, CIPAaBOYHBIE MaTepuUalibl, PECYpChl CETU
Wutepuer, Bnanerb nNpuéMamMud KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOLIEHHUs, 0000111ast
uH(pOpPMAINIO U3 HECKOJIHKMX MCTOYHUKOB, B TOM YHCJIE IyOJIMYHO MPEICTaBISAThH
pE3yJIbTAThl MPOEKTHOW MM MCCIIEI0BATEIBCKON EATEIbHOCTH, IPU STOM IT'PAMOTHO
UCIOJIb30BaTh M3YYCHHBIM MOHSATUUHBIN ammapar Kypca (PU3UKH, COMPOBOXKIATH
BBICTYIIJIEHUE NTPE3CHTALIUEN;

MIPU BBIMOJIHEHUH Y4€OHBIX MPOEKTOB U UCCIIEI0BaHUN (PU3NUECKUX MPOIIECCOB
pacrpenensTh 0053aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTAaBICHHBIMU 3aJja4aMU,
CIIEIUTh 32 BBINOJHEHHEM IUJIaHA JEHCTBUM M KOPPEKTUPOBATH €ro, OLEHUBATh
COOCTBEHHBII BKJIaJ B JCSATEIbHOCTb TPYMIbI, BBICTPAaWBATh KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, TIPOSIBIISISt TOTOBHOCTH pa3peniarb KOH(INKTHL.

IIpeameTHBIe pe3yabTAaThl OCBOCHHSI NMPOrPaMMbl MO0 (HU3HKE K KOHIY
o0yuenusi B 9 ki1acce:

[IpenmetrHble  pe3ynbTaTbl Ha ©0a30BOM  YPOBHE JIOJDKHBI — OTpaXKaTh
c(hOpMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIA:

UCIOJIb30BaTh MOHATHUS: CUCTEMa OTCUYETA, MaTEpUAJIbHASL TOUKA, TPAEKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHUUECKOT0 ABUKEHUS, eopmarius (ympyras, miacTHIeckas),

TpEHHUE, IEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh M MEpPerpy3kH, IEHTP



TSDKECTH, a0CONIOTHO TBEPIOE TENO, IEHTP THKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHWYeCKue KoJieOaHWs W  BOJHBL, 3BYK, HH(GPa3ByK U  YIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, IITKAJIa AJICKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhl WCITYCKAaHWS W TIOTJIONMICHUs, anbda-, Oera- U ramma-
U3ITy4EHUS, U30TOMBI, S/ICpHAs DHEPTETHKA;

pa3nuuath SBJICHHS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKCHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHUE, CBOOOIHOE MaJeHUE Te,
pPaBHOMEPHOE JIBIDKCHHE I10 OKPYKHOCTH, B3aMMOJICWCTBHE TEJ, PEAKTUBHOE
JBIDKCHHUE, KOJeOaTeIbHOE JIBH)KEHHUE (3aTyXalolllue W BBIHYKJICHHBIC KOJICOaHUs),
pe30HaHC, BOJHOBOE  JBM)KEHHE, OTpaXEHHUE  3BYKa, IPSIMOJIMHEWHOE
pacrpocTpaHeHne, OTpakKeHUE U ITPEJIOMIICHHE CBETa, ITOJTHOE BHYTPEHHEE OTPaKEHUE
CBETa, paslioKeHHe OesIoro cCBeTa B CHEKTP M CJIOKECHHE CIEKTPaJbHBIX IIBETOB,
JTUCTIEPCHsI CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTh, BO3HHKHOBEHHE JIMHEHYATOTO
CIEKTpa M3TyYEHHUsI) TI0 ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHAX JaHHOE (PU3NUIECKOE SBIICHUE;

pacro3HaBaTh MPOSBIICHUE M3YYCHHBIX (PU3MYCCKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM ducie (GU3NISCKUE SIBICHUS B IPUPOJIC: TIPUIIUBBI U OTJIMBBI, IBKCHHEC
mianer COJHEYHOH CHCTEMBI, PEAKTUBHOEC JBMIKEHHWE JKHUBBIX OPraHW3MOB,
BOCTIPUSTHE 3BYKOB >KMBOTHBIMH, 3EMJICTPSCEHHE, CEMCMUYECKUE BOJHBI, IYHAMH,
9XO0, I[IBETA TEJI, ONTUYECKHUE SIBJICHUS B PUPOJIE, OMOJIOTMIECKOE IEUCTBHUE BUIUMOTO,
yIbTPaPHOIETOBOTO U PEHTTEHOBCKOTO M3J1y4YCeHHUM, €CTECTBEHHBIN pPalOaKTHBHBIMN
$OH, KOCMUYECKHE JIy4d, PATUOAKTUBHOE W3IITYYCHUE MPUPOTHBIX MHUHEPAJIOB,
JeCTBUE PaMOaKTUBHBIX U3Ty4CHHUI Ha OPraHU3M YeJI0BeKa), IIPH ATOM MEPEBOIUTH
MPaKTUYECKYIO 3a7ja4y B y4e€OHYIO, BBIACISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bU3UYECKHUX SBICHUM;

ONMHMCHIBATh H3YyYCHHBIC CBOMCTBA Tel W (PU3NUYECKUE SBICHHS, HCIIOIb3YS
bu3nYecKre BEIMYNHBI (CPEIHSIS 1 MTHOBEHHAS CKOPOCTh Teja TIPH HEPABHOMEPHOM
JBIKEHUHU, YCKOPEHUeE, MepeMeEIIeHNe, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHUS, CHUJia

YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTrO MaIEHUs, BEC TENa, UMITYJIbC TENa,



UMITYJIbC CHJIbI, MEXaHH4YecKass paboTa U MOIIHOCTb, MMOTEHIMAIbHAS SHEPIUsl Tela,
HOJHSATOrO HaJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAJIBHAS YHEPrUsl CHKATOM MPYKHUHBI,
KMHETHYECKass DSHEprus, IOJHas MEXaHW4YeCKas »JHEPrus, NEpHoJ M 4YacToTa
KojeOaHul, NIJMHA BOJHBI, FPOMKOCTh 3BYKa M BBICOTA TOHA, CKOpPOCTh CBETA,
[IOKAa3aTellb MPEJIOMJIEHUSI CpElbl), MpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bu3MUECKUI CMBICT UCIIOJIb3YEMbIX BEJTMYMH, 0003HAUCHHUS U €IMHULIBI (PU3NYECKUX
BEJIMYMH, HAXOAWUTh (POPMyJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3HMUECKYIO BEJIMUYUHY C
JIPYTMMH BEIMYWHAMU, CTPOUTH TpadUKU H3YYEHHBIX 3aBHCHUMOCTEH (PU3MUECKHX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOIECCHI, UCIIOIb3YS
3aKOH COXpaHEHUsI SDHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIUI CYIEPIIO3ULIUN
CWI, NPUHLUII OTHOCUTENbHOCTH ['amwies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS
UMITYJIbCA, 3aKOHBl OTPAXEHUS U TPEJOMIICHHUS CBETA, 3aKOHbl COXPaHEHUS
3apsiIOBOrO U MAcCOBOI'O YMCEN MPH AJIEPHBIX PEAKUMSIX, IPU 3TOM (POPMYIUPOBAThH
3aKOH U 3alMChIBATH €T0 MATEMAaTHUYECKOE BhIPAXKEHUE;

OOBACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyalui IIPAKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBJISITh
MPUYUHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB C
UCTOJIb30BaHUEM 2—3 HU3YYEHHBIX CBOMCTBA (DU3WYECKUX SBJICHUM, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacy€THBIE 3a7a4u (ONMUPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHHUI),
UCTIOJIBb3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UYECKUE BEIUYUHBL: HA OCHOBE
aHaJIM3a YCJIOBHS 3a/1a41 3alHCHIBATH KPATKOE YCIOBUE, BBISBIATH HENOCTAIOLINE WIIN
M30BITOYHBIE TAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JJISl PEILEHUS,
IPOBOAUTH pPacd€Tsl M OLEHHUBATh PEAIUCTUYHOCTh IOJYYEHHOI'O 3HA4YEHUS
(bU3UYECKON BETMYNHBL;

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIMTH MPU MOMOILIU (PU3HUECKUX
METO/IOB,  MCIOJb3ysd  ONHCAaHUE  HCCIECAOBAaHUSA, BBIAEIATH  IMPOBEPSEMOE

MMPCAIIOJIOKECHUE, OLUCHUMBATL IIPABUJIBLHOCTL IMOpAAKA IIPOBCACHHA HCCIICAOBAHMA,



MIPOBOJIUTH BBIBOJIBI, MHTEPIIPETUPOBATH PE3YNIbTAThI HAOIIOICHUH U OIBITOB;

IPOBOJUTH OIBITHl IO HAOJIOJEHUIO (DU3MUECKUX SBICHUM WM (PU3NYECKUX
CBOMCTB TeNl (M3ydeHHE BTOPOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHUs IHEPIrHH,
3aBHCHUMOCTh IME€pUOJAa KOJICOaHUN NPYKMHHOTO MasiTHUKa OT MacChl rpy3a u
KECTKOCTU TPYKHUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MaJlbIX KOJICOaHUI,
NPSMOJIMHEWHOE PAaCHpOCTPAHEHUE CBETA, DPA3JIOKEHHE OEoro cBera B CHEKTD,
U3YYEHUE CBOMCTB M300paKE€HUS B IUIOCKOM 3€pKaJ€ M CBOWCTB H300pa)KeHMs
npeaMeTa B COOMpArOIIei JIMH3€e, HAOI0IEHUE CIUIOMIHBIX U JJMHEHYaThIX CIIEKTPOB
U3IY4YEHMsI): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY U3 HU30BITOYHOTO Habopa
000py10BaHMsI, OMUCHIBATH XOJ OMBITA U €r0 Pe3yNbTaThl, (HOPMYIHUPOBATH BHIBOBI;

IPOBOJUTh TPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHUM, OIpenenss
CpeAHee 3HAYeHHE HU3MepsieMOd BEIMYUHBI ((POKYCHOE pacCTOSHHE COOMparouieil
JIMH3bI), 000CHOBBIBAThH BBIOOP crioco0a u3MepeHus (M3MEpUTENbHOr0 Nprudopa);

OPOBOJIUTh  WCCJENOBAaHME  3aBUCHUMOCTEH  (PU3UYECKMX  BEJIMYMH  C
UCTIOJIb30BAaHUEM TMPSIMBIX HW3MEpPEHHH (3aBUCHMOCTh MYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBMXEHMHM 0€3 HadyaJlbHOM CKOpOCTH, Nepuoaa KojeOaHui
MaTeMaTHYeCKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETa OT
yrja NajeHus U yriia IpeloMIIEHHs OT yIila NaJeHUs): IIaHUPOBATh UCCIIEA0BAHNUE,
CaMOCTOSAITETIbHO CcOOMpaTh YCTaHOBKY, (UKCHPOBATH pPE3yNIbTAThl IOJTYYEHHOM
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJIE€ TAOJIUI U IPaQHUKOB, IPOBOAUTH BBIBOJIbI
0 pe3yJibTaTaM HCCIIEI0BaHuUs;

MIPOBOJIUTH KOCBEHHBIE H3MEPEHUsT (PU3NUECKUX BEJTMUUH (CPEIHsS CKOPOCTh U
YCKOpEHHE Tea MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOAHOIO MaIeHNUs,
XKECTKOCTh MPYKUHBI, KO3DPUIIMEHT TPEHUSI CKOJBXKEHUS, MEXaHU4YecKas paboTa u
MOII[HOCTh, YacToTa W MEepUoj KoJIeOaHUM MAaTeMaTHYecKoro M MPYKHMHHOI'O
MasiTHUKOB, ONTHYECKas Cuia coOuparomield JHH3bl, pPagUOaKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHUS, COOMPATh DKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJIHSITH
U3MEPEHHUs], CIeNys MPENIOKEHHOW HHCTPYKIIUH, BHIYUCIATh 3HAUEHNUE BEJIUMYUHBI U

aHAIM3UPOBATh IMOJYYEHHBIC pPE3YyJAbTaThbl C YYETOM 3aJlaHHOM MOTPEIIHOCTH



U3MEPEHUN;

coOJIt0/1aTh NpaBUJia TEXHUKHU O€30MacHOCTH Npu pabore ¢ JadopaTOPHBIM
000pyI0BaHHUEM;

pa3nu4yaTh OCHOBHBIE TPHU3HAKA HW3YYCHHBIX (U3NYECKUX  MOJEINei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUEYHBIM MCTOYHUK CBETa, JIy,
TOHKas JINH3a, TUTaHeTapHask MOJIeIh aTOMa, HYKJIOHHAs MOJIeTThb aTOMHOTO sI/Ipa;

XapaKTepU30BaTh MPUHIMIBI JEHUCTBUSI U3YUEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOMCTB C HCIOJB30BAHMEM HMX OMUCAHHS (B TOM YHCIE: CIUIOMETp, AATYUKU
IOJIOXKEHUS, PACCTOSAHMUS M YCKOPEHHUs, pakKeTa, »3XOJOT, OYKH, IEepPUCKOIL,
¢doroanmapaT, ONTUYECKUE CBETOBOIBI, CIIEKTPOCKOII, 103UMETp, kKamepa Bunbcona),
UCIOJb3Ysl 3HAHUSI O CBOMCTBAX (pU3MUECKUX SBJICHUM U HEOOXOAMMBIE (PU3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBl M CXEMAaTHYHBIE PUCYHKH HW3YYCHHBIX TEXHHUYECKHX
YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOIMUECKUX MPOLIECCOB MIPU PELLICHUU
y4eOHO-TIPAKTHUECKUX 3a7a4, ONTHYECKHE CXEMBI I MOCTPOCHUSI U300paKEHHUN B
IUIOCKOM 3€pKaJie M COOMparolel JINH3E;

OPUBOAUTH MPUMEPHI (HAXOAUTh MH(MOPMALUIO O MpPUMEpax) MPaKTHUYECKOIro
UCTIONh30BaHUS (U3NYECKUX 3HAHWW B TIOBCEIHEBHOW KHU3HU IS OOECTICUeHUs
0e30macHOCTH MpH OOpallleHuHu ¢ TpubopaMu W TEXHUYECKHMMH YCTpPOICTBamu,
COXpaHEHHUs 3[0pOBbSl U COONIOACHHUS HOPM DSKOJOIMYECKOrO IIOBEACHUS B
OKpY’KarolleH Cpefe;

OCYLIECTBISATh MOMCK HHpopManmu B HHTepHETe, CaMOCTOSTENHLHO
(dopMynupysi MOMCKOBBIM 3alpoC, HAXOAUTh IyTH OMNPEAEJICHUS JIOCTOBEPHOCTH
NnoJy4eHHOW WH(GOpMAIMM Ha OCHOBE HMEIOIIUXCS 3HAHUM W OTOJHUTEITBHBIX
UCTOYHHKOB;

UCIOJb30BaTh IPHU BBINOJIHEHUU YUYEOHBIX 33JaHUM HayYHO-TOMYJISIPHYIO
JUTEpaTypy, CIPaBOUHbIE MaTepUalibl, pecypchl cetu MHTepHeT, BIajeTh mpuéMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs HHPOpPMALMM W3 OJHOW 3HAKOBOM

CUCTEMBI B IPYTYIO;



co3/1aBaTh COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJIBKMX HCTOYHHMKOB, IMYOJMYHO MPEACTaBIATh PE3yJIbTaThl
IIPOCKTHOM WM  HUCCIENOBATEIIbCKOW  JEATEIbHOCTH, IIPU OTOM I'PaMOTHO
UCIOJIb30BaTh M3YYECHHBIM TMOHATUWHBINA ammapar MU3y4yaeMoro pasziena (QpU3Mku u

COIMPOBOXKJIATh BBICTYIJICHHE MpEe3CHTalueil ¢ ydéToM OCOOEHHOCTEH ayauTOpHH

00 yJaromuxcs.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosauvecTBo 4yacoB DJIeKTPOHHbIE
Ne | HaumeHoBaHue
(uudposbie)
n/ pas3aeyioB U TeM Bcer | KonTpouabH IIpakTHUyeck
oOpa3oBarejbHbIE
n NPOrpaMMbl 0 ble padoThI ue padoTsbl
pecypchbl
Pazgea 1. @®u3uka u e€é posib B NO3HAHUM OKPY/KAIOLIEro MUpa
PU3IKA - HAVKE O bubmmoreka [IOK
1.1 Y 2 https://m.edso0.ru/7f416
IpUPOIE
194
DUBHUCCKIE bub6muorexa IIOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHAay4YH bubmotexa [JOK
1.3 BIif METOT 2 1 https://m.edso0.ru/7f416
MMO3HAHUS 194
HWroro no pazgeny 6

Paznen 2. HepBOHa‘laJ'lLHLIe CBCACHHSA 0 CTPOCHUH BelleCTBA

Crpocnue bubmorexa [IOK

2.1 1 https://m.edso00.ru/7f416
BEIICCTBA

194

JIBmxenue u bu6motexa [IOK

2.2 B3aMMOJEHCTBHE 2 1 https://m.edsoo.ru/7f416
YacTHIl BEIIeCTBA 194
ArperaTHbie bubmmorexa [{OK

2.3 COCTOSIHUSA 2 https://m.edsoo.ru/7f416
BEIIlECTBA 194

Hroro no pazneny 5

Paznen 3. JIBu:keHue U B3auMojaeiicTBUE TeJ



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

31 Mexannyeckoe 3

NBIKEHHE

bubmmoreka [IOK
https://m.edsoo.ru/7f416
194

Wuepnust, macca,

bu6moreka [JOK

3.2 4 1 https://m.edso00.ru/7f416
IUIOTHOCTh
194
bubmmorexa [JOK
3.3 Cuia. Buasl cun 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no pazneny 21

Pa3nen 4. JlaBienue TBEpPABIX TeJ, :KUIAKOCTEH 1 ra3oB

JaBnenue.
Ilepenaua
Ha}fﬂ :Hm Bu6morexa L[OK
4.1 . 3 https://m.edsoo.ru/7f416
TBepI[BIMI/I TCJIaMHU, 19 4
KUJIKOCTSIMU U -
rasamu
Jlasnenne bubmmoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
KUIKOCTHU 194
bub6muorexa IIOK
A
4.3 T™OChepHOe 6 https://m.edsoo.ru/7f416
TaBJIEHUE 104
elficTBHE
inmcocm U rasa bubmiorexa IIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
Ha TIOTPYKEHHOE B 104
HUX TEJIO -
Wroro no pazneny 21

Pazgen 5. PaboTa m MomHOCTB. JDHeprusi

Pa6ota u bubmmoreka [IOK
5.1 3 1 https://m.eds00.ru/7f416
MOIIHOCTE
194
ITpocteie bu6motexa [IOK
5.2 5 1 https://m.edsoo.ru/7f416
MCXAaHHN3MBbI
194
Mexanudeckas bubanorexa LIOK
5.3 4 1 1 https://m.edso00.ru/7f416
SHEPrus
194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO
YACOB I10 68 3 12
ITPOI'PAMME



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

8 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
Ne HaumeHnoBanmue
/ B K I (uudposbIe)
1} Ppa3aecjioB U TEM cer OHTPOJILH PaKTHYECK 06pPa30BATEIBLHbIC
n NnporpaMmmabl o ble paboThI ue padoThbl
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
Crpoenue u bubmotexa [JOK
11 CBOICTBA 7 https://m.edsoo.ru/7f418
BEILICCTBA 1ce
TeroBbe bu6moreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f418
IPOLECCHI 1o
Hroro no pazaeny 28

Pa3znen 2. JinekTpuyecKkue i MAarHUTHBIE SIBJICHUSI

DIIEKTPUYECKUE
3apsiIbI. bubmmorexa [{OK
2.1 3apsiKeHHbIE 7 1 https://m.edsoo.ru/7f418
TElla U UX lce
B3aUMO/ICHCTBHE
ITocTostHHBIH bu6moreka [JOK
2.2 ANCKTPHYUCCKUI 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MarHITHbLC bu6moreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHHSI
lce
DJIEKTPOMarHUuTH bubmorexa [TOK
24 P 4 https://m.edsoo.ru/7f418
ast MHYKITUS
lce
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
14,
YACOB I1O 08 3 >
I[TPOTPAMME



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

9 KVIACC

KosmnuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue
(uudposbie)
n/ | pasgearoBurTeM | Beer | Kourpoabn | IIpakrHuyeck
oOpa3oBarejbHbIE
n TMPOrpamMMbl 0 ble padoThbl ue padoTbl
pecypchbl
Paznen 1. Mexanudeckue siBJIeHUsI
Mexanundeckoe
BIKEHHE 1 bub6morexa IIOK
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €ro
426
OIMMCaHuA
BzaumogeiicTBu Brbmiorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
e Te
4a6
3aKOHbI bub6muorexa IIOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUSs
4a6
Hroro no pazueiy 40
Pa3znen 2. Mexanuyeckue Kojed0aHusl U BOJTHBI
Mexanunueckre Bubmiorexa OK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHust
4a6
Mexanuueckre Bubmiorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Wroro mo pazneny 15

Pa3nen 3. DineKTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI

ONEeKTPOMarHuT
HOe HoJIe 1 bubmmoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a
AEKTPOMArHuTH 436
bI€ BOJIHBI -
Hroro mo pazngeny 6
Paznen 4. CBeToBbBIE ABJICHUS
3aKOHBI bubmorexa [IOK
4.1 pacnpocTpaHeH! 6 2 https://m.edsoo.ru/7f41la
s1 CBeTa 4a6
JIuH3EI 1 bub6mmoreka [JOK
4.2 OITHYECKHE 6 3 https://m.edsoo.ru/7f41a
npubopsl 4a6
Pasnoxxenue bub6morexa IIOK
4.3 Oeroro ceera B 3 2 https://m.edsoo.ru/7f41a
CHEKTP 426
Wroro mo pazneny 15

Pa3znea 5. KBaHnTOBBIC ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hcnyckanue n

bubmoreka [IOK

5.1 TIOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CrpocHie bub6moreka IJOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO siJIpa
4a6
SepHbic bub6morexa IIOK
5.3 P 7 1 https://m.edsoo.ru/7f41a
peaxiuu
4a6
Wroro no pazneny 17
Pasnen 6. [loBTOpuUTEIHHO-0000 1AM MOAYIb
IToBTOpEHue u
000011eHIE but6mmoreka [JOK
6.1 COZICPIKAHUS 9 2 https://m.edsoo.ru/7f41a
Kypca (pU3HMKH 3a 436
7-9 xnacc
Hroro no pazneny 9
OBLIEE
KOJIMYECTBO
YJACOB IIO 102 27

ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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