MyHuuunansHoe 6iomkeTHoe obueobpazoBaTesibHOE yupekIeHHe
«KapbepHoBckas cpeanss wkona Cakckoro paitona Pecrrybnnku Kpbim»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Pyxosoautens [ILIMO 3amectutens aupektopa  I[lpukasz Nel73
i f/é/'/ MBOY «KapbepHOBCKaﬂ oT «23» 08. 2023r.
3.H.AbkensmMoBa cpennss wkona» T
% Jlupektop MBOY.
[IpoTokon 3acenanus (

” «KapbepHOBCKas cpeHss
A.B.M6parumoBa ({0, Z l

oT «23» 08.2023 r.

LLIMO No4 o
oT «23» 08.2023 r.

:H. Ga’ﬁapoaa

ey

=

PABOYASI IPOTPAMMA
(ID 3044824)

[Ipenmer _®Du3uka

YpoBeHb ba3oBblii ypoBenb

Kmacce 7-9

Cpoxk peanuzauuu TpH roaa

Jlannas pabouasi nporpaMma cOOTBETCTBYET (peiepalibHOM 00pa3oBaTesibHOM
nporpamMme 0CHOBHOTo 0011ero obpa3oBaHms, yTBEPKACHHOMH MPHKAa30M

MuHucTepcTBa NPOCBELLEHUS
Poccuiickoii ®enepauuu ot 18 mast 2023 N 370 «O06 yreepx)aeHuu peaepanbHoii

obpa3zoBaTe/ibHOH NMPOrpaMmMbl OCHOBHOIO
obulero obpazoBaHus»

c. Kapsepnoe, 2023

N



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOT'O OOILIET0 0Opa30BaHMs COCTaBJIeHA
Ha OCHOBE MOJOXKEHUW M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTesbHON MporpaMmsl, rpeactaBieHHbix B @I'OC OO0, a takxke ¢
yuétoM (enepanbHOl paboueit mporpaMMbl BocniuTanus U KoHienuu npemnoiaBanus
yueOHoro npeameta «Dusuka.

Copepxxanue mporpamMMbl 10 (GU3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTEeCTBEHHO-HaYyYHOW TpPaMOTHOCTH OOYYAIOMIMXCA U OpraHu3aluio H3y4eHHs
¢u3MKM Ha AesATeNbHOCTHOM oOcHOBe. B mporpamme mo ¢u3nuke y4HUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mnpenMera B peanusanuu TpedoBanuit ®I'OC OO0 «k
IUIAHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yibTaTaM OOYUYCHHUs, a TaKKe
MEXIIPEMETHBIE CBS3U €CTECTBEHHO-HAY4YHBIX YYE€OHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma no ¢u3MKe ycTaHABIMBAET paclpeiesieHue y4eOHOro MaTepualia mo
rogaM oOyueHus (MO Kiaccam), TMpeiaraer MNPUMEPHYIO TOCJIeI0BaTEIbHOCTh
U3Y4YEeHHs] TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTUS MPEAMETHOTO COJEPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEH 00yYalOIIUXCS.

[Iporpamma no ¢usuke pazpaboTaHa C LETbI0 OKa3aHUs METOIUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3YIONIUM JJii €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
PEIMETOB, MOCKOIbKY (DU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SBJICHUIA,
U3y4aeMbIX XUMHUEH, OWOoJorHuel, acTpoHOMUeH W ¢du3udeckor reorpadueii, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPa, MNPEIOCTABISIET HaubOojee SCHbIC
oOpa3ubl MPUMEHEHUsT HAyYHOTO METOJa IO3HAaHMS, TO €CTh CIOco0a MOTyYeHHUs
JIOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TMaBHBIX 3aaad  (U3MYECKOro oOpa3oBaHUS B CTPYKType oOIIero
oOpa3oBaHHs COCTOUT B (OPMHPOBAHUHM €CTECTBEHHO-HAYYHON TpPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenue ¢uszmku Ha 6a30BOM YPOBHE MPEJIIOIATAET OBIAJICHUE CIEAYIOIMNMU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIIUMHI €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCT:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE/IOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJIB30BaTh HAyYHbIE JOKA3aTEJIbCTBA
JUTS1 TIOJTyYE€HUST BBIBOJIOB.

[enun wu3ydyeHus ¢(U3UKK HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus yudeOHoro mnpenmera «®Duszuka» B
oOpazoBaTebHbIX OopraHu3zanusax Pocculickoit denepanuu, peaau3yronux OCHOBHbIE
oO1ieo0pa3oBareyibHble  MPOTPaMMbl,  yTBEepXKIAEHHOM  pemeHueM  Kosmeruun



MunuctepctBa npocsetieHus: Poccutickoit dexneparnuu (mpotokoi ot 3 aekadbpst 2019
r. Ne TIK-4BH).
Ieaun nzyyenus pusuku:

NpUOOpPETeHHE WHTEpeca M CTPEMJICHHS OOydJalolmuxcs K HaydHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE WX MHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE TPEICTABICHUH O HAYYHOM METOJE TMO3HAHUS U (OPMHPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOIITUM SIBJICHUSM;

(GbopMHpOBaHUE HAYYHOT'O MHUPOBO33PCHHS KaK pPe3ysibTaTa M3y4CeHUS OCHOB
CTPOEHUS MaTepUH M PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

dbopMHUpOBaHUE TPEACTABICHUH O POAW (PU3UKH IS PA3BUTHS JAPYTHX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHE MIPE/ICTaBIICHUN 0 BO3MOKHBIX chepax Oynyien
npo(eCCHOHATBLHOW JIeITeILHOCTH, CBSI3aHHOW ¢ (PM3WKOM, MOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUHU.

JlocTrkeHue 3TUX 1IeJIel TPorpaMMsl Mo (PU3uMKe Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ecTIeUnBaETCs PEIICHUEM CIEIYIOIINX 3a4a4:

IPHOOPETCHUE 3HAHUKI O JUCKPETHOM CTPOCHHUH BEIICCTBA, O MEXAaHHMYCCKHUX,
TETUIOBBIX, JICKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NpUOOpETCHHE YMEHHWH OIMUCHIBATH U OOBSACHATh (DU3MUECKUE SIBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE  METOJOB  pEHICHHWs  TNPOCTEWITNX  pacu€THBIX  3amad  C
UCTIOIh30BaHUEM buznuecKux MOJIETICH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yYMEHWU HaOJIONaTh MPHPOIHBIC SIBICHUS W BBIOJHATH OIBITHI,
nabopaTtopHble  pabOTBI M OKCIEPUMEHTAIBHBIC  WCCICIOBAHHS  C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ HHPpopManuend (HU3NIECKOTO COICPKaAHUSA,
BKJIOYass MH(POPMAIMIO O COBPEMEHHBIX JOCTHKCHHUSX (U3HMKH, aHAIU3 |
KPUTHYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO cO cdepaMu NMpodheCCHOHATBHOW NESITSIBPHOCTH, CBS3aHHBIMU C
(GU3UKON, M COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHXKECHUSX
bu3nuecKor HaAyKH.

Ha wusydyenue ¢usuku (06a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoguTcs 238 vacoB: B 7 kiacce — 68 wacoB (2 waca B Heneno), B 8
KJlacce — 68 yacoB (2 vaca B Hezaeno), B 9 kiacce — 102 yaca (3 yaca B Hezento).

[Ipennaraemseiii B mporpamme mno (u3uke MepeueHb Ja0opaTOpHBIX padboT U
OMBITOB HOCUT PEKOMEHJATENIbHBIM XapaKTep, YUUTEIb JeJIaeT BHIOOP MpPOBEACHUS
7a0opaTopHbIX pabOT M OMNBITOB € YYETOM HMHAUBUIYAIBHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa OJSKCICPHUMCHTAJIbHBIX SaI[aHHfI, npempiaraCMbIX B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenHus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIIEKTPUUYECKNE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €1IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHMS: HAOIIOAEHHE, TOCTaHOBKA HAyYHOTO
BOMPOCA, BBIBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaeMoro sBieHus. Onucanue GU3NIecKUX SIBJICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. Dusnyeckue MpuUOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue 1eHbI JEICHUS KAl U3MEPUTEIHHOTO MpUdopa.

2. HN3mepeHwne paccTOSTHUM.

3. M3mepenue o0bEMa )KUAKOCTUA U TBEPAOTO TENA.

4. OmpeneneHue pazMepoB MaJIbIX TEIL.

5. W3mepeHue Ttemneparypbl IIPpU IMOMOIUM KUJIKOCTHOI'O TEPMOMETpA U
JaTyrKa TEMIEPATypPhl.

6. IIpoBeneHue uccienoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIaprKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIle, YeM OOJbIle BhICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBe/IeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue dYacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpuctaminyeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnroneHnue OpOyHOBCKOTO JIBHXKEHUSI.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBAeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padomut u onvimeot.

1. OueHka jJuaMeTrpa aTroMa METOAOM psAI0B (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHIKCHUS.

SBnenne uwHEpUUU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHHsS Teld. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Cnoxxenue
CHWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cuia. Cuiia TpeHwusl.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUpPOJEC U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

HN3mepenne cKkopoCTH MPSMOJIMHENHOTO JBUKCHUS.

HaGmronenue siBieHUs: HHEPIIUH.

Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEJL.

CpaBHeHUE Macc Mo B3aUMOJICHCTBUIO TEI.

CrnoxeHue cuJil, HallPaBJIEHHBIX 110 OJJHOM MPSMOM.

JIaﬁopamoprte padomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBHXKEHUS (IIapHKa B KUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue CpelHEl CKOPOCTU CKOJbXEHHSI OpycKa WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTb paCTKEHHS (IeopMalium)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUIKOCTEH U ra3oB.

R S



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromuecs cocyabl. [ MapaBIuyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Tra3a Ha MOTPYKEHHOE B HUX TENO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTb JAaBJIEHUS ra3a OT TEMIIEPATYPHI.

2. llepenauya naBieHUS KUIKOCTHIO U Fa30M.

3. Coobmiaromnimecs: CoOCyabl.

4. I'mppaBinnueckuii npecc.

5. IlposiBnenue aercTBUs aTMOC(HEPHOTO JIaBJICHHUS.

6. 3aBUCHMOCTbH BBITAJIKMBAIOUIEH CHJIBI OT 00BbEMa MOTrPYKEHHOM YacTu
T€Ja U IIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOILIEH CHIIBI BECY BHITECHEHHOM KHIKOCTH.

VYcnoBue miaBaHus TeN: MJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEMN TeNa U JKUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bEMa MOTPYKEHHOH B
AKUJKOCTh YaCTHU Tea.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBL, JCHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITUIKUBAIOIIENW CUIIBL, IEMCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OmpITBL, JEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHJIBL,
JECUCTBYIOIIEH HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune npaBuiia paBHOBECHUs pblyara K OJIOKY.
«3omoroe mnpaBwio» Mexanukd. KIIJ npocteix MexanusmoB. IIpocteie



MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. Kunermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamienne 0THOrO BHJIa MEXAHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl IpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Onpenenenue paOOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBJKEHUM Teja

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS pblUara.
3. N3mepenune KIIJ] HaKJIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUYECKOU TEOPUH.

Mopenu TBEPIOro, S>KMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOKEHUNH MOJEKYISIPHO--KHHETUUECKON TEOpHHU.
CmaunBaHu€ U KallWJUISIPHBIE SIBJIEHUS. TemIoBOE pacCIMPEHUE U CKATHUE.

Temneparypa. CBs3b TeMHEPATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yactuil. BuyTpenusis sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpruu:
TeIJIonepeaayda u COBEPILICHUE paboTHI. Bunbt TEIIONEpEAauH:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUEHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. IlmaBineHwe wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHzaeHcauus. Mcnapenue. Kunenue. YiaenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUS OT aTMOC(hEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro nsurarens.
TernoBkie IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TEIUIOBBIX MIPOIIECCaXx.

Jemoncmpauuu.

1. HaGnroneHnue OpOyHOBCKOIO JIBUKEHUS.

2. HaGmonenue nuddys3un.
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6
7.
8

9
10.
11.

12.
13.

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

N3meneHnne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaymn.

OxnaxxaeHne Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmroeHre mocTosSHCTBA TEMITEPATyPhl MPU TIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimeot.

1.
2.
3.

10.
11
12.
13.

OMNBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBjeHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJIICHUS BO3AyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[TpoBepka rUNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHMsT BHYTPEHHEH OSHEpPruu Tella B pe3ylibTaTe
TEIJIoTIepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIIECTBA.

. HCCHGI{OB&HI/IC Imponccca UCIIapCHUA.

Onpez(eneHI/Ie OTHOCHUTEIILHOM BIIAYKHOCTU BO34yXa.
OnpezxeneHI/Ie YHCHBHOﬁ TCIIIOTHI IIJIaBJICHUA JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsnoB. BzaummopeictBue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUS MEXLY TEIaMu).

Onektpuueckoe mnoze. Hanpsok€HHOCTH 3nekTpuueckoro mnods. IlpuHiun
CYNepHO3ULMU IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snektpudeckux 3apsigoB. DINEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl.



Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcToyHuKM MOCTOSSHHOrO TOKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH OMma
o yyactka uenu. [locinemoBaTenbHOE W MapajuieNIbHOE — COCUHEHUE
MPOBOJHUKOB.

PaGora w MONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMOAENCTBHME  TMOCTOSAHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUe JJIs KU3HU Ha 3eMlie.
OneiTr  Opcrena. MarHuTHoe 1oi€  dJEKTPUUECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSIHHOTO TOKa. MCMmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKkTpoMariuTHOW uHayKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Crnoco0b1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKast NHYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsII0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

HcTouHrKHM NOCTOSTHHOTO TOKA.

R Al o B

JIecTBUSA 3IIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. I'a30Bb11 pa3psn.

p—
NN o= O

. I3mepenune cuibl TOKa aMnepMeTpOM.
. I3Mepenne 351eKTpuyecKoro HanpsKeHUs: BOJIBTMETPOM.
. Peocrar u marasuH cONnpoOTHUBICHUN.
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. BzauMoieicTBrEe TOCTOSHHBEIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJKOCOB MarHUTA.
. MoaenrpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

AN

10.
11.

12.

13.

14.

15.

16.
17.

OneIThl MO HAOJIONCHHUIO DJICKTPU3ALMHM Tel WHIAYKIWEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO TIIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 poBepKa pabOThI IJACKTPUICCKOH IIETTH MOCTOSTHHOTO TOKA.
M3mepeHre 1 peryupoBaHue CUJIbI TOKA.

N3mepeHre 1 peryiupoBaHNUEe HAMIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 pPEe3UCTOp, OT
COTNIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTIPOTHBJICHUS TIPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAH TIOTIEPEUHOTO
CEUYCHUS U MaTepHaa.

[IpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TPU TIOCIIEIOBATEIIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU IMApajICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue padoTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3nucTop.
OnpeneneHne MOIIMHOCTH JJIEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenue MarHUTHOTO TIOJNISI TOCTOSTHHBIX ~MAarHUTOB TPH  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKA ¢ TOKOM M MarHuTa OT CHJIBl TOKa W HAaNpaBJICHUS TOKa B
KaTyIIIKe.



18. I3yueHune 1elcTBUSA MATHUTHOTO TOJIA HA IPOBOJHUK C TOKOM.
19. KoHCTpyupoBaHue 1 u3ydyeHue padboThl 3JE€KTPOIBUTaTES.
20. U3mepenne KIIJ[ anekTpoaBUraTenbHONM YCTaHOBKHU.
21. OnBITBI MO UCCIEAOBAHUIO SBJICHUS JJIEKTPOMATHUTHOW WHIYKIMU:
UCCJIENOBAaHNE W3MEHEHUW 3HAYCHHS W HANpPaBICHUsS WHIYKIHOHHOTO
TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.
Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXaHUYECKOIO JIBUKEHHs. PaBHOMEpHOE NpsSMOJMHENHOE
nBrxeHne. HepaBHOMepHOE mpsiMosinHEHOEe nBHKeHHE. CpelHssl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.
VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe nBxkeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumnes.
PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m wactora oOpalieHwus.
JIuneliHas u yrioBasi cCKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.
ITepseiit 3akoH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[IpuHIMIT Cynepno3uLu CHJL.
Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TOKOs1, IPYTUe BUIbI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmkenue mianer Bokpyr ConHua. IlepBas kocmmueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.
PaBHOBecue matepranibHOM TOYKH. AOCONOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHusa. MOMEHT cuibl. LIeHTp TskecTH.
Nmnynec Tena. M3menenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpAaHEHUS
uMITyJibca. PeakTuBHOE IBUXEHHUE.
Mexannueckass paboTta M MOIIHOCTh. PaboTa cHII TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEPruu U padoThl. [loTeHIManbHAs SHEPTUS Tea, TOIHIATOTO HaJ
IMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas SHeprus cxaTou npyxuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.
Jemoncmpauuu.
1. HaOmromenne MeXaHM4eCKOTO JBIMKCHUS Tella OTHOCUTEIHHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHME MNyTe WU TPAeKTOPUM ABUKEHHS OJHOTO U TOTO K€ Tema
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.

4. HccrnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.



9.

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

HaGnronenue nBuxeHus Teia no OKpy>KHOCTH.

HaGmonenne MmexaHu4YeCcKuX SIBICHUM, TPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBMYKCHUU
OTHOCUTENBHO KaOMHETA (PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JEUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua ummysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUH TIPU CBOOOTHOM IaJICHHUH.
CoxpaHeHue MEXaHWYECKOM SHEPTUM MPHU JIBUKEHUM TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoncTpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUSA Opycka WIM JIBUKEHUS
HIapyKa 1Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHne yCKOpEHHs Tejla MpPU PABHOYCKOPEHHOM JIBKEHUU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPHU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTA CHJIBI TPEHHS CKOJIBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenencane ko3P hueHTa TPSHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUM Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOJIBU>)KHOTO Y TIOJIBUKHOTO OJOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue K0jJe0aHus ¥ BOJIHBI.
KonebarenpHoe nBrxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIECOAHUN: IEPHO/I,



4acToTa, aMIUIATyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaiuenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHusd.  BolHykneHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBONCTBA MEXAHMYECKMX BOJH. I[IpomoneHble U
[IOIIEpEeYHbIe BOJHBI. JlMMHAa BOJHBI U CKOPOCTH €€ pacIpOCTPAHEHUS.
MexaHnnyeckue BOJIHBI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.
1. HaGmrogenue kojeOaHMii Tel MOJA JACHCTBUEM CHIIBI TSHKCCTH WM CHUIIBI
YIOPYTOCTH.

HaGmionenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
Habmonenme BBIHYKIEHHBIX KOJICOaHH U pe30HAaHCa.
PacnipocTpanenue npoI0IbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJICIIN).
Habmonenne 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAHC.

SRV I

]Iaﬁopamopuble pabomul u onvimol.
1. OmpeneneHue dYacTOThl M TIepuUoja KojJeOaHUW MaTeMaTHYECKOIo
MasTHHUKA.
2. OmpeneneHue 4acTOThl U IEpHOJIa KoeOaHU MPYKMHHOTO MAasITHHUKA.
HccnenoBanne 3aBUCMMOCTH Meproa KojieOaHUM TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEepHO/Ia KojieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. TIpoBepka HE3aBHCHUMOCTH TEpHoOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh Iepuoja  KojeOaHwuii
IPY>KUHHOTO MaATHHKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHune ycKopeHusi CBOOOJHOTO MaICHHUS.
Pazpnen 10. Di1eKTPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  DIIEKTpOMarHuTHble  BOdHBL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBA3U.

DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBeTa.

Jemoncmpauuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomot u onvimot.



1. I/ISY‘IGHI/IG CBOMCTB QJICKTPOMAriuTHBIX BOJIH C ITOMOIIBIO MOOMIILHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBIICHUSA.
JlyueBas  Mogmens  cBera.  McToyHMKM  cBera. IIpsamonuneriHoe

pacnpoctpanenue cpeta. 3atMeHusi Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe

3epKasio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBera. [lomHOe BHyTpeHHEe
OTpaXeHHue cBeTa. VCcnonb30BaHME TIOTHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox onayuedr B guH3e. OnTuueckass cucrema (Qortoamnmapara,
MUKPOCKOINAa M Tejeckomna. ['ma3 kak omnruueckass cuctema. biaum3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbBIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosMHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBerTa.

[Tonyuenue n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue caera.

Onrtryeckuil CBETOBO/I.

Xon mydelt B coOuparoiien JuH3e.

XoJ Jiydeu B pacCEeHBaroOIIEeH JIUH3E.

[Nony4yenue nzoOpaxeHnit ¢ TOMOIIBIO JHH3.

[TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riaza.

11. PaznosxeHue 6e10ro cBeTa B CIIEKTP.

12. Ilonydenue 6e0ro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

1. HccienoBanne 3aBUCMMOCTH yIJla OTPaK€HHUsI CBETOBOIO Jiy4ya OT yrJjia
naJCHUS.

2. MByueHune xapaKTepUCTUK N300paKEHUS MPEAMETA B INIOCKOM 3epKale.
HccnenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO JIyda OT yriia
NaJIeHUs Ha TPAHUIIE «BO31YX—CTEKIIO».

4. TlomyueHnne N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparouen
JUH3BL.

OMnBITHL O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.
OnbIThl IO BOCTIPHUATHIO L[BETA MPEAMETOB MPHU UX HAOIIOJICHUHU Yepe3
LIBETOBBIC (PUIIHTPBHL.
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Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdpopna u miuanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomieHrue cBera atomoM. KBaHThl. JInHEHYaThIie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHnus. CTpoeHue aTOMHOTO
anpa. HykimoHHas wmoxaens aromHoro sapa. HMsoromsl. PaauoaxtuBHBIE
npespaunieHus. [lepuon momypacmnaa aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YHCEIL.
DHeprusi CBsi3M aTOMHBIX Aaep. CBsA3b Macchl M dHEpruu. Peakiuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CosHIa U 3BE3 L.

SAnepHas sHepreTuka. JleMCTBUS paMOAKTUBHBIX W3JIYUYCHUN HaA KUBbBIC
OpraHU3MBblI.

Jemoncmpayuu.

CrekTpbl U31y4YEHHUS U TOTJIOLICHUS.

CrekTpbl pa3IM4YHbIX Ta30B.

CnekTtp Bogopoa.

HaGmronenue TpekoB B kamepe Busbcona.

Pabora cuéTurka HOHU3UPYIONTUX U3TYYCHUH.

Peructpanus nznydeHusi IpUpOAHbIX MUHEPAIOB U TPOJAYKTOB.

]Iaﬁopamopubte pabomul u onvimol.

1. HaOmronenue CrilonIHbIX U JIMHEHYaThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMU YacCTULBI 110 TOPMO3HOMY
nyTH (1o pororpadusm).

3. M3mepeHue pagnoakTUBHOTO (PoHa.

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOINI MOAYIIH IPEIHA3HAUEH JIJIsi CUCTEMAaTHU3aIlH

o R

U 0000IeHusT TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIHLHOCTH,
PUOOPETEHHOTO TIPU U3YUYEHUHU BCETro Kypca (PU3MKH, a TaKkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (Gu3MKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpEeMET.

[Ipy n3yyeHnu JaHHOTO MOAYJS PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIESITETHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTHKEHHUE TPEIMETHBIX H
METalpeJIMETHBIX  IJIAHUPYEMBIX  PE3ylbTaTOB  00y4deHUs, GopMupyercs
€CTECTBCHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HMCCIIEIOBAHUS
SBIICHUNA TPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECCKUE
SABJIECHUSI, NPUMEHSA TMOJIYYEHHbIC 3HAHMS, pEmarh 33Jayd, B TOM YHCIIE
Ka4E€CTBEHHBIE U IKCIIEPUMEHTAIIBHBIE.

[IprHIMIIMANBHO AEATEIBHOCTHBIN XapaKTep JaHHOIO pas3jelia peaau3yeTcs
32 Ccu€T TOro, 4YTO OOYy4YarolIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
MpeIaraeTcs:



Ha OCHOBE IOJIYYEHHBIX 3HAHWIl pacro3HaBaTb M HAy4yHO OOBACHATH
(u3nueckue SIBICHMS B OKpYXKaIOLEeH TPUPOJIE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHBIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U1 MPOBEPKU THIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MUCIIOIb30BAHUS PA3IMUYHbIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3NKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pe3ynbraTe u3ydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUpPOBaHbBI CIEIYIOMINE JTUYHOCTHBIE PE3yJIbTaThl B
JaCcTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HayKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM MPUMECHEHHEM
JTOCTH)KEHUHN (DU3UKWU;

— OCO3HAHUE BAXXHOCTU MOPAJTbHO--dTUYECKUX TMPUHIIUIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3cTeTHYECKOro BOCIUTAHHUSL:

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTHU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
0J1aronosy4us:

— OCO3HaHHWE IIEHHOCTH 0e30macHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— chopmupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OIMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YUYECHUIO PO(eccHil, CBI3aHHbBIX ¢ (PU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTALMd Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUM MJis pElleHUs 3a1ady B
00JIaCTH OKpY’Kalollled Cpelbl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH UX
BO3MOKHBIX TTOCJIEICTBUIN SISl OKPY>KAIOIIEH CPEeJIbl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOdeM U MyTed uxX
pelIeHHUs;

e 8) aganTanMu K M3MEHSIOIMIMMCH YCJIOBHSM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBMU IMPU BBHINOJHEHUU HCCIEIOBAaHUN U
OPOEKTOB (U3MYECKOW HAMNpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMI, B TOM yucie GOpMYITHPOBATH
UJ1eU, OHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBICHUSX;

e — OCO3HaHME 1e(pUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

e — IUIAHUPOBAaHUE CBOErO pa3BUTHUS B NPUOOPETEHMM HOBBIX (PU3MUECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BBIABIATH B3aUMOCBS3HU MPUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OIIEHKa CBOMX JEWCTBUIl C Y4YETOM BIMSHHA HAa OKDPYXAIOLIyl Ccpexy,
BO3MO’KHBIX I7I00AIBHBIX ITOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OcBOeHHsA mMporpaMMbl O (U3MKE HA ypPOBHE OCHOBHOTO
oO1mrero oOpa3oBanus y o0ydaromerocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCATbHBIC YI€OHBIC TCUCTBHS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Ba3oBble Joruueckue JelcTBUA:
e BBUIBJITh U XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCCMaTpPUBAaEMbIX (pakTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TIPHUYUHHO--CJICJICTBEHHBIE CBSI3M TMPH WM3YYCHHH (HU3HUECKHUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSATENILHO BBIOMpPATh CHocO0 penieHus y4eOHOM (u3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE JECTBUS:

UCIIOJIH30BaTh BOMPOCHI KaK UCCIICI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa TMPUMEHUMOCTb W JOCTOBEPHOCTh HWH(OpMaImIo,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIIBUTATH MPEATNOIO0KEHNS 00 UX PAa3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmei:

NPUMEHSTh Pa3JIMuHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMPATh ONTUMAIBHYIO (GOpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pElIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAITUSMU.

KoMMyHuKaTHBHBbIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1eCTBHSA:

B XoJe oOCyxJeHus ydyeOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PEUICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NYEeCKUX 3HAHU;

OpUEHTUPOBATHCS B  PAJMMUHBIX  MMOAXOAAX TMPHUHATUS  PEIICHHM
(MHIUMBUyalIbHOE, TPUHATHE DEIICHHUs B TPyIMINe, MPUHSATHE pelIeHUuN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI pEIICHUM;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JIeSITEIPHOCTH, aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3MUecKoro WMCCIENOBaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;

CTaBUTh C€0sl HA MECTO APYroro 4YejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABaTh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYTOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHust B 7 Kiacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEeHUEe, SKCIEPUMEHT, MOJENb, TUIMOTE3a, CAUHUIII (U3UYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIAS
cuna, gaebopmanus  (ynopyras, IJIacTUYeCKasi),  HEBECOMOCTh,
COOOIIAIOINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMU TeJaMH, JKUJIKOCTIMHU U
razamu, arMoc(epHoe JaBJieHHE, IUIaBaHWE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO ONMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHl JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUpPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO J1aBJICHUS HA KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM IEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBUUYECKUX SBICHUN;
OMKCHIBATh MU3yUYEHHBIEC CBOMCTBA Tel M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTMUMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpeEM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTb, CUJIa YIPYTrOCTH, CHUJIA TSIAKECTH, BEC
Tela, cuila TpeHWs, MaaBieHue (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass pabdoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIMEHT TOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi U MOTEHUUAJIbHAS SHEpPrusi), Mpu OMUCAHUU MPaBUIBHO
TPakTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEIUYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYMHAMU,
CTpOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITMYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBuiia CIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU HSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalHil MPaAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa:
BBISIBIIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTh OOBsicCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 J€WCTBUS, MCHONB3YSd 3aKOHBI U
dbopmynbl, cBs3bIBarONIMe (DU3NUYECKUE BEIUYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJUYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]ay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIHU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMoTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJAWTh OIIMOKH B XOJI€ ONBITa, JejaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHI MO HAOMIONEHUIO (PU3WYECKUX SBICHUN WIH
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMbIE
IPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pY10BaHNUA,
3aMMChIBaTh X0/ ONbITA U (DOPMYITUPOBATH BHIBOIHI,

BBINIOJIHSATh TMpPSMbIE HM3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChbl Tela,
0o0béMa, CHJIBI M TEMIEpPaTypbl C UCIHOJIb30BAHMEM AaHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aIMCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIETOBAHHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCIHOJb30BaHUEM IMPSAMBIX H3MEPEHUU (3aBUCUMOCTH IyTHU
PaBHOMEPHO JBIKYILETOCA TeJla OT BPEMEHU JBWXKECHHUS TeENd, CHIIbI
TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAA COPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAIKUBAIOUWIEH CHIIBI OT 00BbEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
TJIaBaHUSl TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIEIOBAaHUS, COOWMpaTh YCTAaHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3UYCCKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAS  CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOTO JACHCTBUS
IPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUU HW3MEPEHUU COOHMpaTh ASKCIIEPUMEHTAIBHYI) YCTAaHOBKY W
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI0IaTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMNCTB:
BECBHI, TEPMOMETp, AWHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapomeTp,
phIUar, MOJABMYKHBIM W HETTOABUKHBIN 0JIOK, HAKJIOHHAS TTIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  M3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX OMHCAaHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOMCTBO BOAONPOBOJAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOM HACOC, apEOMETP), UCIIONIB3YS 3HAHUS
O CBOHMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIAMMBbIC (pH3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO WCTOIB30BaHUS (U3MUYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIHXCS
3HAHUM U TyTéM CPAaBHEGHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (pU3MYecKoro  coAepiKaHus, CIPaBOYHBIE MaTepHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHpOpMANHHN (HUIUIECKOTO COACPKAHUS, B TOM
quclie MyOJIWYHO JIeJaTh KPAaTKHE COOOIIEHUS O pe3yibTaTax MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAaHUN pPACTIPEIEITH
003aHHOCTH B TpyMNIE€ B COOTBETCTBHUM C IOCTaBJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJECHUCTBUE, YUYUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI ODHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOTHUKHU
U JUDJICKTPUKH, TIOCTOSHHBIN YJIEKTPUUECKUN TOK, MAaTHUTHOE T10JI€;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUM3alus (OTBEp/ACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpOBOAHOCT, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AlMUs TEJ, B3aUMOJICHCTBUE 3apANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpucTajuibl B mpupone, uzinydeHue ConHua, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SBJIICHUS B atMoc(depe, dMEKTPUYECTBO >KUBBIX OPTaHU3MOB, MATHUTHOE
nosie 3emut, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS SKU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU ATOM MEPEBOJUTh MPAKTUUECKYIO 3a/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUIECCKUX
SIBJICHUIM;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznyueckre BENMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJeJdbHAs TEIJIOEMKOCTh BEILECTBAa, YyHEJbHAs TEIUloTa
IJIABJICHUS, yJeJibHAs TeIUIoTa MapooOpa3oBaHusl, yHeJIbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJE3HOro JEHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBA, pabora W  MOLIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYl0 BEIWYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOXKEHUS MOJIEKYJSIPHO--KHHETHUECKON TEOpUHU
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOrHYeCKUX
IaroB ¢ Omnopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
($u3HUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJadyd B 2—3 JEHCTBHS, HWCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaKOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBIE Jig €€ pElIeHHs, MPOBOAWTH pPacu€Thl U CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(Gu3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAEHHI0 (U3MUECKUX SBICHUN WU
(¢u3nyecKkux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bémMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl NPHU M3IYyYEHUU OT LBETa M3Iydaroled (IOraomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, OJJIEKTpU3aUMsA TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJI€d NOCTOSHHBIX MAarHUTOB, JIEVUCTBHS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  IPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMUMHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPEe3 NPOBOJHMK, OT HANpSOKEHHWsT Ha NPOBOJHHKE,
UCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M MApaJUIEIbHOIO  COCIMHEHUMU
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoOB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHusi (U3MYECKUX BeNMYMH (yIenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHE IPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIENys IPEMIJIOKEHHON WHCTPYKLUHH, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MpaBWJIa TEXHUKHU O€30M1aCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHs JOMOB, TMTPOMETp, MapoBasi TypOHMHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpHEl, HAarpeBaTeNbHbBIC IEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
IIPEAOXPAHUTENH, HIEKTPOMArHUT, 3JIEKTPOJBUTATENb ITIOCTOSHHOIO TOKA ),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
dusnyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIBHBIC
npubopel O CXeMaM M CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TMTPOMETP, ABUIATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LENEH C IMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNEM DJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMS JIEMEHTOB MIEKTPUUECKHUX LEEH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B TOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOUCK HH(pOpMauu  (U3NYECKOTO COACpX)AHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33/laHU HAyYHO--TIOMYJISIPHYIO
auTepatypy (pu3mUeckoro coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIMHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHMUS,
0000mass wHpOpMANMIO W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CONEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIPOBO’K/IaTh BBHICTYIUICHUE MTPE3EHTAIINEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJla4yaMU, CJIECJIUTh 32 BBHIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLEHWBATh COOCTBEHHBIN BKJIAJ B
NeSITEHLHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh TMOHATHS: CHCTEMa OTcu€Ta, MaTepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHUS, Jedhopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
LHEHTpP TSAXKECTU TBEPIIOTO Tella, pAaBHOBECHE, MEXAHUYECKHUE KOJIEOAHUsS U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, abda-, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, SIACPHAs SHEPTETHUKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIecHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYXKJICHHbIE KOJIEOaHUsA), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0enoro cBeTa B
CHeKTp © CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAHCIEPCHS CBeTa,
€CTECTBEHHAs! PaJUOAKTUBHOCTh, BO3HMKHOBEHHE ITMHEHYATOr0 CIEKTpa
M3JTyYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrlo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3MYECKHX  sBICHUN B
OKpy)XaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B MPHUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJEC, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHUH, eCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JIYYH, PAAHNOAKTUBHOEC H3ITYUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3TyYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIICNATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKK) (HUIUUECKUX
SIBJICHUI;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA Ted M (U3UYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BEeNUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja IpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHUsS, CHUJia YNPYTOCTHU, CHJIA TKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHUs, BEC Tejla, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MeXaHu4deckasi padoTa MW MOIIHOCTh, TMOTEHIIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TMMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CHKATOU
OPY>KUHBI, KHHETHUYECKas OHHEprusi, IOJHAs MEXaHW4YecKas SHeprus,
HepuoJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEIOMIICHHUS CPeibl), IPH ONMHMCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3WYECKUI CMBICI HCHOJIb3YEMbIX BEIHYUH,
0003HaueHUs W CAWHHIBI (U3UUYECKUX BEIWYMH, HAXOJIUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapakTepu30BaTh CBOWMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONb3Ysl 3aKOH COXpPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTECHMUS,
NPUHLUI CYNEPHO3UINN CHUJI, TPUHIUI OTHOCUTEIbHOCTH ['amumies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEI



IpHU SIIEPHBIX PEAKUUAX, NPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
OPUYUHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTb OOBsICHEHHWEe U3 2-3
JIOTUYECKUX LIAroB € OMOpoil Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemy w3z 2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBMS 3aJayd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOUYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAueHus (U3HUYECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEUIUTh MpPU MOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (U3MYECKUX SBICHUH  WIH
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTHb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJIEOAHUM, TPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHue Oeynoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JAWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY H3 H30BITOUHOTO Habopa
o0Opy/lOBaHMUsS, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BHIBOJIBL;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO IPSIMBIX MU3MEPEHUM, Onpenemss
cpeqHee 3HAaYeHHE U3MepseMOoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbHOro nNpudopa);

IOPOBOJIUTh HCCJIENOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HaudaJlbHOW CKOPOCTH, Mepruoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejoOMJICHHs OT yrIja



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaMm UCCIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHMYeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoy; KoyJieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONIICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh AKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCIATH
3HAUCHWE BEJIMYUHBI U aHATM3UPOBATH MOJYYCHHBIC PE3YIbTaThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIIOTHO TBEPAOE TEI0, TOYCYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJeJIb aTroMa, HYKJIOHHAas
MOJIeSTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  ACHCTBUS  W3YYEHHBIX MTPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCcoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKU M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU perieHUH y4eOHO--TIPAKTUYECKUX 3a]iad, ONTUYECKHUE CXEMBI s
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTH  TpUMEPHl  (HaxoauTh  WHEOOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU J7Is1 oOecrieueHns 0€30MacHOCTH MPH O0paIlieHnu ¢ MpuodopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HWHpopManuu (U3HYECKOTO COJACpKAHHUS B
HNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCIIOJIb30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUil HayYHO--TIOMYJISIPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIbKUX HCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO TMPEACTABIIATH PE3YIbTATHI MPOSKTHON MU UCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HW3y4aemoro paszena (U3MKH U COMPOBOXKIATH
BBICTYIUIGHHE TIpe3eHTAalneid ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.
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Hroro no pazneny 28
Paznea 2. DyieKTpuYecKHe M MATHUTHBIE SIBJICHUSA
71 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TElla 7 1 bubmuorexa [JOK
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Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5
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Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
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. bubmmoreka [{OK
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