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PykoBonurens MO
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I'.P. CeiitanTuena

Pa6ouass nporpamma
1o y4eOHOMY TpeaAMETY
«DPusuka
st 7-9 knacca
OCHOBHOTO 00111eT0 00pa30BaHus
Ha 2023/2024 yaeOHbIi TO

KomnunuectBo yacoB: 238 4acos B roj,
7-8 xiace (2 yaca B HEJICITIO),
9 kiacc — (3 yaca B HEZIEIIO).

YpoBeHb: 6a30BbIN
[Iporpammy paspabotan yuurens JIroboTa Anactacus JMutpreBHa

[IporpamMma pa3paborana Ha ocHOBe DenepanbHOr0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00Iero o0pa3oBaHus, YTBEP>KACHHOIO TpHKazoM MuHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepamnu ot 17.12.2010 Nel1897 (¢ usmeHeHUsIMH ).

[Iporpamma cootBercTByeT @DenepanbHOil  paboueil mporpaMMe OCHOBHOTO — OOIIETro

oOpaszoBaHus
yaeOHoro npeameta «Pusnka. ba3zoBwlil ypoBeHb» 11 oOydaronmxcst 7-9 Kimaccon

Iloocomosneno c ucnonvzosarnuem «Koncmpyxmopa pabouux npoepammy»
Memoouueckum 06veOuneHuem yyumeneti HAUaIbHbIX KIACCO8

xo0 - 24801815

c. JIucteennoe, 2023




HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma mno ¢u3uke Ha ypOBHE OCHOBHOIO 0OLIero oOpa3oBaHUs COCTaBJIE€HA Ha
OCHOBE TOJOXEHUH M TpeOOBaHMUN K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBatenbHON Tporpammel, mpeacTaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
¢benepanpHOl paboueil mporpammel BocnuTaHus M Konuenuuum npenojaBaHus y4eOHOTro
npeamerta «Pusukay.
Copepxanue  mporpaMmbl 1o (us3uke  HampaBieHO  Ha  (OPMHUPOBaHUE
€CTECTBEHHO-Hay4YHOH I'pPaMOTHOCTH OOYyYaroIllMXcs M OpraHu3alMio HM3ydyeHus (U3MKU Ha
JesITETLHOCTHOM ocHOBe. B mporpamMme mo ¢(u3uke y4YHTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO k TmIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeMeTHBIM  pe3ylbTaTaM  OOy4deHHus, a  TakkKe  MEXIPEJAMETHbIE  CBS3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O O0IIEr0 00pa30oBaHMUs.
[Iporpamma 1o ¢u3nke ycTaHaBIMBAeT paclpelesieHHe ydyeOHOro MaTepuasa 1o rojiam
oOyyeHus (Io KJjaccam), MpeJiaraeT MPUMEPHYIO IOCIEIOBATEIBHOCTE HU3YYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOIO COJEpKaHUS U Yy4ETe BO3PACTHBIX
0COOCHHOCTEH 00YUYarOIINXCA.
[Iporpamma o ¢usuke pazpaboTaHa C 1EIbI0 OKa3aHUS METOIMUECKONW MOMOIIU YUUTEIIO
B CO3J]aHUM paboyeil mporpaMmsl 0 y4eOHOMY MIPEIMETY.
®du3nKa SBISETCS CUCTEMO0OPa3yIOIINM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (pU3MUecKue 3aKOHBI JIS)KAaT B OCHOBE ITPOILIECCOB M SIBJICHUHN, M3y4aeMbIX XUMHEH,
Ouosioruel, actpoHoMueil U Gpu3nueckoil reorpaueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTHUHY MHUpa, TPEeAOCTaBlIsieT Hambojee sICHble 00paslibl NMPUMEHEHUs HAaydyHOTo MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTyYSHHUsT JOCTOBEPHBIX 3HAHUIA O MHUPE.
OnHa M3 rnaBHBIX 3a7a4 (U3MUECKOro oO0pa3oBaHMs B CTPYKType oOIIero oOpa3oBaHMs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAyYHOHM TI'paMOTHOCTH M MHTEpeca K Hayke Yy
o0ydJaronmxcs.
N3yuenne ¢uznkn Ha 0a30BOM YpOBHE MpENIoNaraeT OBJIAJEHHUE CIIEAYIOIIUMHI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTbD:
® HAy4YHO OOBACHSATH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® MHTEPNPETUPOBATh JaHHBIE M MCIOJIb30BaThb HAy4YHBbIE J0KA3aTENIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henu wm3yueHust (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs ONpEIENCHbI B
Konuenmumn npenopaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3aLMAX
Poccuiickoit ®enepanuu, peaqu3yrONIUX OCHOBHBIE 00IIe00pa3oBaTebHBIE TPOTrPaMMBI,
yTBepkaAEHHON pemenneM Komnernn MunncrepctBa npocsewienuss Poccuniickont @enepannn
(npotokoin ot 3 nexadbps 2019 r. Ne [IK-4BH).
esu nzyyeHus pU3NKU:
e [puOOpeTeHHWE HWHTEpeca W CTPEMJICHUS OOyJaroImuxcs K HAyYHOMY HW3YYEHHUIO
HPUPOBI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

® pa3BUTHE TPEIACTABICHUH O HAydHOM METOJ€ TO3HaHMA U (opmHpoBaHUE
HCCIIEI0BATEIBCKOIO OTHOIICHHS K OKPYXKAIOUIUM SIBIICHUSM;

e (QopmMHupoBaHHE HAYYHOI'O MHUPOBO33pPEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUA O POJIH (PU3UKHU JJIsI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymed npodeccuoHaTbHON
NesTEeIbHOCTH, CBA3aHHOM ¢ (PU3UKOH, NOJATOTOBKA K JalbHEHIeMy 00yu4eHHUIO0 B 3TOM
HalpaBJICHUH.

JloCTIKeHHe ATHX IeNiell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIeYnBaCTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpEeTeHHWEe 3HAHUM O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e [puOOpEeTeHHWE YMEHHWH OIUCHIBAaTh W OOBSICHATH (PU3UYECKUE SBICHHUSA C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHWH;

® OCBOCHME METOJIOB PEIICHUS NPOCTEMIINX PpacuETHBIX 3aJad C MCIIOJIb30BAHUEM
(bU3NYECKUX MOJIEeIeH, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33/a4;

® pa3BUTHE YMEHHMH HaONIOJaTh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAJIbHBIE HCCIEAOBAHUS C MCIIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ WHpOpMaIMel (PU3NIECKOro CcolepKaHus, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHSX (U3UKH, aHAIU3 U KPUTHYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO co chepaMu npodhecCHOHANBHON 1eATEIIbHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.

BreimonHeHne MpakTUYEeCKOW YacTh MPOTPAMMBI OCYIIECTBISETCS C HCIOJIb30BaHUEM
obopynoBanusi llenTpa o00pa3oBaHUSI €CTECTBEHHO- HAy4yHOW M TEXHOJOTHYECKOU
HampaBiieHHOcTel «Touka pocTay.

Ha u3ydenne ¢usuku (6a30BbINi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
otrBoauTcs 238 yacoB: B 7 kiiacce — 68 yacos (2 yaca B Hezieno), B 8 kjacce — 68 yacoB (2 4aca B
Heneno), B 9 kinacce — 102 yaca (3 yaca B Hefiemio).

[penaraemslii B mporpamme 1o Gu3uKe nepedeHs J1adopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEHIATENbHBI XapaKTep, YYUTENlb JAellaeT BHIOOp TpOBENEHHs Ja0OpaTOpPHBIX paboOT H
OITBITOB C YUETOM WHANBUAYAIBHBIX OCOOCHHOCTEW 00YJaIOMUXCsl, CITUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeAsIaraéMbIX B paMKaxX OCHOBHOT'O FOCYIapCTBEHHOIO dK3aMeHa 1o (hU3HKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®usnka u eé posib B NO3HAHNH OKPY/KAIOLIEr0 MHPA.

@usuka — Hayka o npupone. SBiaeHus npuponsl. PU3HUECKUE SABICHUS: MEXAHUUYECKHE,
TEIUIOBBIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. W3Mmepenue ¢usznyeckux BenuuuH. Pusnueckue MNpuOOPHI.
[lorpemHocTs n3mMepeHnii. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢usuka m npyrue ecrecTBEHHblE HAyKH H3y4yalOT NMpHPONy. EcTecTBEHHO-HAY4YHBIH
METOJ] TO3HaHMs: HaOJIIOACHHE, ITOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THIIOTE3,
SKCHEPUMEHT M0 TPOBEpKE THUIOTe3, OObsACHeHHe Halmomaemoro sBieHus. OmnucaHue
(U3NYECKHX SIBIICHUI C TOMOIIBIO MOJIEIICH.

emoncmpayuu.

1. MexaHuuyeckue, TEIIOBbIE, IEKTPHUECKUE, MAaTHUTHBIEC, CBETOBBIC SBJICHMUS.

2. ®uzmveckue MpuOOPHI U MPOIEAYpa MPSIMBIX H3MEPEHHH aHAJIOrOBBIM M IHU(POBHIM

pudopoMm.

Jlabopamopuwvie padomovi u onvimel.

OnpeneneHne LeHbl JeIeHNs MIKaIbl U3MEPUTEIBHOTO PHOOpa.

H3mepenne paccTOSHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENa.

Onpenenenue pazMepoB MajbIX TEI.

W3mepenue temmeparypbl INpH IOMOILIM JXKHAKOCTHOTO TEpPMOMETpa M JaT4yHKa
TEMIEPATYPHI.

o wbdE

6. IlpoBexenue wucciaenoBaHus MO IMPOBEPKE TUIOTE3bl: JANBHOCTH MOJIETA IIapUKa,
MYIIEHHOT'0 TOPU30HTANILHO, TEM OO0JIbIIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Paznean 2. [lepBoHayajibHbIe CBeJeHHUS 0 CTPOEHHUH BelIeCTBA.

CtpoeHue BelecTBa: aTOMBI W MOJIEKYJbI, HUX pa3Mepbl. ONBITHL, 10Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkenue yactui BemiecTBa. CBSI3b CKOPOCTH ABWKEHHMS YaCTHUI[ C TEMIIEpaTypoOi.
BpoynoBckoe nBwxkenue, nudpdysus. BaummopaeiicTBHe YacTHIl BENIECTBA: MNPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBa: CTPOCHHE Ta30B, IKHUIKOCTEH M  TBEPABIX
(kpucTamIMyeckux) Tenl. B3auMocBsI3b MEXAy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTrHbIxX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUIMA
BOJIBI.

Hemoncmpayuu.

1. HaOGmronenne OpOyHOBCKOTO JBUXKEHUS.

2. Habmopenue nuddysum.

3. HalOmroneHue sBICHUHA, OOBSICHSIIONIMXCS MPUTSHKCHUEM WA OTTAJIKUBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnuie padbomul u onvimel.

1. Ouenka quameTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHUEM (poTorpaduii).

2. OnbIThl O HAOIIOACHHIO TEIJIOBOTO PACIIUPEHHUS Ia30B.

3. OmbIThl IO 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBuskeHue U B3auMoAeiCTBUE TeJl.



Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. PacuéT myTu U BpeMEHU JBUKECHHUSL.

SIBnenne wHepuuu. 3aKOH HHepUuHU. B3auMmonelcTBue Ten Kak MpPUYMHA H3MEHEHHS
CKOPOCTH JBHXXEHHMsS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnoTHocTs BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucThka B3aumojeiicTBus Ten. Cuna ynpyroctd v 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBIeHME TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocth. CioxkeHHE CUJl, HalpaBiICHHBIX IO
onHOI mpsimoii. PaBHoxelicTBytomast cun. Cuna Tpenus. TpeHue CKOJNbKEHUS U TPEHUE MOKOS.
TpeHue B IpUpoAe U TEXHUKE.

emoncmpayuu.

Habmtonenne MexaHM4ecKoro ABMXKEHHS Tela.
N3mepenue ckopocTy MpsIMOJIMHENHOTO JBUKEHUS.
Habmtonienue siBeHUs] HHEPIIUH.
HaGntonenue u3MeHeHus! CKOPOCTH MPH B3aUMOICHCTBUHU Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEJ.
CrnosxeHue cuil, HapaBJIECHHBIX 110 OJHOM MPSIMO.
./Iaﬁopamopuble padomwvl u onvimol.
1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOTO JABIKEHHUS (IIapuKa B >KUJIKOCTH, MOJEIH
AJIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jlajee).
2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBXECHHs OpycKa WM IIapuKa MO0 HAKIOHHOM
IUIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh PACTSDKCHHS (IedopMmaiiuu) mpyKUHBI OT
MPUIIOKEHHOU CUITBI.
5. OnBbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBXKEHHUSI OT Beca Tejla U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJ, dKUAKOCTEH W ra30B.

Hasnenne. CriocoObl yMEHbILICHUS U YBEIMYCHHS JaBiieHus. [laBienue ra3a. 3aBHCUMOCTh
naBieHus ra3a oT o0béma, Temnepartypsl. [lepenada naBneHust TBEPAbIMU TeIaMU, KUAKOCTIMU
u razamu. 3akoH Ilackansa. [lneBmaTueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUAKOCTH OT
rnyounsl.  ['mapoctatuueckuid  mapagokc. CooOmiaroniuecss cocyabl. [ 'HapaBiudeckue
MEXaHU3MBlI.

Atmocdepa 3eman u atMocdepHoe AapieHHe. [IpuunHBI CyIIeCTBOBaHHMS BO3YLIHON
o6onouku 3emnu. Onwir Toppuuennu. M3mepenue atmochepHOro naBiieHHsA. 3aBUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EepHOTrOo AaBICHHUS.

Jle¥icTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaromas (apxumMeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TeMIepaTyphl.

Ilepenaya naBneHus )KUIKOCTBIO U Fa30M.
Coob1maromuecs: CoCy/bl.

['mapaBnuueckuit mpecc.

[posiBnenue neicTBUs aTMOC(HEPHOTO JaBJICHUS.

o U AW P
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3aBHCHMOCTD BBITaHKI/IBaIOH_Ieﬁ CHUIIbI OT 00BEMA TIOT pY)KCHHOﬁ qacTu TCjla H
IIJIOTHOCTH XKUJKOCTH.

PaBencTBO BBITaJ'IKI/IBaIOH_Ieﬁ CUJIBI BECY BBITECHEHHOM KHUIKOCTH.

Vciaopue 1IaBaHUS TEA: IUIaBaHHE HIIN MOrpy>XCHUC TCJI B 3aBUCHUMOCTH OT
COOTHOIIICHHUS IUIOTHOCTEH TejIa 1 KHUJIKOCTH.

Jlabopamopnuie padbomel u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYKEHHON B JKUJKOCTh
YacTH Tella.

OnpeneneHue BBITAIKUBAIOLIEH CHIIBL, JEHCTBYIOLIEH Ha TeEIO, HMOTPYXKEHHOE B
AKHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIEH CHJIBI, JCHCTBYIOIIEH Ha TeEJIO B
KHUJIKOCTHU, OT MaccChl TeJa.

OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKUBAIOLIEH CHIIbI, TEHCTBYOIIEH Ha
TEJIO B XKMJKOCTH, OT 00BbEMaA MOrpyKEHHON B XKHUJKOCTh YaCTH TeJla U OT IUIOTHOCTH
KHUJKOCTH.

KonctpynpoBanne apeomeTpa WM KOHCTPYHPOBAHHUE JIOAKH W OINpEleTeHue eé
IpPy30M0bEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTB. JHEprus.
Mexanundeckast pabota. MOIIHOCTb.
IIpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTb. [IpaBuio paBHOBecus

phlyara.

[IpumeHeHne npaBuila paBHOBECUS pbldara K OJIOKy. «30JI0TOE€ MPAaBHIIO» MEXAHUKH.

KIIJI mpocThix MexaHu3MoB. [IpocThie MEXaHU3MBbI B OBITY U TEXHHKE.
Mexanunveckast sHeprus. Kunetuueckas u mnoreHuuanbHas sHeprus. llpeBpaieHue

OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUsI YHEPIUU B MEXAHHKE.

emoncmpayuu.
1. Tlpumepsl IPOCTHIX MEXaHU3MOB.
Jlabopamopusie padomot u onvimel.
1. Ompenenenue paOOTBl CHUIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tejla IO
TOPU30HTAJIBHON MOBEPXHOCTH.
2. HccnenoBaHue yCIOBUI paBHOBECHS phlyara.
3. Uzmepenune KIIJ] HaKIIOHHOH MIOCKOCTH.
4. HM3yueHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM dHEPTUH.
8 KUIACC

Pa3gen 6. TenjioBbIe ABJICHUA.
OCHOBHBIC TTOJIOXKEHHUS MOJICKY/ISIPHO--KHHETUYECKOW TEOPUH CTPOSHUS BelecTBa. Macca

U pa3Mepbl aroMOB W MOJEKyd. OMNbITbl, NOATBEPKIAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUIKOTO B Ta3000pa3HOro COCTOSHUM BemiecTBa. Kpucraminyeckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB Ta30B, JKUIAKOCTECH U TBEPABIX TEJ HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO--KMUHETHYECKOH Teopud. (CmauMBaHME W KalWULIPHBIE SBJICHHA. TeIioBoe
pacCIIMpPEHUE U CHKATHUE.

Temmepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMIXKCHMSI YacTHIIL.
Buytpennsiss osnHeprus. CnocoObl HW3MEHEHHUSI BHYTPEHHEW OJHEpruu: Teruionepenaya M
coBeplieHre padboTel. Buapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3IyUYCHHUE.



KonanuecTBO TEILIOTEHL

ViaenpHas TEIUIOEMKOCTh BEIECTBA. T€IUIOOOMEH U TEILUIOBOE

paBHOBecue. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHne W OTBepAeBaHUE KPHCTAILTMYECKUX
BEIECTB. YJenbHas TeIuloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. Mcnapenue.
Kunienune. YnenpHas Temiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpaTypbl KHUIICHHS OT
aTMOC(EpHOTO JTaBJICHHUS.

BrnaxHocTs Bo3nyxa.

OHeprus TOIUIMBa. Y IeJIbHAas TEIJIOTa CTOPAHHUS.

[Ipunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemoBoro asurarens. Temnosbie
JIBUTATEJIN U 3allNATA OKPYKAIOLIEN CPEBL.

3aKOH COXpaHEHMsI U IIPEBPALLEHMSI SHEPTUU B TEIJIOBBIX IPOLIECCAX.

u

B

C

emoncmpayuu.

1. HaGmoneHnue OpOyHOBCKOT'O ABHKCHHS.

2. Hab6monenue muddysun.

3. HaOmronenue siBlIeHUN CMauMBaHUA U KallWJUIPHBIX SIBICHUM.

4. HabmoaeHue TemioBOro paciiupeHus Tedl.

5. V3meHeHue naBieHus rasa npu U3MEHEHUH 00bEMa U HArPEBaHUM WM OXJIAXKICHUU.

6. IlpaBuna usmMepeHus TeMIEPaTypHI.

7. Bunsl Temonepeaayu.

8. OxuaxkIeHue Mpyu COBEPIICHUH PabOTEHI.

9. HarpeBanue npu coBepIIeHUN padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEeHUs.

12. HaGnroieHue MocTOSTHCTBA TEMIIEpaTyphl PH TUIABICHUH.

13. Moienu TeIJIOBBIX JBUTATEIICH.

Jlabopamopnuie padbomul u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM MITH caxapa.

3. OmnbITh 1O HAOIOACHHIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEPBIX TEIl.

4. OrmpeneneHue 1aBiIeHUs BO3AyXa B OaJJIOHE IIIPHULIA.

5. OmnbIThl, NEMOHCTPUPYIOUINE 3aBUCHUMOCTh HaBICHHUS BO3AyXa OT €ro oobéma
HarpeBaHUs WU OXJIAKICHHUS.

6. ITlpoBepka THIIOTE3bI JUHEHHOW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA KHJIKOCTH
TEPMOMETPUUYECKOM TPyOKe OT TeMIIEpaTyphl.

7. HaOmroneHue m3MeHEHMs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe TeIulonepeaayu u
paboThI BHEIITHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEITMBAHUU XOJIOAHON U rOpsYeii BOJIBI.

9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOM IpHU TEIIOOOMEHe
HarpeThiM METANINYECKUM LIUITUHAPOM.

10. Onpenenenue yaenpHON TEMIOEMKOCTH BEILIECTBA.

11. VccnenoBanue mpoiiecca UCIapeHHs.

12. Onpenenenrne OTHOCUTEILHOMN BIQKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEMIIOTHI IUIABICHUS JIbJA.

Pazjen 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.
DnexkTpusanusa Tel. J[Ba poja 3yeKTpuYecKux 3apsaiaoB. BzauMojencTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHWIJIBI B3aUMOJEMCTBHUS 3apsOKEHHBIX TEl OT BEJIUYMHBI
3apsA70B U PACCTOSIHUS MEX]Y TEIAMH).



OnekTpuueckoe noise. Hanpspk€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUUYECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsyioB. DJIEMEHTApPHBIN d3JIeKTpudyeckuil 3apsan. CrtpoeHue
atoma. [I[poBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUECKOro Toka. McTounuku
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIIEKTPUYECKOrO0 TOKa (TEIIOBOE, XHMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudeckoe HampspbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHHME BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJlIEIbHOE COSMHEHUE TTPOBOTHUKOB.

PaboTa u MOIHOCTE 37eKTpruyecKkoro Toka. 3akoH Jxoyns—JIeHma. DiekTpudeckue 1enu
Y IOTpeOUTEIH SIEKTPHUECKOM SHeprun B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosinHbie MarHuThl. B3auMoAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MaruauTHoe noJie 3eMJIM U €T0 3Ha4eHue U1 KU3HU Ha 3emie. OnbiT DpcTeaa. MarHuTHoe mosie
3JIEKTPUYECKOro TOKa. IIpuMeHeHne IeKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTellb TMOCTOSHHOTO TOKa. Mcmosib3oBaHue
3JIEKTPOJIBUTaTENeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaznes. SIBieHue  diekTpoMarHuTHOM  uHAyKuuu. IIpaBwio  Jlenuna.
OnektporeHeparop. CrocoObl TOJNYUEHHS] JJIEKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa poJia 37EKTPUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpoUCTBO 1 JEHCTBHE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAS UHTYKLIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsiI0B.
[TpoBOIHUKYN U AUDIICKTPUKH.
MopenupoBaHu€e CUIIOBBIX JTUHUI 3JIEKTPUYECKOTO MOJIS.
HcTouHMKY TOCTOSSHHOTO TOKA.
JlelicTBUA 2JIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B KUIAKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuiibl TOKa aMIepMeTPOM.
. I3mepenue 351eKTpuuecKoro HanpsiKeHHUst BOJIBTMETPOM.
. PeoctaT u Mara3us cOonpoTHBIEHUM.
. B3anmopeicTBre MOCTOSITHHBIX MarHUTOB.
. MopaenunpoBaHre HEBO3MOKHOCTHU Pa3eICHHsI MOJ0COB MArHUTA.
. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MaruuTHO€ noJjie ToKa. JIEeKTPOMArHuT.
. JleficTBHE€ MarHUTHOTO IOJISI HA IPOBOJIHHUK C TOKOM.
. DIIEKTPOJBUTATETh TOCTOSHHOTO TOKA.
. UccnenoBanue siBeHUs SJIEKTPOMArHUTHOM UHIYKITUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.

CoNO~LDdDPE

NNONNNNNNRPRRPRPRERRRERRRRR
OB WONRFPOOOMNOOOUNWDNIEREO

. DIIEKTpOreHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopusie padomot u onvimol.

OnbIThI 110 HAOTIOEHUIO SJIEKTPU3ALUHU TEJ UHIYKIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanue AeMCTBUS 2JEKTPUYECKOIO 10JI HA TPOBOAHUKH U IUAIEKTPUKH.

C6opxka u mpoBepka paboThl MEKTPUUECKON e MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mepenue 1 peryiupoBaHue HaPsKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO YEPE3 PEIUCTOP, OT COIPOTUBIICHUS

pe3ucTopa U HamlpsKEHUs] Ha pe3UCTOpeE.

7. OnbIThl, JE€MOHCTPUPYIOIIHME  3aBUCHUMOCTb  3JIEKTPUYECKOI'O  COIPOTHBICHHS
IPOBOJIHUKA OT €T0 JUIMHBI, IUIOIAU [IONIEPEYHOT0 CEYEHMsI U MaTepHara.

8. IlpoBepka mnpaBuiia CIOXKEHHMS HANpPsKEHUH IPU IOCIEJOBATEIBHOM COECIUHEHUU
JIByX PE3UCTOPOB.

9. IIpoBepka mpaBuiia sl CUJIBI TOKA MPH MMapaJUICTHLHOM COSITMHEHUN PE3HCTOPOB.

10. Onpenenenue paboOThI HIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTOpP.

11. OnpeneneHre MOLTHOCTH MEKTPUUECKOTO TOKA, BHIZCIIIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBHCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsIKSHHUS
Ha HEW.

13. Onpenenenne KI1/[ narpeBaress.

14. UccnenoBanue MarHUTHOTO B3aUMOJIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHHH H

o0k, whRE

paszieneHn .

16. UccnenoBanne neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHHUS TOKA B KaTYIIKE.

18. Nzyuenue nelicTBUS MarHUTHOTO TTOJIS1 HA TIPOBOTHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3ydeHue paboThl 2JIEKTPOABUTaTENS .

20. Uzmepenne KI1J] anexTpoaBUraTenIbHON YCTaHOBKH.

21. OmBITEI 1O WCCIIENOBAHUIO SIBICHHUS AJICKTPOMArHUTHOW WHIYKIUH: HCCIIEIOBAHUE
U3MEHEHUI 3HAYEeHUS ¥ HAPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUsI.

Mexanundeckoe aABWkeHHEe. MarepuanbHasi Touka. CucteMa orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JIBM)KEHMs. PaBHOMepHOe mpsMOiuHEHHOe ABMxeHue. HepaBHomepHoe
npsiMOJTMHEHOe JBMKeHHE. CpemHsisi U MTHOBEHHAs CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JIBUKCHHH.

Yckopenue. PaBHOycKOopeHHOE TpSAMONIHHEHHOE qBUxkeHne. CBoOoHOE maieHne. OmbIThI
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpyKHOCTH. Ilepuon u yactora oOpamienus. Jluneitnas u
yriioBasi CKOpOCTH. LIeHTpOCTpeMHUTENIbHOE YCKOPEHHE.

ITepsriii 3akoH Hprotona. Bropoii 3akon Hetorona. Tperuii 3akon Herorona. I[lpuniun
CYNEPIIO3ULIMH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cunia TpeHMs: cuia TPEHHUS CKOJIBKEHUS, CHJIa TPEHHUS
TIOKOSI, IPYTH€ BUJIbI TPEHHUS.



Cuna TsXKECTHM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOIHOIO IaJIEeHUs.
JBuwxenne 1utaner Bokpyr Connua. IlepBas kocMuueckas ckopocTs. HeecoMmocTs u
Meperpy3Ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCONMIOTHO TBEP0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3meHnenne umnyinbca. MMmynbe cuiibl. 3aKOH COXPaHEHHs] MMITYJbCA.
PeaktnBHOE NBUKEHUE.

Mexanundeckast pabota U MOIIHOCTh. Pabota cui TshKecTH, ympyroctd, TpeHus. CBsi3b

OQHCPIUun

n pa6OTLI. IToTeHnmuanbHas OQHCPruAa TCjia, IMOAHATOrO HaJ ITOBCPXHOCTBIO 3CMIIM.

IloTennmanpHas 3Heprus cxkarod npyxxuHsl. Kunertndeckas sneprus. Teopema 0 KHUHETUYECKON
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIHUH.

Hemoncmpauuu.

1. HaGutoneHne MEXaHUYECKOTO IBUKEHUS T€Jla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHME IyTEH M TPAaeKTOPHH ABMIKEHHUsSI OJHOTO U TOTO K€ Teja OTHOCHTEIBHO
Pa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOpOCTH U yCKOPEHUS TPSIMOIMHEHHOTO TBH)KECHUSI.

4. VccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JBMKEHHUS.

5. HalGmrogeHue IBMKEHUS Tella IO OKPYKHOCTH.

6. HaOmonenne MexaHUYECKUX SIBICHUH, TPOUCXOIAIINX B crucTeMe oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTH YCKOpPEHHS TeJla OT MAaCChI TeJIa U ISHCTBYIONIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUII IPU B3aUMOJEHCTBUU Te.

9. H3meHeHwue Beca Teja MpH yCKOPEHHOM JBHKECHHH.

10. Ilepenaya uMIysbca Mpy B3aUMOJICHCTBHUU TEII.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEJL.

12. CoxpaHenue UMITyJIbCa MIPU HEYIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHue UMITyJIbCca MU a0COIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHnue MEXaHUYECKON SHEPrUH MPU CBOOOTHOM TMaICHUH.

16. CoxpaHeHue MEXaHN4EeCKON 3HEPruM MPH JBMKEHUH TeJla 0] IeHCTBUEM IPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoncTpynpoBaHue TpakTa IJjisl pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JIBHKCHUS
IIapHKa UM TEJIEKKH.

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM JABMKEHMS LIapUKa I10
HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpPEHHUs Tela NpPU PABHOYCKOPEHHOM JBM)KEHUM IO HAaKJIOHHOMN
IIJIOCKOCTH.

4. WccrnemoBaHue 3aBHCUMOCTH ITyTH OT BPEMEHH PU PABHOYCKOPEHHOM JIBM)KEHUU 0e3
HayalbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIIM TPU PABHOYCKOPEHHOM JBM)KCHHWH O0€3 HadaIbHON
CKOPOCTM IIyTM OTHOCATCA KaK psJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IPOMEXYTKH BPEMEHHU OIMHAKOBBI.

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAaJbHOTO
JIaBJICHUS.

7. Omnpenenenue KodPpPUIUEHTA TPEHUS CKOTbKEHHS.

8. Ompenenenue KECTKOCTH MPYKUHBL



9. Omnpenenenue pabOTBl CHUJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHUHM Tejla 10
TOPU30HTAJILHOM MOBEPXHOCTH.

10. Ompenenenue paboOThl CHUJIBI YIPYTOCTH MPU MOABEME Tpy3a C HCIOIb30BAaHHEM
HETOJIBM)KHOTO U TIOABHKHOT'O OJIOKOB.

11. V3yueHue 3aKkOHA COXPAHEHUS SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJTHBI.

KonebarenbHoe nBumxenne. OCHOBHbBIE XapaKTEPUCTHKH KOJIEOaHMIA: MEpPHO, 4acToTa,
aMIuTyna. MareMaTudecKuil W NPYKUHHBIA MasTHUKM. [IpeBpamieHune »sHeprum npu
KoJe0aTeIbHOM ABUKECHUU.

3aryxaromue konebanus. BeiHyXIeHHbIe KoneOaHusi. Pesonanc. MexaHUYeCKHe BOJHBIL.
CaoiicTBa MexaHnuecKkux BOJH. [IpoionbHbIe M nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus1. MexaHn4eCcKue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpakenue 3Byka. MH(pa3ByK U yIbTpas3ByK.

emoncmpayuu.

Habntonenue xonebanuil Te moJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habumtonienne xoneGanuii rpy3a Ha HUTHU U Ha TPYKUHE.

HabnroieHne BbIHYXIEHHBIX KOJIeOaHUI 1 pe3oHaHca.

Pacnpoctpanenune npoJoiabHBIX U MONEPEUHBIX BOJIH (Ha MOJICIHN).
HabuntoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHUYECKHI pE30HaHC.

ﬂaﬁopamopnue padomul u onvimol.

1. OmpeneneHue yacTOTHI U IEpUOAA KOJIEOAHUNH MAaTEMAaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue yacTOThI U IeproJia KojeOaHUi MPY>KUHHOT'O MasiTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH TEpHOAA KOJIEOAHWH IOABENICHHOTO K HUTH TPy3a OT

JUTMHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJeOaHUI MPYKMHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka He3aBUCMMOCTH MepHOAa KONeOaHWH Tpy3a, MOJBEHIEHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpUOJa KOJEOaHWH MPYKHUHHOTO
MasiTHUKA OT MacChl I'py3a U KECTKOCTU MIPYKUHBI.

7. W3mepeHue ycKOpeHHsI CBOOOIHOTO MaICHUSI.

Pa3nes 10. JDiieKTpoMarHuTHOE 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJHBI. (CBONCTBA AJIEKTPOMArHUTHBIX
BoJH. [lIkana snekTpoMarHUTHBIX BOJH. Vcronb3oBaHue 37€KTPOMAarHUTHBIX BOJH ISl COTOBOM
CBSI3U.

ok wdPE

DneKkTpoMarHuTHas rnpupoza csera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CsaoiicTBa NEKTPOMArHUTHBIX BOJH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopusie padomot u onvimel.

1. HWzydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIBHOTO TenedoHa.

Pa3znea 11. CBeToBbIe IBJICHHS.

JlyueBas moxens cBera. Mctounuku cera. lIpsiMonmHElHOE pacnpOCTpaHEHUE CBETA.
3atmenust Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akOH OTpaKEHUs CBETA.



[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHee OTpa)kKeHUE CBETA.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOIAX.
JInnza. Xox nyweit B nmu3e. Onruyeckas cuctema ¢oToamnmnapara, MHKpPOCKONa U

Teneckona. I'a3 kak onTudeckas cuctema. bimzopykocTs U JanbHO30PKOCTb.
Pasnoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHA. Ci0’k€HNE CIEKTPAIbHBIX IBETOB.

Hucnepcus ceera.
Jemoncmpayuu.

CoNoOR~LDdDE

[IpssmonuHETHOE pacpoCTpaHEHHE CBETA.

Otpaxenue cBera.

[lonyuenune n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue cpera.

OnTHueckuil CBETOBOL.

Xon ny4eil B coOuparolei JInH3e.

XoJ ay4dei B pacCerBarolleu JIUH3E.

[Nony4yenue n300paXkeHU C TOMOIIBIO JIHH3.

[Ipunumn neiicTBus gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riaza.

11. PaznoxxeHue OEoro cBETa B CIIEKT).

12. Tlomydenue Genoro cBeTa Mpy CIIOKEHUH CBETA Pa3HBIX [IBETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

No gk

HccnenoBanue 3aBUCHMOCTH yIJla OTPaXXEHHsI CBETOBOT'O JIyda OT yrija MaJeHusl.
W3ydeHune xapakTepuCcTHK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yria MPEJOMIICHUS] CBETOBOIO Jy4a OT Yriia MaJeHus Ha
IPaHULIE «BO3TYX—CTEKIION.

[Tony4yeHune n300pa>keHUI ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenue HOKYCHOTO PaCCTOSHUS M ONITUYECKOM CHUJIBI COOMPAIOIIEH JIMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEI0ro CBETa B CIEKTP.

OnpITEl 1O BOCTIPHUSTHIO I[BETA MPEIMETOB NMPU MX HAONIOJEHUU dYepe3 IIBETOBBIC
(GUIBTPBI.

Paznea 12. KBanToBbIE ABJICHUS.

Omnsitel Pezepdopna u nnanerapuas monenp aroma. Monens atoma bopa. Ucnyckanue u
MIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, OeTa- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnass mopenb aromHoro siapa. M3orombl. PaamoaktuBHble mnpeBpamienus. Ilepuon
noJiypacraja aTOMHBIX siIep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOr0 U MAacCOBOTO YHCEN. DHEPIUs CBA3U

ATOMHBIX SCP. CBH3B MacCCbl M SHCPIruUu. PeaKI_II/II/I CHUHTC3a W ACJICHUA ALCP. HcTtounuku
sHepruu CoJiHLa U 3BE3 L.
SAnepnas sHepretuka. JleiicTBUS paJuOaKTUBHBIX U3TyUYEHUHN HA )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

ok wbdhkE

CrieKTphl N3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp Bozopoaa.

Hab6mronenue TpexoB B kamepe BuuibcoHa.

Pabora cuéTunka HOHU3UPYIOLINX U3ITYYeHUH.

Peructpanus uznydeHust NpUpoOAHBIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopusie padomot u onvimol.

1. HaOnroneHue CIJIONIHBIX M TMHEWYATHIX CIIEKTPOB U3TYYCHUSI.

2. HccrnenoBaHue TpEeKOB: M3MEPEHUE SHEPrMM YacTHUIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. H3mepeHune paaroakTHBHOTO (OHA.

IHoBTOpPUTENBbHO-00001IAX0 NI MOYJIb.

[loBTOpUTENBHO--0000IAIOIIMKA ~ MOAYNIb NpeJHa3HaueH Il CHCTEMAaTU3alUH U
0000IIeHNsT TPEAMETHOTO COJIEPKAHUSI M OTIBITA e TEILHOCTH, TPHOOPETEHHOTO NP H3YICHUN
BCETo Kypca (PM3HKH, a TaKXKe JUIsl MOATOTOBKM K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY I10
¢bu3nke a7 00yJaroUIMXCsl, BHIOPABIIMX 3TOT yYEOHBINH peMeT.

IIpy wn3ydyeHMM [aHHOIO MOXYJS pPEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS  BUABI
NeSTeTbHOCTH, HAa OCHOBE KOTOPBIX oOecreuuBaeTcs JOCTHXKEHHE NPEAMETHBIX U
METanpeJIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00ydeHus, (HOpMHUPYETCS €CTECTBEHHOHAYYHAs
I'PaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIIEAOBaHMs SBICHUH MPUPOJBI U TEXHUKH,
OBJI/ICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, MPUMEHSS IOJIyYeHHbIC 3HAHMUSA,
pelaTh 3a/1a4M, B TOM YUCIIe KAYECTBEHHBIC U SKCIIEPHUMEHTAIILHBIE.

[IpuHIMNMAIBHO NEeSATETLHOCTHBIN XapakTep JaHHOTO pas3jielia peaau3yercs 3a CU4ET TOoro,
YTO 00y4arolrecs BhIMOIHAIOT 3aaHNs, B KOTOPBIX UM IIpeJIaraeTcs:

Ha OCHOBE TTOJTYYEHHBIX 3HAHUN PACIIO3HABATH U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKpY’Karollei pupo/ie U MOBCETHEBHON )KU3HU;

WCTIOJIH30BATh HAYYHBIE METO/BI UCCIEAOBAaHUS (QU3NUYCCKHUX SBICHUH, B TOM YHUCIE IS
IIPOBEPKH I'MIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayyHble OCHOBBI HauOojiee BaXKHBIX JOCTHXKEHMHA COBPEMEHHBIX TEXHOJIOTHA,
HampuMep, TMPAKTHYECKOTO WCIIONB30BAaHUS PA3JIMYHBIX HMCTOYHHKOB JHEPrUU HA OCHOBE
3aKOHa MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

WN3ydyenne ¢u3Mku HA YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs HAMpaBICHO Ha

JTOCTHKEHHUE TIMTHOCTHBIX, METAIIPEIMETHBIX H MPEJIMETHBIX 00pa30BaTEIIBHBIX PE3YIbTATOB.

B pesynpraTe usydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy
oOyuatomerocs OyayT copMUPOBAHBI CIEAYIONINE TNYHOCTHBIC PE3yabTaThl B YACTHU:

e 1) naTpHOTHYeCKOr0 BOCIIUTAHUS:

® - IPOSIBJICHUC MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hPU3HUECKOM
HaYyKH;

® - [ICHHOCTHOE OTHOIICHHE K JOCTHKCHHUSIM POCCHICKUX YUEHBIX --PU3NKOB;

e 2) rpa’maaHCKoOro u AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIE€HHU OOLIECTBEHHO 3HAYMMBIX M STHUYECKHX
npo0JieM, CBS3aHHBIX C TPAKTHYECKUM MTPUMEHEHHUEM JOCTHKCHUN (DU3HKHY;

® - 0CO3HaHHE BAXHOCTH MOPAJIbHO--3THYECKUX MPHUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

e 3)3CTeTHMYECKOr0 BOCIIMTAHMS:

® - BOCIPHUSTUE DCTETUYECKUX KAueCTB (PU3NYECKOW HayKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

® - OCO3HAHME LEHHOCTH (U3NYECKON HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIOIIECH KYJIBTYPBL;

® - pa3BUTHE Hay4HOM JII0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON AeITETbHOCTH;

e 5) ¢popMupoBaHus KYJbTYPbI 310POBbSI H IMOIHOHAJILHOIO 0J1ATONIOJIYYHSI:

® - OCO3HaHHE IICHHOCTH 0€e30MacHOro oOpasza KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TPaBWJI 0OE30MacHOr0 TOBEJACHHS Ha TPAaHCIIOPTE, Ha JIOpOTax, C
AIEKTPUYECKUM U TETJIOBBIM 000PY/IOBaHUEM B IOMAITHUX YCIOBHSIX;

e - chopmupoBaHHOCTH HaBbIKa pedIeKCHU, IPU3HAHKE CBOETO MpaBa HA OMIUOKY M TaKOTO
JKe TpaBa y Ipyroro 4eioBeKa;

e 6) TPyI0OBOr0 BOCIMTAHUA:

® - AKTMBHOE y4YacCTHE B PEIEHUU MPAKTHUYECKHUX 3a/1ay (B paMKaxX ceMbU, 00pa3oBaTeNbHOM
OpraHuW3aIlii, Topojaa, Kpasi) TEXHOJOTHYCCKOM W  COIMAILHOW  HANPaBICHHOCTH,
TpeOyIOIMX B TOM YHCIE U PU3NIECKUX 3HAHU;

® - MHTEpEC K MPAKTHUECKOMY U3YUCHHIO MMPOECCHil, CBSI3aHHBIX ¢ (PU3UKOMH;

e 7)3K0JIOTHYE€CKOr0 BOCIIUTAHUS:

e - OpHUEHTalUs HAa NpPUMEHEHHWE (QU3WYECKUX 3HAHUM JUId peleHHs 3aaad B o0yactu
OKpYXArOIIe cpeipl, TUIAHUPOBAHUS MMOCTYNKOB U OIICHKH MX BO3MOXHBIX TOCIEACTBHIMA
JUJISL OKPYXKAIOIIEH Cpebl,

® - 0CO3HaHHUE TT00aTBHOrO XapaKTepa SKOJOTHUECKHUX MPOOJIeM U MyTel UX pelieHUs;

e 8) aganTanuyu K U3MEHAIOIIUMCS YCIOBHSM COIHALHOW U MPUPOTHOI Cpebl:

e - MOTPeOHOCTh BO B3aWMOJICWCTBUM TMPH BBHIMOJTHCHUH WCCICAOBAHUNA W TIPOCKTOB
buznyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

® - TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHICCKYIO ACSITCILHOCTD;

e - moTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4mcle (HOpPMYIHPOBATH HIEH,
MIOHSITHS, TUIIOTE3bI O (PU3HUYECKUX 00BEKTAX U SBIICHUSAX;

® - 0CO3HaHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;



¢ - [UTAHMPOBAHHUE CBOETO Pa3BUTHs B IPUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUIA;

® - CTPEMIJICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3aUMOCBA3H IIPUPOIEL, O6H.I€CTBa H 5KOHOMMKH,
B TOM 4YHMCJIC C MCIIOJIb30BAHUEM (1)I/I3I/I‘-ICCKI/IX 3H21HPII>1;

® - OOCHKa CBOHUX ﬂeﬁCTBHﬁ C y‘IéTOM BJIMAHHA Ha OKPYXKAIYIO CpCay, BO3MOXHBIX
ria00anbHbIX MMOCJICCTBUM.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynpraTe ocBOeHHs TporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuwaromerocss OyayT cGOpMUPOBAHBI MeTanpeAMeTHbIE Pe3yJbTaThl,
BKIIIOHAIOMIUME TIO3HABATCIIBHBIC YHHUBCPCAJIBHBIC y‘Ie6HI)IC )IeﬁCTBHfI, KOMMYHUKAaTUBHBIC

YHUBCPCAJIbHBIC y‘IC6HbIe HCﬁCTBHH, PEryJIATUBHBIC YHUBCPCAJIBHBIC y‘le6HLIe ﬂeﬁCTBHH.

Ilo3HaBaTebHbIE YHUBEpPCAJIbHBIC y‘-leﬁl—[ble JelcTBUA

Ba3oBbIe Jjornyeckue JeicTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHHIA);
YCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALMU, OCHOBAHHUS JIs 0000IIeHUs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBaeMbIX (haKkTax, TaHHBIX U
HAOIIOICHUSAX, OTHOCAIIUXCS K (PU3NUIECKUM SIBIICHUSM;

BBISIBIIATh MPUIMHHO--CJICACTBEHHBIE CBS3M MPU W3YYCHUU (U3HYECCKUX SIBICHUN U
MPOLIECCOB, JI€JIaTh BBIBOJBI C MCIOJb30BAaHUEM JIEIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKITIOYCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SIX (PU3NIECKUX BEITUYNH;
CaMOCTOSITENILHO ~ BBIOMpATh CHOco0 pemieHus y4uyeOHOW (u3Myeckodl 3amayuu
(cpaBHEHHE HECKOJBKMX BapHAHTOB pEIICHUs, BBIOOp Haubojee MOAXOIAUIET0 C
y4ETOM CaMOCTOSATEIHHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciieqoBaTe/ibCcKHe AeiicTBUA.

HCIIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

MMPpOBOAUTH 110 CaMOCTOATCIBHO COCTaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
busznyecKkuil IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeOBaHIE (PHU3UIECKOTO SBICHUS;
OLICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpPMAIHMIO, TOJYYCHHYIO B XOJI€
WCCIIETOBaHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIBHO ~ (popmMynupoBaTh 000OIIEHHST U BBIBOABI IO  pe3yjbTaTaM
MPOBEIEHHOTO HAOIOICHNUS, OTIBITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalibHENIIIEE pa3BUTHE (HU3UUYECKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPENOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

IOPUMEHATh pa3iMyHble METO/bl, MHCTPYMEHTBl M 3allpoChl MpPHU IMOMCKE U OTOOpe
MH(POPMALIMY WU TAHHBIX C YYETOM MPeIoKeHHON yueOHOM (hru3ndyeckoi 3a1a4u;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATE M MHTEPIPETHPOBATH MH(DOPMALIUIO Pa3IUYHBIX
BUJIOB M (pOpM IpeICTaBICHHUS;

CaMOCTOATEJIBHO BBIOMpPATh ONTHUMANbHYIO (hOpMy IMpeAcTaBieHHs HHPOpMaLUU U
WITIOCTPUPOBATh pElIaeMble 33a/Ja4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMmaMu, HHON
rpaduKoi U UX KOMOUHAITUSIMH.



KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B X0Je oOCyxkaeHHs y4eOHOro MmaTepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O0OCYKIaeMOW TEMBbI U BBICKa3bIBaTh HICH,
HaIleJICHHBIC Ha PEIIeHUE 3a/1a4H U TOJIepKaHue OJ1ar0)KenaTeTbHOCTH O0IIeHUS,
COTIOCTABIATh CBOM CYXKACHHUS C CYXKICHUSAMH JPYTUX YYacTHHKOB JHalora,
OoOHapy>KUBaTh Pa3IMINe U CXOJICTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

HY6.]'H/I'-IHO npeacTaBIATh PE3YIbTATHI BBIITOJIHEHHOI'O (bPISI/I‘ICCKOFO OIIbITa
(9KCIIepUMeHTa, UCCIIEI0BaHMS, IPOCKTA);

IMOHMMAaThb M HCIIOJIb30BAaTh IMPECHUMYIICCTBA KOMaHJIHOﬁ nu I/IHI[I/IBI/I)IyaHBHOI\/’I pa60TI)I
IPY PELICHUN KOHKPETHOH (pu3nueckoil mpoOaemsl;

MNpUHHUMATL LCJIN COBMECTHOH ACATCIBHOCTHU, OPraHU30BLIBATH )IefICTBHﬂ no eé
JIOCTHD)KEHUIO: PAaCIpelesATh POIM, 00CYKAaTh MPOLECCH U PE3yNIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOIO pe3yibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHUPYS CBOU )161710TBI/I$[ C APYTUMHU YICHAMU KOMAaHbI;
OLICHMBaTh KAaueCTBO CBOET0 BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbBIC YHUBEpPCAIbHbIC y4eOHbIC 1eHCTBHA

Camoopranuszauus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTYalUsAX, TPEOYIOMUX JIJIsI PEIICHUS
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCS B PA3IMUYHBIX MOAXOAAX MNPUHATUS pElIeHUH (MHIMBUIYaIbHOE,
NPUHATHE PELLCHHs B IPYIIIE, IPUHATUE PEIICHUI rpynmnoil);

CaMOCTOSITEJIBHO COCTaBJISITh AJNTOPUTM pelleHus (U3MYECKON 3aJauu WIM IUlaHa
UCCIIeIOBAaHUSI C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IPEIaracMble BApUAHTHI PEILICHUI;

Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬂMOKOHTpOJ’IL, 3MOLNOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyularaTh IUIaH €€ U3MEHEHUS;

OOBSACHATh MPUYUHBI JIOCTIKEHUS (HEIOCTUKEHMSI) pe3yJbTaTOB JAESTENbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YMCIIE B XOJ BBIIOJHEHHUA (PU3NUYECKOTIO
UCCIICIOBAaHMST WM NPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, HM3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIBTATA LIEIIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO APYroro 4eloBeKa B XOJE CIopa WM JUCKYCCUU Ha HAyYHYIO
TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY MpPHU pEUIeHHH (QU3MUECKUX 3ajJjad WK B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 7K€ MIPaBO JPYroro.



INPEAMETHBIE PE3YJIbTATBI

K konny oOydeHus B 7 kjiacce mpeAMETHBIE pe3yabTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

UCMOJb30BaTh IOHATHSA: (U3MUECKHE M XUMHYECKUE SIBJICHUs, HaOJI0JeHHe,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHULBI (PU3MYECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHS BellecTBa (TBEPIOE, KHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, IMPSAMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyrasi, IUIaCTHYECKasi), HEBECOMOCTb,
COO0IIAOIINECS COCY/IbI;

pasnuyath sBieHus (aupdy3us, TeIIoBoe IBUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE IBW)KEHUE, MHEPIWsS, B3aUMOJICHCTBHE TEN, PaBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpalleHMs, Iepelaya JaBieHUs TBEPABIMU
TEJIaMU, KUAKOCTSIMH U ra3aMu, aTMOC(epHOe JaBJICHUE, IIJIaBaHUE Tell, PEBPALICHUS
MEXaHUYECKOM SHEPrux) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUI B OKPY>KaIOLIEM MHpE, B
TOM 4YHcie (QU3MUECKUE SBIEHHUS B IMPUPOJE: MPHUMEPHl JBWXKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, NEHUCTBUE CUIIBI TPEHUS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MABJICHHMsS Ha *XKMBOM OpraHu3M, IUIaBaHHE pbIO,
pBIYard B TeJ€ 4YeJIOBEKa, MPH 3TOM IEPEBOJUTH MPAKTHUECKYIO 337ady B Y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOWCTBA (IPU3HAKHM) (PU3NUYECKUX SBIICHUM;

OIMCHIBATh U3YYEHHBIE CBOICTBA TeN U (PU3MUYECKUE SBJICHHUS, UCTIOIB3Ys (PU3UUECKUE
BeJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSS
CKOpOCTb, CHJIa YOPYrOCTH, CHJa TSDKECTH, BeC Teja, CWJla TpPEHUs, JaBJIEHUE
(TBEpmOro TeNa, JKUAKOCTH, Ta3a), BBHITAIKMBAIOLIAs CWJIAa, MeXaHM4yeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQUIMEHT TIIOJIE3HOTO JIEeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHUUAIbHAs 3HEPrusi), IpU ONHUCAHUMU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI HCIIOJIb3YEMBIX BEJIMYHH, NX 0003HAYCHHS U €IHHUIIBI
(UBUYECKUX BEIWYMH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE aHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH Tpa(UKH H3YUYEHHBIX 3aBHCUMOCTEH
(hUBUYECKUX BEIMYHH,

XapaKTepu3oBaTh CBOMCTBAa Tes, (U3WYECKHE SBICHHS M IPOLECCHI, HCIOIb3Ys
IIpaBUJIa CIOKEHUs CUJI (BJOJb OAHOMW MpsiMoii), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECHsl pblyara (0JI0Ka), «30J10TO€ MPaBUIO» MEXAaHUKH,
3aKOH COXpaHEHHWs MEXaHWYECKOW OSHEpPruM, TpU OSTOM JaBaThb CIIOBECHYIO
(GOopMyYIHPOBKY 3aKOHA U 3aIIMChIBATh €0 MATEMAaTUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUil MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABISATH NPUUUHHO-
-CJIEJICTBEHHbIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ OMOpON Ha
1-2 wu3ydeHHBIX CBOWcTBa (U3MYECKUX SBICHHH, (U3NYECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3agauyd B 1-2 JeHCTBHSA, HWCHOIB3Ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIME (U3NYECKHE BEIMUYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJauu
3allMCBIBaTh KPATKOE YCIIOBHE, MOACTABIATh (PU3NUYECKHE BEIUYMHBI B (HOpMYINBl U



NPOBOJIUTH PAcU€Thl, HAXOAUTh CIpPaBOYHBIC JIaHHBIE, HEOOXOAMMBIE JUIl PELICHHUs
3a7a4, OICHUBAThH PEAMCTHYHOCTD ITOYy4eHHON (PU3UIECKOI BEITHMUUHBI;
pacro3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO pEUIMTh IPH HOMOLIM (HU3HYECKUX
METOZOB, B OIHMCAHMM HCCIENOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINOIOKEHNE
(runoresy), paszauyaTh M MHTEPIPETUPOBATH IOJIYYEHHBIH pe3yiabTaT, HAXOIUTh
OLIMOKH B XO/I€ OTIbITA, 1€7aTh BBIBOBI 110 €T0 PE3YJIbTaTaM;

IPOBOJUTH OMNBITHI IO HAOIIOACHHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB
Ted: (OPMYNIHPOBATH IPOBEPSIEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYA0BaHNUS, 3aIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOABL;
BBINOJIHATH NMPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CUJIbI U
TEMIIEpPATypbl C HCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3alHCHIBATH
HOKa3aHMs MPUOOPOB ¢ YUETOM 3aJaHHOH a0COIIOTHOM MOTPEIIHOCTH U3MEPEHMUIA;
MPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKO BEIMUYMHBI OT APYroM C
UCTOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIKYILETOCS
Tejla OT BPEMEHH JABWKCHUS Tela, CWIIBI TPEHUS CKOJIBKEHUS OT Beca Tella, KaueCTBa
00pabOTKM MOBEPXHOCTEM TeI W HE3aBUCUMOCTH CHJBI TPEHUS OT IUIOLAaau
CONPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YIJIMHEHMS MPYXHUHBI, BBITAJIKUBAIOLIEH
cuibl OT OOBEMA NOrpYy)KEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOMHBI, HA KOTOPYIO IOIPY’KEHO Telo,
YCIOBUH TMJaBaHMS TeJ, YCIOBMH paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUK y4eOHOTO WCCIIENOBaHMSA, COOMpaTh YCTAHOBKY W  BBIOJIHSATH
U3MEpEHus, clenys MpeUIoKEeHHOMY IUIaHy, (PMKCUPOBaTh PE3yJbTaThl MOJYyYECHHOMH
3aBUCUMOCTH (IM3WYECKHX BEJIMYUH B BUJE NPEUIOKEHHBIX TaOIHI M TpadHKOB,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0OBAHHUS;

POBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTByIOLlas Ha IOTPYXKEHHOE B JKMIKOCTb TEJO,
KOO PHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXAHHM3MOB), CIEAYS HPEIJIOKEHHON
MHCTPYKLUU: TIPU BBIIOJIHEHUH U3MEPEHUH COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAUEHUE UCKOMOM BEIIMUUHBL;

coOmofaTh MpaBuiIa TEXHUKM O€30MacHOCTH Npu paboTe ¢ JabopaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh MNPUHLIMIBI ACHCTBUS NPpUOOPOB U TEXHUUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOILAIOIINECS COCYbl, OapOMETp, pbluar, MOJBMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha HX OMHMCAaHMUA (B TOM 4MCIE: MOAIIMIHHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABINYECKHM INPECC, MaHOMETpP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIHOJb3ys 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBIC
¢u3nyecKre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

OPUBOJIUTH TpHUMEpHl (HAXOAWUTh HHGOPMAIMIO O MpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HHM JUJIsl oOecreueHus
0e30IacCHOCTH MpH OOpalleHud C NpUOOpaMu U TEXHUYECKUMH YCTpOMcTBaMu,
COXpaHEHMsI 370pOBbsi M COONIOAEHHA HOPM D3KOJOTMYECKOrO IIOBEJICHUS B
OKpYXarollei cpeae;



OCYILECTBIISITh OTOOp HMCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBEIM 3aIIPOCOM, Ha OCHOBE MUMEIOIINXCS 3HAHUW U ITyTEM CpaBHEHUS
Pa3IUYHBIX HCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOPAs SBJISETCS POTHBOPEYHBOM
WIIA MOXeET OBITh HEZJOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBHINOJIHEHHH YUEOHBIX 33/IaHUI HAyYHO--TIOMYISIPHYIO JINTEPATypy
($U3NIECKOTO CO/ep)KaHusl, CIPaBOYHBIE MaTepHallbl, pecypchl cetu HTepHer,
BJIAJIeTh NpHEMaMH KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHMs HHGOPMALUH W3
OJTHOW 3HAKOBOW CHCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHBIC KpPaTKHWE MUCHbMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMAIK (U3NIECKOTO COAEPIKAHUSA, B TOM YUCIIE MyOJIUYHO AeNaTh
KpaTKue COOOMICHHUS O Pe3yNIbTaTax MPOEKTOB MM y4eOHBIX UCCIICIOBAHUH, TIPH ATOM
IPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM TOHATUHHBIA ammapar Kypca (H3HKH,
COIIPOBOKIATh BHICTYIIJICHUE TIPE3CHTAIHEH;

IpY BBITIOJIHEHUN yY€OHBIX TPOEKTOB W MCCIIEIOBAaHUN pacHpeneNisiTh 0013aHHOCTH B
rpyIIe B COOTBETCTBHH C IOCTaBICHHBIMU 33Ja4aMH, CIICUTh 32 BHIMOJHEHHEM IIaHa
JeWCTBHI, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JAEATCIBHOCTb TPYIIIHL,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAsI MHEHHE OKPY)KAIOLIHX.

K koniy oOydeHus B 8 kJiacce mpeaMETHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

KCIIOJIb30BaTh MOHSATHUS: MAcCa U pa3sMepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE ATOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIEeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIC Tela,
HACBILLECHHBI U HEHACBILLICHHBIN Iap, BIAXKHOCTh BO31yXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, DJIEMEHTAPHBINA SJIEKTPUUYECKHUMN 3apsl, SJIEKTPUUIECKOE
10JIe, TIPOBOJHUKH M JIUAJIEKTPUKH, NOCTOSHHBIA SJIEKTPUYECKUM TOK, MAarHUTHOE
10JIE;

pa3nuyath SIBI€HUA (TEIUIOBOE pacHIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMAyMBAHWE, KaNWUISIPHbIE SBIICHUS, WCIAPEHUE, KOHJCHCALWs,
IIJIaBJIEHUE, KpUCTAJIN3aLUs (oTBepaeBaHue), KHUIICHHE, Teroneperaya
(TEemIonpoOBOJHOCTh, KOHBEKIIUS, W3IyUYCHHUE), AJIEKTPU3AIMS Tell, B3aUMOJCHCTBUE
3apsAoB, JEHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHUE, B3aUMOJIECHCTBUE
MarHuTOB, AEHCTBUE MATHUTHOIO IOJS HA MPOBOJHHMK C TOKOM, 3JIEKTPOMArHUTHAS
WHAYKIHSA) TO ONHUCAaHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JTAHHOE (PUINICCKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHHUHI B OKPYKAIOLIEM MHUPE, B
TOM 4HClIe (U3NUECKUE SBICHUS B TNPUPOJE: TOBEPXHOCTHOE HATSKEHUE U
KalWUISIpHbIE SBJICHHMS B NPUPOAE, KpUCTAUIbl B mpupone, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa,
DIIEKTPUYECKHE SBIEHUS B aTMocdepe, IJIEKTPUUYECTBO JKHBBIX OpPTaHU3MOB,
MarHuTHOE Mojie 3emMiH, Apedd MOII0COB, POJb MAarHUTHOTO TOJS ISl JKU3HM Ha
3emiie, OJIAPHOE CUSHHUE, TIPU 3TOM NEPEBOJUTh MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SBICHUII;

OTHCHIBATh U3YYCHHBIE CBOMCTBA TN U (U3WYECCKUE SBIICHUS, HCIIONB3YS (DU3HUECKUe
BEJIMUMHBI (TemrepaTypa, BHYTPEHHSS SHEPrus, KOJIMWYECTBO TEIUIOTHI, YyleIbHas
TEIVIOEMKOCTh ~ BEIIECTBA, YAEIbHAs TEIUIOTAa IUIABJIEHUSA, yHAEJIbHAas TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CTOpaHHs TOIUIMBA, KO3(PPHIMEHT MOIE3HOTO
JIEWCTBHS TEIUIOBOM MAILIMHBI, OTHOCUTEJIbHAS BJIAXKHOCTh BO31yXa, JIEKTPUUYECKHUI



3aps], CWJIa TOKa, DJJIEKTPUYECKOE HAMpPHKCHUE, CONPOTUBICHHE IPOBOJIHHKA,
yIEIbHOE CONPOTHBIICHUE BEIIECTBA, pabOTa M MOIIHOCTD JIEKTPHYECKOTO TOKA), IPH
ONMCAHUM MPABWIBHO TPAKTOBATh (U3UUECKUHA CMBICI HCHOJIb3YeMbIX BEJIHYUH,
0003HaUCHUS M eIUHUIBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE
JAHHYI0 (U3MYECKYl0 BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TIpapUKu
U3yYECHHBIX 3aBUCHMOCTEH (DPU3NUECKUX BEIHMYHH;

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUSA W HPOHCCChI, HCIIOJIb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJISPHO--KHHETHUECKOH TEOPHH CTPOCHUS BELIECTBA,
NPUHIUI CYMEPHO3UIUK ToNeHd (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHs
3apsiia, 3akoH Oma Juisi ydacTka mend, 3akoH Jxoyns—JIeHnma, 3aKoH COXpaHEHUS
SHEPTUH, TPH ITOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIlUCHIBATH €TO
MaTeMaTH4eCKOe BBIPAXKCHUE,

OOBACHATH (hU3NYECKHE TPOIECCHl M CBOMCTBA TElI, B TOM YHCIE€ U B KOHTEKCTE
CI/ITyaI_[I/If/'I MPAKTUKO-OPHUCHTHPOBAHHOT'O XapakTepa: BBIABIIATD
HNPUYMHHO-CIICJICTBEHHbBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 |—2 JOTMYECKUX IIaroB ¢
ormopoi Ha 1—2 M3y4eHHBIX CBOIMCTBA (DU3MUESCKHX SBICHHUH, (PU3MUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agayd B 2-3 JEWCTBHS, WCIONB3Ys 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIONIME (PM3MYECCKUE BEIMYMHBL: HAa OCHOBE aHalW3a YCJIOBUS 3aladd
3aMHChIBATh KPATKOE YCIOBHE, BBIABIIATH HEAOCTATOK JAHHBIX Ul PEIICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE AJIsl €€ PeICHHUs], IPOBOAUTH PACUEThI U
CpaBHHUBATH MMOJYUCHHOC 3HAYCHHUC (1)I/ISI/I‘I€CKOI\/’I BCJIIMYHHBI C U3BCCTHBIMHU JaHHBIMHU,
pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PELIMTh NPH TOMOIIM (HU3NIECKUX
METOI0B, HCIIOJIB3 YA OITMCaHHuEC HUCCIICJOBAaHMU, BBIACTIATH IMPOBEPAEMOC
NPEANONIOKEHUE, OLEHUBATh MPAaBWIBHOCTh MOPSIKA IPOBEACHUS HCCIECIOBAHHS,
JACJ1aThb BBIBObI,

IPOBOJIUTH OTBITHI 10 HAOIIONEHHUIO (PU3NYECKUX SBICHUH WIN (PU3UUECKUX CBOMCTB
Tenl (KanmwULsIpHBbIE SIBJICHHS, 3aBUCHMOCTh JIaBJICHUS BO3[IyXa OT ero o0béMa,
TEMITEPaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS M HaTPEBAHUS MPH M3IYYCHHUHN OT I[BETA
U3Tydaromei (Morjomaromeil) MOBEPXHOCTH, CKOPOCTh HCIApPEHUs BOJIBI  OT
TEMIICPATYpPbl KHUAKOCTH U ILJIOIIAJAn ee IMMOBCPXHOCTHU, JJICKTpHU3ALUA TCI U
B3aUMOJICHCTBHE AIICKTPUUECKUX 3aps]0B, B3aUMOJACHCTBHE MOCTOSHHBIX MarHWTOB,
BU3yaJIM3alisi MATHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB, JEHCTBUSI MArHUTHOTO TIOJIS
Ha IPOBOJHHUK C TOKOM, CBOICTBa QJICKTpOMArHura, CBOMCTBaA SJICKTPOABUTATCIIA
NIOCTOSTHHOTO TOKa): (hOpMYNIMpPOBAaTh IPOBEpSEMbIE MNPEANOTI0KEHUs, cOoOUpaTh
YCTAaHOBKY M3 TMPEUIOKCHHOTO O0OpYyJIOBaHMs, ONUCHIBATH XOJA ONbBITA H
(bopMyIHpOBaTH BHIBOI,

BBIIIOJIHATE MPSAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIBbHOM BIAXXHOCTH BO3yXxa,
CHJIBl TOKA, HANPSDKEHHS C KCIOJIb30BAaHMEM AaHAJIOTOBBIX IMPUOOPOB M JaTYMKOB
(U3MYECKUX BEJIWYMH, CPAaBHHBATh PE3YJIbTaThl HM3MEPEHUH C Y4ETOM 3aTaHHON
a0COIOTHOM MOTPENIHOCTH;

IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHMOCTH OJHOM (DPM3UUECKON BEIMYHMHBI OT APYro C
HCIIOJIb30BAHUCM IIPAMBIX H3M€peHHfI (3aBI/ICI/IMOCTI) COIIPOTUBJICHHUA IMPOBOJHUKA OT
ero JUIMHBI, IUIOIIAAN MONEPEYHOr0 CEUCHUS M Y/ICIBHOTO CONPOTHUBICHUS BEIIECTBA
IPOBOJ/IHUKA, CHJIBI TOKA, WAYLIETO Yepe3 MPOBOJHHK, OT HANPSHKEHHS Ha TIPOBOIHHKE,
VICCIIEIOBAaHNE IIOCIECOBATEIFHOTO M TAPAJUICIBHOTO COSIMHEHHH IPOBOIHUKOB):



IUITAHUPOBATh UCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUs, CIeays
IPEJIOKEHHOMY IIJIaHy, (PMKCUPOBATh PE3YJIbTAThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE
Tabnui u rpaduKoB, IeJaTh BHIBOJBI IO Pe3yabTaTaM UCCIEAOBAHUS;

® [POBOJIUTH KOCBEHHBIC WM3MEPEHHUs (U3NUECKUX BEIMUYUH (yIesibHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, pa00OTa U MOLIHOCThH AJEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
MPETIOKEHHOW MHCTPYKIUH, U BBIYUCIISATH 3HAYEHHE BETMUHMHBI;

e coOnronaTh TMpaBWja TEXHUKM Oe30macHOCTH T1pu pabore ¢ JabOpaTOPHBIM
000opyI0BaHUEM;

® XapakTepu30BaTh MPHUHIMUIBI JEHCTBUS U3YYCHHBIX MNPHOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpOH Ha MX OMHMCAaHUA (B TOM YHUCIE: CUCTEMAa OTOIJICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOuWHA, aMIlepMeTp, BOJBTMETP, CUYETUUK DJICKTPUUECKOMN
OHEPIUH, DIIEKTPOOCBETUTEIbHbIE TMPUOOPHI, HArpeBaTeNbHBIE 3AJIEKTPOIPHOOPHI
(mpuMepbl), SJIEKTPUYECKHE MPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUM U
HeoOXouMBbIe (HPU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA W H3MEPUTENbHbIE MPHUOOPHI IO
CXEMaM U CXEMAaTUYHBbIM PUCYHKAM (PKUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEb BHYTPEHHEIO CrOpaHMs, JIEKTPOCKOIL, PEOCTar), COCTABIIATH
CXEMBI 2JIEKTPUYECKHUX LIETEeH C MOCIEeI0BaTEIbHBIM U NapajuIe]IbHBIM COECINHEHUEM
AIIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAUYEHUS 3JIEMEHTOB AIIEKTPHUYECKUX IIeTICH;

® TMPUBOAWUTH TpUMEPHl (HAXOAWTH WH(GOPMALMIO O TMpUMEpax) MPAKTUIECKOTO
UCTIOIb30BaHUSl (PM3MUECKUX 3HAHWA B TIOBCEAHEBHOW KHM3HHM IS OOECIICYEeHUS
0e30MmacHOCTH NpU OOpalleHMH C OpubopaMu U TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOAEHHUS HOPM 3KOJOTMYECKOrO IOBEJCHUS B
OKpYXKarolleu cpeae;

® OCYIIECTBJIATH MOMCK HH(popManuu ¢uzndeckoro conepxkanuss B HVHTepHere, Ha
OCHOBE HMEIOIIMUXCS 3HAHUW M TYTEM CpPaBHEHUS [OMOJIHHUTEIbHBIX HCTOYHUKOB
BBIJICNATh MH(MOPMALIMIO, KOTOpas SBIAETCS NPOTUBOPEUUBOM WIM MOXKET OBITh
HEJIOCTOBEPHOW;

® ICIOJIB30BATh MPY BBHITOJHEHUHN YUEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO TUTEPATypy
(U3NYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHusi MHPOpPMALMU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

e co3JaBaTh COOCTBEHHBIC IHUCHMEHHBIE W KpATKHE YCTHBIE COOOIIEeHHs, 0000Ias
MHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3NYECKOIO COACPIKAHUSA, B TOM YHUCIE
NyOJIMYHO  TPEACTaBISITH  pPe3yibTaTbl MPOEKTHOM WM  UCCIEN0BATENIbCKON
NESATEIBHOCTH, TIPU 3TOM T'PAaMOTHO HCIIONB30BaTh W3Y4YCHHBIN MOHATHHHBIN ammapar
Kypca (pHU3UKH, CONPOBOXIATh BBICTYIICHUE MTPE3CHTAIIUCH;

® [IpU BBINOJHEHUU YYEOHBIX MPOEKTOB U UCCIENOBaHUN (PU3NUECKUX MPOLECCOB
pacrpenensaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 3a]a4aMH,
CJIeIUTh 3a BBHINOJHEHHEM IUIaHa JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBATh COOCTBEHHBI BKJaJ B  JEATENBHOCTh  TPYIIbl, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aHMOICHCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peniaTh KOHMIUKTHI.

K konny oOydeHus B 9 kjiacce mpeaMeTHbIE pe3ysabTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:



WCIOJb30BaTh TMOHATHS: CHCTEMA OTCUE€Ta, MaTephalbHasg TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUsA, nedopmarus (yrnpyras, miacTudeckasi),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U MEpPErpy3KH, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOro Teja, paBHOBECHE,
MEXaHU4YeCcKue KoyuebaHusi U BOJIHBI, 3BYK, MH(pPa3ByK U  yIbTPa3BYK,
AJIEKTPOMATHUTHBIC BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OIU30PYKOCTh H
JaTbHO30PKOCTh, CHEKTPhl HMCIYCKAaHWsS M TOTJIOIICHMs, anbda-, 6eTa- U ramma-
W3JIy4€HHUs], U30TOIIbI, SIAEPHAsI SHEPIeTHKA;

paznuyaTh SBIEHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBIXKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHHE, CBOOOHOE MaJICHUE T, PABHOMEPHOE
JIBIDKEHUE 10 OKPYKHOCTH, B3aUMOJICMCTBUE TeJ, PEAKTUBHOE JIBHXKEHHE,
Kosie0aTeNbHOE JBIKEHUE (3aTyXalollde M BbIHYXKICHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTpa)XCHUE 3BYKa, MPSIMOJMHEUHOE pACHpPOCTPAHEHHUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, II0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJIbHbIX IIBETOB, JMCIIEPCHUs CBETa,
€CTECTBEHHAs PAaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTPa W3ITyYEHUS )
M0 OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
JaHHOE (PU3HYECKOE SIBICHHUE;

pacrto3HaBaTh MPOSBICHUE U3YUYECHHBIX (DM3UYECKUX SIBJICHUN B OKpYyKaromeM mMupe (B
TOM uHcie (pu3nMUecKue SIBICHUS B MPUPOJIC: MPUIMBLI U OTIUBBI, JABHKEHUE IJIAHET
ConHEeYHOM CHUCTEMbI, PEaKTUBHOE JIBUKEHUE JKMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIYHAaMH, 53XO, IIBETa TeIl,
ONTUYECKUE SBICHUS B  TMpHpPOAE, OHOIOTHYECKOE  JIEHCTBUE  BUAMMOTO,
yIBTPaUOIECTOBOIO M PEHTTEHOBCKOTO H3ITyUYEHUH, €CTECTBEHHBIA pPaTUOAKTHBHBIN
($OH, KOCMHYECKHE JIy4YH, pPAJHMOAKTUBHOE W3IyYeHHE TPHUPOJHBIX MHUHEPAJOB,
JEeHUCTBUE PaIMOAKTUBHBIX M3ITYYCHUN Ha OpPTraHU3M 4YeJIOBEKa), IPHU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOWMCTBA (IIPH3HAKH)
(bUBUYECKUX SIBJICHUH;

OTHMCHIBATh U3YUCHHBIC CBOMCTBA TN U (U3NUYCCKUE SBIICHUS, HCIIONIB3Yysl (U3HUECKHE
BEJIMYMHBI (CpPEeNHsAS U MTHOBEHHAs CKOPOCTb Tejla MPH HEPABHOMEPHOM JABHKECHHU,
YCKOpPEHHE, NEPEMEILICHUE, MMYTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CUJa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHs, BEC Teja, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTb, MOTEHIIMATbHASI SHEPTUS TeJa, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, MMOTEHIIMATbHAS SHEPTUsI CKATOW MPYKUHBI, KHHETHUYECKas
SHEprusi, MOJHAas MeXaHW4yecKash HSHEeprusi, MepuojJ M yacTora KosieOaHuM, aJMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEJb MPEIOMIICHUS
Cpenbl), P ONMUCAHWH TPABHIHLHO TPAKTOBATh (DPM3MUECKHN CMBICT HCIOIB3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EIUHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OpPMYIbI,
CBA3BIBAIOINIME JAHHYIO (U3MYECKYIO BEIMYHMHY C IPYTHMMH BEJIHMUYWHAMH, CTPOUTH
rpaduKu H3y9CHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEIIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCTIOIb3Yys 3aKOH
COXpaHEHUsI PHEPTUM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIMUII CYNEPHNO3ULIUUA CHUII,
MIPUHIUI OTHOCUTEIBHOCTH [ "anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUs W MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHECHUS 3apsAI0BOIO0 M
MAacCOBOTO YHMCE TNpH SACPHBIX pPEaKUMsAX, IPH OSTOM JaBaThb CIIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMATHYECKOE BhIPAKCHHE;



OOBSICHATH (PU3MYECKUE TMPOLIECCHl W CBOWCTBA TeJl, B TOM YHUCIE M B KOHTEKCTE
CUTyalluld  TPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBISATH  MPUYHHHO--
CJIEICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHNE U3 2—3 JIOrMYECKHX I1aroB ¢ OMOpOi Ha 2—
3 U3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (UINIECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3aJja4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONIb3YsI
3aKOHBl M (popMysbl, CBs3bIBarOLIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalU3a
yCIIOBUS 3a/laydl 3alMChiBaTh KpPATKOE YCJIOBUE, BBIABIATH HEJOCTAIONIME WIIH
M30BbITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (QOPMYJbI, HEOOXOAUMBIE Ui PEIICHUs,
OPOBOJUTH Pacy€Thl M OLIEHUBATh PEATUCTUYHOCTh IOJIYYEHHOI'O 3HAYEHUS
(bu3HYECKON BEIIUYNHBL;

pacrno3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO PEUIMTh IPH MOMOLIM (PU3HUYECKUX
METOZOB,  MCIIONB3ysS  ONHCAHHE  HUCCIEAOBAaHUS,  BBIICIATH  MPOBEPSEMOE
HPEINOI0KEHNE, OLEHUBATh IMPABWIBHOCTh NOpPsAKA IPOBEACHUS HCCIEI0BaHMUSA,
JieJ1aTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YIbTAThl HAOIIOCHUN U OIIBITOB;

MPOBOJUTH OMBITH IO HAOIIOACHUIO (PH3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Tes (M3ydeHue BTOpOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHHs SHEPIUH, 3aBUCUMOCTh
nepuo/ia KoyebaHuil MpyKMHHOTO MagTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/AbI MaJIbIX KOJeOaHUH, NPSIMOJIMHENHOE PacpOCTpaHEHUE
CBETa, pa3JioKeHHEe OeNoro cBeTa B CHEKTpP, M3yUEHHE CBOWCTB H300pa’keHHs B
IUIOCKOM 3€pKaJieé ¥ CBOHCTB H300paKeHHs TMpeaMeTa B coOuparomiei JmH3e,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAHOBKY M3 U30BITOYHOTO HAOOpa 000PYAOBaHUS, OIUCHIBATH XOJ1 OTBITA U
ero pe3yabTaThl, POPMYITHPOBATH BHIBOJIHI;

NPOBOJUTH TPU HEOOXOAMMOCTH CEPHIO NPSMBIX W3MEPEHUH, OMpenessist cpeaHee
3HaYeHUEe H3MepIeMON BeIMYUHBI ((POKYCHOE pACCTOSIHHE COOMparoniel JIUH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEPUTETHLHOTO MPHOopa);

MPOBOJIUTH HWCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIOJIB30BAHHEM
OpSAMBIX M3MEpPEHHH (3aBUCHMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBIDKEHUM 0€3 HavaJbHOH CKOpOCTH, TMepuojia KojeOaHWi MaTeMaTHYeCKOTro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBETa OT yrja NaJeHus u
yIiia MpesioMJICHHs OT yIJla MaJeHus1): TUIAHUPOBAaTh UCCIIEIOBAHUE, CAMOCTOSTEILHO
coOMpaTh yCTaHOBKY, (HKCHpPOBATh pE3yAbTaThl TOJXYYEHHOW 3aBHCHUMOCTHU
¢u3nYecKux BEIMYUH B BUJAE TaOIUI U rpadUKOB, JelaTh BBIBOABI 110 pe3ylbTaTaM
UCCIIC/IOBaHMS;

IPOBOJUTh KOCBEHHBIC HM3MEpPEHUs (QU3UUECKUX BEJIUYUH (CpEeiHAs CKOPOCTb U
YCKOpEHHUE Tejia MPH PaBHOYCKOPEHHOM JIBXKEHHMH, YCKOPEHHE CBOOOHOTO Ma/leHHs,
KECTKOCTDh TPYKUHBI, KOIDPUIIMEHT TpEeHHsI CKOJIBKEHUs, MeXaHUdeckass pabora u
MOIIHOCTb, 4YacTOTa M TMEpHOJ KoleOaHMH MaTeMaTHYeCKOro U MPYKHUHHOTO
MasTHUKOB, ONTHYECKas cujaa coOuparomiel JMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBAaTh W3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEpPEHus, cleays MPEeAOKEHHON WHCTPYKIMHU, BBIYMCIATH 3HAUEHUE BEITMYMHBI U
AQHAIM3UPOBATh TOJIyYEHHBIE pE3yAbTaThl C YYE€TOM 3aJaHHOH IOTPEIIHOCTH
W3MEPEHHUI;

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH IMpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



pa3nuyaTth OCHOBHBIC NPHU3HAKM H3YYEHHBIX (U3NYECKHX MOJIEJNEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCHYHBIH WCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHasi MOZEJb aTOMa, HyKJIOHHAsi MOZIEJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C ONOPOH Ha UX OMHMCaHUS (B TOM YHCIIE: COUIOMETP, TaTYUKU MTOJIOKEHHUS,
pPacCTOSIHUA U YCKOPEHHS, PaKeTa, 3X0JI0T, OYKH, IEPUCKOII, (poToanmapaT, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), HCHONIB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKHX SIBICHUIN U HEOOXOIUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BATh CXEMBbl U CXEMATHYHBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TMPUOOPOB U TEXHOJIOTHYECKHUX IPOLECCOB MPHU PEUICHUH y4eOHO--
MIPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBI JIJIsl MMOCTPOCHUS M300paKeHUH B IIOCKOM
3epKajie U coouparoleil JTuHs3e;

NPUBOJIUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0e30MacHOCTH NpU OOpalleHMH C OpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/10pOBbsl M COOJIOAEHUS HOPM SKOJIOTHUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh TMOUCK HHpopManuu (Qusndeckoro coaepxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYNIHPYsl TMOMCKOBBIM 3ampoc, HAaXOAUTh IIyTH OIpPEesICHUs
JIOCTOBEPHOCTH TOJIyUeHHOW WHGPOPMAIlMM HA OCHOBE WMCIOIIUXCS 3HAHUUA W
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

UCTIOJIb30BaTh MPHY BHITIOJIHEHUH y4eOHBIX 33JJaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(GU3MYeCKOro Ccojaep)kaHusi, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HHrepHer,
BJIaJIeTh MpPHUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(pOpMALMHU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE M YCTHBIE COOOILIEHHUs HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJIbKUX HMCTOYHHKOB (PH3MUECKOTO COACpIKaHUs, ITyOJIHMYHO MPEICTaBISATh
pe3yabTaThl MPOEKTHOW WJIM HCCIIEN0BATENBCKOM AESTEIBHOCTH, IIPH ATOM I'PAMOTHO
UCTOJIb30BaTh HM3yYCHHBIH MOHATUHHBIN ammapar u3ydyaemMoro pasjena (U3NKd u
COMPOBOXKAAaTh BBICTYIUIEHHWE Ipe3eHTaluell ¢ y4éToM OCOOEHHOCTEM ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoinmnuecTBo yacos DJIeKTPOHHbIE
Ne = HammenoBanme
(uudposbie)
n/ | pasieioB U TeM Bcer | Koutpoabn | Ilpakrnyeck
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThl ue padoThl
pecypchl
Pa3nes 1. ®usnka u eé pojib B IO3HAHNH OKPYKAKOLIEro MUPa
bubmuorexa [IOK

dusmka - HayKa o

1.1 npHpose 2 https://m.edso0.ru/7f416
194
DHBIeCKIe but6mmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYHHBI 194
EcrecTBeHHOHAYYH bubmuorexa [IOK
1.3 B METO/ 2 1 https://m.edsoo.ru/7f416
MMO3HAHUS 194
Hroro no pazneny 6

Pa3nes 2. [lepBoHayajibHbIe CBeleHUS] O CTPOCHUH BellecTBa

CTpoctie bubnuorexa [IOK
2.1 P 1 https://m.edso0.ru/7f416
BEILIECTBA
194
JIBmkenue u bubmmoreka [JOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHUI[ BEIECTBA 194
ArperaTtHblie bubmuoreka [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no paszneny 5
Paznen 3. /IBuskeHue U B3auMogeiicTBHE TeJl
Mexameckoe bu6mmoreka [IOK
3.1 NATITECK 3 https://m.edso0.ru/7f416
JOBW)KCHHUEC
194
MHeniis. Macca bubmmoreka [IOK
3.2 PIvEL, ’ 4 1 https://m.edsoo0.ru/7f416
IJIOTHOCTH
194
bubmuorexa [IOK
3.3 Cua. Buzsl cun 14 1 2 https://m.edsoo.ru/7f416

194
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https://m.edsoo.ru/7f416194

Htoro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUJKOCTEH U ra30B
[aBnenue.
H:f;:}?;: but6mmoreka [IOK
4.1 A . 3 https://m.edso0.ru/7f416
TBEPIBIMH TEIIAMH,
194
JKUIKOCTSIMHA U
rasaMu
I bubnuorexa [IOK
4.2 ABTIeHe 5 https://m.edsoo.ru/7f416
JKUJIKOCTH
194
bu6nunorexa LIOK
4.3 Atmocdeproe 6 https://m.edsoo.ru/7f416
JaBJICHUE
194
[eiicTBue
JKUIKOCTH U ra3a bubmorexa HOK
4.4 g . 7 1 3 https://m.edsoo.ru/7f416
Ha MOTPYKEHHOE B
194
HHUX TEJIO
Hroro mo pazaeny 21
Paznea 5. Pabora u MOIIHOCTH. JHEPrus
but6mmoreka [IOK
P
5.1 abora n 3 1 https://m.edsoo.ru/7f416
MOIITHOCTD
194
Mooctiie bubnuorexa [IOK
TBI
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
Mexanndeckas bubamorexa LIOK
5.3 4 1 1 https://m.edso0.ru/7f416
SHEPTHS 194
Hroro mo pazaeny 12
PeszepBHOE Bpems 3
OBHIEE KOJIMYECTBO
YACOB I1O 68 3 12
ITPOI'PAMME
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8 KJIACC

Koan4yecTBo yacos JIeKTPOHHbIE
Ne HaumenoBaHmue
(undposbie)
n/ | pasgeroBuTeM | Bcer  KoHTpoabH ITpakTHYeCcK
o0pa3oBaTe/ibHbIE
|| MmporpaMMbl 0 ble padoThl ue padoThI
pecypchbl
Pa3nea 1. TemioBble siBJIeHUA
Crpoenue u bubnuotexa [JOK
1.1 CBONCTBa 7 https://m.edsoo.ru/7f418
BEIIIECTBA 1ce
TermoBkie but6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
1ce
Hroro no paszneny 28
Pa3nen 2. DjieKTpUYecKHe H MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apssl. bubnunorexa LIOK
2.1 3apsiKeHHBIE 7 1 https://m.edsoo.ru/7f418
TeNa U Ux 1ce
B3anMMOJICHCTBHC
ITocTostHHBIM bubmuorexa [IOK
2.2 JIIEKTPUICCKHUH 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHiTHEL bubmmorexa LIOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHUS
1ce
OIEKTPOMAarHuTH Bubmioreia LIOK
2.4 P 4 https://m.edsoo.ru/7f418
ast UHAYKIUS
1ce
Hroro mo pazaeny 37
PesepBHOE Bpems 3
OBLIEE
KOJIMYECTBO
14.
YACOBIIO 68 3 >

[NPO'PAMME



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

Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHHue
(undposbie)
n/ | pasgenoBuTeM | Bcer | KonTpoabn IpakTHYeCcK
o0pa3oBaTe/ibHbIE
n NporpaMMsbl 0 ble padoThI ue padoThl
pecypchl
Pa3nen 1. Mexannueckue siBJICHHUSA
M
e)::quecxoe bubmuorexa [IOK
BUKECHUE U
1.1 s 10 1 https://m.edsoo.ru/7f41a
CIOCOOBI €T0
4a6
ONMCaHUs
BzanMopeiictBue Bubmmorexa OK
1.2 a 20 1 3 https://m.edsoo.ru/7f41a
TEN
4a6
3aKOHLL bu6nmorexa [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHHUs
4a6
Hroro no paszneny 40
Pa3znea 2. MexaHn4ecKHe KOJe0aAHUA U BOJTHEI
MexaHn4ecKue bubamorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoeOanus
4a6
MexaHuueckue Bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4a6
Hroro mo pazaeny 15

Paspen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI

DIEKTPOMATHHTH bubmuotexa [IOK
3.1 oenoaeH 6 2 https://m.edsoo.ru/7f41a
3JICKTPOMATrHUTH 426
bIC BOJIHBI
Htoro no pazneny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
3aKOHBI bubmuorexa [IOK
4.1 pacnpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JIun3el 1 bu6mmoreka LIOK
4.2 OIITHYECKHE 6 3 https://m.edsoo.ru/7f41a
npudOopbI 4a6
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Paznoxxenue bu6nunorexa LIOK
4.3 0eJIoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CITeKTP 4a6
Hroro no pazaeny 15
Pa3nea 5. KBanToBbIe siBJIEeHUA
Ucnyckanue u bu6muoteka [IOK
5.1 HOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoetie butmmoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
ATOMHOTO siipa
4a6
q bu6nunorexa LIOK
5.3 :;mee 7 1 https://m.edsoo.ru/7f41a
15078
peart 426
Hroro no paszneny 17
Pa3znea 6. IloBTopuTe IbH0-00001IA0IMI MOLYJIb
[ToBTOpEeHUE N
00001eHne bubnmoreka [JOK
6.1 CoJIepKaHHS 9 2 https://m.edsoo.ru/7f41a
Kypca hu3muKu 3a 436
7-9 knacc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 21

[TPOIT'PAMME
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