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HOACHUTEJBHASA 3AIIMCKA

[lporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO 0OIIEro OOpa30BaHUs COCTaBJIE€HA Ha
OCHOBE TIOJIOKCHUH M TPeOOBaHWH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTesibHOW mporpammsl, mpeiactasieHHblx B PI'OC 00O, a Takke ¢ ydyéTom
dbenepanpHOl paboyeil mporpamMmbl BocmuTaHus W KOHIENIWH TNpenojaBaHus Yy4eOHOTO
npeameta «Pu3nKa.
Copepxanue  mporpaMmbl 1o (us3uke  HampaBieHO  Ha  (OPMHPOBaHUE
€CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH OOY4YaIOLIMXCS M OpPraHu3allui0 M3ydyeHUs (QHU3MKH Ha
NesITENbHOCTHOW OCHOBE. B mporpamMMe mo (u3uke Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOTO
npenmera B peanusanund TpeboBanuir PI'OC OOO K mMIaHUPYEeMBIM JHUYHOCTHBIM U
METanmpeIMeTHbIM  pe3yibTaTaM  OOyueHHs, a  TakkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O O0IIETr0 00pa30BaHMs.
[IporpamMmMa no ¢u3uke ycTaHaBIMBAaeT pacHpelesieHHe y4eOHOTro maTepuana Mo rojiam
oOyyeHus (o KJjaccam), Mpe[siaraeT NPUMEPHYIO IOCIEAOBATEILHOCTh HU3YyYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA IMPEJAMETHOTO COJEpKaHUS U Y4ETe BO3PACTHBIX
0coOeHHOCTEH 00yUYaromuXCs.
[Iporpamma no ¢usuke pazpaboTaHa C 1IeJIbI0 OKa3aHHUsI METOAUYECKON TOMOIIH YUUTEIIO
B CO3/1aHUM paboueil mporpaMMsl O y4eOHOMY MTPEIMETY.
@dusuka ABISETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHOHAYYHbBIX YU€OHBIX MPEIMETOB,
MIOCKOJIbKY (pU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SBJICHUHN, M3y4aeMbIX XUMHEH,
OuoJsiorreii, acTpoHOMHe u (HU3NYecKor reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTHUHY MHUpPa, TPEAOCTABISIET HauOojee SICHbIe O0pa3lbl NMPUMEHEHHUs HAay4yHOTO METOAa
MO3HAHUS, TO €CTh CIIOCO0a MOTY4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
OnHa M3 THaBHBIX 3a7a4 (PU3HUECKOro 0O0pa3oBaHMs B CTPYKType OOIIEro 0Opa3oBaHHS
COCTOMT B (OPMHpPOBAaHMHM €CTECTBEHHOHAY4YHOH TIpaMOTHOCTHM W HMHTEpeca K Hayke Yy
oOyJarommxcs.
N3yuenne ¢us3uku Ha 0a30BOM YpOBHE IMPEANONaracT OBJaJCHUE CIEIYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb!
® HAy4YHO OOBACHATH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® UHTEPNPETUPOBATH JIaHHBIE U KCMOJIb30BaTh HAyUHBIE JOKAa3aTEeNbCTBA IS
MOJTy4EHUS BBIBOJIOB.
Henn w3yueHnus ¢U3NKKA HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHS OMpENeTCHBI B
Konnenuuu npenogaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3yrONIUX OCHOBHBIE 00Ie00pa3oBaTebHBIE MPOTrPaMMBI,
yTBepxkaAEHHON pemenneM Komnernn MunucrepctBa npocselieHus: Poccuiickoit denepannn
(mpotoxou ot 3 nexkadbps 2019 r. Ne [TIK48H).
Iean usydyenus pu3nKu:
e [pUOOpeTeHHWEe HUHTEepeca U CTPEeMIICHUS OOydaroIuxcs K HaydHOMY H3YyYEHUIO
IIPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEACTABICHUH O HAyYHOM METOAe TO3HaHUS U (OPMHUPOBAHUE
UCCIIEI0BATENLCKOTO OTHOILEHUS K OKPY/KAIOIUM SIBJICHHSIM;

e (QopmMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,

e (opMupoBaHHE MPEICTABICHUH O POJIM (PU3UKHU JUIsI PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHMHA O BO3MOXKHBIX cdepax Oymymed npodeccHoHaTbHON
JeSTETbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOATOTOBKA K JalbHENUIIEMY 00YYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTikeHre STHX IeJell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

oOpa3zoBaHust 00eCIIeUYnBAETCS PEIICHUEM CIEAYIOIMNX 3a4a4:

e [puOOpEeTeHHWE 3HAHUM O MJAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, JIEKTPUYCCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [pUOOpETeHWE YMEHHWH OINMUCHIBAaTh W OOBSICHATH (PU3MUECKUE SBICHHUSA C
UCIIOJIb30BaHUEM TIOTYYCHHBIX 3HAHMIA,

® OCBOCHHE METOJIOB DCIICHHS MPOCTEHININX pacUYETHBIX 3a7ad C HCIOJIb30BAHUEM
bU3NIECKUX MOJIETICH, TBOPUYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a]1ad;

e pasBUTHEC yMEHWUH HAOMIOAATh MPHPOJIHBIC SBICHUS W BBHIMOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C HCIIOJb30BAaHHEM
U3MEPUTENBHBIX TPHOOPOB;

e OcCBOcHHE NPUEMOB pabOThI ¢ MHPOpPMAIUEH (U3UUECKOTO COACPIKAHUS, BKIFOYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHAX (HU3UKH, aHAIN3 W KPUTHYECKOE
OIICHUBaHHE WH(OPMAIINY;

® 3HaKOMCTBO cO chepamu nMpodecCHOHANTBHON EATEIIEHOCTH, CBA3aHHBIMU C (PH3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3HMUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs

otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 gaca (3 yaca B Hezenio).

[penaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHATENbHBIN XapakTep, YYUTENb JelTacT BHIOOP IMPOBEACHMS JTAa0OPAaTOPHBIX PabOT H
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJaIONINXCSl, CIIMCKA IKCTIEPUMEHTAIBHBIX
3aJ]aHuil, Ipe/IIaraéMbIX B paMKaxX OCHOBHOT'O TOCYJapCTBEHHOT'0 9K3aMeHa MO (pH3HKeE.



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. @usuka v €€ poJib B IO3HAHUM OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o npupoze. fBneHus npuponsl. PuU3nUecKue sBICHUSA: MEXaHUUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHBL M3mepenue ¢usnueckux BenuuuH. Dusznueckue MTPUOOPHI.
[TorpemrHocTh n3MepeHuil. MexxayHapoHasi cuctemMa euHUIL.

Kak ¢usuka m apyrue ecTeCTBEHHbIE HAyKH HM3y4aroT mpupony. EcTecTBeHHOHAy4YHBIH
METOJl TMO3HAHUS: HaOJII0JEeHHe, IOCTAHOBKAa HAYyYHOTO BOIIPOCA, BBIIBM)KEHUE THIIOTES,
OKCHEPUMEHT MO0 TPOBEpKE THUIOTe3, OObACHEeHHe Habmomaemoro sBieHus. Omnucanue
(bU3UYECKUX SBJICHUN C TIOMOIIBIO MOJICTICH.

emoncmpayuu.

1. MexaHuuyeckue, TEIIOBbIE, DJIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIC SBJICHUSI.

2. ®uznueckue NMpuOOPHI U Mpoleypa MPSMBIX U3MEPEHUN aHAJOTOBBIM U HU(PPOBHIM

npudopom.

Jlabopamopnuie pabomul u onvimel.

OnpeneneHne HEeHbI JEICHUs KAl H3MEPUTEIHLHOTO MPUOOpAa.
N3mepenue paccTossHUAMN.
H3mepenne 06bEMa KUAKOCTU U TBEPIOTO Tea.
Onpenenenue pazMepoB MaibIX TEIN.
N3mepenune Ttemmeparypsl TpH TOMOIIM KUAKOCTHOTO TEpMOMETpa M JaTdMKa
TEMIIepaTyphI.
6. llpoBeneHue wuccieOBaHUA IO MPOBEPKE T'MIOTE3bI: NAIBHOCTH IIOJIETA IIAPHUKA,
MYHIEHHOT'O TOPU30HTANILHO, TEM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOCHUM BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. OMNbIThL, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxenue wactui BemiecTBa. CBs3b CKOPOCTH JBHIKEHHSI YACTHI[ C TEMIIEpaTypoOi.
bpoyHoBckoe aBmxenue, mauddysus. B3anMmonelcTBUEe YacTHIl BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS BELIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH U  TBEPABIX
(kpucTamMueckux) Tel. B3amMocBs3b MEXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperatHbIX
COCTOSIHUSIX U UX AaTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUI
BOJIBL.

Hemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO TBUKEHHUSI.

2. HaGmropenue muddysuu.

3. HaGmonenue siBieHUH, OOBACHSIOMIMXCS MPUTSHKEHUEM WM OTTAJIKMBAHMEM YaCTHUI]

BEILECTBA.

Jlabopamopuvie padbomot u onvimel.

1. Ouenka quameTpa aToMa METOJIOM PSAOB (C HCTIONb30BaHHEM (poTorpaduii).

2. OmbITHI IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3auMoAeiiCTBUE TeJl.

Mexanudeckoe JBHXeHHE. PaBHOMepHOE M HepaBHOMEpHOE JBHKEHHE. (CKOPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacuér myTu 1 BpeMeHH JIBHKCHUSI.
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SBnenne wmHepuuMu. 3aKOH HMHEpUUHU. B3aumonelcTBHME Tell Kak NPUYMHA H3MEHEHHS
CKOPOCTH JIBIKEHHsS Tela. Macca kak Mepa MHEpTHOCTH Tena. IlmotHocTh BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIE 00bEMA BEILIECTBA.

Cwia Kak XapakTepHCTHKa B3auMoJeWcTBHs Ten. Cuia ympyroctd M 3akoH ['yka.
W3Mmepenue cuibl ¢ MOMOILBIO JMHAMOMETpa. fIBlieHME TAroTeHus M cuia Tspkectu. Cuia
TSKECTH Ha Jpyrux IaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HANpPABICHHBIX I10
oJlHOI npsimoii. PaBHOAeWcTBYtOmast cui. Cuna TpeHus. TpeHue CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHue B mpupojie U TEXHUKE.

Jemoncmpayuu.

HabutoieHne MexaHn4ecKoro JBUKEHUS TeJa.
N3mepenue ckopocTy MpsIMOIUHENHOTO JBMKEHUS.
Habmronenue siBeHUs] HHEPIIUH.
Habntonenne u3MeHeHus! CKOPOCTH MPH B3aUMOICHCTBUHU TEll.
CpaBHeHue Macc 1o B3auMOJIEHCTBUIO TEL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOU MIPSIMOH.
Jlaﬁopamopnbte pabomovl u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHUs (IIapuKa B >KUIKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWIISL U TaK JIajiee).
2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHUS OpycKa WIHM IapuKa MO HAKJIOHHOU
IUIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO Tela.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHHs (AedopManui) MNPy HUHBI OT
IIPWIOKEHHOMN CUIIBI.
5. OmbIThI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHs OT Beca Tella U
XapakTepa CONPUKACAIOUINXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ira3oB.

Hasnenne. CriocoObl yMEHbILICHUS U YBEIMYCHH AaBieHus. [laBienue ra3a. 3aBHCUMOCTh
naBieHus ra3a oT o0béma, Temnepartypsl. [lepenaua naBnenus TBEPAbIMU TeIaAMU, KHUIKOCTIMU
u rasamu. 3akoH [lackans. IlneBMaTnueckue MamMHbl. 3aBUCHMOCTb JABJIEHHS KHIKOCTU OT
rnyounsl.  ['mnpocratudeckuit  mapagokc. CooOmaromecss cocyabl. [uapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBaHUS BO3AYIIHOU
obonoukn 3emmn. Onbir Toppuyennu. M3mepenne aTtMocepHOro NaBiICHHs. 3aBUCHUMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopel s u3MepeHus
aTMoc(epHOTOo TaBIeHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuBaromas (apxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS I'a3a OT TEMIEPATYpBhI.

[lepenaya naBneHus JKUIKOCTHIO U Fa30M.

CooOuraromniuecs COCybl.

I'mppasnuueckuii nmpecc.

[IposiBnenue aeiicTBus aTMOC(HEPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOUICH CHJIBI OT 00bEMa MOrPYKEHHOM dYacTU Tena M

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue mnnaBaHus TeN: IUIaBaHUE WJIM IIOTPY)KEHHE TE€JI B 3aBUCHUMOCTH OT
COOTHOIIEHUS TIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopusie padomot u onvimel.
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1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOrpyXEHHOM B KHUIKOCTb

4acCTH TeJIa.

2. OmpeneneHue BBITAJKMUBAIOIIEH CHIIbI, JIEHCTBYIOIEH Ha TEJO, MOTPYKEHHOE B

KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, JCHCTBYIOLIEH Ha TEJIO B
XKHUJIKOCTH, OT MaccChl TeJa.

4. OmnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIIKMBAIOIIEH CHUJIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMA NOrpyKEHHON B XKHMJIKOCTh YaCTH TeJla U OT IUIOTHOCTH
KHUJIKOCTH.

5. KoHcTpynmpoBaHue apeoMeTrpa WIM KOHCTPYHMPOBAHME JIOJAKHM M OIpEAEIICHUE €€
I'PY30IOABEMHOCTH.

Pa3nes 5. PaGora n MoIIHOCTH. DHeEprus.

Mexannueckas paboTa. MOIIHOCTb.

IIpocTthle MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCThb. [IpaBuio paBHOBecus
poryara. [IlpuMeHeHne mpaBuiia paBHOBECHS phlyara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIZI mpocThix MexaHn3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. Kunetmueckas W moOTeHIManbHas dHeprus. lIpespaiienue
OJTHOTO BU/Ia MEXaHUYECKON SHEPTHUH B APYroil. 3aKOH COXPaHEHUs PHEPIUU B MEXAHMKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomovi u onvimel.

1. OmnpeneneHue pabOTHl CHIIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHHHM Teja IO

TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenosaHue ycloOBHMM paBHOBECHS pblyara.
N3mepenune KII/] HakJTOHHOM MITOCKOCTH.

4. H3yudeHue 3aKOHA COXPAHEHUS MEXAHUUYECKON dHEPTHUH.
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Pasnen 6. TenuioBble siBJICHUS.

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUN CTPOECHMsI BelecTsa. Macca
U pa3sMepbl aTOMOB M MoJeKyl. ONbITbl, TOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHOKHHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, )KUJIKOTO U ra3000pa3HOro COCTOSHUM BelecTBa. Kpuctaimnmnyeckue u
amopdHsle Tena. OObsCHEHHE CBOMCTB I'a30B, )KUAKOCTEH U TBEP/BIX T HA OCHOBE MOJI0XKEHUH
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuMBaHUE U KaNnWULIpHbIE sBIeHUs. TemsoBoe
pacIIpeHue U CXKaTHE.

Temneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBbIO TEIJIOBOI'O JBUIKEHHUS YACTHUILI.
Buytpennsas oHeprus. CnocoObl HW3MEHEHMs BHYTPEHHEM »SHepruu: Temjonepenaya Hu
coBeplieHre padboThl. Bubl Temonepeaun: TEIONPOBOIHOCTb, KOHBEKIIHS, U3JIyYE€HHUE.

KonuyectBo TemnoTel. YjenbHas TEINIOEMKOCTh BellecTBa. TemnooOMeH U TemioBoe
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [lnaBrneHue M oTBepleBaHHE KPUCTATIMYECKUX
BEIECTB. YJenbHas TeruloTa IaBneHus. IlapooOpa3zoBanue u konpaeHcauus. Mcmapenue.
Kunenue. YnenbHass Temiota napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpATypbl KUIEHUS OT
aTMOC(EpHOTO AaBICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPAHHUS.

[Mpunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemoBoro asurarens. Temnosbie
JIBUTATEIIN U 3allATa OKPYKAOLIEN CPEBL.

3aKOH COXpaHEeHHUsI U MIPEBPALLEHHS SHEPTUU B TEIJIOBBIX MPOLIECCAX.



Hemoncmpayuu.
Hab6moienne 6poyHOBCKOTO JIBHYKCHHUS.
Ha6monenne nuddy3um.
Hab6umoienue siBneHni cMauynBaHUs ¥ KaMWJUISIPHBIX SIBJICHHIMA.
HaGmtoeHue TeniaoBoro paciumpeHust Tel.
W3meHenne naBieHus ra3a Mpu U3MEHEHNH 00hEMA U HarpEeBaHUH WITH OXJIAXKICHUU.
[IpaBuna u3mMepeHus: TeMIepaTyphbl.
Buael remionepenayn.
OxJax1eHre Ipy COBEPIICHUH PabOTHI.
Harpeanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHEHUE TEMIIOEMKOCTEN PA3IMUHBIX BEIIECTB.
. HaGmroenue kunenusi.
. Habmrotenne moctostHCTBa TeMIiepaTyphl Mpy TUIaBICHUH.
13. Mopenu TEILUIOBLIX ABUTATCIICH.
Jlabopamopnuie padbomul u onvimel.
OnbITHI 110 OOHAPYKEHUIO EHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKECHHUS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WM caxapa.
OnbIThI 110 HAOJIOJEHUIO TEIIOBOTO PACIIMPEHHSI Fa30B, )KUIKOCTEH U TBEPIBIX Tell.
OnpeneneHue AaBIeHUs BO3AyXa B OaJUIOHE LINPHILIA.
OmnbITHI, JAEMOHCTPHUPYIOUINE 3aBUCHMOCTb JIABJICHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.
[IpoBepka rumoTe3bl JHHEWHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIEPaTyphl.
7. HabGmonenue u3MeHeHHs] BHYTPEHHEHW PHEPruu Teia B pe3yjbTaTe TeIyonepeaadd u
paboTHI BHEIITHUX CHIL.
HccrnenoBanue sBiI€HUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueid BOJBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJTYYEHHOIO BOJOW MpH TEMI00OMeHe C
HarpeThiM METaJUIMYECKUM I[IUIHHIPOM.

10. OnpenenenHue yaeapHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca HCnapeHus.

12. OnpeneneHrie OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yeabpHON TEIIOTHI IJIaBJIEHUS JIbA.

Pazjien 7. DiekTpruyeckne U MATHUTHbBIE SIBJICHHS.

Onextpuzanus Teia. JBa poja sleKTpUYeCcKUX 3apsnoB. B3aumonelicTBue 3apsyK€HHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJIEHUCTBHUSL 3apsSKEHHBIX TN OT BEITHYHUHBI
3apsiIOB U PACCTOSIHUS MEXKAY TEJIAMM).

DnekTpuyeckoe noje. Hanmpssk€HHOCTh 3ieKTprudeckoro nodid. [IpuHuun cynepno3uiuu
ANEKTPUYECKUX NOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaioB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
atoMa. [IpoBOTHUKM U AMBIEKTPUKHU. 3aKOH COXPAHEHHUS JIEKTPUUIECKOrO 3aps/a.

OJIEKTPUYECKU TOK. YCIIOBUS CYHIECTBOBAHUSA DSJIEKTPUUECKOro TOKa. MCTOYHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUSL 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKHUI TOK B )KHUJIKOCTSX U ra3ax.

Onextpuueckasg uenb. Cuna Toka. OJnekTpudyeckoe HampspkeHue. ConpoTHBIIEHUE
IPOBOJHUKA. YJIEIbHOE CONPOTUBJIEHUE BelecTBa. 3akoH Owma g  ydacTKa LEMH.
[locnenoBarenbHOE U NapauIeIbHOE COETMHEHUE IPOBOJHUKOB.

PaGota 1 MoOIIHOCTD MEKTpHUUEcKoro Toka. 3akoH Jlxoymns—JIeHna. DnekTpudeckue Henu
U IOTPEeOUTENH NEKTPUUIECKOM sHepruu B ObITy. KopoTKkoe 3aMblkaHue.

[locTostHHble MarHuThl. B3aumMopaeiicTBME NOCTOSHHBIX MAarHuTOB. MarHuTHOE IMOJje€.
MarunuTtHOoe noje 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe mnoJjie
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ANEKTPUYECKOTO TOKa. [I[ppuMeHeHNe 21eKTpOMarHuToB B TEXHUKE. [IefiCTBME MarHUTHOTO MO
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTeNb IOCTOSHHOIO ToKa. Vcmonb3oBaHue
JJIEKTPOABUraTeIed B TEXHUUECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onbrtel @apanesd. SIBneHwe  dneKTpoMarHWTHOM MHAyKOuMH. IIpaBuno  Jlenma.
OnextporeHepatop. CrocoObl MONYyYEHHUS SIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa posa 31eKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEJl.
YeTpoicTBO U JEHCTBUE 3IEKTPOCKOTA.
DIIeKTpOCTATUYECKAS UHTYKIIUS.
3aKOH COXpaHEHHUsI 3JEKTPUUECKUX 3apsI0B.
[IpoBOIHMKY U AUDIIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJIS.
VICTOYHHMKYN IOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUM TOK B )KUJKOCTH.
. I'a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKka aMIepMeTpOM.
. I3MepeHue 31eKTpUUecKOro HalpsyKEHUs! BOJIbTMETPOM.
. Peocrar n Mara3uH cOpOTHUBIICHUM.
. B3anmopeicTBre MOCTOSTHHBIX MarHUTOB.
. MonienpoBaHue HEBO3MOYKHOCTHU Pa3/I€JI€HUS IOJIOCOB MArHUTA.
. MoniennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarautHoe nose Toka. DJIeKTpOMarHur.
. [leiicTBME€ MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM.
. DJIEKTPOJBUTaTEIb IOCTOSHHOIO TOKA.
. UccnenoBanue sIBIEHUS AIEKTPOMArHUTHON MHAYKLIUH.
. OniTer Dapanes.
. 3aBUCUMOCTb HaIlPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHMS.
25. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomul u onvimel.
OnbITHI 10 HAOIIOAECHUIO 3JIEKTPU3ALUH TeJI HHIAYKIMEH U IPH CONPUKOCHOBEHHUU.
HccnenoBanue nelcTBUS JIEKTPUUECKOTO T0JI HA IPOBOJHUKH U AUDJIEKTPUKH.
CoOopka u mpoBepKa pabOThI AIEKTPUICCKOM IETH MMOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HalpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONMPOTHUBIICHUS
pe3ucTopa U HanpsKEHHsI Ha PE3UCTOPE.
7. OmbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUUECKOIO  CONMPOTHBIICHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAIU IIOTIEPEYHOr0 CEUYEHUS U MaTepHrala.
8. IlpoBepka mpaBuia CIOXKEHHS HANpPsDKEHUH HpPHU IOCIEJ0BATEIbHOM COEAUHEHUU
JIByX PE3UCTOPOB.
9. Ilposepka mpaBuia JijIsl CUIIbI TOKA IIPU NApAJUIETIbHOM COEAMHEHNUN PE3UCTOPOB.
10. Omnpenenenue paboThI AAEKTPUUECKOr0 TOKA, HAYIIETO YEPE3 PE3UCTOP.
11. OnpeneneHre MOITHOCTH 3IEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, WIYLIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEW.
13. Onpenenenue KIIJ] narpeBarens.
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14. NccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. I3yyeHne MarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB NpU HX OOBEIUHEHUH H
pa3ieeHNN.

16. HccnenoBanue NeUCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnebIThI, 1EMOHCTPUPYIOIUE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBHS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUs TOKA B KaTYIIKE.

18. M3ydeHue nelcTBUs. MAarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl FIEKTPOABUTATES.

20. Usmepenne KII/I anekTpoaBUraTeibHON yCTaHOBKH.

21. OnbITHl IO MCCIENOBAHMIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHIYKIMH: HCCIEAOBAHUE
M3MEHEHNH 3HAYCHMsI U HAIIPABJICHUS UHAYKIMOHHOIO TOKA.

9 KUIACC

Pa3nes 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyé€éra. OTHOCUTEIBHOCTH
MEXaHWYECKOr0 JIBW)KCHMs. PaBHOMepHOe IpsMOIMHENHOEe JBHKeHHE. HepaBHoMmepHOe
NpSMOJMHENHOE ABMKeHHe. CpenHssi U MIHOBEHHas CKOpPOCTb Tella IPU HEPABHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOyckopeHHOE MpsMOHHEeHOe ABuxkeHne. CBoOoaHoe najeHue. OnbIThl
lanues.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. Ilepuon u vacrora oOpamenus. JIuneitnas u
YTJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CWila TPEHMS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOS1, APYTHE BUBI TPEHMUS.

Cuna TsKECTHM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOIHOIO IaJeHUs.
JBmxenne 1utaHer BOkpyr Comnua. IlepBas kocMuueckass ckopocts. HeecoMmocTs n
Ieperpys3KHu.

PaBHOBecue MaTepranbHON TOUKH. AGCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne mmnynbsca. MMmynsc cuibl. 3aKOH COXPaHEHUS HMMITYJIbCA.
PeakTuBHOE ABUKEHUE.

Mexanunueckass pabora U MOLIHOCTb. PaboTa cui TsDKeCTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHUManpHas SHEprus Tejla, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
IlotenunanpHas sHEprus cxxator npyxuHel. Kunetnueckas sHeprus. Teopema 0 KHHETHUECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. Halmronenue MEXaHW4YEeCKOro IBUKECHHUS TeJla OTHOCUTENHHO Pa3HbIX TeJl OTCUETa.

2. CpaBHEHME IIyTE€H U TPAEKTOPUN ABMXKEHUS OJHOTIO U TOTO K€ TEla OTHOCUTEIILHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHHUS IPSIMOJIMHEUHOTO JBUKECHUS.

4. HccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHMUS.

5. HaOmropeHue nBUXKEHUS Tella MO OKPYKHOCTH.

6. HaOmromeHne MexaHMUECKUX SIBICHHUN, TPOUCXOAIINX B cucTeMe oTcuéTa «Tenexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHUS TeJla OT MAcChl T€JIa U ACUCTBYIOIIEH HA HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOAEHCTBUM TEl.

9. H3meHenue Beca Tena IPU YCKOPEHHOM JIBHKEHHH.

10. Ilepenaya ummyibca pu B3aUMOJECUCTBUU TEIL.



11. [IpeoOpa3oBaHust SHEPTUU IPU B3aUMOICHCTBUU TEI.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOIEHCTBHH.

13. CoxpaHeHue UMITYJIbCca MPHU a0COIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHne MeXaHUYeCKO SYHEPTUH NMPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUU MIPU JABMKCHHUH TeJla MO IEUCTBUEM MPY>KUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpyupoBaHHe TpakTa JJisi pa3rOHa U JaJbHEUIIEro PaBHOMEPHOTO ABUKECHUS
HIapUKa UK TEJICHKKH.

2. OmpeneneHue cpeaHEl CKOPOCTH CKONBXKEHHUS Opycka WM ABWKCHUS IMIapUKa IO
HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tella TNPU PaBHOYCKOPEHHOM JABM)KEHUU MO HAKJIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IYTH OT BpEMEHH IIPHU paBHOYCKOPEHHOM JIBIXKEHUH 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TlpoBepka THMOTE3bl: €CIM TMPH PABHOYCKOPEHHOM [IBIDKEHMM 0€3 HadaJlbHOU
CKOPOCTH IyTH OTHOCSTCS KakK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKU BPEMEHH OJMHAKOBBI.

6. HccinemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAallbHOTO

JIaBJICHUS.

Omnpenenenne k03P huUIMEHTa TPECHUS CKOITBKCHHSI.

Onpenenenue kECTKOCTU MPYKUHBI.

9. OmpeneneHne pabOThI CWIBI TPCHHS TIPH PABHOMEPHOM JIBFDKCHHH Tella I10

TOPU30HTAIILHON TOBEPXHOCTH.
10. OmpenneneHue pabOThI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHHEM
HETOJIBUYKHOTO U TIOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTHH.

Paznen 9. Mexannyeckue Kojie0aHus U BOJIHbI.

KonebarenpHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHWM: MEpPUOJ, YacToTa,
amruityna. MaTtemaTuueckuid W TPYXKUHHBIA MasTHUKU. [IpeBpaiieHue 5sHeprum Mpu
K0J1e0aTeIbHOM JIBUXKEHUU.

3aryxaromiue konebanus. BeiHyxkneHHble koneOanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnnueckux BoJH. [IposionbHBIE M MoniepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaneHus. MexaHndeckue BOJHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJHBIL.

3ByK. ' poMKOCTE 3ByKa U BeICOTA TOHA. OTpakeHue 3ByKa. MHPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

HaGmonenue koneGanuii Ten Mo 1eHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.

Habumtonienne xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabGnroieHre BbIHYXIEHHBIX KOJIeOaHUI 1 pe3oHaHca.

PacrnipoctpaneHnue mpoAoabHBIX U MOTIEPEYHBIX BOIH (HA MOJEIH).

HabGtoieHre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.

AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopnue paoomul u onvimol.

1. Omnpenenenue 4acTOTHI U MepUOa KOJIEOaHUH MaTEeMaTHUYECKOTO MasiTHUKA.

2. OrmpexeneHue 4acTOTHI U MEPHOA KOJICOaHUH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOja KOJICOAHUIN TOJBENICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBHCHUMOCTH TepHoJa KoieOaHUW MPY>KUHHOTO MasTHHUKA OT MacChl

rpysa.
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5. TIpoBepka HE3aBUCUMOCTU MEpHOAA KOJEOAHW Tpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl Ipysa.
6. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh TIEpPHOJA KOJICOAHHN MPYKUHHOTO
MasTHHKA OT MACChl Tpy3a U )KECTKOCTH MPYKUHBL.
7. W3mepeHue yCKOpeHHsI CBOOOIHOTO Ma[CHUS.
Paznen 10. JjieKTpOMarHuTHOE MOJI€ U 3JIeKTPOMATHUTHBIE BOJIHbI.
DNIEKTPOMAarHuTHOE TIOJIe. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJH. [lIkana 3eKTpOMarHuTHBIX BOJH. Mcronb30oBaHuE 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomul u onvimel.
1. UzydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIBHOTO TenedoHa.
Paznen 11. CBeToBbI€ sIBJIEHHUS.
JlyueBasg moxens ceera. Mcrounuku csera. lIpsMonmHEWHOE pacnpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [Imockoe 3epkanio. 3akKOH OTpa)KEHUsI CBETA.
[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcrnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOIAX.
JIunza. Xox nyuedt B smH3ze. Onrtuueckas cucrema (oroanmapara, MUKPOCKONAa U
Teneckona. ['y1a3 kak ontudeckas cucreMa. bim3opykocTs U 1albHO30PKOCTb.
Pasnoxxenune 6enoro ceeta B criektp. OnbiTel HptoToHa. CloKeHNE CIIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpssMonuHEHOE pacIpOCTPAHEHHE CBETA.
OTtpakeHue cBeTa.
[Monmyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
[Ipenomnenue ceera.
OnTHYeCcKU CBETOBO/I.
Xon nyuelt B coOuparomeit JuHse.
XoJ JIydell B pacCeuBarolel JIUH3E.
[Tonmy4yenune n300pa>keHUi ¢ TTOMOIIBIO JIMH3.
[Mpuntmn geiicTBus Gporoanmnapara, MUKPOCKOTA U TEIECKOIIA.
10 Mopens rnasa.
11. Paznokenne 0emoro cBera B CIIEKT.
12. Tomyuenue 6em0ro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomul u onvimel.
1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPaKeHUs] CBETOBOTO Jiyda OT yria naJeHusl.
2. UM3ydeHue xapaKTEPUCTUK U300paKCHHsI IPEIMETA B TUIOCKOM 3EpKaJie.
3. HccnenoBaHue 3aBUCUMOCTH YIila MPEJIOMIIEHHSI CBETOBOIO Jy4a OT yIJia MaJeHHs Ha
TPaHUIIE «BO31YX—CTEKIION.
[Momyuenune n300pakeHMid ¢ TOMOIIBIO COOUPAFOIIICH JTMH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEH JTUH3HI.
OMnBITHI 110 Pa3NIOKEHUIO OEIOTr0 CBETa B CIIEKTP.
OnpITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB MPU WX HAOIIOACHUU Yepe3 I[BETOBBIC
(GUIIBTPBI.
Paznen 12. KBanTtoBble siBjieHHSsI.
Omnsitel Pesepdopna u nmnanetapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MOrJIoIIeHNe cBeTa aToMoM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.
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PagnoaktuBHOCTh. Anbga, Oeta- M ramMMma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnass momens atoMmHoro sigpa. M3orombl. PannoaktuBHbIE mnpeBpameHus. [lepuop
IoJiypacmaja aTOMHBIX sIIEp.

SAnepHsle peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOTO YHCEN. DHEPTHs CBA3U
aTOMHBIX szaep. CBs3p Macchl M dHepruu. Peakumm cuHTE3a M AeneHus sanaep. McrouHuku
sHepruu CoJIHIIA U 3BE3L.

Snepnas sHepreTuka. JIeHCTBUSA paJuOAKTUBHBIX U3JIy4YCHUN HA )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

CrieKTphl N37Ty4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp Bosoposa.

HaGmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOLINX U3ITYyYEeHUH.

Perucrpanus n3irydeHust NpUpOIHBIX MUHEPAIOB U IIPOLYKTOB.

./Iaﬁopamopuble padomuvl u onvimol.

1. HaOnroneHue CIJIONIHBIX M TMHEWYATHIX CIIEKTPOB U3ITYUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HSHEPIMU YACTHIBI 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IToBTOPHTEIBHO0-00001IA0IIHIT MOYJIb.

IloBropuTenpHO-0000maOMMIT ~ MOAY/Ib IpeAHAa3HadeH sl CUCTeMaTH3allud U
000011IeHNsI TPEAMETHOTO COJICPKAHMSI U ONBITA JESTEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUESHUU
BCEro Kypca (PM3MKH, a TaKXKe JUIsl MOANOTOBKM K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY I10
¢bu3nke A 00y4aroUIMXCsl, BHIOPABIIUX 3TOT yYEOHBI PEIMET.

IIpy wu3ydyeHMM JAHHOTO MOZIYJIS PEANIM3YIOTCI M CHUCTEMATU3HPYIOTCS — BUIBI
JeSTETbHOCTH, HAa OCHOBE KOTOPBIX oOOecreuuBaeTcs JOCTHKEHHE NPEAMETHBIX U
METaIpeIMETHBIX IJIAHUPYEMBIX PE3yIbTaTOB 0OyueHUs, (GOPMHPYETCs €CTECTBEHHOHay4yHas
IPAMOTHOCTB: OCBOCHHE HAaY4YHBIX METOJOB HCCJICNOBAHMS SBICHUW IPUPOABI U TEXHUKH,
OBJIQ/ICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSSA IOJIyYEHHbIC 3HAHMUSA,
pemaTh 3aJ1a4y, B TOM YUCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIAATBHO NEATEIPHOCTHBIM XapaKTep AJAHHOIO paszielia pealn3yercs 3a CUéT Toro,
YTO 00yUarOIUECs BBITOIHAIOT 3a/1aHNS, B KOTOPBIX UM IIpeJIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACIIO3HABATh U HAyYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKPY’KaIOIIEH PUPOJIE U TOBCEIHEBHON KU3HH;

UCIOJIb30BaTh HAyYHbIE METO/BI UCCIEA0BaHUS (U3NYECKUX SBJICHUN, B TOM 4HUCIE JIs
IIPOBEPKHU TMIIOTE3 U MOJYYEHHsI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HayyHble OCHOBbI HauOoJjiee€ BaXKHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHA,
HarpuMep, MPAKTUYECKOTO MCIOJB30BaHUS PA3JIMYHBIX HCTOYHUKOB JHEPIUM HA OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B YHEPTUU.

ok wnNpE



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

N3yuyenne ¢u3nku Ha YypOBHE OCHOBHOrO 0O0IIero oOpa3oBaHMs HANpaBiICHO Ha

JOCTHKEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB.

B pesynpraTe u3ydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy
oOyuarorerocs OyayT cOpMUPOBAHBI CIEAYIONINE TNIYHOCTHBIC PE3yAbTaThl B YACTH:

e 1) mIaTpHOTHYECKOIO0 BOCIIMTAHMSI:

® - IPOsIBICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKOM (pu3mueckon
HayKH;

® - [[EHHOCTHOE OTHOUICHHE K JTOCTHKECHUSM POCCHICKUX YUEHBIX-(PHU3UKOB;

e 2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAYMMBIX M STHUECKHX
npo0JeM, CBA3aHHBIX ¢ IPAKTUIECKUM IPUMEHEHUEM JTOCTH)KEHUH (pr3uKwy;

® - OCO3HaHUE BAXHOCTH MOPAJIbHO-3TUYECKUX ITPUHLIMUIIOB B AESATEIBHOCTH YUEHOI0;

e 3)3CcTeTHYeCcKOro BOCIIUTAHMSI:

® - BOCIPUSTUE ICTETUUYECKUX KAuecTB (PU3NYECKOM HayKH: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAHME IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIISIIOLIECH KYJIbTYpBI;

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIEI0BATENbCKOM JIe TENbHOCTH;

e 5) popMupoBaHUS KYJbTYPbI 310POBbSI 1 SMOIMOHAJIBLHOIO 0JIATOMOJIYYHS:

® - OCO3HaHHE IIEHHOCTU 0e30MacHOro obpasza >KU3HH B COBPEMEHHOM TEXHOJOIHMYECKOM
MHUpE, BaKHOCTH TMpaBWJ O€30IacHOTO IIOBEJEHUS Ha TPAHCIOpTE, Ha J0porax, C
AIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BaHHUEM B JOMAITHUX YCIOBHSIX;

e - cOPMHPOBAHHOCTH HaBBIKA pe(IICKCHH, MPU3HAHUE CBOETO INpaBa HAa OMIMOKY M TaKOTrO
K€ MpaBa y Jpyroro 4ejI0BeKa;

e 6) TPy10BOro BOCIIMTAHUSA:

® - AKTHBHOE y4YaCTHE B PEIIEHUWU MPAKTHUYECKHUX 3a/Jay (B paMKaxX ceMbU, 00pa3oBaTebHOM
OpraHu3aluy, Topojaa, Kpasi) TEXHOJOTMYECKOM M  COLMAJIbHOM  HANpaBIEHHOCTH,
TpeOyIOIMHMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® - UHTEpeC K NPaKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7) 3K0JIOrH4eCKOro BOCIIMTAHNUSA:

e - OpHUEHTalus HAa TpUMEHEHHWE (HU3WYECKHX 3HAHWM Ui pelieHus 3ajad B o0iactu
OKPY’KaloIlleW Cpelibl, TUIAHUPOBAHUS MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJEIACTBUN
JUISL OKPYKAIOIIEH Cpeabl,

® - OCO3HaHHE II00ATBLHOI0 XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTeH uX peleHus;

e §8) axanTanuM K U3MEHSIOIIMMCS YCI0BUSAM COLUAILHONH U IPUPOIHOI Cpebl:

e - [OTpeOHOCTh BO B3aUMOJEWCTBUU TMPU BBINOJIHEHUH MCCIEAOBAHUA M TNPOEKTOB
bu3nYeCcKOil HaNPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESATEIBHOCTD;

e - noTpedHOCTh B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4Hcle (QOpPMYIHpOBaTh HUIEH,
TOHSATHS, TUIIOTE3BI O (PU3NIECKHX 00BEKTaX U SIBICHUSX;

® - 0CO3HaHHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTh (DU3HKH;

® - [UIAHMPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHU;

® - CTpEMJICHHE aHAJU3UPOBATH U BBISBIISTH B3aUMOCBS3H IPUPOJIbI, OOIIECTBA U SIKOHOMUKH,
B TOM YHCJIE C MCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;



e - OLEHKA CBOMX JCHUCTBUM C Y4ETOM BIMSHHUS HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
17100aJIbHBIX TOCIEICTBHH.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesymbraTe oOCBOEHHsS TpOorpaMMbl TO (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuatomerocs OyAayT c(GOpMHUpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOIME TI03HABaTeJIbHbIE YHUBEpCAJIbHbIE Y4eOHble JEWCTBUSA, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIE YUeOHbIC IEHCTBUS, PETYISITUBHbBIC YHUBEPCAIbHBIC YUeOHbIC IEHCTBHUS.

Ilo3HaBaTebHBIC YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

ba3oBble Jornyeckue aeiicTBus:

BBIABIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIMH, OCHOBAHUS AJIsi 00001eH s
Y CPaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBaeMbIX (haKkTax, TaHHBIX U
HaOJIOACHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSM;

BBIBIIATH NPUYMHHO-CIICJICTBEHHbBIC CBSA3U NPH HM3YYCHHH (U3MUCCKHUX SIBICHUHA M
mponcccoB, [AC€JIaTb BbIBOALI C HCIHOJB30BAHUECM ACAYKTHBHBIX W HHAYKTUBHBIX
YMO3aKJIIOYCHUH, BBIABUTaTh TUIIOTE3HI O B3aUMOCBS3IX (PU3NUYECKUX BEINYMH;
CaMOCTOSITEJIbHO ~ BBIOMpATh CHoco0 pemieHus y4dyeOHOW ¢u3nyeckodl 3aaayu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHMs, BbIOOp Hambosiee MOIXOASAIIETO C
y4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBaTelbCKHe AeCTBUS:

UCTIOJIB30BaTh BOMPOCHI KaK UCCIIEIOBATEIBCKUI HHCTPYMEHT MTO3HAHHUS;

NPOBOJUTh TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBIN
bu3HYECKUN IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SIBIICHUS;
OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH()OPMAIIMIO, TIOJYYCHHYIO B XOJIEe
UCCIICIOBAaHHSI WJIH SKCIICPUMEHTA,;

CaMOCTOSITEIEHO ~ (OPMYITUPOBaTH OOOOMIEHUST W  BBIBOABI IO  pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOICHUS, OTIbITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATH BO3MOXHOE JTAIbHEHIIIee pa3BUTHE (DU3NIECKHUX TPOIIECCOB, a TAKXKE
BBIJIBUTATh MPENION0KEHUSI 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ ungopmaumeii:

NPUMEHSTHh pa3jIMyHbIE METO/bI, MHCTPYMEHTBl W 3allpoChl MpPH IMOHWCKE U OTOOpe
MH(POPMALIMY WU TAHHBIX C YYETOM MPeIoKeHHON yueOHoM (hu3nyeckoi 3a1a4u;
aHAJM3UPOBATh, CHCTEMAaTH3UPOBATh M MHTEPIPETHPOBATh MH(DOPMAIHMIO Pa3THYHBIX
BUJIOB M (pOPM TIpeICTaBICHHUS;

CaMOCTOATEJIBHO BBIOMpPATh ONTUMANbHYIO (hOpMy HpeAcTaBieHHs HHPOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3a7adll HECIOKHBIMH CXEMaMH, JUarpaMMaMH, HHON
rpauKoil 1 ©X KOMOMHAIIUAMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble aeiicTBUsA:

B Xo/e OOCYXJIeHHUs Y4eOHOro Mmarepuaia, pe3ylbTaToB Ja0OpaTOPHBIX paboOT H
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBATH WIICH,
HalleJICHHBIC Ha PEIICHHE 3aa4l ¥ MOAJIepKaHNe OJIaroKenaTeTbHOCTH OOLICHYS;
COIIOCTABJIATb CBOU CYXKACHUA C CYXKIACHUAMU OPYIUX YYACTHHUKOB JAUaJora,
OOHapyKHBATh Pa3In4Ue U CXOJICTBO MO3UIINN;

BBIpaXaThb CBOXO TOYKY 3pCHUA B YCTHBIX U ITMCBbMCHHBIX TCKCTAX,



NyOMMYHO  TPEJCTaBIATh  PE3yJAbTaThl  BBITIOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIepUMEHTa, HCCIICIOBAHUS, IPOCKTA);

MMOHUMATh W WCIIOJIB30BAaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYaTLHOW pabOTHI
[IPH PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBL;

IMPUHUMATh 1M COBMECTHOM JIEATEIBbHOCTH, OPraHW30BBIBaTh JEUCTBUSA IO e&
JOCTIDKEHUIO: PACTIPEICNIATh POJIA, 0OCYXIATh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 00001IaTF MHEHHSI HECKOJIBKUX JIIOJIEH;

BBITMIOJTHATh CBOIO YacTh Pa0OOTHI, JIOCTHras KadyeCTBEHHOTO pe3ysibTaTa IO CBOEMY
HATIPABIICHUIO U KOOPAWUHHUPYS CBOM JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KAUeCTBO CBOETO0 BKJIaga B OOMMH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHHMBepPCcAJIbHbIE YUeOHbIE 1elCTBHS

Camoopranmu3anus:

BBISBIISATH POOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOLIUX Ul peIIeHUs
(bu3NYECKUX 3HAHUI;

OpUEHTUPOBATHCS B PA3JIMYHBIX TMOAXOAAX MPUHATUS PpEHICHHW (HMHIWBUIYaTbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATUE PEIICHUN TPYIINOif);

CaMOCTOSITEJIbHO COCTaBJISATh AJNTOPUTM pelleHus (U3MYECKON 3aJauu WIM IUlaHa
UCCIICIOBAaHUSI C Y4ETOM MMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH MIpe/jiaraeMble BapUaHThl PEIICHUM;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYyallUU U IpeJiaraTh MiaH e€ U3MEHEeHMs,

OOBSACHATh HPUYUHBI JIOCTHXKEHUS (HEAOCTMIKEHMSI) pE3yJbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B J€SATEIBHOCTh (B TOM YMCIIE B XOJ BBIOJHEHUS (HU3NUYECKOTIO
UCCIIC/IOBAaHMUSI WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3yJIbTATA LEIH U YCIOBUSIM;

CTaBHUTH ce0sl Ha MECTO APYroro YeJIoBeKa B XOJe CIopa WM JUCKYCCHU Ha HAYYHYIO
TEeMyY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO HAa OIIMOKY NpU peHIeHWH (U3MYeCKUX 3ajady WU B
YTBEPKACHUSIX HAa HAYYHbIE TEMBI M TAKOE K€ IIPaBo JPYroro.

HNPEAMETHBIE PE3YJIbTATHI

K xonHuy oOyuenus B 7 kJjacce IpeJMETHbIE pPe3ylbTaThl HA 0A30BOM YPOBHE JIOJIKHbI
oTpaxxaTh C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHU:

UCIIONIb30BATh TMOHATHS: (U3NYECKUE W XUMHYECKHE SIBICHUS, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperaTHple COCTOSIHUS BeIllecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEIHOE),  TpaeKTopus,
paBHOAEWCTBYyOmas cwia, aeopmanus (ynpyras, IDIacTUYecKas), HEBECOMOCTb,
COOOIIIAOIINECs COCY/IbI;

paznuyath sBieHUs (qud@y3us, TEMI0BOE ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHHUE, HEPaBHOMEPHOE JBIKEHUE, MHEPLHUS, B3aUMOJICUCTBHE TEJ, paBHOBECHE
TBEPABIX TEJN C 3aKPEeIUIEHHOW OChIO BpallleHHs, Nepefada AaBieHUs TBEPIBIMU



TeJTaMH, KUAKOCTSIMH U TrazaMu, aTMoc(hepHOoe JaBJlIeHHe, IIaBaHUe Tell, PeBpalleHuUs
MEXaHUYECKON SHEPIryi) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUHN B OKPYXKaIOIIEM MHpE, B
TOM 4YHcie (PU3MUECKUE SBICHUS B MPHUPOJE: MPHUMEPHl JABWKCHHS C PA3IUYHBIMU
CKOpPOCTSIMH B KMBOW M HEXHMBOH NpPUPOJE, NEHUCTBUE CUJIbl TPEHHUS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO MABIICHHS HA XMBOW OpPTraHU3M, IUIaBaHHE PbIO,
pbplYaru B TeJi€ YeJIOBEKa, MPU 3TOM IMEPEeBOJUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SBICHUI;

OTHCHIBATh U3YUCHHBIEC CBOMCTBA TN U (GU3NYECCKUE SBICHUS, UCIIONB3Ysl (PU3NUECKUE
BEJIMYMHBI (Macca, 00BbEM, IMJIOTHOCTH BEIIECTBA, BpPEMs, IMyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YINPYrOCTH, CHJa TSDKECTH, BEC Tela, CUja TpPEHUs, JaBJICHUE
(TBEpmoro Temna, >KMJIKOCTH, Ta3a), BHITAIKUBAIOIIAs CHJIa, MEXaHWYecKas padora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(PQHIMEHT TOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KUHETHYECKas U MOTEHIHAJIbHAsl DHEPrHs), MPU OMUCAHUM TMPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICIT MCIIOJIb3YEMBIX BEJIMYMH, X 0003HAYCHHS U €AHHUIIBI
bu3NYeCKUX BEIMYUH, HAXOAUTH (HOPMYIBI, CBSA3BIBAIOIINE IaHHYIO (PHUIUUYECKYIO
BEJIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH TPadUKH H3YYCHHBIX 3aBUCHUMOCTEH
bu3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKHE SIBICHHUS M TPOIECCHl, HCHOJb3Ys
IpaBUia CIOXKEHUs CUJ (BAOJb OJHOM mpsMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, TpaBWIO paBHOBecHs phluara (0JI0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXAHMYECKOM SHEpruu, IpU OSTOM JaBaThb CJIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMAaTHUYECKOE BbIPaKEHHE;

OOBSCHATH (PU3NUYECKHE SBJICHUS, MPOIECCHl W CBOWCTBA TeJN, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUld NMPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUMHHO-
CJICZICTBEHHBIC CBSA3H, CTPOUTH 00BSICHEHNE U3 1—2 JIOTMYECKHUX I1aroB ¢ OMopoi Ha 1—
2 U3y4YCHHBIX CBOWCTBA (U3UYECKUX SIBICHUN, (UBMYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3aaud B 1—2 [EWCTBUSA, WCIONB3YysSd 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEIMYMHBL: Ha OCHOBE aHalM3a YCJIOBHUSA 3a7auud
3alUCBIBaTh KPATKOE YCIIOBHE, MOACTABIATh (U3NYECKHE BEIUYMHBI B (HOpMyINbI U
MPOBOJUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC NAHHBIC, HEOOXOAMMBIC IJI PELICHUS
3a7a4, OI[EHUBAThH PEAMCTHYHOCTD MOY4eHHON (PU3UIECKOI BETHMUUHBI;
pacmo3HaBaTh MPOOJEMBbI, KOTOpPhIE MOXKHO PEIIUTh MPU MOMOIIU (PUINIECKUX
METOZ0OB, B OIHCAHMM HCCJENOBAHMS BBIACIATH IPOBEPSIEMOE IPEANOIOKEHNE
(rumote3y), pa3auvaTh U HMHTEPIPETUPOBATH MOJYYEHHBIM pe3ylbTaT, HAXOAUTh
OIIMOKH B XOJI€ OMBITA, I€JaTh BHIBOJBI 10 €r0 Pe3yIbTaTaM;

IIPOBOJIMTH ONBITHI 110 HAOJIIOEHNI0 (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ted: (OPMYIHMPOBATH IPOBEPSEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY U3
MPEIJI0KEHHOTO 000PYAOBaHHUS, 3aIIUCHIBAaTh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CUJIbl U
TEMIIEPATyphbl C HCIOIb30BAaHHUEM AHAJIOTOBBIX U IU(PPOBHIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHHUs MPUOOPOB C YIETOM 3aJJaHHOI a0COIIOTHOM MOTPEITHOCTH U3MEPEHHUH;
POBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOW (PU3UUECKOIl BEIMUYUHBI OT APYroM C
MCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHM JBUKEHMSI TeJla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00paboOTKH TOBEPXHOCTEH TeN W HE3aBUCHUMOCTH CHJIBI TPEHHsI OT IUIOIIAJU
CONPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTU OT YAJMHEHUS MPYKUHBI, BBITAIKUBAIOIICH
CUJIBI OT 00BEéMa MOrpPYKEHHOM dYacTH Tejla W OT TIUIOTHOCTH JKHUIKOCTH, €&



HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO Telo,
YCIIOBUI TMJIaBaHUS TeJ, YCIOBUW paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIEIOBAaHMS, COOMpaThb YCTAHOBKY M  BBINOJHATH
U3MEpeHus, cleAysl NPeIoKEHHOMY IJIaHy, (UKCUPOBATH PE3yJbTaThl MOJYyYEHHOMN
3aBUCUMOCTH (PM3UYECKHX BEJIMYMH B BHUJE NPEUIOKEHHBIX TaOJMIl M TpadHKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yiibTaTaM UCCIIEIOBaHMS;

NPOBOJUTh KOCBEHHBIC HW3MEpEeHHs (PU3MUECKUX BENUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tejia, CUiIa TPEHUS CKOJBKEHHUS, JaBIEHHE BO3/AyXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLIass Ha TMOIPYKEHHOE B KHUJIKOCTh TeEJO,
KOA((GUIIMEHT TMOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEJI0KEHHON
MHCTPYKLMU: TIPY BBIOJIHEHHH U3MEPEHHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAYEHUE HCKOMOMN BEJIMYUHBL

coOmofaTh TMpaBuWiIa TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

yKa3bplBaTh MNPUHLUMBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIONINECS COCYbl, OapoOMETp, pblyar, MOJBUKHBIA U
HETIOABIKHBIN OJIOK, HAKIIOHHAS IIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHHUUECKHX
YCTPOMCTB C ONOpOM Ha WX ONHMCAHMA (B TOM 4MCIE: MOALIMIHHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THUAPABIUYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIONIBb3Ysl 3HAHHUS O CBOMCTBAX (PU3MUECKUX SIBICHUA U HEOOXOIUMBIC
¢duznyeckre 3aKOHbI, U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTh MHQPOpPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHMM B TIOBCEAHEBHOW KHM3HM s OOECreYeHUs
0e30MmacHOCTH TpuU OOpalleHMH C OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIIOAEHHUS HOPM 3KOJOTMYECKOrO IIOBEJCHUS B
OKpYKalolleil cpee;

OCYILECTBIISITh OTOOP HMCTOYHWUKOB HH(popMaruu B VHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh HH(GOPMALINIO, KOTOPAsl SBISETCS IPOTUBOPEUNBOM
WJIH MOET OBITh HEIOCTOBEPHOIA;

MCIIOJIb30BaTh NIPU BHITIOJHEHUH Y4Y€OHBIX 3a/laHuil HAYYHO-MOMYJISIPHYIO JIUTEPATYPy
(Gu3NYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJaJIeTh MpUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(pOpMALMU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHbIE M YCTHBIE COOOIIEHHSI HAa OCHOBE 2—3
MCTOYHUKOB MH(OpMAIK (PU3NUECKOr0 COepKaHUs, B TOM YHCIe MyOJUYHO JeNaTh
KpaTKhe COOOIICHUS O Pe3yNIbTaTax MPOEKTOB WM YUEeOHBIX MCCIIEIOBAHUMN, IPU STOM
rPaMOTHO HUCIIOJIb30BaTh HW3YUEHHBIM MOHATUHHBIA ammapat Kypca (QU3MKH,
COINPOBOKAATh BBICTYIIJICHUE NTPE3EHTALIUEN;

IPY BBINOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEAOBAHUM pacrpenensiTh 00s3aHHOCTH B
rpyNIe B COOTBETCTBUU C ITOCTABICHHBIMH 3aJ]a4aMi, CJIIEAUTH 3a BBIMOJIHEHUEM IIJIaHa
NeHCTBUHN, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIAA B JACATEIBHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOJCICTBHE, YUUTHIBAsI MHEHUE OKPY/KAIOIIHX.

K xonmy oOyuenust B 8 kJjacce npejMeTHBIE pPe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

HCIIOJIB30BaTh IOHATHUSA: Macca M pa3Mepbl MOJIEKYN, TEILUIOBOE JIBM)KCHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEILIECTBA, KpHUCTAIMUECKue M aMmopdHble Tea,
HACBIIICHHBIA U HEHACBIILEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIEPATYPa, BHYTPEHHSA
DHEPIHUs, TEILUIOBOM IBUIATEIIb, SJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsll, HIEKTPUUECKOe



1oJie, TPOBOAHUKH M JIUAJIEKTPUKH, MOCTOSHHBIA SJIEKTPUUYECKHH TOK, MarHUTHOE
ToJIE;

paznuuaTh SIBJICHUS (TEIUIOBOE pAaCUIMpPEeHHE M CKaTue, TeIulonepeaayda, TEeTIOBOE
paBHOBECHE, CMayuMBaHWE, KaNWUISIPHbIE SBJICHUS, WCIAPEHUE, KOHJCHCAIMS,
IJIABJICHUE, KPUCTAJUI3aLHs (oTBepaeBaHue), KUIICHHUE, Temionepeiaya
(TETUIONTPOBOTHOCTh, KOHBEKIIMS, H3JIYYEHHUE), SJICKTPU3AIMSA TeJl, B3aUMOJCHCTBHE
3aps/IOB, JEUCTBUSL JJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOICHCTBUE
MAarHuTOB, JAEHCTBUE MArHUTHOTO MOJII Ha MPOBOAHUK C TOKOM, JICKTPOMAarHUTHas
WHIYKIUS) TI0 ONUCAHUIO MX XapaKTEepHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DM3NUCCKUX SIBJICHUH B OKPYKAIOIIEM MHUpE, B
TOM 4Yucie (u3UYecKue SBICHUS B TMPHUPOJE: TOBEPXHOCTHOE HATSHKECHUE W
KanWJUISIpHBIE SIBICHWSIT B MPHUPOJIE, KPUCTAIUIBI B mpupoje, usnydenue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHE SBJICHUS B aTMocdepe, IJIEKTPUYECTBO JKHBBIX OpPraHU3MOB,
MarHuTHOE Toje 3eMH, Aped( TOIIOCOB, POJIb MATHUTHOTO TIOJS JUISl JKU3HH Ha
3emiie, TOJIIPHOE CUSHHE, TIPH 3TOM TEPEBOJUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIICCTBCHHBIE CBOWMCTBA (TIPU3HAKH ) (PU3NICCKUX SBIICHUMH;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TN U (GU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPCHHsISI DHEPTUs, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, yJelbHAs TEIUIOTAa IUIABJICHMS, YJeJbHas TEIIoTa
napooOpa3oBaHus, yAelbHAas TEIUIOTa CTOPaHMUs TOIUIMBA, KOA(DQPHUIIMEHT IOJIE3HOTO
JICUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CWJa TOKa, OJJIEKTPUUECKOE HampsHKEHUE, COMPOTHUBICHUE MPOBOJIHUKA,
yIETHFHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTH 3JIEKTPUIECKOTO TOKA), TIPH
ONHMCAHUW TPABUJIBLHO TPAKTOBATh (DH3MUYECKH CMBICI MCIOJIb3yEMbIX BEIHYHH,
0003HaYCHUS U SAVHUIBI (DU3MYECKUX BEIUYHMH, HaXOJIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (HU3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHUS M TPOIECCHI, HCHOIb3Ys
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KUHETUYECKOW TEOpUHM CTPOCHHUS BEIIECTBA,
MNPUHIIUI CYMEePHO3UIMH TMoJield (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH Owma 1 ydacTka 1end, 3akoH Jlxoyns—JIeHna, 3aKoH COXpaHEHUS
SHEPTUM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTeMaTHYECKOE BHIPAKCHHUE;

OO0BSCHATh (PU3MYECKHE TMPOIECCHl W CBOMCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE
CUTYalMI MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATE
MPUYMHHOCIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX IIaroB C
omopoi Ha 1-2 W3ydeHHBIX CBOMCTBA (DU3MUECKUX SBIECHUHN, GU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3aadud B 2-3 JMEWCTBUSA, HCIONB3YysAd 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIIME (U3MYECKHUE BEJIIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3aJadu
3aMUChIBaTh KPATKOE YCIIOBHE, BBISBISTH HEJOCTATOK JAHHBIX JJIS PEHICHUS 3ajauu,
BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIC I €€ PEIICHHSI, IPOBOAUThL PACUYETHI U
CpPaBHUBAThH MMOJYICHHOE 3HAYCHHE (DU3UYECKON BEITMUNHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEIIUTh MPH MOMOIU (PUINIECKUX
METOJIOB,  MCIIOJb3yd  ONHCAHWE  MCCJICAOBAaHMS,  BBIICIATH  MPOBEPIEMOE
MPEANONI0KEHHE, OLIEHUBATh MPaBUIBLHOCTh MOpsJKA MPOBEICHHS HCCIEIOBAHUS,
JIeIaTh BBIBOJIBI,



IPOBOJIUTH OMBITH IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MYECKUX CBOWCTB
Ten (KamwuIsipHbIE SBJICHUS, 3aBUCUMOCTH [aBJICHHUS BO3[QyXa OT €ro o0béma,
TEMIIEPATYPbl, CKOPOCTH TNPOLIECcCa OCThIBAHUS U HArpEBaHMsI PU U3IYYEHUH OT L[BETA
u3nyyarouieil  (moriomaroniei) TMOBEPXHOCTH, CKOPOCTb HCHApEHUsT BOABI OT
TEMIIEPATypbl JKUAKOCTH M IUIOIAAUM €€ IIOBEPXHOCTH, OJJEKTpU3alus Tel U
B3aUMOJICIICTBUE SJIEKTPUUYECKHUX 3apsJ0B, B3aUMOJIECHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YyaIM3alisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMATrHWUTA, CBOWCTBA 3JIEKTPOABUIATEIIS
MOCTOSTHHOTO TOKa): (hOpPMYJIHpPOBATh TPOBEPSIEMBIE MPEINOJIOKECHHS, COOUPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpYyJIOBaHMs, OMNHCHIBATH XOJl OMNbBITA U
(GhopMyIUpPOBATH BHIBO/IBI;

BBITOJIHATH NPSIMbIE U3MEPEHUSI TEMIIEPATYphl, OTHOCUTEIBHON BIaXKHOCTH BO3.1yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJNb30BAHHEM AaHAJIOrOBBIX NMPUOOPOB U JAATYUKOB
(¢U3NUEeCKUX BEJIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH;

IIPOBO/IMTH UCCIIEIOBAaHUE 3aBUCUMOCTU OIHOW (PM3MYECKON BEIWYMHBI OT JIPYrou ¢
UCTIOJIb30BaHUEM NPAMBIX W3MEPEHUH (3aBUCHUMOCTH CONPOTHBICHHS MPOBOJHHKA OT
€ro JUIMHBI, IUIOIIAIN MOMEPEYHOr0 CEYEHUS U YAEJIBHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHHS HA IIPOBOJIHUKE,
HCCJIEIOBaHUE IIOCJIEI0BATEIbHOTO U MapajljIeIbHOIO COEIMHEHUH MPOBOJAHHUKOB):
IUIAHUPOBATh MCCIIEA0BAaHHE, COOUPATh YCTAHOBKY M BBINOJHATH U3MEPEHHS, CIIEAYs
[IPEJIOKEHHOMY IIJIaHy, (PMKCHPOBATh PE3YJIbTAThl MOJIyY€HHOM 3aBUCUMOCTU B BUJIE
TabIuUI ¥ TpaUKOB, AETATh BEIBOABI 110 PE3yJbTaTaM UCCIICAOBAHUS;

MPOBOJNTH KOCBEHHBIE M3MEpeHUs (U3NYECKUX BENUYHMH (yIenbHas TEIIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MPOBOJHUKA, PA0OTa U MOUIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, CcOoOHUpaTh AKCIEPUMEHTAJbHYI0 YCTAHOBKY, CIEIYys
MPETI0)KEHHOW HHCTPYKLUH, U BBIYUCIISATH 3HAUYCHUE BEJINUMHBL;

coOmoaTh MpaBWja TEXHUKM Oe€30MacHOCTH TMpu pabore ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHLUIBI JCHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUECKHX
YCTPOMCTB C ONOpPOM Ha MX ONMCAHUA (B TOM YHUCIE: CUCTEMA OTOIJIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHa, ammepMeTp, BOJBTMETP, CUETYUK AIIEKTPUUYECKOM
SHEPIUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE 3AJIEKTPOIPHOOPHI
(mpumepbl), SJIEKTPUYECKHE MPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAHUS O CBOMCTBAaX (DM3WYECKHX SBICHUH U
HE0OX0oauMbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHBIE MPHUOOPHI IO
CXEMaM U CXEMAaTUYHBIM PUCYHKaM (PKUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CTOPaHMs, JIEKTPOCKOI, PEocTar), COCTaBIAThH
CXEMBI 3JIEKTPUUYECKHX LIENEW C MOCIEe10BaTENIbHBIM U NapauIe]bHBIM COEINHEHUEM
AJIEMEHTOB, pa3iinyas ycJIOoBHbIE 0003HAYEHUS SJIEMEHTOB 3JIEKTPUUECKHUX LENeil;
NPUBOJIUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIONb30BaHUsl (M3MUYECKUX 3HAHUM B TOBCEJHEBHOM KHU3HU M oOecredeHus
0€30MacHOCTH TpH OOpalleHuH C TPUOOpPaMU W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEeHHsI 370pPOBbsi M COONIOJCHHUS HOPM OSKOJOTHYECKOrO TOBEJCHHUS B
OKpYXKarolleil cpeae;

OCYILECTBIISATh MOUCK HH(popMaruu ¢u3ndeckoro conepxkanus B VHTepHeTe, Ha
OCHOBE HMMEIOUIUXCS 3HAHUM M NYTEM CPABHEHHs JONOJHUTEIbHBIX HCTOYHUKOB
BBIJICNATh MH()OPMALIMIO, KOTOpasi SBISETCS TNPOTUBOPEUMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;



MCIIOJIb30BaTh IIPU BBIIOJHEHUM Y4YE€OHBIX 3a/laHuil HAyYHO-IOMYJISIPHYIO JINTEPATYPY
(GU3MYECKOro Conep)KaHus, CIpaBOYHbIE MaTepuasbl, pecypcbl cetu HHTepHer,
BJIAJIETh MPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGPOpMAIMU W3
OJHOM 3HAKOBOW CHCTEMBI B JIPYIYIO;

co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpAaTKHE YCTHBIE COOOMIEHHs, 0000Imas
MHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COZIEpP)KaHMSA, B TOM YHCIIE
nyOJIMYHO  TPEACTaBISITH  pPe3yiabTaThl MPOEKTHOM WM  UCCIEN0BATENIbCKON
JeATENbHOCTH, TIPU 3TOM I'PaMOTHO HCIIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmmapar
Kypca (pU3HKH, CONPOBOXIATh BEICTYIICHHE MTPE3EHTALIUEH;

NPy BBIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIENAOBAaHUM (DU3UYECKHX IPOLIECCOB
pacrpenensaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABICHHBIMU 33Ja4aMH,
CIeINUTh 3a BBHIIOJHEHHEM IUIaHa JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBaTb COOCTBEHHBIM BKJaJ B  JEATENBHOCTh  IPYIIBL,  BBICTPAUBAThH
KOMMYHHUKAaTUBHOE B3aMMOJICHCTBHE, IPOSBIISAS TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 kJjacce mpeaMeTHbIE pPe3ylbTaThl HA GA30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

HUCIIOJIB30BAThH IIOHATHA. CHUCTEMA OTC‘-IéTEl, MaTepI/IaJIBHaH TOYKa, TpaeKTOpI/ISI,
OTHOCHTEIILHOCTh MEXaHHUECKOTO IBHKEHUS, aehopmanus (ympyras, miacTudeckas),
TPEeHHE, LEHTPOCTPEMUTEIILHOEC YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, IEHTP
TSKECTH, aOCONMIOTHO TBEPIOE TEIO, HEHTP TSHKECTH TBEPAOrO TENla, PaBHOBECHE,
MEXaHHYeCKHe KojeOaHWs ¥  BOJHBI, 3BYK, HWHpPa3BYK U  YIbTPa3BYK,
SIIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
I[aJ'II)HO30pKOCTB, CHCKTpI)I I/ICHYCKaHI/IH 1 IIOIJIOIICHUA, aJ'II)(ba, 6eTa- n ramMma-
U3JTy4CHHUS, U30TOIIbI, SJePHAst SJHEPreTHKA,

paznuyaTh SBIEHUSA (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJWHEHHOE IBUKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOHOE MMAJICHHUE TEJ, PABHOMEPHOE
JIBIJKEHHE [0 OKDPY)KHOCTH, B3aMMOJCHCTBHE Tel, PEAKTUBHOE JBIIKCHHE,
KoJieOaTeIbHOe JBH)KCHUE (3aTYXaloIIHMEe W BBIHYXKICHHBIC KOJeOaHHs), pPE30HAHC,
BOJIHOBOC JIBIDKCHHE, OTpPakCHHE 3ByKa, MNPAMOJHMHEHHOE paclpoCTpaHEHHE,
OTpakeHHE U MPEJIOMIICHHE CBETa, MIOJTHOC BHYTPCHHEE OTPAKEHHE CBETA, Pa3IoKEeHUE
0enoro cBera B CIEKTP M CIOKCHHE CIIEKTPAIbHBIX I[BETOB, IHCIIEPCHS CBETA,
CCTCCTBCHHAA paIII/IOElKTI/IBHOCTI), BO3HUKHOBCHUC HI/IHCfI‘{aTOFO CHeKTpa I/I3Hy‘~I€HI/I$I)
[0 ONMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JlaHHOE (PU3MYECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (U3UYCCKUX SBICHHUN B OKpYXaroIeM Mupe (B
TOM 4uclie (PU3HYECKHE SBICHHS B IPUPOJE: MPHUIKBBI U OTIHMBBI, ABMKCHHE IIAHET
COJ’IHC‘-IHOI\/JI CHUCTCMBI, peaKTI/IBHOC JBUXKCHUC KUBBIX OpFaHI/I3MOB, BOCHpI/I}ITI/Ie 3ByKOB
’KMBOTHBIMH, 3EMIJIETPSICEHHE, CCHCMHYECKHE BOJHBI, IyHaMH, 3XO, I[BETa TEll,
OIITUYCCKUC SIBJICHUS B HpI/IpOIIG, 6I/IOJIOI‘I/I‘ICCKOC HeﬁCTBHe BUOUMOTIO,
yIbTPa(UOICTOBOrO U PEHTICHOBCKOTO H3JIYUYEHHH, €CTECTBEHHBIN PaanOaKTHBHBIN
($OH, KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3IIydCHHE TPUPOIHBIX MHUHEPAJIOB,
JCHCTBHE paJOaKTHBHBIX M3IyYCHHH HAa OPraHU3M YEJIOBEKA), IIPH STOM IEPEBOANTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIIEIATH CYIICCTBEHHBIC CBOWMCTBA (IIPH3HAKH)
(bU3NIECKHX SBICHUIA,

OIIMChIBATH I/13y’~IeHHI)I€ CBOfICTBa TCII U (i)I/I3I/I‘ICCKI/IC SIBJICHUA, HCHOHBS}UI (1)H31/I'—I€CKI/IC
BCJIINYMHBI (CpeILHSISI N MI'HOBCHHAasA CKOpOCTB TCJa HpI/I HepaBHOMepHOM JABUXCHHUH,
YCKOpEHHUE, MepeMENICHHE, MyTh, YIJI0Bas CKOPOCTh, CHJa TPEHHUs, CHJIa YIPYTOCTH,
Cuja TAXKECTH, YCKOpeHI/Ie CBO6OI[HOI‘O nagcHus, BCC TCJa, I/IMHy.HBC TCia, I/IMHyJIBC
CHIIBI, MEXaHUYECKass paboTa M MOIIHOCTh, MOTEHI[HAIbHAS SHEPTHUS Teja, MOIHITOTO
Hal HOBerHOCTBIO 3€MJIM, IIOTCHIIMAJIbHAA SHGPFI/IH C)KaTOﬁ pr)KI/IHBI, KHHCTHUYCCKAasA



SHEprus, NOJHAas MEXaHWYecKas HHeprus, NepuoJ M YacToTa KojeOaHWH, IIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, MOKA3aTellb MPETOMIICHUS
cpelbl), IpU ONMHUCAHUM TPABMIIBHO TPAKTOBATh (PM3WYECKHHA CMBICT HCHOJIb3YEeMBIX
BEJIMYMH, OOO3HAYCHHS M EIWHUIBl (PU3HYECKUX BEIUYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JPYTMMH BEJIMYHMHAMH, CTPOUTH
rpaduKy N3yYeHHBIX 3aBUCUMOCTEH (PU3NIECKHUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, CTIOIB3YS 3aKOH
COXpPaHEHMsI 3HEPruy, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMII CYNEPHO3ULUN CHI,
MPUHIAIT OTHOCUTENBHOCTH [ anmies:, 3akoHsl HploTOHA, 3aKOH COXpaHEHHS UMITYIIbCa,
3aKOHBl OTPAKEHHMsSI M NPEJIOMIIEHUS CBETa, 3aKOHBbl COXPAHEHMs 3apsioBOrO U
MacCOBOTO YHCENl MpHU SACPHBIX pEaKIusX, NpU OTOM JIaBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BbIPAKEHHUE;

OOBSICHATH (PU3HYECKUE TPOLECCHl W CBOWCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyalluld ~ TNPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOrMYECKHX II1aroB ¢ OMOPOi Ha 2—
3 U3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (U3NYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pelaTth pacu€THbIE 3a1a4K (OMMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONb3Ys
3aKOHBI M (POpMysbl, CBsI3bIBAOLIME (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBHA 3a/layd 3alMChlBaTh KpaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIH
M30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC Ul PELICHHUS,
IPOBOJUTh Pacy€Tbl M OLIEHUWBAThb PEATUCTUYHOCTh IIOJIYYEHHOI'O 3HAYEHUS
(bu3HYECKON BEIIMINHBL;

pacro3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO pEUIMTh IPH HOMOLIM (HU3HYECKUX
METOZOB,  HCIIONB3ys  ONHCAaHWE  WCCIIECJOBAaHUS,  BBUICIATH  IPOBEpSEMOE
NPEINoI0KEHNE, OIEHUBATh INPaBWIBHOCTh IMOPSJIKAa MPOBEACHUS MCCIEI0BAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOCHUN U OTIBITOB;

IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
TeJs (U3ydeHue BTOporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPIHH, 3aBUCUMOCTb
nepuo/ia KoebaHuii MpyKMHHOTO MAasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/AbI MaJbIX KOJeOaHHUH, NPSIMOIMHENHOE paclpoCTpaHEeHNe
CBETa, pa3lio)keHHe OeNoro cBeTa B CHEKTP, M3yYCHHE CBOICTB M300paKeHUS B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pa’keHHMsl IpeaMeTa B COOMparollel JHH3E,
HaOJIOZIGHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYEHHUS): CaAMOCTOSTEIBHO
co0upaTh YCTAHOBKY M3 NU30BITOYHOIO HA0Opa 000PYAOBaHUS, ONUCHIBATE XO/1 ONBITA U
ero pe3yJbTaThl, POPMYIHPOBATH BHIBOMKI;

IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHIO HPSMBIX W3MEPEHUH, Ompenessis cpeaHee
3HA4YeHHEe H3MepsieMoil BeluuuHbl ((POKyCHOE paccTOsIHME COOMparoliel JMH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEPEHUs (M3MEPUTETHLHOTO MTPHOOpa);

HPOBOJUTH HCCIIEJAOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH C HCHOJIb30BAHUEM
OpAMBIX M3MEPEHUH (3aBUCUMOCTb IIyTM OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JIBIDKEHUM 0€3 HavaJbHOM CKOpOCTH, Iepuojia KojeOaHHi MaTeMaTHYeCKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUS CBeTa OT yrja NaJeHus u
yIiia MpesioMJICHHUs OT yIJla MajJeHus1): TUIAHUPOBAaTh MCCIIEI0OBAHUE, CAMOCTOSTEILHO
co0upaTh yCTaHOBKY, (HUKCHpPOBATh pE3yJAbTaThl IOJIYYEHHOW 3aBHCHMOCTHU
¢u3nUecKUx BEIMYUH B BHUJE TAOMUI] U rpa)UKOB, IeNaTh BBIBOABI IO pPe3yiIbTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEPEHUS (U3NYECKUX BEJIWYMH (CpedHsAs CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KO3(DPUIMEHT TpEeHHsI CKOJNBKEHUS, MeXaHWudeckass pabora u



MOIIHOCTh, YacTOTa M TMepHoj KoleOaHWd MaTeMaTHYeCKOro U MPYKHHHOTO
MasiTHUKOB, OITHYecKas Ccwia coOuparonie JuH3bl, paJAMOaKTUBHBIM (OH):
IUIAHUPOBATh W3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBINOJIHATH
U3MEpeHus, cleaysl NMPeAJIoKEHHONM MHCTPYKIMU, BBIUMCIATH 3HAUEHUE BEJIMYUHBI U
AQHAIM3UPOBATh IIOJYYEHHBIE pE3YJIbTaThl C Y4YETOM 3aJaHHOM MOTPEIIHOCTH
WU3MEPEHMUI;

coOmonaTh TMpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKM H3YYEHHBIX (U3NYECKUX MOjeNeil: MaTepuaibHas
TOYKa, A0COIIOTHO TBEPIOE TEJIO, TOUEUHBIH HCTOYHHMK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHeTapHasi MOJIeIb ATOMA, HYKJIOHHAs: MOJIEJIb aTOMHOTI'O 51/1pa;

XapaKTepu30BaTh MPUHLUIBl JCHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB C ONOPON HAa UX OMHMCAaHUS (B TOM YHCIIE: CIUIOMETP, TaTYUKU MOJIOKEHHUS,
PacCTOSIHUA U YCKOPEHHUSI, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, (poToanmnapar, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKON, MJO3MMETp, KaMepa BuibcoHa), HCIONIB3ys 3HAHUS O
CBOMCTBAX (PU3UYECKUX SBICHUN U HEOOX0aUMbIe (HPU3NIECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM M3yUEHHBIX TEXHUYECKUX YCTPOMICTB,
U3MEPUTENBHBIX NMPHOOPOB U TEXHOJOTMUYECKUX MPOLIECCOB MPHU PELIEHUH y4eOHO-
IIPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS M300pakKeHUH B INIOCKOM
3epKajie U coOuparoleil T1H3e;

INPUBOJUTH TPUMEPH (HAXOAUTh MHQPOPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM JKM3HU JUI1 OOECIEUYECHHUs
0€30IIaCHOCTH MpH OOpalleHud C NpudbOpaMu U TEXHUYECKUMH YCTpOMcTBaMuy,
COXpaHEHMsI 370pOBbsi M COONIIOAEHHUS HOPM 3KOJOTMYECKOrO TIOBEJECHUS B
OKpYXalolleu cpee;

OCYILIECTBIISITh TMOWMCK HWH(pOpManuu (u3ndeckoro conepkanus B HWHTepHeTe,
CaMOCTOATENIHO (OPMYNIHPYsl TOMCKOBBIM 3ampoc, HAXOAUTh ITYyTH OIpEaesICHUs
JIOCTOBEPHOCTH TIOJyY€HHON WH(POPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUU W
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

UCTIOJIb30BaTh NMPH BHINOJIHEHUN YUeOHBIX 3a/laHUIl HayYHO-IOMYJSPHYIO JTUTEpATypy
(Gu3NYECKOTO COJEep)KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BJaJIeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGPOpMALMU M3
OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIICHHUA HA OCHOBE MH(pOpPMALUU
U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOr0 COAEP)KAHUS, IYOJUYHO MpPEACTaBIATh
pe3yabTaThl MPOEKTHONW MJIM HCCIIEN0BATENIbCKON JI€ATEIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIh30BaTh M3YYEHHBIM TOHATHUHHBIN ammapaT H3y4aemMoro pasziena (U3NKd U
COTIPOBOKIATh BBICTYIUIGHHE NpPE3CHTAllMed ¢ Y4€TOM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HaumenoBanue KoauuyecTBO yacoB DJIeKTPOHHbIE
n/m | pa3gejioB U TeM Bcero | Kontpoabhbie | [Ipaktuueckue | (uupoBbIe)
NMPorpaMMmbl padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Pa3znen 1. Pusuka u e€ posib B IO3HAHUHU OKPY:KAI0LIEro MuUpa
1.1 | ®usuka - Hayka O 2 bubmmorexa [IOK
PUPOLE https://m.edsoo.ru/7f416194
1.2 | ®usnueckue 2 1 butmmoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/7f416194
1.3 | EcTecTBeHHOHAYUYHBIH 2 1 bubnuorexa [IOK
METOJI TO3HAHUS https://m.edsoo.ru/7f416194
Wroro no paszneny 6
Pasnea 2. IleppoHavajibHbIe CBeJCHHS O CTPOCHHH BelleCTBA
2.1 | Ctpoenue BemecTBa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
2.2 | JIpmwkeHue u 2 1 bubmmoreka [IOK
B3auUMOcHCTBHE https://m.edsoo.ru/7f416194
YaCTHUI] BENIECTBA
2.3 | ArperatHble 2 bubmuoreka [IOK
COCTOSIHYSI BEIIECTBA https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Paznen 3. J/IBukeHune u B3auMojieiicTBHe Tel
3.1 | Mexanudeckoe 3 bubmuorexa [JOK
JIBIDKECHUE https://m.edsoo.ru/7f416194
3.2 | Unepuus, macca, 4 1 bu6nunorexa LIOK
IUIOTHOCTb [udposas https://m.edsoo.ru/7f416194
nabopaTopus
1o pU3HKe
3.3 | Cuna. Buasl cun 14 1 2 bu6numorexa [IOK
Ludposas https://m.edsoo.ru/7f416194
nmabopaTopust
1o ¢pu3nKe
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUIKOCTEH M ra3oB
4.1 | HaBnenue. [lepenaua 3 bu6nunorexa [IOK
JIaBJICHUS TBEPABIMU https://m.edsoo.ru/7f416194
TeJlaMH, )KUAKOCTAMU
Y ra3aMu
4.2 | JlaBneHHe XKUIKOCTH 5 bu6mmoreka LIOK
https://m.edsoo.ru/7f416194
4.3 | AtmocdepHoe 6 bubnmnoreka [JOK
JaBJIICHUE https://m.edsoo.ru/7f416194
4.4 | JlericTBUE XKUIKOCTH 7 1 3 but6mmoreka [IOK
U rasa Ha https://m.edsoo.ru/7f416194

MOTPYXEHHOE B HUX
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| Teno

Uroro no pazgeny

21

Pa3gea 5. Padora 1 MOIIIHOCTE. JDHEPrus

5.1 | Pabora 1 MOIIIHOCTE 3 1 butmmoreka [IOK
Iudposas https://m.edsoo.ru/7f416194
nabopatopust
1o ¢pu3uKe
5.2 | IlpocThie MEXaHU3MBI 5 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
5.3 | Mexanuyeckas 4 1 bubmuorexa [IOK
JHEPIus [udposas https://m.edsoo.ru/7f416194
nabopatopust
1o pu3HKe
Wroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 12
YACOB I10

ITPOTPAMME
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8 KVIACC

Ne HaumenoBanue KoJsmnyecTBo 4acoB DJIeKTPOHHbIE
n/m | pa3/iesioB U TeM Bcero | Kontponbubie | I[lpaktnueckme | (undposbie)
MPOrpaMMbI padoThI padoThI o0pa3oBaTesibHbIE
pecypcsl
Pa3nen 1. TenoBble siBjIeHUs
1.1 Crtpoenue u 7 bubnnoreka [IOK
CBOICTBA BellecTBa https://m.edsoo.ru/7f4181ce
1.2 TeroBbie 21 1 5 bubmuorexa [IOK
IPOLIECCHI [Tudposas https://m.edsoo.ru/7f4181ce
naboparopust
1o Gpu3nKe
Uroro no pazgeny 28
Paznen 2. DuekTpryeckue 1 MArHUTHbBIE SIBJICHUS
2.1 DneKTpuYecKue 7 1 bub6nuorexa LIOK
3apszbl. [Tudposas https://m.edsoo.ru/7f4181ce
3apsKeHHbIE Tea nabopaTtopus
1 UX o ¢pusnke
B3aUMOJICIICTBUE
2.2 [TocTostHHBIIM 20 1 7 bubnmoreka [JOK
JNEKTPUYECKUI TOK [Tudposas https://m.edsoo.ru/7f4181ce
nabopaTtopus
1o Gu3KKe
2.3 MarHuuTtHbIC 6 1 1.5 bu6nmuoreka [IOK
SIBJICHUS https://m.edsoo.ru/7f4181ce
2.4 DJNIeKTpOMarHuTHas 4 bubmuotexa [IOK
AHAYKLIUA https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 37
PezepBHOE Bpemsi 3
OBUIEE KOJIMYECTBO 68 3 14.5
YACOB I1O

ITPOTPAMME
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9 KUIIACC

Ne HaumeHnoBanue KoauuyecTBO Yacos DJIeKTPOHHbIE
n/m | pa3gesioB U TeM Bcero | Kontpoabubie | IIpakTuueckue | (uudposbie)
NMPOrpamMMbl padoThI padoThbI o0pa3oBaTe/bHbIE
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
1.1 Mexann4deckoe 10 1 bu6mmoreka [IOK
JBIDKCHUE 1 https://m.edsoo.ru/7f41a4a6
CIOCOOBI €ro
OIHCaHUS
1.2 B3anmoneiictBre 20 1 3 but6mmoreka [IOK
TeI Ludposas https://m.edsoo.ru/7f41a4a6
nabopatopust
1o (usuke
1.3 3aKOHBI 10 3 bubmuoreka [JOK
COXpaHEHUs https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHus U BOJTHBI
2.1 MexaHn4deckue 7 3 bu6morexa [IOK
Kose0aHus Iudposas https://m.edsoo.ru/7f41a4a6
nabopaTtopus
1o gusuke
2.2 MexaHnndeckue 8 1 3 but6mmoreka [IOK
BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3jen 3. DileKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DIIEKTPOMarHuTHOE 6 2 bu6mmoreka [JOK
1oJie u Hudposas https://m.edsoo.ru/7f41a4a6
AIIEKTPOMArHUTHBIE nabopaTopus
BOJIHBI no pusmke
Wtoro no pazneny 6
Pa3znen 4. CBeToBbIE sIBJIEHHSI
4.1 3aKOHBI 6 2 bu6mmoreka [JOK
pacnpocTpaHeHus https://m.edsoo.ru/7f41a4a6
CBeTa
4.2 JluH3eI 1 6 3 bu6mmoreka [JOK
ONTUYECKHUE https://m.edsoo.ru/7f41a4a6
IPUOOPHI
43 Paznoxxenue 3 2 but6mmoreka [IOK
0ejoro cBeTa B https://m.edsoo.ru/7f41a4a6
CIIEKTP
Uroro no pazgeny 15
Pa3gen 5. KBaHTOBBIE IBJICHUSA
5.1 Hcnyckanue u 4 1 bu6nuorexa [IOK
MOTJIOILICHUE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 Crpoenue 6 1 bu6nmoreka [IOK

aTOMHOTO siapa

https://m.edsoo.ru/7f41a4a6
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5.3 SnepHble peakuuu 7 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Pasnea 6. [loBTopnTe1bH0-0000111a101IMII MOYJIb
6.1 [ToBTOpEHUE M 9 2 bu6muoreka [IOK
00001IeHne https://m.edsoo.ru/7f41a4a6
coJiep KaHUs Kypca
¢u3uku 3a 7-9
KJIacC
Wroro no pasneny 9
OBIIEE KOJIMYECTBO 102 27
YACOB I1O

ITPOTPAMME
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