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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOI'O OOIIEro 00pa30BaHUS COCTaBJI€HAa HAa OCHOBE MOJOXKEHUU H
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa30BaTENIbHOW MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxke ¢ yu€tom denepaibHOil paboueit mporpaMmbl BociutaHusi U KoHneniuu npenogaBanusi y4eOHOTO
npeaMera «dusnkay.

Copepxanue mnporpaMMbl 1Mo (U3MKE HaNpaBlIeHO Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHON TI'PaMOTHOCTH
oOy4aromuxcs U OpraHu3alyio U3ydeHus: PU3MKU Ha JesSTeIbHOCTHOM OCHOBE. B mporpamme no ¢usuke yuyuThIBaroTCs
BO3MOXXHOCTU ydeOHOro mnpenMera B peanusanuu TpedoBanuit ®I'OC OOO k miaHUPYyEeMbIM JUYHOCTHBIM H
METanpeIMETHBIM pe3yJibTaTaM OO0yUYEHHUs, a TaKKe MEXKIPEIMETHbIE CBS3H €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB
Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHUsI.

[Iporpamma mo (¢u3MKe yCcTaHaBIMBAET paclpeereHre y4eOHOro marepuaina 1o rojaMm oOyudeHus (Mo Kiaccam),
npeayiaraeT NPUMEPHYIO MOCIEAOBATEIbHOCTh HM3YYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTUS NPEIMETHOTO
coJiepKaHMs ¥ Y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yUaronuxcs.

[Iporpamma mo ¢usmke paspaboTaHa C IIeJIbI0 OKa3aHUS METOJWYECKON MOMOIIM YYHUTENI0 B CO3JaHUU paboueit
IPOrpaMMBbl MO Y4EOHOMY TIPEIMETY.

®u3rka SBISAETCA CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, TOCKOJIbKY (hHU3HUECKHE
3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHWOJoTrHel, acTpoHOMHUEH U (PU3HUYECKOU
reorpadueii, BHOCUT BKJIAJl B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIAOCTaBIIeT Haubojee SCHbIE 00pasIlbl
NIPUMEHEHHS HAyYHOTO METO/Ia MTO3HAHHUA, TO €CTh CII0c00a MOTy4YeHHUs JOCTOBEPHBIX 3HAHHM O MUPE.

OpnHa U3 riaaBHBIX 33/1a4 (PU3NYECKOTO 00pa30BaHMs B CTPYKType 00mero oOpa3oBaHUus COCTOUT B (POPMUPOBAHUH
€CTECTBEHHO-HAay4YHOH I'paMOTHOCTH U MHTEpeca K HayKe Y 00y4Jarouuxcs.

N3yuyenne ¢usuku Ha 0a30BOM YpOBHE MPEAINONAracT OBJAJACHHE CIEAYIOUIUMH KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHHUS;
e OLCHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;
e HHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JI0KA3aTEIbCTBA JJIS [TOJIyYE€HHS BBIBOJIOB.



[lenu u3ydeHuss pu3NKU Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus ompejnesieHbl B KoHieniuu mnpenojgaBaHus
yueOHoro npeamera «duzuka» B oOpasoBaTeNnbHbIX opraHuzaiusax Poccuiickoit denepanuu, peaanu3yrommnX OCHOBHBIE
oO1ieo0pa3oBaTesibHbIe MPOrPaMMbl, YTBEpKIEHHOU pemieHueMm Kosuternn MunucrepcTBa npocseiienus Poccuiickoit
®denepanuu (mpotokod oT 3 aekadbpst 2019 r. Ne [1K-4BH).

Ieaun nzyyenus pusuku:

e TMpUOOpPETEHHWE HHTEpPEcCa M CTPEMJICHUS OOYYaIOIIMXCS K HAyYHOMY W3YYCHHUIO TPHUPOJIbI, Pa3BUTHE UX

WHTEJUICKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJIe€ MO3HAaHUS W (OPMHUPOBAHUE HCCIICIOBATEIBCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSIM;

e (¢opMupOBaHHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3yYeHHUs] OCHOB CTPOEHUSI MaTepuu M

dbyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

e (¢opmupoBaHue TpEACTaBICHUM O ponu (GU3UKA JJI1 Pa3BUTUS JIPYTUX ECTECTBEHHBIX HAyK, TEXHUKU U

TEXHOJIOTHUM;
e pa3BUTHE TMPEACTABICHUN O BO3MOXKHBIX cdepax Oynymiedl mpodecCHOHANBbHON NeATeTbHOCTH, CBS3aHHOM C
(bu3HKOM, MOATOTOBKA K JIajbHEHIIIEMY 00YUYEHHUIO B 3TOM HaIPaBJICHUH.
JlocTkeHnue 3TUX 1efied mporpaMMmbl Mo (U3MKE HAa YPOBHE OCHOBHOrO 00IIero oOpa3oBaHMsl OOecreunBaeTCs
PELICHUEM CIICAYIOIIUX 3a4a4:
e TmnpuoOpeTeHue 3HAHUN O AUCKPETHOM CTPOCHHUU BEHIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, JJIEKTPUUYECKHUX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;

e MpuoOpeTeHNE YMEHHI OMUCHIBATh U OOBACHITH PUBNUYECKHE SIBICHHS C HCTIOJIb30BAHUEM TOTYyUYEHHBIX 3HAHU;

e OCBOCHHE METOJOB pEHICHUS NPOCTEHIINX pPACUETHBIX 3a/lad C HCIONb30BAaHUEM (U3MYECKUX MOJIEIIEH,
TBOPYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33144,

e pa3BUTHE YMEHUU HaONIOAaTh MPUPONHBIC SBICHUS W BBINIOJHATH OMNBITHI, JabopaTOpHBIE paOOTHI H
AKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C UCII0JIb30BAHHEM U3MEPUTEIIBHBIX TPUOOPOB;

e OCBOcHHUE MPUEMOB PabOTHI ¢ HHPOpMaNHE (HU3NIECKOTO COACPKAHUS, BKIIIOYas WH()OPMAIUIO O COBPEMEHHBIX
JTOCTIKEHUAX (QU3HUKH, aHAU3 U KPUTHIECKOE OIICHUBaHNE HH(POPMAIIHH;



e 3HAKOMCTBO cO cdepamu mpodhecCHOHANBHON IeATETBHOCTH, CBSI3aHHBIMH C (U3UKOW, W COBPEMEHHBIMU
TEXHOJIOTHUSMH, OCHOBAaHHBIMH HA TIOCTIDKCHHSIX (DU3UYICCKON HAYKH.
Ha usyuenue ¢usuku (6a30BbIi ypoBEHb) Ha YPOBHE OCHOBHOrO 00111ero 00pa3oBaHus oTBoAMTCS 238 yacoB: B 7
Kiacce — 68 4JacoB (2 waca B Henenro), B 8 kimacce — 102 gacoB (3 yaca B Heaemto), B 9 kinacce — 102 gaca (3 gaca B
HEJICITIO).

[Ipennaraemslii B mporpaMMe o (Qu3uke nepedeHb Ja0OpaTOPHBIX PAOOT U OMBITOB HOCUT PEKOMEHAATENbHbIN
XapakTep, YUUTEeNb JesiaeT BEIOOP MPOBEICHUS JIA0OPATOPHBIX PadOT U ONBITOB C YUETOM MHIUBUYAIBHBIX OCOOCHHOCTEN
oOy4aromuxcs, CIUCKa SKCIIEPUMEHTANbHBIX 3aJJaHuH, MpeJIaraéMbIX B paMKax OCHOBHOTO I'OCY/IapCTBEHHOTO 3K3aMeHa
no gu3uke.



COILEPKAHUE OBYYUEHUA
7 KIIACC

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

®dusuka — HayKa o npupoze. ABneHust npupoabl. OPU3NUECKUE SABICHHS: MEXAHUYECKUE, TEIIOBBIC, SJIEKTPUUECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mmepenune ¢uizndeckux BeauuyuH. dusnueckue mnpubopsl. [lorpenHocTs H3MEpeHUi.
MexayHapoHasi cucTemMa €IMHUIL.

Kak ¢wusuka u Jpyrue ecTEeCTBEHHBbIC HAyKM H3y4YalOT Npupoay. EcTecTBEHHO-HaydyHBIH METOJ] TO3HAHUS:
HaOJII0/IeHNEe, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHHUE THUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 0OBSICHEHUE
HaOroaeMoro siBieHus. Onucanue GU3NUeCKUX SIBJICHUM ¢ TTOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHHnuYecKue, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpudOpkI U MPOIEAYpa NPAMBIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBBIM TPHUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKaJIbl U3MEPUTETHLHOTO MpUoopa.

N3mepenne pacCTOSTHUMN.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temnepaTypsl IpU IOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTUYUKA TEMIIEPATYPHI.

[IpoBeneHne uccne0Banus Mo NPOBEPKE TUIIOTESBI: AATBHOCTD MOJIETA IAPUKA, IIYIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yeM OOJIbIIe BBICOTA MTyCKa.

Paznen 2. IlepBoHavajibHbIe CBeACHHUSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BelllecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMbITHI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkenne yactul] BeniecTBa. CBsI3b CKOPOCTH JBH)KEHHUS YacTHIl C TeMIepaTypoill. BpoyHOBCKOe IBUIKEHHE,
muddysus. BzanmopeiicTBre 4acThIl BemecTBa: MPUTHKEHNE U OTTaTKHBaHUE.
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ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALIMYECKUX) Tesl. B3auMocBs3b
MEK]ly CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISAPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpauuu.

1. HabGmonenune OpOyHOBCKOTO JIBHXKEHHSI.

2. Habmonenue nuddysuu.

3. HaGmronenue siBieHui, 0ObSICHIIOMMXCS TPUTSHKEHUEM UM OTTAIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OreHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbITHI 110 HAOTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSIHKEHUS.

Paznen 3. JIBu:keHHe U B3aUMO/IeiCTBHE TeJl.

MexaHnnueckoe IBUKEeHHE. PaBHOMEpHOe U HepaBHOMepHoe JBrkKeHHE. CkopocTb. CpenHsisi CKOPOCTb IIpH
HEPaBHOMEPHOM JBHKEHUH. PacuéT myTH U BpEMEHH JIBUKEHUSI.

SIBneHne nHEepUUU. 3aKOH HHEpUUH. B3auMoaelcTBre Ten Kak MpUYMHA U3MEHEHUSI CKOPOCTH JBHXKEHUS Tel. Macca
Kak Mepa uHepTHOCTH Tena. [lnoTHocTe BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYNl B €IMHHUIIE 00BbEMa
BEILECTBA.

Cuila Kak XxapakTepucTHKa B3aumojencTBusa Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
IUHaMOMeTpa. SIBjaeHue TAroTeHuss M cuia Tsokectd. Cunna TsHKECTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocTs.
CrnoxeHue cuJjl, HallpaBJICHHBIX M0 OJIHOU npsAMoil. PaBHoaelicTBytomas cuil. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
1okost. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO IBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHENHOTO JBUKCHUS.

3. HaGmronenue siBeHUs HHEPIIUH.

4. HabmroneHnne n3MeHEeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUN TE.

5. CpaBHEHHME MACC ITO B3aUMOJIECTBHIO TEIL.



6.

CrnoxeHue cuJl, HallpaBJICHHBIX 10 OJJHOM MPSAMOM.

Jlabopamophuie padomot u onvimot.

1.

LA

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIapyKa B KUIKOCTH, MOJICIH AJICKTPHIESCKOTO0 aBTOMOOHIIS U
Tak jgaiee).

Omnpenenenue CpeTHEH CKOPOCTH CKOJIbKEHUS OpyCKa WU IIapyKa 10 HAKIIOHHOM ITOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPOTO TeIa.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKEHUS (AehOopMaIiy) MPY>KUHBI OT TPHIIOKCHHOW CHITBI.
OneITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBKEHUS OT Beca Tejda W XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBineHue TBEPABIX TeJl, KUAKOCTell U ra3oB.

JaBnenne. CriocoObl yMEHBIIEHUS W yBEJIWUYEHHUs naBieHus. JlaBieHue rasza. 3aBUCHMOCTH NIaBJICHHS Ta3a OT
00BEMa, Temmieparypsl. [lepenaya napneHus TBEPIABIMU TEJIaMU, )KUIKOCTSIMH 1 razaMu. 3akoH [lackamns. [THeBMaTndeckue
MalIuHbl. 3aBUCHUMOCTb JaBJICHHS >KUIKOCTH OT riayOuHbl. ['mapocratmyeckuil mapamokc. CooOiaromumecs COCY/IBI.
['unpaBnuyeckue MeXaHU3MBI.

Atmocdepa 3emnn U atmocdepHoe napieHue. [IpuuuHBI CymecTBOBaHUS BO3AYHIHOM 000s0uku 3emuid. OmbIT
Toppuuermu. M3mepenue armocdepHoro napieHus. 3aBUCUMOCTh aTMOC(EPHOTO MaBIICHHUS OT BBICOTHI HaJ ypOBHEM
Mopsi. [Tpubops! 11 u3mepeHust aTMochepHOTO JaBJICHHUS.

JleficTBHE KUJIKOCTH M ra3a Ha MOrpy>XEHHOE B HUX TeJio. BeITankuBaromias (apXxuMenoBa) cuja. 3aKkoH ApxXumeza.
[ImaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.

N o ok~ wDN e

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEpaTypHI.

[lepenaua naBieHUs )KUJIKOCTHIO U TA30M.

Coobmaronyecst COCYIbl.

['mppaBanyueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO AABICHHMS.

3aBUCHMOCTH BBITAIKHUBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela M TUIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJIKOCTH.



8. YcClOBHE IUIaBaHUS TEN: IUIABAHWUE WIM MOTPYKEHHE TENl B 3aBUCMMOCTH OT COOTHOLICHMS IUIOTHOCTEH Tena W
KUJKOCTH.

Jlabopamopnuie padomut u onvimot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIe OT 00bEMa NOTPpyKEHHOU B JKUJIKOCTh YaCTH TeJa.

2. OmnpenesieHNE BBITAIKUBAIOLIEH CHJIbI, IEMCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOILIEH CHIIbI, JEMCTBYIOIIEH HA TEJO B )KUJIKOCTH, OT MACCHI TEJA.

4. OnpIThl, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb BBITAJIKMBAIOIIECH CHJIbI, JEHWCTBYIOIIEH HAa TEIO B KUAKOCTH, OT

00BbEMa MOTrpykEHHON B KUAKOCTh YACTH T€JA U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U ONIpeIeTIEHUE €€ rPy3010AbEMHOCTH.

Pa3nen S. PaGora 1 MOIIHOCTb. DHEPrusi.

Mexanundeckasi padota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAS MIOCKOCTh. [IpaBuno paBHOBecus pblyara. [IpumeHeHue npaBuia
paBHOBecHs priuara K 06510ky. «3omotoe npaBuiio» Mmexanuku. KIIJ[ nmpocteix Mmexanu3zMoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprus. KuHetnueckass v moTeHUuanabHas sHeprus. [IpeBpamieHne OgHOTO BHJAa MEXaHUYECKOU
SHEPI'UH B APYroil. 3aKOH COXPAHEHHS JHEPTUHU B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenne padOTHI CUIIbI TPEHUS IIPU PABHOMEPHOM JBHKEHUU TeJIa [0 TOPU3OHTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycaoBH paBHOBECHUS pblyara.

3. N3mepenue KII/] HaKIOHHOM ITOCKOCTH.

4. W3ydeHune 3aKOHA COXpPAaHEHHS MEXAHUYECKON DHEPIUU.
8 KUIACC

Pa3znen 6. TenyioBbie ABJIEHUS.



OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO--KMHETUYECKOW TEOPUU CTPOEHHMS BellecTBa. Macca M pa3Mmepbl aTOMOB M
MOJIeKyJl. OTBIThI, TOATBEPKIAIOIIME OCHOBHBIE MOJ0KEHUSI MOJIEKYIAPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTro, MXUIKOTO U Ta3000pa3HOro COCTOSTHUM BemlecTBa. Kpucramimdyeckue u amopdHbIE Tena.
OObsicHEHHE CBOMCTB ra3oB, KMJIKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJEKYISIPHO--KUHETHUYECKOW TEOPUHU.
CmauuBaHue U KanWUISIpHBIE sIBIEHUA. TemI0oBOe pacClIMPEHUE U CKATHE.

Temmnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBMXKCHHUSI 4acTHIl. BHyTpeHHsis sHeprusi. CrocoOsl
U3MEHEHHUs BHYTPEHHEW SHEepruu: TeIulonepenada M CoBeplieHue padoThl. Buabl Tersonepenauu: TEIIONPOBOIHOCTS,
KOHBEKIIUS, U3JTyYEHUE.

KonuuecTtBo TeminoTel. YienbHash TEMIOEMKOCTb BeEIlIECTBA. TemIOOOMEH W TEIUIOBOE paBHOBECHE. YPaBHEHUE
TerjoBOoro OanaHca. I[lnaBieHue W OTBepAEBaHHME KPUCTAUIMUECKUX BEIIECTB. YJIENbHAs TEIUIOTa IIJIaBJICHUS.
[TapooOpazoBanue u koHjaeHcanus. HWcmapenwe. Kumenume. VYaenpHas TerioTa mnapooOpa3oBaHus. 3aBUCHUMOCTH
TEMIIEPATyPhl KUTICHUsI OT aTMOC(EPHOTO AaBJICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus ToIIuBa. Y AejbHas TEIJI0Ta CTOpaHus.

[Tpunuumner padotel TernoBeix npurarenet KIIJ[ TermoBoro pBurarens. TemioBble JBUrateld © 3allUTa
OKpYKaroIIel Cpeibl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HabGmonenue siBjeHUN cMaYMBaHUS M KAWL PHBIX SBICHUH.

Ha6monenne TermioBoro pacmmupeHus Tel.

N3meneHne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HarpeBaHWUU WJTH OXJIAXKICHUU.
[IpaBuita u3MepeHust TeMIEpPaTypshl.

Bunpr Terionepenayn.

OxJtaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0Thl BHEIITHUMH CHUJIAMH.
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10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JINYHBIX BELIECTB.

11. HabGnronenue kuneHusl.

12. HaGnroieHrie mocTOSTHCTBA TeMIEpaTyphl IPU TUIABICHUHU.

13. Mojien1 TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomot u onvimot.

OnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 1O HAOIOJICHHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUIKOCTEH 1 TBEPABIX TEI.

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3/lyXa OT ero o0bEéMa M HarpeBaHUs U OXJIAXKICHUS.
[IpoBepka THNOTE3bl JUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJOWKA >KUAKOCTH B TEPMOMETPUUYECKON TPyOKe OT

S o

TEMIEPaTypHhl.
HaGmronenne u3meHeHrs BHYTpEHHEN SHEPTUU Teja B pe3yibTaTe TeIionepeiadyu U paboThl BHEIIHUX CHIL.

8. HccnenoBanue siBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOPSTYEH BOJIBI.

9. OrmpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW NpPHU TEIIOOOMEHE C HarpeThiM METaJUIMYeCKUM

~

HUJIUHIPOM.

10. OnpeneneHue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliiecca UCIIapEHUs.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBJICHUS JIbJIA.

Pa3zznen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. JBa poja sieKTpuyecKux 3apsanoB. B3aumoneiicTBue 3apsikeHHbIX Tell. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3aUMOJAECHCTBHUS 3aPSKEHHBIX TEJ OT BEJIMUUHBI 3aPSII0B U PACCTOSIHUSL MEK]y TEJIaMHU ).

Onektpuueckoe nosie. Hanpsok€HHOCTD 3nekTpuyeckoro noisi. [IpuHuun cynepno3uuuu 3JIeKTpUYecKUX mnojiei (Ha
Ka4eCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsnoB. DJEMEHTApHbIM snektpuueckuid 3apsa. Crtpoenue artoma. [IpoBomHuKK U
JOUBJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.



DIIEKTPUYECKUN TOK. YCJOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOrO TOKA. VMICTOUHMKHM MOCTOSIHHOTrO TOKa. JlehcTBud
AIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMHUUECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KHIKOCTSIX U Ta3ax.

Onektpuueckas 1enb. Cuna ToOKa. OneKTpudeckoe HamnpsbkeHue. CONpoTUBIECHHE NPOBOJHHUKA. Y AEIBHOE
CONPOTHBIICHUE BemiecTBa. 3akoH Oma 1na ydactka uenu. llocienoBatenbHOE W TMApAIEIBHOE COCIUHEHUE
MIPOBOJHUKOB.

PaGorta u MomIHOCTH »3JeKTpuueckoro Toka. 3akoH JDxoyns—JIeHmna. DiekTpudyeckue Lenu W NoTpeduTenu
ANIEKTpUYECKOM dHepruu B ObITy. KopoTkoe 3aMbIkaHUE.

[ToctosiHHBIE MarHuThl. B3anMoneiicTBUE MOCTOSHHBIX MAarHUTOB. MaruuTHoe nojie. MarauTHoe nosie 3eMJu U €ro
3HAYEHUE JJ1s KU3HU Ha 3emie. OnbIT Ipcrena. MarHuTHOE MoJie 3JIEKTPUYECKOro Toka. [[puMeHeHrne 3J1eKTpOMariuToB
B T€XHUKeE. [[eiicTBUE€ MarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSTHHOTO TOKa. Mcnonbk3oBaHue
AJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPONUCTBAX U HAa TPAHCIIOPTE.

Onbitet ®apajnes. fABneHue saekTpoMarHuTHOM uWHAYKIHMHM. I[lpaBuno Jlenma. Dnextporeneparop. CrocoOw
MOJIYYEeHUS DJIEKTPUUECKON SHEPTUU. DINEKTPOCTAHIIMYA Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsII0B.
[IpoBOAHUKH M TUSIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHnky nNOCTOSSHHOTO TOKA.
JIecTBUA 3IIEKTPUUECKOTO TOKA.

. DNEKTPUYECKHUI TOK B KUJKOCTH.

. I'a30Bb11 pa3psn.

. I3mepenune cuibl TOKa aMIepMeETpOM.

. I3Mepenne 35IeKTpuYecKOoro HarpsKeHUsT BOJIBTMETPOM.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

PeoctaTr 1 MarasuH cOnpoTUBICHUN.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOe 1ose Toka. DJIEeKTPOMArHHUT.

JleficTBHE MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.
DNEeKTpOABUraTeb MOCTOSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTb HaNPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHS.
DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

o Uk w N

8.
9.

10.
11.
12.

OMBITHI O HAOJIOICHHUIO JIEKTPU3AIIMN TEJl MHIYKIHEH U TIPU COMPUKOCHOBEHHH.

UccnenoBanue neMCTBUS SJIEKTPUUECKOTO OIS HA MTPOBOJIHUKHY U TUAJIECKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 11U MMOCTOSHHOTO TOKa.

N3mepenue u peryanpoBaHue CHIIBI TOKA.

N3mepenue u peryaupoBaHue HANPSHKCHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOPE.

OnpIThl, JAEMOHCTPUPYIONIME 3aBUCHMOCTH JJICKTPUYECKOTO COMPOTUBICHUS IPOBOJHMKA OT €ro JJIMHBI,
IO TIOTIEPEYHOr0 CEUYEeHU U MaTepuala.

[IpoBepka npaBuiia CI0XKEHUS HAMPSHKEHUH TIPH MOCIIEI0BaTEIbHOM COCIMHEHUH ABYX PE3UCTOPOB.

ITpoBepka npaBuia Jjis CHIIBI TOKA TP MapajieIbHOM COSTUHEHUN PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.

OrnpeneneHne MOIHOCTH JIEKTPUIECKOT0 TOKA, BBIACISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HalpsKEHHUsS Ha HEH.



13. Onpenenenne KII/[ HarpeBarens.

14. UccnenoBanue MarHuTHOIO B3aUMOJECHUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHue MarHuTHOTO MOJIsl IOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U Pa3/IelICHUN.

16. MccnenoBanue QeUCTBUS JJIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJAECHCTBUS KAaTYIIKA C TOKOM M MAarHATa OT CUJIbl TOKA U
HaIIpaBJICHUs TOKA B KAaTYIILKE.

18. MI3yueHue neicTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JIEKTPOABUTATEIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl N0 MCCJEAOBAHUIO SABJIECHUS AJIEKTPOMAarHUTHOM WHIAYKLHMHU: HUCCIEAOBAHME W3MEHEHWI 3HAYCHUS U
HaIIpaBJICHUs UHAYKIIUOHHOI'O TOKA.

9 KUIIACC

Pa3gea 8. Mexanndyeckue siBJICHMS.

Mexannueckoe nBmxeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBUKCHUSI.
PaBHOMEpHOE mpsAMoOJIMHEHOE IBWKEHHE. HepaBHOMEpHOE mpsMOIUMHENWHOEe JBWKEeHHE. CpenHsis U MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopenHoe npsMonuHeiinoe npmkenne. CBobogHoe nagenue. Oneithl ['anumnes.

PaBHOMEepHOE 1nBIWKEHHE IO OKpyKHOCTH. Ilepumom m yacrora oOpamieHus. JImHeliHas W yryioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepsriit 3akoH HeroToHa. Broponi 3akon Hetorona. Tperuit 3akon Herotona. [IpuHiun cynepno3nuuu Cui.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TpeHUS! CKOJIbKEHHUsI, CUjla TPEHUS TIOKOS, IPYTUE BUJIBI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHHS. Y CKOpEHHE CBOOOJHOrO MajieHHs. [[BH)KEHHE IJIaHET BOKPYT
Connua. [lepBast kocMuueckasi ckopocTb. HeBeCOMOCTh U neperpy3Ku.

PaBHOBecne MarepuanbHOU TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOTO Tena C 3aKPETUIEHHOW OCHIO
BpamieHusi. MoMeHT cuibl. LleHTp TskecTH.

Nmnynece tena. U3menenne umnyinbea. Mmiynbe cuibl. 3aKOH COXpaHEHUsT UMITYJibca. PeakTUBHOE JBUKEHHUE.



Mexanuueckass pabota ¥ MOIIHOCTh. Pabora cui TsKecTH, yOpyroctd, TpeHus. CBs3b JHEPrud M padOTHL.
[ToreHmanbHass 3HEprus Teja, MNOAHATOrO HaJ MOBEPXHOCThIO 3eMud. [loTeHuuanbHas SHEpPrus CKATOM TNPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWUHETUUECKOW SHEPTUH. 3aKOH COXPAHEHUS MEXAaHUYECKOW SHEPTHH.

Jemoncmpayuu.

S A o
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10.
11.
12.
13.
14.
15.
16.

Habmronenre MexaHu4ecKOoro JBUKEHHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

CpaBHeHUME TyTEN U TPAEKTOPUI JBUKEHHS OJHOTO M TOT'O K€ TEJIA OTHOCUTEIBHO Pa3HbIX TEJI OTCYETA.
N3mepenne CKopoCcTy U YCKOPEHHUS PSIMOJIMHENHOTO JBUKEHMUS.

HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOIO JIBUXKEHUS.

HaGmronenue nBr>XeHHs TeJla MO0 OKPY>KHOCTH.

HaGmronenre MexaHMYeCKUX SIBIEHUN, MPOUCXOASAIINX B cucteMe orcuéra «Tenmexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3UKH.

3aBUCHMOCTh YCKOPEHMS Tea OT MACChI TeJla U IEUCTBYIOIIEN Ha HETO CUJIBL.

HaGnronenue paBeHCcTBa CHIT ITPH B3aUMOJICHCTBUU TEJ.

N3Mmenenue Beca teia npu yCKOPEHHOM JBUKECHUU.

[Iepenaya umiynbca Ipu B3aUMOJIEHCTBUU TEIL.

[IpeoGpazoBanus SHEPTUU TIPU B3AUMOJICHCTBUU TEN.

CoxpaHeHne UMIyJbca MPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBHUH.

HaGnronenne peakTHBHOTO IBH>KEHHUS.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTUU MPHU CBOOOTHOM MaJCHHH.

CoxpaHeHHEe MEXaHUYECKOM 3HEPIUU IPH JBUKEHUU TeEJIA MO I€UCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

2
3.
4

KoncTpyupoBanue Tpakra sl pa3roHa U JAIBHEUIIIETO0 PABHOMEPHOI'O IBMYKECHUS [IAPUKA WIIA TEJICKKH.
Omnpenenenne CpeTHEH CKOPOCTH CKOJBKEHUS OpyCcKa WK ABUKCHUS IIapHUKa M0 HAKIIOHHOW TTIOCKOCTH.
Ornpenenenue ycKOpeHus Tela Py PaBHOYCKOPEHHOM JIBH>KEHUU MO HAKJIIOHHOM TMJI0CKOCTH.
NccnenoBanne 3aBUCUMOCTH TyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU 0€3 HaualbHOW CKOPOCTH.



6
7
8.
9

10.

11.

[IpoBepka rumoTe3bl: €cau MpU PaBHOYCKOPEHHOM JBM)KCHUH 0€3 HAa4aJbHOW CKOPOCTH MYTH OTHOCATCS KaK Psil
HEYETHBIX YHUCEN, TO COOTBETCTBYIOUINE MMPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccrnenoBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHIJIBl HOPMAJIBHOTO JIaBIICHUSI.

Onpenenenne kodhPUIIEHTa TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

Omnpenenenre padOTHI CHIIBI TPEHUS IIPH PABHOMEPHOM JIBIXKEHUU TeJia 0 TOPU30HTATBHONW TOBEPXHOCTH.
Omnpenenenre paboOThl CUJIBI YIPYTOCTH TIPH MOABEME Tpy3a C MCIOIH30BAHHEM HETIOJBHYKHOTO M TOABHYKHOTO
0JIOKOB.

W3ydeHne 3akoHa COXpaHEHUS YJHEPTHH.

Pa3znen 9. Mexannyeckne KoJIe0aHUSA U BOJTHBI.

Konebarensnoe  aBwkeHne. (OCHOBHBIE  XapaKTEPUCTUKU  KoOJieOaHW: MEpPUOJ, YacToTa, aMIUIMTY/A.
MaremaTH4eCKuii U MPYKUHHBIA MasiTHUKH. [IpeBpaiiienue 3Heprum npu KojiebaTeIbHOM JIBHYKCHUH.

3aryxatomue kosiebanus. BeinyxkaeHHble kojebanus. Pezonanc. Mexannuyeckue BOJIHBL. CBOMCTBA MEXaHWYECKHX
BOJH. [IpoonbHBIe W TIONEpeUHbIe BOJHBI. [[JIMHA BOJHBI U CKOPOCTH €€ pacupocTpaHeHHs. MeXaHW4YeCKue BOJIHBI B
TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1
2
3
4.
5
6.

Hab6monenne koebanuit Ten Mo 1eHCTBUEM CHITBI TSKECTH U CHUJIBI YIIPYTOCTH.
HaGmonenne konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.

HabGmroeHne BRIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpaneHnue mpoaoJIbHBIX M IONIEPEYHBIX BOJIH (HA MOJICIIN).

Hab6mroeHre 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUUN PE30HAHC.

Jlabopamopnwie padbomot u onvimol.

1.
2.
3.

Omnpenenenre 4acTOTHI U TEPUOJIa KOJIEOAHUH MATEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4YacTOTHI U MEPUO/Ia KOJICOAHUH PYKUHHOTO MasiTHUKA.
NccnenoBanue 3aBUCUMOCTH NIEpUoOia KOeOaHU MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH.



4. WccnegoBaHue 3aBUCUMOCTH MEPHOIA KOJIEOAHUIN MPYKUHHOTO MasTHUKA OT MaccChl Irpy3a.
[IpoBepka HE3aBUCUMOCTH Tleproa KojaeOaHu rpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl rpy3a.

6. OmNbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh IEpuoja KojeOaHWi MPYKMHHOTO MasiTHHKa OT Macchl Tpy3a H
KECTKOCTHU MPYKUHBI.

7. W3MmepeHue yckopeHus: CBOOOIHOTO MaICHUS.

Paspgen 10. DiieKTpOMarHMTHOE 110JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  ToJIe.  DJEKTpOMAarHuWTHbIe  BOJHBL.  CBOWCTBAa  3JEKTpOMarHuTHbIX BOJH. I[llkana
3JIEKTPOMArHUTHBIX BOJIH. MICTIOIB30BaHNE AJIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBSA3H.

DJleKTpoOMaruuTHas npupoaa ceera. CKopocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIILHOTO Telle(poHa.

Pa3gea 11. CBeToBbIe ABJICHHS.

JIyueBas mogenp cBeta. Mctounuku cBeta. IIpsamonuHeitHoe pacnipocTpaneHue cBeta. 3atMeHust CosHua u JIyHbI.
Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTPaKEHHSI CBETA.

[Ipenomiienue cBeta. 3akoH mpenomieHus cBera. [lodHOoe BHyTpeHHEe oTpakeHue cBeTa. Mcronb30BaHUE MOIHOTO
BHYTPEHHET0 OTPAKEHHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon myueit B muH3e. OnTudeckas cuctema (oToarnmapata, MUKPOCKOTIa M TeJeckomna. [’ a3 kak ontuyeckast
cucrema. bim3opykocTs ¥ JaabHO30PKOCTb.

Pasnosxenune Oenoro ceeta B criekTp. OnbiThl HptoToHA. ClioXKEeHHE CIEKTpalbHbIX LIBETOB. Jlucnepcus cBera.

JHemoncmpayuu.

1. IlpssMonmHENHOE pacpOCTpaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. Ilonmyyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. Ilpenomnenue cBera.



5. OnTU4eCKUil CBETOBOJ.

6. XOJ JIy4eil B cOOMparoIIeil InH3e.

7. XOn Jdy4eu B pacCEUBAIOLIEH JINH3E.

8. llomydyeHue n3o0paxeHuil ¢ MOMOIIBIO JINH3.

9. Ilpunuun aeiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTrila OTPAKEHUSI CBETOBOTO JIy4a OT yIJIa MaJeHUsI.
N3yuyenue xapakTepucTuk U300pakeHus MpeIMeTa B IMJIOCKOM 3€pKaje.
HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yrja NaJeHus Ha TPAHULIE «BO31YX—CTEKIIO».
[Tony4yenune n3o0paxeHuit ¢ TOMOIILI0 COOUPAIOIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JINH3HI.
OnBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

N o ous W e

OnbITHI IO BOCTIPUSATHUIO 1IBETA MPEIMETOB MPU UX HAOIIOACHUH Yepe3 IBETOBbIE (DUIBTPHI.

Pa3zle.11 12. KBanToBbBI€ fIBJICHNA.

Omnsitel Pezepdopna u nnanetapuast Mmojens atoma. Mogens aroma bopa. Hcnyckanue u MoriomeHne CBeTa aToMOM.
KBanTel. JInHenyaTeie CIEKTPHI.

PanunoaktuBHOCTE. Anbda-, 6eta- u ramma-uznydeHus. CTpoeHue atoMHoro siapa. HykiaoHHas MOJenb aTOMHOTO
aapa. M3oromnel. PannoaktuBHble npespanienus. [lepuon nomypacmanga aTOMHBIX sSiEp.

SAnepHbie peakuuu. 3aKOHbl COXPAHEHUS 3apsAJ0BOTO U MAcCOBOTO YHUCEN. DHEpPrusi CBSA3UW aTOMHBIX sijep. CBs3b
Macchl U 3Hepruu. Peakuuu cuntes3a u aenenus saep. Mcrounuku snepruu ColiHIa U 3BE3].

SAnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIyYCHUHN HA )KUBbIE OPTAHU3MBI.

JHemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHUS.

2. CnexkTpsl pa3IMYHbIX ra30B.



3. Cnektp BOoaOpoOJA.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Perucrpainus uznydeHust NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTENBHO--0000IIAONIMI  MOAYJIb TMpEeAHA3HAYeH [UIsi CUCTEMaTu3allMu M 000OIIEeHHs] MPEeIMETHOTO
CoJlep KaHMs U OMbITa JAEATEIHHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHHH BCEro Kypca (PU3MKH, a TakKe JJIs MOATOTOBKHU K
OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY MO (PU3UKE IJIs1 00YHaroIINXCs, BHIOPABIINX ATOT Y4€OHBIN MpeaMer.

IIpy mM3ydeHUM DAHHOTO MOAYJS PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BHJbI ACSATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecnieunBaeTcsl JOCTHKEHUE NPEIMETHBIX U METANpEeAMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00yuyeHUs, (popmupyercs
€CTECTBEHHOHAYYHasl IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB UCCIIEIOBAHHUS SIBICHUI PUPOIBI U TEXHUKH, OBIAJCHUE
YMEHUSMHU OO0BACHATH (PU3NUECKUE SIBICHUS, IPUMEHSS IOJyUEHHbIE 3HaHUS, pEeIlaTh 3a/1a4k, B TOM 4YHCJIE€ KaUeCTBEHHBIE
U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMNIHATBHO JAESITEIbHOCTHBIM XapaKTep NAaHHOIO paszjesia peanusyercss 3a CyéT TOro, 4ro oOydwaromuecs
BBINOJIHAIOT 33/1aHKs], B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSCHATH (U3NYECKUE SIBICHUS B OKPYXKarollel Mpupoje
1 TIOBCEJHEBHOM >KU3HMU,

UCIIOJIb30BaTh HayyHbIE METOJIbl HCCIEAOBaHUS (PU3MUECKUX SBJICHUI, B TOM 4YHCIE Ui NMPOBEPKH TUIOTE3 U
IIOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHBIE OCHOBBI HanOoyiee Ba)KHBIX JOCTH)KCHHUH COBPEMEHHBIX TEXHOJOTHH, HampuMmep, MPaKTUYECKOTO
MCITIOJIb30BaHUS Pa3IM4YHbIX UCTOUHUKOB SHEPTrUU HA OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPruu.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3yuyenune ¢Gu3MKM Ha YypOBHE OCHOBHOTO OOHIEro oOpa30BaHUs HAIpaBiI€HO Ha JOCTH)KEHHUE JUYHOCTHBIX,
MeETaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynprare wusydeHus (U3MKM Ha YpPOBHE OCHOBHOIO 001mIero ooOpa3oBaHusi y oOydaromerocss OyayT
c(OpMHPOBAHBI CIAEAYIONINE TUYHOCTHBIE PE3YJIHTATHI B YACTH:
e 1) MaTPHMOTHYECKOr0 BOCIIUTAHUS:
e — MPOSIBJICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON PU3NYECKON HAYKH;
e — IICHHOCTHOE OTHOIIECHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;
e 2) rpa’kIaHCKOI0 U YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e — TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXJCHHH OOIECTBEHHO 3HAYUMBIX M ITHUYECKUX MPOOJEM, CBSI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;
e — OCO3HaHHE BaXKHOCTH MOPAJIbHO--3TUYECKUX IMPUHIIUIIOB B JE€ATEIIBHOCTH YYEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:
e — BOCIPHUATHE ICTETUUYECKUX KadeCTB (DU3MUECKOM HAYKH: €€ TapMOHUYHOIO IMOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTU;
e 4) HEHHOCTH HAYYHOI0 O3HAHMSA:
e — OCO3HaHHE IEHHOCTH (U3NUYECKOW HAayKM KaK MOIIHOTO MHCTPYMEHTAa TMO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSA
TE€XHOJIOTHH, BAXKHEUIIIEH COCTABIISAIOIIEH KYJIbTYPHI;
e — pa3BHUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K HCCIIEIOBATEIICKON AEATEIbHOCTH;
e 5) popMupoBaHus KyJbTYpPbl 310POBbSl U IMOLHOHAJIBHOI0 0JIATONOJIYYHS:
e — OCO3HaHUE IIEHHOCTH 0€30MacHOro 00pa3a *HU3HU B COBPEMEHHOM TEXHOJOTMUYECKOM MHUpE, Ba)KHOCTU MPaBUII

0€301acHOT0 TOBEJICHUSI Ha TPAHCIIOPTE, HA JOPOTaX, ¢ IJICKTPUUYSCKUM M TEIIOBHIM 00OPYIOBaHHEM B JIOMAITHHUX
YCIOBUSIX;



— c(hOpMHPOBAHHOCTh HaBbIKa pe(pIEKCUM, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAaKOro e IMpaBa y JAPYroro
YeJI0BEKa;

6) Tpy10BOI0 BOCIIMTAHMS .

— aKTHUBHOE YYacTHE B PCHICHUHU MPAKTUYECKUX 3aaad (B paMKaxX CEeMbH, 00pa3oBaTeIIbHON OpraHM3alliH, TOpo/a,
Kpast) TEXHOJIOTHICCKOHN M COIMaIbHON HAMPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3UICCKUX 3HAHUM;

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

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

— OpHWCHTalMsI Ha TpUMEHEHUE (U3UYCCKUX B3HAHMHA JJIs1 PEIICHUS 3ajJad B OO0JacTH OKpYXKAlolmeH Cpejbl,
TUTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOJKHBIX ITOCJICICTBHH JIJISI OKPYIKAIOIICH CPEIbI;

— OCO3HaHUE TII00ATLHOTO XapaKTepa dKOJIOTHISCKUX MPOOJIEM U MyTeH X PEIICHHUS,

8) aganTanum K M3MEHAIOMIUMCS YCJIOBHSIM COIAAJILHOI ¥ MIPUPOTHOM Cpebl:

— TOTPEeOHOCTh BO B3aWMOJICHCTBHM TPH BBIMOJHCHUHM HCCICAOBAHUN M IMPOCKTOB (PU3MUYECKOW HAIPABJICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHX;

— TMOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NESITeIbHOCTD;

— moTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHHWM, B TOM 4YHCiIEe (QOPMYIUPOBATH HUIEH, TOHATHUS, TUIOTE3BI O
bu3nIecKuX 00bEKTaxX U SBJICHUIX;

— 0CO3HaHME ACHUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH,

— IJIAaHUPOBAHKE CBOETO PA3BUTHS B MIPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpeMJICHHE AaHAJIM3UPOBATh M BBISBIATH B3aUMOCBS3U MPHUPOIBI, OOIIECTBA M DKOHOMHKH, B TOM YHUCIE C
MCIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

— OIICHKA CBOWX JICUCTBUM C YUETOM BIUSHUS HA OKPY>KAIOIIYIO CPEy, BOBMOXKHBIX TJIOOQIBHBIX MTOCIEICTBHIA.



METANPEAMETHBIE PE3YJIBTATbI

B pe3synbraTte ocBO€HUS MPOrpaMMbl 1Mo (pU3nKe Ha YpOBHE OCHOBHOTO 00111€T0 00pa3oBaHus y 00yUaromerocs OyayT
chopMHpPOBaHEI MeTaNpeIMeTHbIE Pe3yJabTAaThl, BKIIOUYAIONINE TO3HABATEIbHBIC YHHBEPCAIbHbBIC yUeOHBIC ICHCTBUS,
KOMMYHHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYIATHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJISATh U XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKA OOBEKTOB (SIBJICHMUH ),

yCTaHABJIMBATh CYIIECTBEHHBIN NTPU3HAK KIaCCU(PUKAIIMK, OCHOBAHUS JIsI 000OIIEHUS U CPABHCHUS;

BBISBJISATh 3aKOHOMEPHOCTH M TIPOTHBOPEUYMS B paccMaTpuBaeMbIX (akTax, JaHHBIX H HAOJIOJICHUSX,
OTHOCSIITUXCS K (DU3UYECCKUM SIBJICHUSM;

BBISIBIIATh TIPUIMHHO--CIICJICTBCHHBIE CBSI3U MPHU W3YYCHUH (QU3NUYECKUX SBICHUH U MPOIIECCOB, ENaTh BBIBOIBI C
UCTIOJh30BAaHUEM JICAYKTHBHBIX M HMHIYKTUBHBIX YMO3AaKIIOYCHHUW, BBIIBHTAaTh THIIOTE3bI O B3aMMOCBS3IX
(U3NIECKUX BEIMYNH;

CaMOCTOSITEILHO BBIOMpATH CIOCOO perieHus yueOHOH (u3MYecKol 3aaduu (CpaBHEHHE HECKOJIBKUX BapHaHTOB
peleHus1, BEIOOp HanboIee MoaX0AIIeTr0 ¢ YIETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciieaoBarebCKue TeCTBUSA .

UCITOJIB30BaTh BOIPOCH! KaK UCCIICIOBATEIIbCKUY HHCTPYMEHT ITO3HAHNS,

IIPOBOJIUTH TI0 CAMOCTOSTEILHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIIOKHBIN (DU3NISCKHUI AKCIICPUMEHT, HEOOJIBIIIOe
uccaea0BaHre (PU3NIECKOTO SBIICHHS;

OIICHUBAaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTH HMH(POpPMAIMIO, TOJYYCHHYIO B XOAC HCCICAOBAHUS WIH
AKCIIEPHUMEHTA;

CaMOCTOSITEILHO (POpMySHpOBaTh O00OOIIEHUS W BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJACHUS, OIbITA,
HCCJICIOBAHUS;



IMPOTrHO3HUPOBATL  BO3MOIXKHOC z[aaneﬁmee pasBUTHUC (I)I/IBI/I‘ICCKI/IX IMpoueCcCoB, a TaKKC BbIJABUI'ATH
MMPCAITOJIOKCHHUA 00 nx Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pab6ora ¢ undgopmanmeii:

NPUMEHATH Pa3IMUHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U 0TOOpe MHGPOPMAIMK WM JTaHHBIX C
y4€TOM MPEJIIOKEHHON yueOHOM (hU3ndYecKoil 3a1auH;

aHAJM3UPOBaTh, CUCTEMATHU3UPOBATH MW HHTEPIPETUPOBATH WH(OOPMALMIO paA3IMYHBIX BHAOB U  (opMm
pEJCTABICHNUS,

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (HOpMY MpecTaBlieHus] HHGOPMAIMA U WUIIOCTPUPOBATH pelllaeMble
3a/1a4M HECJIOKHBIMU CXEMaMH, IUarpaMMamMu, HHOU TpauKoi U UX KOMOUHAIIUSIMU.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JIc OOCYXKICHUS YU4eOHOr0 MaTepuaia, pe3ysibTaToB J1ad0paTOPHBIX pabOT M MPOSKTOB 3a7aBaTh BOIPOCHI 11O
CYIIECTBY OOCYXKIae€MOW TeMbl M BBICKA3bIBaTh WJCH, HAIICJCHHBIC HaA pEIICHUE 3aJadud W MOJJICpKaHHUC
0J1aro’KeaaTeabHOCTH OOIIEHHS,;

COTIOCTABJIAITH CBOM CYKJACHUS C CY>KJICHUSIMU JAPYTHX YYACTHUKOB JTUAJIoTa, 0OHAPYKUBATh Pa3IudUe U CXOJCTBO
MMO3HUIUI;

BBIPQ)XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

nyOJMYHO TPEACTABIATh PE3YJIbTaThl BBIMOJHEHHOTO (DU3WYECKOTO0 OIbITa (IKCIIEPUMEHTa, WCCIECI0OBAHUS,
MIPOEKTA);

MOHUMATh W WCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYAIBHON paOOThI MPH PEIICHUH KOHKPETHOM
busznueckon mpooIeMb;

IPUHUMATH I COBMECTHOU JIESITCIHPHOCTH, OPraHW30BBIBATh JCUCTBHUS IO €€ IOCTHXKCHHUIO: PaCIpeaeiIsTh
PO, 00CYXKJIaTh MPOIIECCHl U PE3YIbTaThl COBMECTHOM PabOTHI, 000011aTh MHCHUS HECKOJIBKUX JTFOJICH;
BBITIOJIHSITH CBOIO YacTh pabOTHI, JOCTUTass Ka4eCTBEHHOTO pe3yJibTaTa 10 CBOEMY HAIlPaBJICHUIO M KOOPIUHUPYS
CBOM JICHCTBHS C APYTUMHU WICHAMU KOMaH/IbI;

OIICHUBATh KAa4yeCTBO CBOEr0 BKJIaJIa B OOIIMI MPOAYKT IO KPHUTEPHUSIM, CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
y9aCTHUKAMHU B3aUMOJICHCTBHS.



PeryiasiTuBHbIC YHUBEpPCaJIbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYaLUIX, TPEOYIOUIUX JIJIs pelleHUs (PU3NYECKUX 3HAHUM;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JIaX MPUHATUS pPelIeHUH (MHAMBUAYaJIbHOE, IPUHATUE PEIIECHUS B TPYIIIE,
OPUHATHE pEUICHUN TPYNIIO);

CaMOCTOSITEJIbHO COCTaBJISITh AITOPUTM peuieHUs (U3MUECKOW 3a/layd WIM IUlaHa HCCIEOBaHUS C YYETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh Mpe/jlaraéMble BAPUAHThI PEIICHHUI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbI HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpejiaraTh IjaH €€ U3MEHEHUS,

OOBSICHSTh MPUUYMHBI TOCTHXKEHUS (HEJOCTUKEHUS) PE3yJIbTaTOB JACATEILHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS (U3HUECKOrO0 HCCIEIOBAaHUS WU
IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBIEHHBIX OIIMOOK, BO3HUKIIUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOopa WIHM JUCKYCCUU Ha HAYYHYIO TEMY, MOHUMAaTh MOTHUBHI,
HAMEpPEHHUsI U JIOTUKY JPYroro;

NpU3HABATh CBOE MPABO Ha OMIMOKY MPH pEHIeHUH (PU3NYECKUX 3a7a4 WIM B YTBEP)KICHUAX HA HAYYHBIE TEMbI U
TaKo€ e MPaBo APyroro.

INPEJMETHBIE PE3YJIBTATHI

K koHIty 00y4yeHHs B 7 KJacce MpeAMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH
y 00y4JaroImuXxcss yMEHUH:



UCIIOJIb30BaTh MOHATHUSA: (PU3NYECKUE M XMMHMUYECKHE SIBJICHUS, HAaOIIOAEHUE, HKCIIEPUMEHT, MOJEIb, TUIOTE3a,
eAVHUIBI (U3MYECKUX BEIWMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHHUS BellecTBa (TBEPIOE, KUAKOE,
ra3zoo0pa3Hoe), MEXaHWYECKOe JBUKEHUE (PaBHOMEpPHOE, HEPABHOMEpPHOE, NPSIMOJMUHEHHOE), TPACKTOPHUS,
paBHOJIEHCTBYIOIIAs cujia, Aedopmanus (yrnpyras,, miacTU4ecKkas), HeBECOMOCTh, COOOIIAIONIUECS COCY/IbI;
paznuyarh sBiIeHUs (aud@y3us, TEMIOBOE [BMKEHHE YacTULl BEIIECTBA, PAaBHOMEPHOE JBUKEHHE,
HEPABHOMEPHOE JIBU)KEHUE, MHEPLHs, B3aUMOJICWCTBHUE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Nepeada AaBiIeHUs] TBEPIABIMU TEJIaMU, KUJIKOCTAMU U ra3amu, atMoc(epHoe JaBjeHUE, MJIaBaHUE
TEJ, TPEBpalIeHUs] MEXaHUYECKOW HSHEpPruM) MO OMHUCAHMIO MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE WM3YYEHHBIX (U3HUECKUX SIBICHUU B OKpPYXKAIOLIEM MHUpPE, B TOM 4HCle (U3NUYECKue
SIBIICHUSI B TPUPOJIC: MPUMEPHI ABMKECHHUS C PA3TUYHBIMH CKOPOCTSMH B )KHBOW W HEXHBOU MpUpOJE, ACHCTBHE
CWJIBI TPEHHSI B TPUPOJIE U TEXHUKE, BIMSHHE aTMOCPEPHOTO JaBICHUS Ha JKUBOW OpraHW3M, IUIAaBaHUE PHIO,
pBIYard B TeJe YeJIOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 33/ladyy B Y4e€OHYIO, BBIIEISATH CYIECTBEHHbIE
CBOICTBA (MpU3HAKU) HU3HUECKUX SBICHUM;

OINMKCHIBATh U3YUEHHBIE CBOMCTBA Tell M (pU3nyYecKue SBICHUS, UCTIONIb3Ysl (U3NUECKUE BEIMYUHBI (Macca, 00bEM,
IUIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEAHSST CKOPOCTbh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Teja, Cuia
TpeHUsl, AaBieHHe (TBEPAOTO Teia, >KUJIKOCTH, ra3a), BHITAJKUBAIONIAS CUJIa, MEXaHHYecKas paboTra, MOIIHOCTS,
IUIEYO CHJIbI, MOMEHT CHJIbI, KOO(P(UIMEHT MOJIE3HOTO EUCTBHUS MEXaHU3MOB, KHHETUYECKAs M MOTCHIIMAIbHAS
SHEPTHs), IPU ONMMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI MCTIOIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U
eAUHUIBI GPU3HUECKUX BEIHYMH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO0 BEJIUUYUHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH TpadMKH U3yUYEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BETNYUH;

XapaKkTepHu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOLECCHI, UCIOJB3YS MpaBUiIa CIOXKEHHUs CU (BAOJb
OJIHOM mpsAMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUiIO paBHOBeCHs pbrdara (0J0Ka), «307I0TOE
MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOH 3HEpruu, MpH 3TOM JaBaTh CIOBECHYIO (GOPMYIHUPOBKY
3aKOHa U 3aIUCBIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE SBICHUS, MNPOIECChl M CBOWCTBA TeJ, B TOM YHCIE€ MU B KOHTEKCTE CHUTYyalHi
MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh IPUINHHO--CIICJICTBEHHBIE CBS3H, CTPOUTH O0OBsICHEHHNE U3 1—



2 JIOTMYECKHUX ILIAroB C OMOpOM Ha 1—2 M3y4yeHHBIX CBOMCTBA (PM3MUECKHUX SBICHHUM, (PU3HUECKUX 3aKOHA HWIIU
3aKOHOMEPHOCTH;

pemiatb pacyéTHble 3aaud B 1—2 AeicTBUs, UCHONB3Yd 3aKOHbI M (OPMYJbl, CBA3bIBarouIue (U3nUYecKue
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 3aJlayd 3alMChbIBaTh KPAaTKOE YCJIOBHE, MOJCTaBIATh (pU3nyeckue
BEJIMYUHBI B ()OPMYJIBI U TPOBOJIUTH PAaCU€Thl, HAXOJIUTh CIPABOYHBIC JAHHbIE, HEOOXOAMMBIC MJI PEUICHUS
3a/1ay, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUYECKOil BEIUUHHBI;

pacno3HaBaTh MpOOJEMbl, KOTOpPHIE MOKHO PEIIUTh MpPU TOMOIIM (PU3UYECKUX METOJO0B, B ONUCAaHUU
UCCJIEIOBAaHUS BBIIENATH TMPOBEpSEMOE MPEIAINoJIoKeHHe (TUIOTe3y), pa3iuyaTh M HUHTEPHPETUPOBATH
NOJIYYE€HHBIN Pe3yJibTaT, HAXOUTh OIIKUOKH B XOJI€ OMBITA, JIEJaTh BHIBOJBI 110 €r0 Pe3yJibTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tei: (HOpMYIHMpOBATh
IpOBEPsiEMbIE MPEANON0XKEHHsI, COOMPATh YCTAHOBKY U3 MPEJJIOKEHHOTO 000pyA0BaHUS, 3alIUCHIBATh X0 OIbITa
U (OpMYyJIUPOBATH BHIBOJIBI;

BBIMIOJHATh TIPSIMbIE W3MEPEHHs PACCTOSHMS, BPEMEHH, Macchl Tela, O00bEMa, CHUIBI U TEMIIEpaTyphl C
UCIIOJIb30BAaHUEM aHAJOTOBBIX U IU(GPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM 3aJlaHHOMN
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTH MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BETUUYHMHBI OT APYrOM C UCIHOJIB30BAaHUEM MPSIMbBIX
U3MEPEHUN (3aBUCUMOCTU NYTH PAaBHOMEPHO IBHUKYIIErOCs Tejla OT BPEMEHU JBUKEHHUS TeJa, CUJIbl TPEHUS
CKOJIbKEHHMSI OT Beca Tella, KauyecTBa 00pabOTKH MOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CHUJIBI TPEHHS OT IUIOIIAJH
CONPUKOCHOBEHHUS TE€J, CHUJIBI YIOPYTOCTH OT Y/UIMHEHHS TPYKUHBI, BBITAIKUBAIOIMICH CHJIBI OT 00BEMa
NOTPY>KEHHOW YaCTH Teja W OT IUIOTHOCTH KHUJAKOCTH, €€ HEe3aBUCUMOCTH OT IJIOTHOCTH Teja, OT TIIyOWHBI, Ha
KOTOPYIO TOTPYXXEHO TEJO, YCIOBHM TIaBaHUS TeJ, YCIOBHM paBHOBECHs pblyara M OJOKOB), y4acTBOBATh B
TUTAHUPOBAHUU Y4€OHOTO UCCIEAOBaHMs, COOUPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUSI, CIEYs IPEATIOKECHHOMY
iany, (UKCHPOBATh PE3yJAbTaThl IMOTYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BUAC MPEITOKEHHBIX
Ta0JUIl ¥ TPaUKOB, AEIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

IPOBOJANTH KOCBEHHBIC M3MEPECHUS (DU3UIECKUX BEJIMYHH (IJIOTHOCTH BEIIECTBA KUAKOCTH M TBEPAOTO Tela, Cuja
TPEHHUSI CKOJILKEHHMS, TaBJICHUE BO3JYyXa, BBITAJKUBAIOIIAS CHJIA, ACHUCTBYIOIIAs HA IOTPYKEHHOE B YKUJKOCThb



TENO, KOA(DPUIMEHT MOJE3HOr0 AEUCTBHS MPOCTHIX MEXAaHU3MOB), CIENys MPEAJIOKEHHOW HMHCTPYKUUHU: NpU
BBINIOJTHEHUU U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
coOJII01aTh IPAaBUJIa TEXHUKH 0€30MIaCHOCTH IpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

yKa3blBaTh NPUHLMIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, IUHAMOMETP,
COOOIIatOIINECs COCYAbl, OapOMETp, pbluar, NOJBUKHBIN 1 HETIOABUAKHBIN OJIOK, HAKJIOHHAS! TJIOCKOCTH;
XapaKTepu30BaTh MPUHLHUIBI JEUCTBHSI HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX
onvcanuss (B TOM 4YHCIE: MOAIIMIHUKK, YCTPOWCTBO BOAONPOBOJA, THAPABIMYECKUN TMIpecc, MaHOMETP,
BBICOTOMEpP, TOPUIHEBOM HAcOC, apeoMETp), HCIOIb3ys 3HaHUS O CBOMCTBaX (U3UUYECKUX SIBJICHUU H
HeoOXxoIMMble (PM3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOAUTHh HH(POPMAIIMIO O MPUMEPAX) MPAKTUUECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUH
B TOBCEIHEBHOW KU3HU Mg oOecreueHus Oe30MacHOCTH TpPH OOpallleHuu C MNpuOopaMu U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI M COOIIOACHHUS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPYXAIOLIEH cpelie;
OCYIIECTBJISITh OTOOp HCTOYHMKOB HWH(popmanuu B HHTEepHETEe B COOTBETCTBUHM C 3aJaHHBIM ITOMCKOBBIM
3aMpocoM, Ha OCHOBE MMEIOLIUXCS 3HAHUM U IMMyTEM CPaBHEHHUS PA3IMYHBIX HICTOYHUKOB BBIIEISATH HHPOPMAILIUIO,
KOTOpasi IBJISAETCA MPOTUBOPEUUBOMN WIM MOXKET OBITH HEOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3a/JaHUi HAyYHO--TIOMYJISIPHYIO JTUTEPATYPY (PU3NYECKOTO CoepKaHus,
CIIpaBOYHBIE MaTepHaybl, pecypcbl ceTu HHTepHeT, BlIageTh MNPUEMAMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE KpPATKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE 2—3 MCTOYHHMKOB HMH(OpMaIuu
¢u3nyeckoro coaep)kaHus, B TOM 4YHcCie MyOIMYHO JelaTh KpaTKue COOOLICHHS O pe3ysbTaTax MPOEKTOB HIIN
y4eOHBIX MCCIIEIOBAHUN, TIPU ATOM TPaMOTHO HCIIOH30BATh M3YUYCHHBIA MOHATHIHBIN ammapaT Kypca (U3HKH,
COINPOBOK/1aTh BBICTYIUICHHE IIPE3ECHTALINE;

IpY BBIIOJHEHUH YYEOHBIX NMPOEKTOB M HMCCIENOBAaHUI pacrpenessTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMu, CJEAWTh 32 BBINOJHEHUEM IUIaHA JCHCTBHM, aJIeKBATHO OIIEHMBATh COOCTBEHHBIN
BKJIaJl B JESATEIbHOCTh TIPYIIbl, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, YUYUTHIBas MHEHUE
OKPYXaIOLIUX.



K konIty o0ydenus B 8 kjacce mpeMeTHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JAOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH
y 00y4aroImuXxcss yMEHU:

UCIIOJIb30BaTh TOHSATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKEHHUE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHE M aMOp(HbIE Tella, HACBHIIICHHBIA M HEHACHIIICHHBIN Map, BIaKHOCTh
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOW JBUTAaTElb, JJIEMEHTAPHBIN DSJICKTPUUECKUN 3apsif,
AJIEKTPUYECKOE M0JI€, IPOBOJAHUKHU U JUAJICKTPUKH, TIOCTOSHHBIN IEKTPUUYECKUI TOK, MATHUTHOE TOJIE;
pasznuyarh sBICHUS (TEIMJIOBOE pPACIIMPEHUE W CXaTHhe, Teryonepenaya, TEMIOBOE pPaBHOBECHE, CMaudMBaHHE,
KaMmWUIpHbIE SIBJICHUS, WUCTApEeHHE, KOHJICHCAIMs, IUIABJIICHHE, KpUCTAJM3aius (OTBEpAECBaHUE), KUIICHUE,
Teruionepeaaya (TEMIONPOBOJHOCTb, KOHBEKIHUS, H3JyYEHHUE), DJEKTpU3alMs Tell, B3aUMOJCHCTBUE 3aps/IoB,
JNEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOTO TOJIS
Ha MPOBOJHHUK C TOKOM, JICKTPOMArHUTHAs WHIYKIIMS) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3UIECKOE SBIICHHE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKUX SBICHUU B OKpPYXKAIOLIEM MHUpPE, B TOM 4HCle (PU3NUECKUe
SIBJICHUSI B NPUPOJE: MOBEPXHOCTHOE HATSDKEHUE U KAIWJULIPHBIE SIBICHUS B IIPUPOJE, KPUCTAJUIBI B IPUPOJE,
uznyuyenne CoiHIa, 3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TymaHa, HWHeEs, CHera,
AIIEKTPUYECKHE SIBICHHUS B aTMoc(epe, SIEKTPUYECTBO KUBBIX OPraHW3MOB, MAarHUTHOE Mojie 3eMiid, Apend
MOJIFOCOB, POJIb MArHUTHOT'O TOJISL JUIS )KU3HU Ha 3emile, MOJISPHOE CUSIHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO0, BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUECKUX SBICHHUI;

OINMKCHIBATh M3yUYEHHBIE CBOWCTBA TN U (U3MUECKHE SIBICHHS, UCTOIb3Ysl (DU3NUYECKHE BETUYHHBI (TeMIeparypa,
BHYTPEHHSSI SHEPIrus, KOJIWYECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh BELIECTBA, YJEJIbHAS TEIJIOTA IUIABJICHHS,
ylleTbHas TEIUIOTa MapooOpa3oBaHusl, yAelbHAS TEIJIOTa CrOpaHus TOIIKMBA, KOA(POUIIMEHT TOJIE3HOTO EHCTBUS
TEIUIOBOM MAIIWHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO31yXa, JJICKTPUUECKUU 3apsi, CUla TOKA, JIEKTPUYECKOE
HANPsDKEHHWE, COMPOTHBIEHWE TMPOBOJHUKA, VYAEIbHOE COMPOTHBICHHE BEIIECTBA, paboTa ©W MOIIHOCTH
AIIEKTPUYECKOTO TOKAa), MPH OIMWCAHWW TMPABUIBHO TPAKTOBATHh (DPU3WYECKUN CMBICT HCIIOIB3YEMBIX BEITUYHH,
0003HaueHUsI M EIWHUIBI (PU3NYECKUX BEIWYUH, HAXOIUTh (OPMYJIBI, CBS3bIBAIOIINAE JAHHYIO (DHU3UYIECKYIO
BEJIMYHHY C APYTHUMH BEIMYNHAMU, CTPOUTH IPAPUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINMYHH,



XapaKTepu30BaTh CBOMCTBa Tei, (U3MYECKUE SIBICHUS M TMPOIECCHI, HUCMOIB3YS OCHOBHBIE TOJOKEHUS
MOJIEKYISIPHO--KUHETUUECKON TEOpPUH CTPOCHUS BEIIECTBA, MPHUHIUIT CYNEPHO3UIIMU TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH Oma ajis yyacTka 1enu, 3akoH Jxoymns—JIeHma, 3aKkoH coxpaHeHus
SHEPI'UH, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3alIUCHIBATH €r0 MAaTEMAaTUUYECKOE BBIPAXKCHUE;
OOBSICHATh (U3UYECKUE TPOIECChl M CBOMCTBa Tel, B TOM 4YHCI€ W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—
2 JOTMYECKHUX IIAaroB ¢ ONMopod Ha 1-2 M3ydYeHHBIX CBOMCTBa (pu3MUECKUX sABICHUHN, QU3UUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEM;

pemath pacu€THble 3ajauu B 2-3 JCHCTBUA, HMCIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (HU3UUYECKHE
BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aJlauy 3alUChIBATh KPATKOE YCIOBHUE, BHISBIISITH HEIOCTATOK JAHHBIX JJIS
peleHus 3ajady, BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC Jisi €€ pEIIeHHUs, MPOBOJUTH PACUETHI H
CpaBHUBATh MOJIYUYEHHOE 3HaYCHUE (DU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MpPoOJIEMbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIU (HU3UUECKUX METOJIOB, MCIOJIB3Ysl ONMUCAHUE
UCCIIEIOBAHNsA, BBIICIATh IIPOBEPSAEMOE IPEIAIOI0KEHUE, OLEHUBATh NPABUIBHOCTh IIOPSJAKA IIPOBEACHUS
UCCIIEI0BAHUs, J1€JIaTh BBIBOJIBL;

IPOBOAMUTH OMBITHI IO HAOTIOJEHUIO (PU3NYECKUX SBICHUN WU (PU3UUECKUX CBOMCTB TeJ (KamMLISIpHBIC SBICHHUS,
3aBUCUMOCTH JIABJIICHUS BO3yXa OT €ro o0bEMa, TEMIIEpaTypbl, CKOPOCTHU MPOIECCa OCTHIBAHUS M HATPEBAHUS TIPU
U3JIy4YEHUU OT LIBETA HU3IYy4arollei (MOrjJonarollei) NoBEpXHOCTH, CKOPOCTh UCMAPEHUS BOABI OT TEMIIEPaTyphl
KUAJKOCTH M IUIOIAAW €€ IOBEPXHOCTH, JJIEKTPU3alMs Tl W B3aUMOACHUCTBUE DIIEKTPUYECKUX 3apsOB,
B3aMMOJICICTBUE MOCTOSIHHBIX MAarHWTOB, BH3yaju3allls MarHUTHBIX IOJIEM MOCTOSIHHBIX MAarHUTOB, JIEUCTBHS
MAarHMTHOTO TIOJISI HA POBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA 3JICKTPOABUTATENS ITOCTOSIHHOTO
TOKa): GOPMYIHPOBATH TIPOBEPSEMbIE TPEINOIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYI0BaHU A,
OTHMCHIBATH XOJI OTIBITA U (HOPMYTUPOBATH BHIBO/IHI,

BBITIOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAXKHOCTH BO3]lyXa, CHJIbI TOKA, HAIMPSXKEHUS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NUECKUX BEIIMYUH, CPABHUBATH PE3YJIbTAThl H3MEPCHHM
¢ y4€TOM 3aJ]aHHOU a0CONFOTHON MOTPEITHOCTH;



MIPOBOJUTH HMCCIICIOBAHNE 3aBHCHUMOCTH OJHOW (DM3MUECKOW BEITUYMHBI OT JAPYTOM C WCIMOJB30BAaHUEM TMPSIMBIX
U3MEpPCHUN (3aBUCUMOCTH CONPOTHBIICHHS TPOBOAHMKA OT €ro JUIMHBI, TUIONIAJHA IONEPEYHOTO CEYCHHUS U
yJIETLHOTO CONMPOTHBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA, MIYIIETO Yepe3 MPOBOJAHHK, OT HANPSDKCHHS Ha
IPOBOJIHUKE, WCCICOBAHUE MOCIEAOBATEIBHOIO M MapaJJICIbBHOTO COSAMHEHUN MPOBOJHUKOB): TUIAHWPOBATH
UCCIIeIOBaHNEe, COOMPATh YCTAaHOBKY M BBITIOJNHATH M3MEPCHHS, CICAys MPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TIOJYYCHHONW 3aBHCHMOCTH B BHUAC TaOMUI] W TpauKOB, JejaTh BBIBOJALI 110 pe3yjbTaTam
MCCIICJIOBAHNS;

NIPOBOJANTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKHX BEIWYWH (yIeibHas TEIUIOEMKOCTH BEIIECTBA, CONMPOTHUBIICHUE
NPOBOAHMKA, paboTa W  MONIHOCTh  DJIGKTPUYECKOTO TOKA): IUTAHMPOBATH  HW3MEPCHHs, CcoOHMpaTh
AKCIIEPUMEHTAILHYIO YCTAHOBKY, CACAYS MPEIOKCHHON HHCTPYKIIUHU, U BEIYUCIIATH 3HAUCHNUE BEJTUINHBL,
COOJTFO/IaTh TIPaBHJIA TEXHUKH OE30TIaCHOCTH MPH paboTe C IabopaTOPHBIM 000pyI0BAaHUEM;

XapaKTepHU30BaTh MPUHIIUAIBI JICHUCTBHS HM3YyYCHHBIX IMPUOOPOB M TEXHUYCCKHX YCTPONCTB C OIOPOM Ha WX
ormucaHusi (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJBTMET,
CUETUMK DJIGKTPUYECKOW DSHEPTuH, OJIIEKTPOOCBETUTENIbHBIE TIPUOOPHI, HArpeBaTelIbHBIC AJICKTPOIPUOOPHI
(TpUMeEpHI ), FIMEKTPUIECKUE TPEAOXPAHUTENH, SJICKTPOMATrHUT, JIEKTPOIBUTATEh TIOCTOSTHHOTO TOKA), UCTIONB3YS
3HaHUS O CBOMCTBaX (DM3MYECKHUX SBICHUHA U HEOOXOAMMbIE (QU3HIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOMCTBA W W3MEPHUTEIBHBIC MPHUOOPHI MO CXEeMaM W CXEMaTHYHBIM
pUCyHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICHUXPOMETP, TUTPOMETP, IBHTATE]Ib BHYTPEHHETO CTOpaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI JJIEKTPHUECKUX IICTIed C ITOCIICOBATEIbHBIM W TapauIeIbHBIM
COCIMHEHHUEM DJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUECKUX IIETICH;

MPUBOJUTH MMPUMEPHI (HAXOAUTHh HHPOPMAIIMIO O MPUMEPAX) MPAKTHIECKOTO UCTIOJIb30BaHUS (DU3NIECKUX 3HAHUM
B TIOBCEIHCBHOW KW3HU Mg obOecreueHus Oe30MacHOCTH TpH OOpalleHuu C MNpuOopaMu M TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3/I0POBbsI 1 COOTIOACHHS HOPM HKOJIOTHYECKOTO MOBEJACHUS B OKPY’KAIOIIEH CpeJie;
OCYIIECTBIISITh MOUCK MHpOpManmu (HU3NIECKOTO cojaepkaHus B VHTepHETe, HAa OCHOBE MMEIOIIMXCS 3HAHUU U
MyTéM CpaBHEHUS JOMOJIHUTEIBHBIX UCTOYHUKOB BBIICTSATH MHPOPMAIUIO, KOTOpask SBISETCS MPOTHBOPEUHBOM
WJITM MOKET OBITh HEJOCTOBEPHOM;



WCIIOJIb30BaTh P BHITIOJIHEHUU YYEOHBIX 3aIaHUN HAYYHO--TIOMYJISPHYIO JTUTEPATYpy (PU3UYECKOTO COIepIKaHMUS,
CIIpaBOYHBIE MaTepHaybl, pecypchbl ceTtu HHTepHeT, BiajgeTh MNpUEMAMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W KPAaTKHWE YCTHBIE COOOIIeHHs, 000011as UHPOPMAIIUI0 U3 HECKOJIBKUX
UCTOYHUKOB (DU3UYECKOTO COJCp>KaHMs, B TOM YHCIEC MYOJUYHO TPEACTaBISATH PE3yJIbTaThl MPOEKTHOU WU
UCCJIEJIOBATEIBCKONU JIESITEILHOCTH, IPU ATOM T'PAMOTHO HCMOJb30BaTh U3YUYCHHBIM MOHATUHHBINA amnmapaTr Kypca
bU3UKH, COMTPOBOXKAATH BHICTYIUICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIIEIOBAaHUM (DU3MYECKUX MPOIIECCOB pacHpeaesisiTh 00sI3aHHOCTU B
IpyIne B COOTBETCTBUM C TIOCTaBJICHHBIMHM 3aJlauaMH, CJCJAUTh 3a BBINIOJHEHUWEM IUlaHa JEWCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBINM BKJAJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K xonity oOydenust B 9 kiaacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH
y 00y4aromuXxcsi yMEHHI:

UCIIOJIB30BATh MOHSATHA: CUCTEMA OTCUETA, MaTEpHAIbHAS TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUXKEHUS, AedopManus (yrnpyras, MjIacTU4YecKas), TpeHUEe, IEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTh H
NEePerpy3ku, LEHTP TSKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrOo Tella, paBHOBECHE,
MEXaHMYeCKHe KoJeOaHUsi W BOJHBI, 3BYK, MH(GPa3ByK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaya
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS M TOTJIONICHUS, anb]a-,
0eTa- 1 raMMa-U3Ty4eHuUs, U30TOMbI, AEepHAs IHEPTeTHKA;

paznuuath ABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHHE, pPaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE JIBHKEHUE, CBOOOTHOE MAICHUE TeJl, pPABHOMEPHOE JABUKCHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE ABWKECHHE, KOJIeOaTeNbHOE NBIDKEHUE (3aTyXalollue W BBIHYXKJIEHHBIE KOJIeOaHWs1), pe30HAHC,
BOJIHOBOE JBU)KEHHE, OTPAKEHUE 3BYKA, MPIMOJIMHENHOE PaCIpOCTpPaHEHUE, OTPAXKEHHUE U MPETOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIO’KEHHUE OEOro CBETa B CIEKTP M CIOKEHHE CIIEKTPATbHBIX I[BETOB,
JUCIIEpCUs CBETa, €CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa H3IYyYEHHs) MO
OTMCAHMIO UX XapaKTEPHBIX CBOMCTB ¥ HA OCHOBE OMBITOB, JEMOHCTPUPYIOIMNX JaHHOE (PU3NUECKOE SBICHUE;



pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX (PU3MYECKUX SIBIICHUIN B OKpYyXarolieM Mupe (B TOM 4ucie (puznyeckue
SIBJICHUSI B IPUPOJIE: MPUIIMBBI U OTIIMBBI, ABM>KEHNE TIaHET COTHEUHOM CUCTEMBI, PEAKTUBHOE JIBUKEHHUE KUBBIX
OPraHu3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSCEHUE, CEMCMUYECKUE BOJIHBI, I[yHAMHU, 3XO0, IIBETA TEI,
ONTUYECKUE SBJICHUS B MPUPOJIC, OMOJOTHYECKOe JACHCTBUE BUAUMOTO, YIbTPa(PUOIETOBOrO U PEHTIEHOBCKOTO
U3IIYYCHUHN, €CTECTBEHHBIA PAJMOAKTUBHBIA (DOH, KOCMUYECKHE Jy4Yd, PaJMOAKTUBHOE H3IyYCHHUE MPUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX M3JIYYEHUM HA OPTraHU3M YeJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO
3a/1a4y B y4eOHYIO, BBIICIISThH CYIIECTBEHHBIC CBOMCTRA (TPU3HAKU) (DU3NUYECKUX SIBICHU;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA TeM U (PU3UYECKHUE SIBIICHHS, WCIOJB3Yys (DU3NYECKUE BEJIMYUHBI (CPEIHSS U
MTHOBEHHAs CKOPOCTH TeJjla MPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHUE, IEPEMEIIEHUE, TTYyTh, YTIIOBasi CKOPOCTh,
CWJIa TPEHHs, CWJIA YNPYTOCTH, CUJA TSKECTH, YCKOPEHHE CBOOOJHOTO TMaJIeHUs, BEC Teja, MMIIYJIbC Tela,
UMITYJIbC CHJIBI, MeXaHW4eckass paboTa ¢ MOIIHOCTb, IOTEHIMAJIbHAS SHEPrusi Teja, IMOJHSATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TMOTCHI[MAJIbHASL DSHEPrUsi CXATOM TPYKUHBI, KUHETHYECKas DHEPrusi, MOoJHas
MEeXaHM4YecKasi SHEPTus, MepUo U 4acToTa KojaeOaHu, AJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTh
CBETa, TIOKa3aTejdb MPEJIOMIICHUS Cpeibl), NpU ONUCAHUU TPABWIBHO TPAKTOBATh (PUBMUYECKUM CMBICIH
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAYEHUSI U €AMHMIIBI (PU3MUYECKUX BEITUYUH, HAXOAUTH (POPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH TpauKud HM3yYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIINYNH;

XapaKTepru30BaTh CBOMCTBA TeN, PU3NUYECKUE SIBJICHHS U MPOLIECCHI, UCIIONIBb3Ys 3aKOH COXPAaHEHUS SHEPTHH, 3aKOH
BCEMHUPHOTO TATOTEHUS, IPUHIUII CYNEPIIO3UIUN CUJI, IPUHLUII OTHOCUTENIbHOCTH ['anuies, 3akoHbl HproToHa,
3aKOH COXPaHEHHS UMITYJIbCA, 3aKOHBI OTPAXEHUsI M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsJ0BOTO U
MaCCOBOTO YHCET MIPH SIICPHBIX PEAKIUAX, IPU TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIHCHIBATH €TI0
MaTeMaTHYECKOE BBIPAXKEHNUE;

OOBSACHATh (U3MUECKUE TIPOIIECCHl M CBOMCTBA TEl, B TOM 4YHCI€ HW B KOHTEKCTE CHUTYallul
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUINHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—
3 JIOTMYECKHX IIIaroB ¢ OMOPOH Ha 2—3 M3YYCHHBIX CBOWCTBA (DM3UYECKUX SBICHUN, (U3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;



pemiath pacyéTHble 3aJauyM (ONMUparoluecs Ha CUCTEMY M3 2—3 ypaBHEHHMI), MCIOJb3ys 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIONINE (DHM3MUECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3a/Jadd 3alHChIBaTh KPATKOE YCJIOBHE,
BBISIBJISTH HEJIOCTAIONINE WIM M30BITOYHBIC TaHHBIC, BEBIOMPATh 3aKOHBI U (DOPMYJITBI, HEOOXOIUMBIE IS PEIICHMS,
IPOBOJIUTH PACUYETHI U OLIEHUBAThH PEATHCTUYHOCTH OTYYEHHOTO 3HAUCHUS (PU3NYECKON BEITMUUHBL
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIN (PU3MUECKUX METOIOB, MUCTOJB3Ys ONMHCAHUE
UCCIICJIOBAHUSA, BBIJCIATH TPOBEPSEMOE MPEIIONIOKEHNE, OIICHUBATH TMPABWIBHOCTh TMOPSAIKA TMPOBEIACHUS
MCCIICJIOBAHNUSA, JIeNIaTh BBIBOBI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUN U OIIBITOB;

NPOBOJIUTH OTBITHI 1O HAOMIOMECHUIO (DU3MUECKUX SBICHHUNA WU (U3MUYECKUX CBOWMCTB Tel (M3ydeHHE BTOPOTO
3akoHa HpI0TOHa, 3aKOHA COXpaHEHHsI DHEPIHH, 3aBHCHMOCTH TEepHojia KOoJeOaHUN MPYKHUHHOTO MasTHUKA OT
Macchl Tpy3a M KECTKOCTH TMPYKHUHBI M HE3aBHCHMOCTH OT aMIUIATYIbl MajbIX KOJICOaHWHA, MPSIMOIHHEHHOE
pacmlpocTpaHeHHE CBETa, Pa3IOKEHHE OENOoro cBeTa B CIEKTP, M3YyYCHHE CBOWCTB H300paKCHHS B IUIOCKOM
3epKaje M CBONCTB HM300paKEHUS TpeaMeTa B COOHMpAroiei JTWH3e, HAOJIIOJACHHE CIUIONIHBIX U JIMHEHYaThIX
CIEKTPOB U3JYyUYEHHUS): CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO HaOopa 000pyI0BaHUs, OMIMCHIBATD
XOJI OTIBITA U €T0 PE3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPU HEOOXOAMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHUM, OINpeAeNss cpeaHee 3HAYeHHEe H3MEPSIeMOil
BenM4YuHbl  ((POKYCHOE paccTossHUe coOMparoIiel JUH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a H3MEpeHUs
(u3MepuTeabHOTO Mpubdopa);

IPOBOAUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYHH C HCIOJIB30BAHUEM TMPSMBIX H3MEPECHHM
(3aBUCUMOCTh TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HavalbHOM CKOpPOCTH, TMepuojaa
KoJIe0aHMII MAaTEeMaTHYEeCKOTO MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTJia OTPAXKEHUS CBETA OT yria MajeHus U
yria TMpeIoMIICHHs OT yTIila MaJeHWs): IJIAaHUPOBATh HCCJEIOBAHHME, CAMOCTOATEILHO COOMpaTh YCTAaHOBKY,
(buKCHpOBaTH PE3YNHTATHI MOJTYYCHHOW 3aBUCUMOCTH (DHU3NYECKUX BEIMYHMH B BHJIEC TAOIHI] U TpadUKOB, JETaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

POBOANTh KOCBEHHBIC W3MEpeHUs (U3MUECKUX BEIHYMH (CPEaHSS CKOPOCTh W YCKOPEHHE Teina TpH
PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOTHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIDPUIMEHT TpeHUs
CKOJILKCHHsI, MEXaHW4deckas padoTa M MOIIMHOCTh, YacTOTa M TIEPHOJ] KOJeOaHW MaTeMaTHYeCKOro W
MPY>KUHHOTO MAasSTHUKOB, ONTHYECKas CuWia coOWparomeld JHWH3bL, PAJAUOAKTUBHBIA (HOH): TIUIAHUPOBATH



U3MEpEeHHsI, COOMpaTh OJKCIEPUMEHTAIBHYIO YCTaHOBKY M BBINIOJHATH W3MEPEHUs, CIeAysd MPeaioKeHHON
WHCTPYKIIMHU, BBIYUCIATH 3HAYCHHE BEIUYMHBI U aHAIM3HPOBAThH MOTYYCHHBIE PE3YyJbTAaThl C YUYETOM 3aJaHHOU
IIOI'PEIIHOCTH U3MEPEHUN;

coOJII01aTh IPaBUIJIa TEXHUKH 0€30MaCHOCTHU IpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKW W3YYCHHBIX (DM3MUECKUX MOJEJCH: MaTephalibHas TOUYKa, aOCOJIOTHO TBEPIOE
TEJI0, TOUYSHHBIN UCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IJIaHeTapHasi MOJIENb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO
Anpa;

XapaKTepH30BaTh MPHUHIMIBI IEHCTBHUS HM3YyYEHHBIX MPHOOPOB M TEXHHUYECKHUX YCTPOHCTB C OMOpPOM Ha WX
ornucaHusi (B TOM YHCJE: CHHIOMETP, JATUYUKU TOJIOKCHHS, PACCTOSHUS M YCKOPEHHS, pakeTa, dXOJOT, OYKH,
NepucKon, QoroarnmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HCIONB3ys
3HaHUS O CBOMCTBaX (DM3MYECKUX SBICHUIA U HEOOXOANMBIE (U3NUECKUE 3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbl M CXEMATHUHBIC PUCYHKH MU3YYCHHBIX TEXHUYECKUX YCTPOUCTB, M3MEPHUTEIHHBIX MPUOOPOB
U TEXHOJIOTUYECKHUX MPOLIECCOB MPU PEIICHUN YUEOHO--TIPAKTUYECKUX 3a/1a4, ONITUYECKHE CXEMBI ISl TOCTPOCHHUS
n300pakeHUH B IUIOCKOM 3€pKajie U COOMparoILel JINH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOIO UCII0JIb30BAHNS (PU3NUECKUX 3HAHUN
B TIOBCEJHEBHOW JXKM3HM i1 oOecnedeHus Oe30MacHOCTH NpU OOpalleHHH ¢ NpudopaMu U TEXHUYECKUMHU
yCTpPOWCTBAaMHU, COXPAHEHUS 3J0POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 TOBEJICHUS B OKpPY Kalollel cpefie;
OCYILECTBIIATh MOMCK HMH(pOpManuu (U3NYECKOro conaepkaHus B VIHTepHeTe, CaMOCTOATENBHO (OpMYyIupys
IIOUCKOBBIM 3ampoc, HAaXOIUTh NYTHU ONPEIENICHUS JOCTOBEPHOCTH IIOJIYYEHHOM HH(pOpMAIMM HAa OCHOBE
UMEIOIIMXCS 3HAHUHN U TOTIOJIHUTEIbHBIX HICTOYHUKOB;

UCITOJIb30BaTh MPHU BBIMOJIHEHUN YUEOHBIX 33JaHUN HAyYHO--MIOMYJISIPHYIO JINTEPATypy PU3HUECKOTO COJCpKaHUS,
CIpaBOYHbIE MaTepuajbl, pecypchl cetu IHTepHeT, BmajgeTs mNpuéMaMH KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co31aBaTh COOCTBEHHbBIEC TMCHMEHHBIE M YCTHBIE COOOIIECHHSI Ha OCHOBE MH(GOPMAIINH U3 HECKOJIBKUX UCTOYHHUKOB
dusznuecKkoro coaepKaHus, MyOTUIHO MPEACTABIATH PE3yIbTAThI MPOSKTHOM WIIM UCCIEA0BATELCKON NEATEIbHOCTH,
MIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YUYEHHBIN MOHATUUHBIN anmapaT U3y4aeMoro pasjeiia pU3nKy U COMPOBOXKIATh

BBICTYIUUICHUE TIPE3CHTAIIUEN ¢ YUETOM OCOOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.
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