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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTIO OOIIEro 00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHON HPOrpaMMmbl, NpPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (peaepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH OOYYarOIIMXCS M OPraHU3aluio HU3YYCHHS
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBaroTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEeAMETHBIM pe3yjbTataM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam oOyueHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yUJaroInXcs.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHCTEMOOOPA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpOHOMHEH U (PU3HUIECKON
reorpadguei, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIIAaBHBIX 3ajad (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00ydJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSMH, XapaKTepHU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

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

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHbIE
JIOKa3aTeNbCTBA JJIsl TOJTYUEHHUS BBIBOIOB.

enmn wu3ydyeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro 00pa3oBaHUSA
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «Dduszuka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®expepanuu, pearn3yronmx
OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM



Konnerun Munucrepctsa npoceiienus Poccuiickoit denepanuu (mpoTokos ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

NpHOOpETeHHE WHTEpeca M CTPEMIICHHS OOYYaOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3YUYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJICTABICHUNA O POIM (U3MKU IS PA3BUTHS JAPYTHX
€CTCCTBECHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEeMy 00YYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O

O6IIICFO 06p330BaHI/I$I obecrieunBacTCs PCIICHUEM CIICAYIOIIUX 3aaa4.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacuYCTHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTopHble  pabOTBl W  SKCIEPUMEHTAJIBHBIE HCCIEAOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIEeCKOro COAepKaHus,
BKJIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaTbHON AeTETPHOCTH, CBI3aHHBIMU
C (GUBHKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKOU HAYKH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B Helel0), B 8
KJacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpammMe o (pusnke nepedeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATENILHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00yy4aromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aM€eHa 10 (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

®usuka — Hayka o npupoze. SBinenus npuponsl. dusznueckue sBICHUA:
MEXAHUYECKUE, TEIUIOBBIC, DJIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusmyeckue
npubopsl. [lorpenHocTs u3MepeHuit. MexayHapoiHasi CUCTEMa €IMHMUII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3Y4YalT MPUPOY.
EcTecTBeHHO-HayUHBI METOJl MO3HAHUSA: HAOJIOJICHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, DKCIIEPUMEHT 10 MPOBEPKE TUMOTE3, OOBICHEHUE
Habmonaemoro sBienus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpUOOPHI U MPOIEAYpa MPAMBIX U3MEPECHHUN aHAJOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHue UEHbI IeJEHUs IIKaJIbl U3MEPUTEIHLHOTO Mpubdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMA XUJIKOCTH M TBEPAOTO Tea.
4. OmpepneneHue pa3MepoB MaJbIX TEl.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIIEPaTyPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MOJIETA
HIapvKa, MyImEeHHOTO TOPU30HTAIBLHO, TeM OOoJbile, YeM OOoJbIlle BHICOTA
IycKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOEHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne yactui] BemiecTBa. CBs3b CKOPOCTH JBWKEHUS YaCTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTXKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpucTtamindeckux) Tena. B3auMoCBs3b MEXKIy CBOMCTBaAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnropeHue OpOYHOBCKOTO JIBHXKEHHSI.



2. HaGmonenue nuddysuu.
3. HaGnmionenue  siBIeHUN,  OOBSACHSIONIUXCS — MPUTSKEHHEM  WUIU
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomost u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.

Pasznen 3. JIBu:keHue U B3aUMO/IeilicTBHE TeJl.

MexaHuueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBUKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHHUS CKOPOCTHU [IBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH Telna.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B CIIUHHIIE
00BéMa BelecTna.

Cwta Kak XapakTepUCTHKa B3auMojaercTBus Tes. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TshkecTd. Cujia TSKECTH Ha Apyrux IuaHetax. Bec tena. HeBecomocth. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpayuu.

Ha6nronenne MexaHM4ecKoro JBUKEHUS Tea.
HN3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGnronenue siBeHUs: HHEPIIUH.

CpaBHeHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomost u onvimot.

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABWKEHUS (IIapuKa B KUIAKOCTH,
MOJIETN JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeHe CKOPOCTH CKOJBKEHUS OpycKa WIM IIapuKa IO
HAKJIOHHOM IIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TeaA.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPYKUHBI OT TMIPUITIOKEHHOMN CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIBKEHUS OT
Beca Teja M XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Paznea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra30B.

1
2
3
4. HalGmoneHne n3MEHEHHUSI CKOPOCTH TIPH B3aUMOJCHCTBUU TEII.
5
6.



Hanenune. CriocoObl yMEHBIICHHS U yBEIMYEHU JaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJieHUS Tra3za OT 00bEéma, Temmeparyphl. llepegaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH [lackang. [IHeBmaTmueckue

MaIIMHbI. 3aBUCHUMOCTh IAaBJICHUS J>KUIKOCTH OT TIyOWHBL. [ MapocTaTHdecKuii
napanokc. Coobmaromuecs cocyasl. ['uapaBirueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TaBICHUS.

JleiicTBHE KHUIKOCTH ¥ ra3a Ha MOrpYyXEHHOE B HHUX Tello. BriTankuBatomias

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoruiaBanue.
Jemoncmpayuu.

o U A~ w N e
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBI.

IIepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTU
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomwt u onvimeot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OnpeneneHue  BBITAIKUBAIONIEH  CWJIBI, JCWUCTBYIOIIEM Ha  TeJoO,
IIOrPYKEHHOE B JKUIAKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIUME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JEUCTBYIONIEH HAa TEIO0 B JKUAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30HO0AbEMHOCTH.

Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.

Mexannueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MmexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpaieHne 0OTHOTO BHUJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomost u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOU ITOBEPXHOCTH.
2. Hccnenosanue yciioBUM paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPaHEHHS] MEXAaHUYECKON SHEPIHUHU.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca u pa3Mmepbl aTOMOB M MOJIEKyJd. ONBIThL, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOro, SKMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYISIPHO--KHHETUUYECKON TEOpHUHU.
CmaunBaHuEe U KaWJUISIPHBIE sIBJICHUS. TemIoBOe pacCIIMpEHUE U CKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBH)KEHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPruu:
TEeIIonepeaayda U COBEpIIEHUE paboTHI. Buasl TEIJIONEPEIAYN:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonnuectBo TemnoTel. YaenbHash TEMIOEMKOCTh BelllecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTrO
JABJICHUSL.

BrnaxxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CTOPAHMUSL.

[Mpunuunel padotsl TernoBeix aBurateneit KIIJ TermnoBoro npurarens.
TennoBble IBUTaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGnrogeHne OpOyHOBCKOIO IBUKEHHS.
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10.
11.
12.
13.

Habnronenune nuddysun.

HaOnronenue siBneHuii cMaurBaHUs U KalTWUISPHBIX SBICHUN.
HaOntonenue TemioBoro paciumpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Bunsl Tenonepenaymn.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHn pabOoThl BHEITHUMH CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMuHbIX BEIIECTB.
HaOmronenne KuneHus.

HabOntoienre mocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEéMa 1 HArpeBaHUS W OXJIAKICHHS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

Habmronenne w3MeHeHHS BHYTPEHHEH OSHEpPruud Tella B pe3yJibTaTe
TEIJIoTIepeIauu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca ucnapeHus.

OrnpeneneHne OTHOCUTEIIFHON BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeapHON TETUIOTHI IUIABICHUS JIbA.

Pa3zpnen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona snekTpuyeckux 3apsnoB. B3aumonericTBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TET OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnojs. [IpuHiun
CYyHEPHO3ULIMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBHUS CYILIECTBOBAHUS DJICKTPUUECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka nenu. [lociemoBaTenbHOE W MapajuieNIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3aumMoAeHCTBUE  TMOCTOSHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJNIeKTPOABUTATENIb TOCTOSTHHOTO TOKa. Mcronb3oBaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOy YEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHIyKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
. BzanmopencTBue nocTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHo€e 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO T10JI1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIHH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomost u onvimot.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AlMU  TeJI HHIAYKIUEH U 1pH
CONPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJICEKTPUUYECKOrO TMOJA HAa MPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN TMOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKECHUM TIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOrO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYLIETO YE€PeE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOrO TMOJS TMOCTOSIHHBIX ~ MarHUTOB MpU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyIlKe.

18. M3yueHue AeiCTBUSA MarHUTHOT'O I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIIMH:
UCCIIEIOBAHME H3MEHEHUM 3HAYEHHUs U HaNpPaBICHUS WUHAYKLMOHHOIO

TOKa.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHME. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBr>keHue. HepaBHoMepHoe npsiMoiinHeiiHOe ABWkeHue. CpeaHsisi U MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKCHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHoe JBkeHue. CB0oOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTeNnbHOE YCKOPEHUE.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tpetuii 3akoH HeroToHa.
[TpuHUMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TPeHUsl CKOJIbKEHHUS, Chjla
TPEHUS MOKOs, IPYyTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpalieHusa. MomeHT cuibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta M MOLIHOCTh. PaboTa cuil TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprus cxxaTou npyxuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaOmronenue MeXaHUYECKOTO JABUKEHUS Tella OTHOCUTENIBHO Pa3HBIX TEJ

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUN ABWKEHUS OJHOTO M TOrO K€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTH U YCKOPEHHUS NMPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

Habnronenue aBuxkeHus Tela no OKpy>KHOCTH.

HaOnronenne MexaHn4ecKkux SBJICHUM, MPOUCXOSIIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBHKEHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

Habntonenne paBeHcTBa CHUII IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiryJsibca Npu B3aUMOJIECUCTBUU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOICHCTBUU TEI.

CoxpaHeHue UMIyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHre UMIMyJibca Mpu adCOIOTHO YIPYTrOM B3aUMOICHCTBUH.
HaOnronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHue MEXaHUYECKOM PHEPTUM TIPU JIBUKEHUM TEJa MO 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomost u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka WM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HaKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJbHOM CKOPOCTHM MYTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3pPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue padbOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JBUXKEHUM Tella
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOTBl CHUJIBI  YOPYrOCTH NpH  TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpAHEHUS DHEPTHH.

Pa3znen 9. Mexann4yeckue Koy1ie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: TIEPHO/I,
4acToTa, aMIUIATyaa. MareMaTui4ecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPrUU MpPH KOJIeOATEIHLHOM IBUKEHUU.

3aryxaromme — koneOanus.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. I[IpomoneHbie U
NOMNEPEYHbIE BOJIHBIL. JlIMHA BOJHBI M CKOPOCTh €€ paclnpOCTPAHEHUS.
MexaHn4YeCcKUE BOIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MH(ppa3Byk u

yIBTPa3BYK.
Jemoncmpayuu.
1. Habmonenuwe koneOaHWiA TeNm MO NEWCTBHEM CHIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HaGmonenue xoneOanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
3. HaOmronenue BbIHYKICHHBIX KOJICOAHUN U pe30HaAHCA.
4. PacnipocTpaHeHue MpoOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGuroeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUU PE30HAHC.

Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHre dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompezenenne 4acTOTHI U Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHUoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TEPHOJIa KOJIEOaHUN MPY>KHHHOTO MasTHHKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. 3Mmepenue yckopeHusi CBOOOAHOTO MaJCHUs.
Pa3pnen 10. Di1eKTPOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMAarHuTHele  BOJIHBL.  (CBOMCTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexrpoMarHUTHBIX BOJH. lcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomovt u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHErHOE

pacnpoctpanenue ceta. 3atmenusi Connia u Jlynsl. Otpaxxkenue ceta. [lnockoe
3epKaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TpejaomieHUs cBeta. [loHOe BHYTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHWE TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak onruueckas cuctemMa. bBiIM30pykocTh U
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel Hetotona. Crnokenue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o00paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xoa mydeii B cOOMparoIeil TuH3e.

XO0J Iy4el B pacCenBaroIIEeH JIUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToarnmapata, MUKPOCKOTA B TEIECKOTIA.

10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa MpM CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIila OTPAa)K€HHUS CBETOBOIO JIydya OT yrja
TaJICHUS.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTJla MPEIIOMIJIEHUS CBETOBOIO JIiyda OT yTJia
MaJICHUS Ha TPAHULIE «BO3LYyX—CTEKIION.
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4. llonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Onpenenenue (HOKyCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JIVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIEKT.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB NPH UX HAOIIOJCHUU uepes
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraomieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PannoaktuBHOCTh. Asbda-, 6eta- U raMma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. W3orombel. PannoakTuBHBIE
npeBpauienus. [lepron nomypacmnaia aTOMHBIX SAED.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MACCOBOTO YHCEL.
DHeprusi CBsi3M aTOMHBIX sAnep. CBs3b Macchl M 3HEpruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia v 3BE37.

SAnepHast sHepreTuka. JleMCTBUS paMOAKTUBHBIX HW3JIYUYCHUN Ha KUBbBIC
OpTraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3ITy4YEHUs U MOTJIOUIECHHUS.

2. CrHekTpsl pa3InyHbIX I'a30B.

3. Cnekrtp Bojopoa.

4. HalGmoneHue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka MOHU3UPYIOMNX U3JTYyUYECHUH.

6. Peructpauus uznydeHus: NpUpOJAHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopnuie pabomost u onvimot.

1. HaGnropeHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB M3ITYUYCHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHUE DHEPrUU YaCTULBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKOINIA MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIIIIT MOYJIh IPETHA3HAYCH JIJISI CHCTEMATU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCEro Kypca (DU3MKH, a TAaKKe IS MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy M0 (Gu3uKe [ 00ydarouuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MpeMeET.

[Ipy M3yyeHnu TaHHOTO MOAYJIA PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUJIbI
NEATeNIbHOCTH, HA OCHOBE KOTOPBIX O0OECIIEUUBAECTCS TOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, (opmupyercs
€CTECTBCHHOHAY4YHasi IPaMOTHOCTh. OCBOCHHME HAyYHBIX METOJIOB MCCIEHOBAHUS



SBJICHUN NPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMHU OOBACHITH (PU3HUECKHE
SIBJICHUS, TPUMEHSSA [OJYYEHHbIC 3HAHWs, pelarb 3aJadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JAESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia Peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusi, B KOTOPHIX WM
IpeJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacro3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPY>KAIOIIEH TPUPOJI€ U MOBCETHEBHON KU3HM;
UCIIOJIb30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NYECKUX SBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYUYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Ham0oOJie€ BaXKHBIX JOCTHKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MTPAKTAUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUS

N3yuenne ¢u3uku Ha ypoOBHE OCHOBHOTO o001mero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUXKECHHE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHus (U3MKM HA YpPOBHE OCHOBHOTO OOILEro
oOpazoBanus y oOyuwaromerocs OyayT cPOpMHUpPOBAaHBI  CIEIYIOIINE
JUYHOCTHBIC PE3yJIbTaThl B YACTHU:

e 1) MaTPHMOTHYECKOT0 BOCIIMTAHUS:

e — TPOSBICHUWE HHTEpPECa K HUCTOPUU M COBPEMEHHOMY COCTOSIHHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

e — IIEHHOCTHOE OTHOIIICHHE K JOCTH)KECHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;

e 2) rpa’kKIaHCKOIO U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXXIEHUU OOIIECTBEHHO
3HAYMMBIX M JTHYECKUX TMpoOJieM, CBA3aHHBIX C TMPAKTUYECKUM
IPUMEHECHHEM JOCTIKECHUHN (DU3UKHU;

e — OCO3HaHHE BAXXHOCTH MOPAIbHO--3THUECKUX MPUHIUIIOB B JACSATEIBHOCTH
YUYEHOT0;

e 3)3CTeTHYECKOro BOCIIMTAHUS:

e — BOCHPHUATHE ICTETUYECKUX KaYeCTB (PU3NUYECKOIN HAYKHU: €€ rapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHMS:

e — OCO3HAHME IIEHHOCTH (PU3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MIO3HAHUS  MHpPA, OCHOBBI  pPA3BUTHSA  TEXHOJOTHH,  BaKHEHILECH
COCTABJIAIOLIECH KYJIbTYPHI;

e — pa3BHUTHE HAYYHOM JIFOOO3HATENBHOCTH, MHTEpECa K MCCIEI0BATEIbCKOMN
NEeATEIbHOCTH;

e 5) (¢opvmupoBanus KyJbTYpPbl 310POBbSI M 3MOLUOHAJIBLHOIO
0J1aronoJIy4us:

e — OCO3HAHHWE IIEHHOCTH O0e30macHOro oOpa3a XKU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpEe, BAXHOCTU MPaBHJI OE30MacHOTO MOBEJACHUS Ha
TPaHCIOPTE, HA IOPOTax, C AJIEKTPUUECKUM U TEIJIOBBIM 00OPYJIOBAaHHEM B
JOMAITHUX YCIIOBUSAX;

e — chOpMHPOBAHHOCTh HaBbIKa pedICKCHU, MPU3HAHWE CBOETO TpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

e 6) TPyI0BOIO BOCIIMTAHMS:

e — AKTMBHOE Y4YacTH€ B PEUICHUM MPAKTUUECKUX 3a/Jad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3alud, TOpoja, Kpas) TEXHOJOTHYECKOU U



COIIMATIbHON HAMpaBJICHHOCTH, TPEOYIOIMMX B TOM uuclie U (HU3UYECKUX
3HAHUM;

e — UHTEpEC K MPAKTUYECKOMY M3YUEHUIO Tpodecchii, CBA3aHHBIX ¢ PUBHKOMN;

e 7)3K0JOrH4eCKOro BOCIIMTAHUA:

e — OpHUEHTAIlMi Ha NMPUMEHEHUE (PU3MYECKUX 3HAHUU JJIA PEIICHUS 3a7ad B
o0JlacTu OKpy’Karoliel cpejabl, IIaHUPOBAHUSI MOCTYINKOB M OIEHKH HX
BO3MO>KHBIX TTOCJICACTBUH JJIs1 OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHUE TJIO0ATBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM U MyTed uxX
pelieHus;

e §8) ajanTanmum K M3MEHSIIOIUMCS YCJIOBUSAM COUMATBLHON U MPUPOTHOI
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICCTBUU TIPHU BBINOJHEHUH HWCCIEIOBAHUN U
MPOEKTOB (PUBMUECKON HAMPABICHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSIM

APYTHUX;

e — TIOBBIIIICHUE YPOBHSA CBOEH KOMIIETCHTHOCTH 4Yepe3 MPaKTHUYCCKYIO
JESATEIBHOCTD;

e — TOTPeOHOCTH B (OPMHUPOBAHWUU HOBBIX 3HAHWH, B TOM YHCJIE
dbopMyIMpoOBaTh HJEH, IMOHATHSA, THUNOTE3bl O (PU3NYSCKUX OOBEKTaX H
SBJICHUSX;

e — oOCO3HaHHWe AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEU B
obnactu PU3HKY;

e — IUIAHUPOBAHHME CBOETO PAa3BUTHUS B MPUOOPETEHHWU HOBBIX (HUIUYECKUX
3HAHUM;

e — CTpeMJICHHWE aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBSI3M TPUPOJIBI,
oOIecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIIOJb30BAaHUEM (PU3HUECKHUX
3HAHUM;

e — OIEHKAa CBOUX JIEUCTBUU C Y4YETOM BIIUSAHHS HAa OKPYKAIOIIYIO Cpeny,

BO3MOYKHBIX TJI0OAJIBHBIX MMOCIIEICTBHIMA.
METAINIPEAMETHBIE PE3YJIBTATBI

B pesyinbrare ocBOCHHs TporpamMmbl 1Mo (DU3MKE HAa YpPOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOywatomerocs  OyayT — cpopMUPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE NI03HABATEILHBIC
YHUBEpCAIbHBIE Y4YeOHBbIC JCHCTBHSA, KOMMYHHKATHBHBIC YHHBEpPCAJIbHBIC
ydeOHbIC JCHCTBHSI, PETYJIATUBHBIC YHUBEPCAILHBIC yIeOHBIC ICHCTBHSI.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA



ba3oBble JJoruuyecKkune I[EﬁCTBHH .

BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKH OOBEKTOB
(s1BIEHUI);

YCTaHABIMBATh CYIIECTBEHHBIM NMpPHU3HAK KiIacCU(PUKALWU, OCHOBAHUSA
1U1st 00001IEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B paccMaTpHUBAEMbIX
dakTax, MaHHBIX W HAOJIOJEHUAX, OTHOCAIIUXCA K (PU3MUECKUM
SABJICHUSM;

BBISIBJISITH IPUYMHHO--CJICICTBEHHbBIE CBSI3U NPU U3YUYEHUU (PU3HUYECKHUX
ABJIGHUA W TPOILIECCOB, JIeJaTh BBIBOJBI C  HMCIOJb30BaHHEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHUH, BBIBUTATh TUIOTE3bI
0 B3aUMOCBSI35IX (PU3NYECKUX BEJIUYMH;

CaMOCTOSATEIILHO BBIOMpPATh CHOCOO penieHus yuyeOHoW (usnvyeckoi
3a/1auu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB pElICHUs, BIOOp Haubolee
MOJIXOJISAIIET0 ¢ YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKHe JeHCTBUS .

UCIIOJIb30BaTh ~ BOMPOCHI  KaK  MCCIICIOBATCIIBCKUNA ~ HMHCTPYMEHT
TIO3HAHUS;

NPOBOJIUTH IO CAMOCTOSITETLHO COCTaBJICHHOMY IUIaHY  OIIBIT,
HECIIOKHBI (PU3NYECKUI DKCIEPUMEHT, HEOOJBIIOE HCCIIeI0BaHNE
(U3NIECKOTO SBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh U JIOCTOBEPHOCTh WH(OPMAIIHIO,
TIOJTYYEHHYIO B XOJI€ UCCIICJIOBAHUS WUJIH SKCTICPUMEHTA,
CaMOCTOSITEIbHO  (OPMYJIUPOBATH OOOOMMICHWS W  BBIBOJABI  IIO
pe3yJbTaTaM MpOBEIEHHOTO HAOIIOICHNUS, OIIBITA, UCCIICIOBAHNS;
NPOTHO3UPOBATh BO3MOJXKHOE JaibHEWIIee pa3BUTHE (DHU3UUECKUX
IPOIIECCOB, a TaKXe BBIIBHTaTh IMPEANONIOKCHHUSI 00 WX Pa3BUTHH B
HOBBIX YCIIOBUSIX H KOHTEKCTaX.

Padora ¢ undgopmanmeii:

NPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3alPOCHI TPU TTOUCKE
1 0TOOpe MH(POPMAIIUY WU JAHHBIX C YIETOM MPETIOKEHHON YIeOHOU
bu3nveckoi 3a1a4m;

aHAIM3UPOBATH, CUCTEMaTU3UPOBATh u WHTEPIPETUPOBATH
WHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM TIpE/ICTaBICHUS;
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYI0 (OpPMY TIPEACTaBICHUS
uHGOPMAIMK W WIIIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMU
CXeMaMu, AruarpaMMamMu, HHOU rpaduKoi M MX KOMOWHAIIASMH.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHA:



B X0/1€ 00CYXJIeHHUs y4eOHOro MaTepuala, pe3yabTaToB J1a00paTOpPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMbl M BBICKA3bIBaTh HJIEW, HAIICJICHHBIE HA pEIICHHE 3a7aud |
noJepKaHue 01aroKeIaTeaIbHOCTH OOIICHHS,

COTIOCTaBIISATh CBOM CYXKICHHUS C CYXACHHUSIMH JIPYTHUX yYaCTHUKOB
auanora, oOHapyKUBATh Pa3IMure U CXOJICTBO MO3UIINN;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMCbMEHHBIX TEKCTAX;
NyOJIMYHO TPEACTaBIATh PE3yJIbTaThl BBHIMOJIHEHHOTO (DHU3HUECKOTO
OTbITa (IKCTIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAUBHUIYaTbHOW pabOThl TpHU pPEIICHUH KOHKPETHOW (HU3MUecKOi
npo0JIeMBbl;

NpUHUMATh Il COBMECTHOM JICITETbHOCTH, OpPTaHH30BHIBATH
AecTBUS TO €€ JOCTHIKCHHIO: paclpeieNisiTh PO, O00CYXKIaTh
MPOIIECChl W PE3yJIbTaThl COBMECTHON paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa
10 CBOEMY HAIPABJICHHUIO W KOOPAMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/1bl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(hOPMYIMPOBAHHBIM yUACTHUKAMU B3aUMOIEHCTBHUS.

PeryjsiTuBHBbIe YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

BBISBJISATH MPOOJEMbl B JKM3HEHHBIX U  YYEOHBIX CHUTyaIHsX,
TPEOYIOIIUX JIJIsl pelieHrs (PU3HIESCKUX 3HAHUM;

OpUEHTUPOBATHCS B PA3IMYHBIX TMOAXOJAX NPUHATHUS PEIICHUN
(MHOIMBUyaIbHOE, TIPUHATHE PELICHUS B TPYIIE, MPUHATHE pEUICHUN
TPYIIION);

CaMOCTOSTEIILHO COCTAaBJISTh AITOPUTM perieHus (GU3NUECKON 3a1adu
WIM IUIaHA HCCIIEIOBAHUS C YYETOM HMMEIOLIUXCA PECYpPCOB H
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTHpPOBaTh TMpeljaracmbie
BAPUAHTHI PELICHUN;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CﬁMOKOHTpOHb, AMOIUOHAIbHBIN MHTEJJIEKT:

JlaBaTh AJICKBAaTHYK OILIEHKY CHUTyallud W OpejaraTe IUIaH €€
U3MEHEHUS,



OOBSACHATh TNPUYUHBI JOCTHXKEHHS (HEJIOCTHIKEHHS) pe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YKCJIE B X0/ BHIIIOJTHEHUS
(u3MUECKOro HCCIEOBAaHUS WM I[POEKTAa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHUBILIUXCA CHUTyallud, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJjIbTaTa LIeJId U YCIOBUSM;

CTaBUTb Ce€0sl Ha MECTO JpYyroro 4ejgoBeKa B XOAE CIOpa WIU
JUCKYCCUU Ha HAy4yHYIl0 TEeMy, IMOHUMAaTh MOTHBBI, HAMEpPEHHUS U
JIOTUKY APYTOro;

NpHU3HABaTh CBOE MPAaBO HA OLIMOKY MPH pelIeHUH (PU3MUYECKHUX 3a7ad
WIH B YTBEPKJICHUIX Ha HAyYHbIE TEMBI U TAKOE KE MPABO JPYroro.

NPEJMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 kJjacce IpeIMETHbIE pe3yiabTaThl Ha 0a30BOM
YpOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XHUMHYCCKUE SBJICHUS,
HAOJIIOJICHHUE, SKCIICPUMEHT, MOJICNb, TUIIOTE3a, SAUHUIBI (PU3NUCCKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHbIe COCTOSIHUS BellecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)KCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOPHS, PaBHOACHCTBYIOIIAsA
cuma, gaepopmanms  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOIIIAFOIINECS COCYIBL;

pasnuyath sBieHHS (qudys3usa, TEIIOBOE JBM)KCHHE  YaCTHIL
BCIICCTBA, PABHOMEPHOEC JBMIKCHUE, HEPAaBHOMEPHOE JBHIKCHUE,
WHEPIMs, B3aUMOJICHCTBHE TCJI, pPaBHOBECHEC TBEPABIX TEI C
3aKpEIUIEHHONH OChI0 BpalllcHHWS, Iepeaada JaBJICHHS TBEPABIMU
TEJIaMH, >KHJIKOCTSIMHM M Ta3aMu, aTMOc(epHOE JaBJICHHE, IIJIaBaHUC
TEJ, TPEBPAIICHUS MEXaHWYEeCKOW DSHEPruu) IO OINHCAHHIO UX
XapaKTePHbIX CBOHMCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOIIUX
JTaHHOe (DU3NYECKOE SIBJICHUE;

pacIio3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3NUECKUX SBICHHA B
OKpY’)KaroleM MHpE, B TOM uHuciie (U3UIECKHE SIBICHHS B IPHUPOJIC:
IPUMEPHI IBHKCHUS C PA3TUYHBIMUA CKOPOCTSIMH B KHBOW M HEKHWBOM
IpUpOJIe, JCHCTBHE CHUIBI TPEHHS B MPHUPOAC M TEXHUKE, BIHMSHUC
aTMOC(EpHOTO JaBJICHHUS HA )KMBOW OPTraHU3M, IIABaHUE PHIO, phIYaru
B TEJe 4YeIOBEKa, MPHU STOM IIEPEBOJUTH MPAKTHUYCCKYIO 3a/1ady B



y4eOHYI0, BBIJICATh CYIIECTBEHHbBIE CBOMCTBA (MpU3HAKH) (DU3NUECKUX
SIBJICHUU;

OMHUCHIBATh HW3YUYEHHbIC CBOWCTBA Tl U (U3WYECKUE SBICHUS,
UCTIONB3Ysl  (PU3MYECKHE BENIMYMHBI (Macca, O0O0BEM, TJIOTHOCTH
BEIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC TeJjla, CWiIa TPEeHHs, JaBjeHue (TBEPIOro Teina,
KUJKOCTH, Ta3a), BHITAJIKMUBAIONIAsl CWJIA, MEXaHWYecKas padoTa,
MOIIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJIbI, KOA()(PHUIMEHT TMOJIE3HOTO
NEeUCTBUSI MEXaHU3MOB, KHHETUUECKAsl U TTOTCHITMAIbHAS YHEPTUSI ), TIPU
OTMMCAHUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUN CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, UX OO0O3HAUCHHS] ¥ €AUHULBI (U3UYECKUX BEJIUYUH,
HAXOJIUTh (POPMYJIbI, CBS3BIBAIONINUE TAHHYIO (PM3UYECKYIO BEJIMYHUHY C
JIPYTUMH BEIUYMHAMHU, CTPOUTH T'PapUKH H3YUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBa Tei, (U3WYECKHE SIBICHUS M IPOIIECCHI,
UCIIONIB3Ysl TIpaBHWJIa CIOKEHUS CUJl (BIOJIb OJHOM TpPsIMOIl), 3aKOH
I'yka, 3akoH Ilackans, 3akoH ApxuMmenaa, IpaBUJIO PAaBHOBECHUS pblyara
(O70Ka), «30J0TOE TPABWIO» MEXaHUKH, 3aKOH COXpaHEeHHs
MEXaHUYECKOW SHEPIHH, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (hU3MYECKHUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
Yucl€ M B KOHTEKCTE CUTyallMd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO--CIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHEe U3 1—2 JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1—2 M3yYEHHBIX
cBOMCTBa  (M3WYECKMX  SBJICHUM, (PU3MYECKUX  3aKOHA  WIIH
3aKOHOMEPHOCTH;

pemiaTte pacu€THble 3aaud B 1—2 JEHCTBUA, HCIOIB3YsS 3aKOHBI U
dbopMyIbl, CBI3bIBAIONIME (PU3NYECKUE BEIUYHMHBI: HA OCHOBE aHAIM3a
yCJIOBHUS 3aJaudl  3alKChiBaTh KpaTKO€ YCJIOBUE, MOJICTaBIATh
dusznueckre BeTUYUHBI B (OPMYJIBI M MPOBOJIUTH PACUEThI, HAXOIUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOAMMBIC ISl PEUIeHUs 3a/ad, OICHUBATh
PEATHCTUYHOCTH TTOTYYeHHON (PU3MYECKON BEIIMYNHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIINTh MPU TMOMOIIH
¢u3nUecknx METOJOB, B OINHWCAHUUA WCCIENOBAHUS  BBIICIATH
IPOBEPSAEMOE MPETIOTI0KEHNE (runoresy), pas3nuyath u
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTAT, HAXOIUTH OIMUOKUA B X0/
OMbITa, JIEJIaTh BBIBOJIBI IO €0 pPe3yJibTaTaM;

IPOBOAUTH OMBITHl TI0 HAOMIOACHUIO (PU3WYECKUX SBICHUN WU
(GU3MYECKUX  CBOMCTB  Te: dbopmynupoBaTh  MpPOBEpsiEMbIC



MPEANOJIOKEHUsl,  COOMpaTh  YCTAHOBKY M3  MPEJIOKEHHOIO
000pyI0BaHUS, 3AMUCHIBATh XO/1 OMbITa U (HOPMYJIUPOBATH BHIBOJIBIL;
BBITIOJIHSITh TIPSIMbIE M3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MacChl TeJa,
0o0b€Ma, CHJIBI U TEMIIepaTypbl C HCIOJIH30BAHUEM aHAJOTOBBIX H
u(poBBIX MPUOOPOB, 3aMKUCHIBATH IMOKAa3aHUs NPUOOPOB € y4ETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEITHMUHUHBI
OT JPYTro#l ¢ UCIOIB30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTU
PaBHOMEPHO ABWKYILIETOCS Tejla OT BPEMEHU JIBUKEHUS Teja, CHUJIbI
TPEHMsI CKOJIbXKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€l YW HE3aBUCUMOCTH CHWJIbI TPEHHUS OT IUIOIIAJAM CONPUKOCHOBEHMS
TEJ, CUJIbI YIPYTOCTH OT yJIMHEHUS MPYKUHBI, BHITATKUBAIOIICH CUIIBI
OoT 00BEMa MOTPYKEHHOM YACTH TeJla M OT IUIOTHOCTH KHUIKOCTH, €
HE3aBUCUMOCTH OT TUIOTHOCTU Tejla, OT TIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUM IJIABAHUS TEJI, YCIOBUI paBHOBECHS phlyara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHHU YYEOHOTO HCCIIEIOBaHMUS,
cobuparb  yCTAaHOBKY W  BBINIOJHATH  W3MEPEHUsS,  CIEAYS
NPEJIOKEHHOMY TUIaHY, (UKCHPOBATh pE3YyJbTaThl TMOJYYEHHOM
3aBUCUMOCTH (DU3MYECKUX BEJIWYHUH B BUJE MPEJIOKEHHBIX TaOIUI[ U
rpaduKoB, AeaTh BEIBOBI MO pe3ybTaTaM UCCIIeI0BAHMUS;

IPOBOAUTH KOCBEHHbIE M3MEPEHMs (HU3MUYECKUX BEIMUYMH (TJIOTHOCTH
BEILECTBA KUAKOCTU W TBEPAOrO TeJa, CHUJIAa TPEHHUS CKOJBXKEHUS,
NABIICHWE BO3[yXa, BBITAIKMBAIOUIAs CWJIA, JEHCTByHOmas Ha
NOTPY>KEHHOE B JKHJIKOCTh TeNO, KOA(D(PUIMEHT MOJE3HOTO JCHCTBUS
IPOCTBIX MEXAHU3MOB), CJHEAys TMPEIJOKEHHOW HWHCTPYKLUMH: TpPH
BBITIOJTHEHUU U3MEPEHHI coOUpaTh HKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY U
BBIYHCJISITh 3HAUEHUE UCKOMOW BEJTMYHNHBI,

coOmoMaTh TpaBWjia TEXHUKH O€30macHOCTH mpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKHUX yCTPOMCTB:
BECHI, TEPMOMETpP, JHUHAMOMETpP, COOOIIMAIOIIUECS COCYJBI, OapomeTp,
phIYar, MOJABUKHBIA U HETTOABUKHBIN OJI0K, HAKIIOHHASI TNIOCKOCTH;
XapaKTepu30BaTh MPHUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha UX omnucaHus (B TOM YHUCIE:
NOAIIMITHUKHA, YCTPOWCTBO BOAOMPOBOJA, THAPABIMYECKUN Mpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), HCIOIb3Yys
3HaHHWSI O CBOWCTBaX (U3MUECKUX SBICHHH W HEOOXOJMMbIC
¢du3nyueckre 3aKOHBI U 3aKOHOMEPHOCTH;



K

OpPUBOAUTH TPUMEPHl  (HaXOoOWTh HWHGOpPMALKIO O MpHUMEpax)
MPAKTHYECKOTO HCIIONb30BaHUS (PU3MUYECKUX 3HAHWN B MOBCEIHEBHOU
KU3HU JIJ11 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
Y TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUs 30POBhS U COOIIOCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;
OCYUIECTBJISITh OTOOp MCTOYHUKOB HH(opMauuu B HHTepHere B
COOTBETCTBHHM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSl 3HAHUA M MYTEM CpaBHEHUS pPA3IHMYHBIX HCTOYHHUKOB
BBIJICTSITh MH(OpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WU
MOKET OBITh HEJJOCTOBEPHOM;

UCTIOJB30BaTh TMPHU  BBIOJHEHWU YYEOHBIX 3aJaHUl  HAay4IHO--
NOMYJIAPHYIO JUTEpPaTypy (U3HUECKOTO COJCpXKAHUS, CIPABOYHBIC
MaTepuanbl, pecypchl cetu  MHTepHeT, BIaAeTh NpuUEéMaMu
KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHGOPMAIMU W3 OJHON
3HAaKOBOH CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpATKHE MUCHMEHHBIE M YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(MOpMaNUU (PU3UIECKOTO COACPKAHUS, B
TOM 4YHUCJIe MyONWYHO JAeNaTh KpaTKHUE COOOIICHHS O pe3yJbTaTax
NPOEKTOB WM YYeOHBIX HCCJIEAOBAHMM, TPH OSTOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN TOHATUWHBIN anmapat Kypca (U3UKH,
COIPOBOK/IaTh BBHICTYIJIEHHUE NPE3CHTAIIUEH;

NP BBITIOJIHEHUH y4E€OHBIX MPOEKTOB U UCCIEAOBAHUNA paclpeneisTh
00S13aHHOCTH B TPYNIIE€ B COOTBETCTBUU C MOCTABIECHHBIMH 3aJa4aMH,
CIEIUTh 3a BBHIMOJHEHUEM IIJIaHA JCHCTBUM, aJEKBATHO OIICHUBATH
COOCTBEHHBI BKJIaJl B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIUX.
KOHIy oOyueHUs B 8 KJjiacce NpeaMeTHBIE pe3yIbTaThl Ha 0a30BOM

YpOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUM:

UCIIOJIb30BAaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEMIOBOE
JNBUKEHHE aTOMOB W MOJEKYJ, arperatHbleé COCTOSIHUSI BELIECTBa,
KpUCTAITUYECKHE U aMOp(HBIE Tena, HACHIIIICHHBIA U HEHACHIIIICHHBIN
nap, BIQXHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSA SHEprus,
TEIUIOBOM  JBHUIaTeNlb, JJEMEHTApHBIA  JJIEKTPUYECKHUM  3apsf,
ANEKTPUYECKOE TI0JIe, TPOBOJAHUKA U JUDJIEKTPUKU, MOCTOSHHBIN
ANEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;

pa3nuyath SBJICHUS (TEMJI0BOE paclIMpPEHUE U CKAaTHe, TeIlonepenaya,
TEIJIOBOE  paBHOBECHE, CMayUMBaHHWE, KaNWUISIPHbIE  SIBJICHMS,
UcCIapeHue, KOHJICHCAIus, JIaBJIEHUE, KpUCTAJTU3ALMS
(oTBeplieBaHuE), KUIMEHUE, Tervlonepenadya  (TEIJIONPOBOIHOCTD,



KOHBEKITUS, U3TyUeHHUE), dJICKTPU3ALNS TeJl, B3aUMOICHCTBUE 3apsI0OB,
IEHCTBUS ANEKTPUIECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBHE MarHUTOB, JEHCTBHE MarHUTHOTO TIOJIST HAa MPOBOTHHUK
C TOKOM, DOJEKTPOMArHUTHAs WHAYKIMSA) 1O OIHUCAHUIO WX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OTBITOB, JIEMOHCTPHUPYIOIIHX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSBICHUE WM3YYCHHBIX (U3WYCCKUX SBJICHUHA B
OKpYXaIoleM MHUpPE, B TOM 4Huclie (U3UYECKHE SBICHUS B MPUPO/IE:
MOBEPXHOCTHOE HATSOKCHHE W KalWUIPHBIC SBJICHUS B TIPUPOJEC,
KPUCTAJUTBI B Tpupoje, u3nydeHue CoirHIla, 3aMep3aHHe BOJIOEMOB,
MOpckHe Opusbl, oOpa3oBaHHME pOCBHI, TyMmaHa, WHeEs, CHera,
JNICKTPUYCCKHE SIBIICHUS B aTMocdepe, dJICKTPHUECTBO JKHUBBIX
OpraHWU3MOB, MAarHUTHOE TIoJie 3eMiM, JApeld mMoaCcoB, poJb
MarHUTHOTO TIOJIS JUIS YKU3HHU Ha 3emiie, MOJISIPHOE CHUSHHE, TIPU 3TOM
NEPEBOJIUTh  MPAKTHYECKYI0 3aJady B  y4eOHYyIO,  BBIJICIATH
CYILIECTBEHHBIC CBOMCTBA (IpU3HAKK) (DU3UUCCKUX SBICHUI;
ONKMCHIBATh W3YYCHHBIC CBOWCTBA TEI W (PU3UYCCKHUE SIBIICHUSA,
UCTIONIb3YsT  (PU3MYECKHE BEIWYMHBI  (TeMIlepaTypa, BHYTPCHHSISA
DHEPrUs, KOJIMYECTBO TEIUIOTHI, yJACNbHAs TEIIOEMKOCTh BEIECTBa,
yJaelibHas TEIUIOTa IUIABJICHHUS, yJelbHas TEIUIOTa MMapooOpa3oBaHMS,
yaelbHas TEIUIOTa CTOPAaHHMS TOIUIMBA, KO3(PQHUIIMEHT TOJIE3HOTO
JCHCTBUSA TEIUIOBOW MAIllMHBI, OTHOCHUTEJIbHAS BJIAKHOCTH BO3yXa,
AIICKTPUYCCKUI 3aps], Cuja TOKa, OJJICKTPHUECKOE HampsKeHUe,
CONPOTHBIICHUE TIPOBOJHHUKA, YACIBHOE COIPOTUBJICHUEC BEIICCTBA,
paboTa ¥ MOIIHOCTh JICKTPUUCCKOTO TOKA), TIPHU ONMKMCAHUH IPABUIBHO
TPAKTOBaTh (DU3UUCCKUI CMBICI MCIIOIb3YEMBIX BEIIMUNH, 0003HAUCHUS
U eIMHUIIBI (PU3UYCCKUX BEIIMYUH, HAXOJHUTH (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI (U3HYECKYI0 BCJIMYMHY C JAPYTMMH BEIIMYUHAMH, CTPOHUTH
rpadMKu N3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;
XapaKTepU30BaTh CBOMCTBA Tei, (DU3WUYCCKHE SIBICHHUS M IPOIICCCHI,
UCIIONIB3YSl  OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISIPHO--KHHETHYECKOM
TEOPHH CTPOCHHUS BEIIECTBA, MNPUHIMI CYIEPIO3UINU TMojeld (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHCHHMs 3apsnga, 3akoH Owma s
ydacTKa menu, 3aKoH Jlxoynsa—JIeHna, 3aKkoH COXpaHeHUsI SHEPTUH, TIPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alKMCBhIBaTh €ro
MaTEeMaTHYECKOE BBIPaKCHUE;

O0OBSICHATH (DPU3MUYECKUE TPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE  CHUTyalldid  MPaKTUKO-OPHMEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh IIPUYUHHO-CJICICTBCHHBIC CBS3HM, CTPOUTH OOBICHEHUE U3 1—



2 JIOTMYECKMX IIaroB C ONOpol Ha 1-2 U3y4eHHBIX CBOMCTBA
(u3HUecKUX ABICHUN, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;
pemiatb pacy€THble 3aJaud B 2—3 JCHCTBHUS, HMCHOJB3YyS 3aKOHBI M
dbopmyIibl, cBs3bIBatONIME (PU3UUYECKHE BEJIUYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3aJja4M 3alMChIBaTh KPATKOE YCIIOBHE, BBISBISITH HETOCTATOK
JAHHBIX [JIs1 pEHIeHHs 3aJayd, BbIOMpATh 3aKOHBI M (HOPMYJIBI,
HeoOXouMble Uil €€ peleHus, NPOBOAUTh PAacUEThl U CpPAaBHHUBATh
[OJlyYeHHOE 3HAaueHHe (PU3NYECKOM BEJIWYUHBI C HM3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MNpPU MOMOIIU
(u3HUECKUX METOJ0B, UCIOJIb3Ys ONMHMCAHUE UCCIIEIO0BAHUS, BBIIEISAThH
IPOBEPSIEMOE TMPEANOJI0KEHUE, OLEHUBATh IPABUJIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEAOBAHMS, 1€TIaTh BBIBOJIBI;

NPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBJICHUN WU
¢u3nueckux CBONCTB Ten (KanmWUISIpHBIE SBJICHUS, 3aBUCUMOCTH
JaBJICHUS BO3JlyXa OT ero o0bEMa, TeMreparypbl, CKOPOCTH Mpolecca
OCTBIBAaHHUS M HAarpeBaHus NpPU H3IYYEHUU OT I[BETa H3JIydarouiei
(mornomaronie) MOBEPXHOCTH, CKOPOCTh HUCHApPEeHHs BOJBI  OT
TEMIIEPaTyphl KUIKOCTH W IIOMIAAN €€ MOBEPXHOCTH, MIEKTpHU3ALUs
TEI W B3aUMOJEHUCTBHE DJIIEKTPUUYECKUX 3apsloB, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allMsl MarHUTHBIX I1OJIEN ITOCTOSTHHBIX
MarHuTOB, JE€WCTBHS MAarHUTHOIO IIOJII HA IIPOBOJHUK C TOKOM,
CBOICTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJIBHUIaTENsl MOCTOSHHOTO
TOKa): (GOpMyJIUpPOBATH IPOBEPSEMBIC MPEIOIOKECHHSI, COOMPATH
YCTaHOBKY U3 MPEUI0KEHHOTO 000PYIOBaHHUs, ONMUCHIBATH XOJ OIBITA
1 GOpMYJIUPOBATH BBIBOJIBL;

BBINIOJHATE NPSIMBbIE  H3MEPEHHsI TEMIIEpaTypbl, OTHOCHTEJILHOU
BJIQKHOCTU BO3JyXa, CWIbl TOKA, HAIPSDKEHUS C HCIOJIb30BAaHUEM
aHaJIOTOBBIX NMPUOOPOB U AaTYMKOB (PU3MUECKHUX BEJIWYUH, CPABHUBATH
pe3yabTaThl  HM3MEPEHWH ¢ y4€TOM  3aJIaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

HOPOBOJIUTH UCCIIETOBAaHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUUMHBI
OT JpYrol € HCIOJB30BAHWEM IPSAMBIX HM3MEPEHUHN (3aBUCHMOCTH
CONPOTHUBIICHUS] MPOBOJAHMKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOTO
CEYEHMs] U YJIEJIBHOIO COINPOTUBIICHUS BELIECTBA NPOBOJAHHUKA, CHIIBI
TOKa, WAYLIEro 4epe3 MPOBOJHUK, OT HANpPsDKEHHMsS Ha NPOBOJHUKE,
UCCIIEIOBAaHNE IIOCJIEI0BATEIbHOIO W MMAapaJUIEIbHOTO COEIWHEHUN
IPOBOJIHUKOB): TUIAHUPOBATh MCCIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBINOJHATh U3MEPEHHUS], CIIEAYys NPEII0KEHHOMY IUIaHy, (PMKCHPOBATh



pe3ynbTaThl MOJYYEHHOW 3aBHCHMOCTH B BUJE TaONHIl U TPadUKOB,
JIeNIaTh BBIBOJIBI MO PE3yJIbTaTaM MCCIEAOBAHNUS;

MPOBOJUTH KOCBEHHBIE HM3MEPEHHS (PU3UYECKUX BETWYHMH (yAeTbHas
TETNIOEMKOCTh BEIIECTBAa, COMPOTHBICHUE TIPOBOJHUKA, paboTa u
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIEIYs MPEAT0KEHHOW WHCTPYKIIUH,
Y BBIYHUCIISATH 3HAYCHUE BETNYHHEI;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
1ab0paTOpHBIM 000PYI0BAaHHUEM;

XapaKTepH30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOW HAa WX OMHCAaHUA (B TOM YHCIE:
CUCTEeMa OTOIJICHHs JOMOB, TUTPOMET), IMapoBasi TypOMHA, aMIIepMETP,
BOJILTMETP, CUETUUK DIEKTPUUECKON IHEPTHH, DICKTPOOCBETUTEIHHBIE
IpUOOPHI, HarpeBaTelbHbIC AIIEKTPOTIPUOOPHI (mpuMepHI),
AIIEKTPUYECKHE TMPEIOXPAaHUTENH, JJICKTPOMArHHUT, JJIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKAa), WCIIONB3ysl 3HAHUA O CBOHCTBaX (DU3MUECKUX
SIBIICHUI 1 He0OXoIuMBbIe (pH3MUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOOpbl MO CXEeMaM U CXEMaTHYHBIM pPHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOII, PEOCTaT), COCTABISATh CXEMbl IJIEKTPUUYECKUX
Hened C  TIocHeoBaTeNIbHBIM W MapaJIeibHBIM — COSAMHEHHEM
AJIEMEHTOB,  pa3iuyas  YCIOBHble  O0O3HAYEHHS  DJIEMEHTOB
BJICKTPUYECKUX LIETIEH;

OPUBOJIUTH TMPUMEPHl  (HAXOAWTh HWHEOOPMAIMIO O MpuUMepax)
IPAKTUYECKOTO MCIOIb30BaHUSA (DU3UUYECKUX 3HAHUN B MOBCEIHEBHOMU
KU3HM JJIs1 oOecrieueHrs 0€30MMacHOCTH MpU OOpaIlleHHH ¢ MpuOopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3[I0POBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBE/ICHUS B OKPYXKAIOIIeH cpene;
OCYIIECTBIISITh TMOUCK HWH(MOpMAIUU (PU3HUECKOTO COJACpPXKAHUS B
WNuTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUM W TyTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX HMCTOYHHUKOB BBIACIATH HMH(POpPMAIMIO, KOTOpas
ABJISIETCS IPOTUBOPEUYUBOM MIIM MOXKET OBITH HETOCTOBEPHOM;
UCTOJb30BaTh MpPH  BBIMNOJIHEHUHM Y4YEOHBIX 3aJaHUMl  HAy4dHO-
-MIOMYJISIPHYIO JINTEPATypy (PU3NYECKOrO COJEp)KaHUs, CIPABOUYHBIE
MaTepuanbl, pecypchl cetu  MHTepHeT, BiIaAeTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuss MHGOPMaLUU U3 OJHON
3HAaKOBOM CHCTEMBI B IpYTYIO;



K

co37aBaTh COOCTBEHHbIE MMCBMEHHBIE U KPATKUE YCTHbIE COOOLIEHUS,
0000mass UHPOPMAIUI0O W3 HECKOJIBKUX HCTOYHUKOB (PU3HUYECKOTO
colepKaHHus, B TOM 4HCIe MNYOJIMYHO NPEACTaBIATH PE3YJIbTAThI
IPOCKTHOM WM HCCIEIOBATENbCKOM  JEATENIBHOCTH, IpU OTOM
rPaMOTHO MCIIOIb30BaTh H3YyYEHHBIM IIOHATUMHBIM ammapar Kypca
(u3HKY, COMPOBOXK/IATH BBHICTYIIEHUE MTPE3CHTALUEH;

OpHU BBINOJIHEHUH YYEOHBIX NPOEKTOB U HCCIEIOBaHUN (PU3HUECKHUX
IPOLIECCOB pacHpenensaTh O0S3aHHOCTU B TPYINIE B COOTBETCTBUU C
NOCTaBJIEHHBIMHU 3aJJa4aMH, CJIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JEUCTBUMN
U KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
NEATENbHOCTD IPYIIIIHI, BBICTPanBaTh KOMMYHHMKAaTHUBHOE
B3aMMO/JIEHCTBHE, MPOSIBIISISI TOTOBHOCTH pa3periaTh KOHQIUKTHI.

KOHIly 0OyueHuss B 9 KJjacce MpeIMETHbIE pe3ysbTaTbl Ha 0a30BOM

YpOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHUM:

UCIIOJIB30BAaTh MOHSATHS: CHUCTEMa OTCY€Ta, MarepuajbHas TOYKa,
TpPaeKToOpus, OTHOCUTEJIbHOCTh MEXaHUYECKOTO JBUKEHUSI,
nedopmarus (yrnpyras, miacTudeckas), TpeHUe, HEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, HEBECOMOCTh U TMEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO
TBEpAOE TEJNO, LEHTP TSKECTH TBEPAOrO Tella, pPaBHOBECHE,
MeXaHUYeCcKre KoyieOaHUs W BOJHBI, 3BYK, MH(MPaA3BYK U YIbTPa3BYK,
ANEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh W JAJIbHO30PKOCTb, CHEKTPbl  HCIYCKaHUS U
norjoieHus, anbda-, 6eTa- U raMma-u3IydeHusi, U30TOIbI, sAepHas
SHEPIeTHUKA;

pa3nnyath SIBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHENHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE JIBUKEHUE, CBOOOIHOE
najeHue  Tel, pPaBHOMEPHOE  JBWXKEHHUE IO  OKPY>KHOCTH,
B3aMMOJICHCTBUE  TeJ, PEAKTUBHOE JBMXKEHHE, KoJebaTelbHOe
JIBUKEHUE (3aTyXarolle W BBIHYXKJEHHBIE KOJeOaHMs), pPE30HAHC,
BOJJHOBOE  JIBUKCHME, OTPAXKEHHE  3BYKa,  IPSIMOJIMHEUHOE
pacnpoCTpaHeHue, OTPAXKEHWE W MPEJIOMIIEHUE CBETA, IOJHOE
BHYTPEHHEE OTPAXKCHHUE CBETA, Pa3OkKeHHUE OEIoro CBeTa B CIIEKTP U
CJIOKEHUE CIEKTPAIBHBIX LIBETOB, JIHUCIEPCHUS CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOTO CIEKTpa H3IyUYEHUs)
[0 ONHUCAaHHMI0O HX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TMPOSIBIICHHE W3YyYCHHBIX (U3MUYECKUX SIBICHUN B
OKpyXaromeM Mupe (B TOM uucie (HU3UYECKUEe SBICHHUS B MPUPOJIE:
NPUWIUBBL W OTIUBBI, JBWKEeHHE 1uIaHeT COJHEYHOU CHUCTEMBI,



pEaKTUBHOE JBW)KEHHE >KHUBBIX OpPraHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMHU, 3E€MIICTPACEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO,
1[BETA TeJI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOJIOrHYecKoe JAeHCTBHE
BUJIUMOTO,  YIbTPadUOJIETOBOTO U PEHTTEHOBCKOTO  M3JIYyYEHUM,
€CTEeCTBCHHBIM  paguOaKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
paIMOaKTUBHOE M3IyUYCHUE TNPUPOJHBIX MHUHEPAJIOB, JEHUCTBUE
pPaIMOAKTUBHBIX HW3JIyYEHWW Ha OpraHu3M 4YeJIOBEKa), MpPU HTOM
NepeBOAUTh,  NPAKTUUECKYl  3ajadyy B y4eOHyI,  BBIIEIATH
CYyIIIECTBEHHbIE CBOMCTBA (TIpU3HAKHN) (PU3UUYECKUX SBICHUIA;
OMHUCHIBATh HW3YUYEHHBIC CBOWCTBA TeJl U (U3NUECKUe SBICHUS,
UCTIONB3Ysl (pU3MUecKue BETUYUHBI (CPEHSISI U MTHOBEHHAass CKOPOCTH
TeJa MPU HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHUE, epeMelleHuE, MyTh,
yIJIOoBasi CKOPOCTh, CHJIa TPEHHUs, CUja YHPYroCTH, CHUJIa TKECTH,
YCKOpeHHe CBOOOIHOTO MAJEHUs, BEC TeJla, UMITYJbC Tejla, UMITYJIbC
CUJIbI, MEXaHHYECKas paboTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
TeJa, TMOJHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CXKATOW TPY>KUHBI, KUHETUYECKAas HHEPrus, IOJHAs MEXaHWYecKas
SHEPrus, MEPHOJl W YacToTa KoJieOaHWd, IJMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKAa3aTelh MPEIOMIICHUS
Cpenbl), IpU OINHCAHUM TPABUIBHO TPAKTOBAaTh (PU3UYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUS M EIUHUIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTHh (POPMYIIbI, CBS3bIBAIOLIUE JAaHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TpapuKH H3YUEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHHUS U TPOIECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUS SHEPTUU, 3aKOH BCEMHUPHOTO TITOTEHUS,
NPUHIIAIT CYNEPIIO3UIIMKA CUJI, TPUHIUI OTHOCHTENbHOCTH [ ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJICHHSI CBETAa, 3aKOHbI COXPAHEHUs 3apsAIOBOIO U MacCOBOTO
yucea TMpU  SANEPHBIX peaklUMsX, IOpU OSTOM JaBaThb CJIOBECHYIO
GbopMyTHpOBKY 3aKOHA M  3alUChIBAaTh €r0  MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3MYECKHE MPOILIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CUTyaluid  MPaAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH TPUUMHHO--CIIC/ICTBEHHBIE CBSA3U, CTPOUTh OOBSICHEHUE U3 2—
3 JOrM4ecKux MIaroB C ONOpOM Ha 2-3 U3y4YEHHBIX CBOMCTBA
bu3nuecKux sBICHUN, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemath pacy€THbIC 3amaud (OmMHparmuecs Ha cuctemMy w3 2-3
YpaBHEHUI), UCIHOJNb3Yysd 3aKOHbI U  (OPMYJbl, CBA3BIBAIOIINE



(¢u3nueckre BEIWYMHBI: HA OCHOBE aHalIW3a YCIOBUA 3aJlayu
3alUChIBATh  KPATKOE YCJIOBHE, BBISBIATh HEAOCTAIOUIUME WU
M30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL peIIeHUs, TMPOBOJIUTH PACUETHI W OICHHUBATH PEATHUCTHIHOCTH
MIOJTyYCHHOTO 3HAYCHUS (PU3NUCCKON BETUIMHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIINTh TMPU IOMOIIH
(bU3UYECKUX METOJIOB, MCIOJIb3Yysl ONMHMCAHUE MCCIICIOBAHUS, BBIICSAThH
IpOBEpPsiIEMOE MPEANOI0KEHUE, OLICHUBATH MPAaBUIBHOCTh MOPSIIKA
NPOBEJICHUS HCCIEAOBaHMS, JeJIaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUM U OTIBITOB;

NPOBOJAUTL OMNBITHI TI0 HAOMIOACHUIO (PU3NYSCKUX SBICHUN WIN
bu3UYEeCKUX CBOMCTB Tell (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpPaHEHHMS PHEPruH, 3aBUCUMOCTh MEpUoJia KojaeOaHul MpyKUHHOTO
MasiTHUKA OT MacChl Tpy3a M )KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIBIX KOJeOaHUM, MPSMOJMHEHHOE paclpoCTpaHEHUE
CBETa, pa3joXKeHue Oenoro cBeTa B CHEKTp, H3YYEHHE CBOICTB
U300pa’KeHus B IJIOCKOM 3€pKajieé U CBOMCTB M300pakeHHsI IIpeIMETa B
coOuparolieit TuH3e, Ha0II0IeHNE CIUIONMIHBIX U JUHEHYaThIX CIEKTPOB
U3ITyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO
Habopa o0OOpyJOBaHMS, OMMCHIBATH XOJI ONBITA W €ro pPe3yJbTaThl,
(bopMyIHpOBaTH BHIBOBL

OPOBOAUTH TMPU HEOOXOJMMOCTH CEpPUI0 TPSIMBIX HM3MEpPEHUH,
ompejeNssi cpeqHee 3HAUYeHHEe Hu3MepseMol BelauuuHbl ((hokycHoe
paccrosiHMe coOMparomieil JUH3BI), OOOCHOBBIBATH BBIOOP cIocoba
U3MepeHus (M3MEPUTEIIHLHOTO TPUOOopa);

IPOBOAUTH HCCIIECIOBAHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIUYHH C
UCIIOJIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCHUMOCTh MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBI)KCHHHM 0€3 HadaJdbHOW CKOPOCTH, MEpHoja
Koie0aHii MaTEMAaTHIECKOTO MAsITHUKA OT JJIWHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHs CBETAa OT yria MaJCHUs W yTia MPeOMIICHHUS OT yria
najeHus): TUTAaHUPOBATh MCCIEOBAaHUE, CaMOCTOATEIBLHO CoOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pe3yJbTaThl MOJYYCHHONW 3aBUCHMOCTHU
¢u3nUecKnXx BEMTWYWH B BUJE TaOIUIl U TPaQUKOB, J€NaTh BHIBOIBI MO
pe3ynbTaTaM MCCIICIOBAHUS;

IPOBOANTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIMYMH (CpeaHss
CKOPOCTh W YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JBWIKEHUH,
YCKOpPEHUE CBOOOAHOrO MaJEHUs, KECTKOCTh MPYKUHBI, KOADPUIUESHT
TPEHHSI CKOJBKCHHS, MEXaHW4ecKass paboTa W MOIHOCTh, YacTOTa U
MepuoJl KoJeOaHWil MaTEeMaTHYECKOTO W TMPYKUHHOTO MAasTHUKOB,



ONTHYECKasl cuJia CcoOuparoniel JIMH3bI, PaguOAKTUBHBIN (POH):
IUIAaHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBITIOJIHSITE ~ WM3MEPEHUs, Clelys MPEIJIOKEeHHONM  MHCTPYKILUH,
BBIYUCIISITh 3HAYEHUE BEJIWYUHBI W aHAJU3UPOBATH IOJTYYCHHBIC
pe3yabTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHUN;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
1abopaTOpHBIM 000PYIOBaHUEM;

paznuyaTh OCHOBHbBIE MPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOJENECH:
MaTepHalibHas TOYKa, aOCOJIOTHO TBEPOE TENO, TOYEUHBIH HCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeSIb AaTOMHOTIO $]1pa;

XapakTepU30BaTh MPUHIUIBI JEWCTBUS HM3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
CIUJOMETpP, JATUUKHU TOJOXKEHUS, PACCTOSIHUS U YCKOPEHHs, paKeTa,
9XOJOT, OYKH, MEpPUCKON, (oToanmapar, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHUSA O
CBOMCTBaX (U3MUYECKUX SBJICHUM H HeoOXoauMble (HU3NUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl M  CXEMATHYHbIE PHCYHKHM  HM3YYEHHBIX
TEXHUYECKUX YCTPOWMCTB, WU3MEPUTEITBHBIX npudbopoB "
TEXHOJOTUYECKUX TPOLIECCOB MPH PEIIEHUU Y4eOHO--TPAKTHUYECKUX
3a/lay, ONTUYECKUE CXEMBbI JIJISi MOCTPOCHUS M300paKEHUN B TUIOCKOM
3epKalie ¥ coouparolie JMH3e;

OPUBOJIUTh TMPUMEPHl  (HaXOAWTh HWHGOPMAIMIO O MpuUMepax)
IPAKTUYECKOTO MCIOJIb30BaHUS (PU3NYECKUX 3HAHUU B TMOBCEIHEBHOMU
KU3HM JJIs1 oOecrieueHrs 0€30MacHOCTH MpU OOpaIlleHHH ¢ MpuOopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3[I0POBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYIKAIOIIEH CpeAE;
OCYIIECTBIISITh TOUCK HWH(MOpMAIUU (PU3MUECKOTO COACpXKAHUA B
WNuTtepHere, camMocToATeNnbHO (QOpMyNIHUpysi TOUCKOBBIA  3arpoc,
HAaXOJIWThb  MYTH  OMNPEIEJIEHUS  JOCTOBEPHOCTU  IOJIYUYECHHOU
uHPOpMAIIMK HAa OCHOBE HMEIONIMXCS 3HAHUM U JOTOJHUTEIBHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MpPHU  BBHIMOJIHEHWHM YYEOHBIX 3aJlaHMil  Hay4HO--
NOMYJIAPHYIO JIUTEPATypy (PU3UUECKOTO COAEepKaHUsl, CIPABOYHBIC
Marepuanbl, pecypcel ceth VHTepHeT, BiaaeTb HOpuéMaMu
KOHCIIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHPOpPMAIMKA U3 OJTHON
3HAKOBOW CHCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIICHHS] HA OCHOBE
uH(pOpMaIMU U3 HECKOJIIBKUX MCTOYHUKOB (DU3UUECKOrO COIECpP)KaHUA,
myOJIUYHO [IPEICTABIATH pE3yIBTATHI IIPOEKTHOM WIN
VICCIIEI0BATEIBCKON AEATENBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHbI TMOHATUMHBIA amnmapaT HM3y4yaeMmoro pasjaeia (U3UKd U
COMNPOBOXK/aTh BHICTYIUICHUE MpPE3EHTalnell ¢ y4€TOM OCOOCHHOCTEH
ayIUTOPUN CBEPCTHUKOB.



