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HOACHUTEJIBHAA3ZAIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTIO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXKEHUU M TpeOOBaHUU K pe3yibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 000,a Takxke ¢ yuérombenepaibHONpaboUeHTpOrpaMMbl BOCIIUTAHUSH
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opMupoBaHue
€CTEeCTBEHHO-HaYyYHOW TI'PAMOTHOCTH OOYYarOUIMXCs M OPTraHU3alui0 H3yYEHUS
(Gu3MKK Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uKe yUWUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu tpedoanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJbTaTaM OOyYeHHUs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma mno ¢u3uke ycTaHaBIMBAET paclpenesieHne yueOHOro matepuana
1o rojam oOyueHus (o Kjaccam), mpejiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTD
U3YYEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IE€JIbI0 OKa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYUHBIXYYEOHBIX
NPEIMETOB, MOCKOJIbKY (U3WYECKUE 3aKOHBI JIE)KAaT B OCHOBE MIPOLIECCOB U
SBICHUN, W3ydyaeMbIX XHUMHEH, OHoJIorHel, acTpoHOMHUEH © (U3UUECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosee sCHble O00pas3lbl MPUMEHEHHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHSI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (pu3nueckoro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaroluxcsl.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CJIIEYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTB:

e HAYYHOOOBSICHAThSBICHUS,

* OLICHMBATHUITOHUMATHOCOOEHHOCTUHAYYHOT OUCCIIEI0BAHNS;

e UHTEPIIPETUPOBATHIAHHBICUUCIIONB30BAThHAY YHbIEJ0OKA3aTEIbCTBA
JUTSI TIOJTyYEHUS BBIBOJIOB.

enn wu3yueHuss ¢GU3MKM Ha YpOBHE OCHOBHOTO 00mIero o0pa3oBaHUs
onpenenensl B KoHuenuuu npenonaBanus ydeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHBIX oOpranuzanusix Poccuiickoit ®exaepanuu, peagu3yommnX
OCHOBHBIEO011€00pa30BaATEIbHBIEIPOrPAMMBL, yTBEPKAEHHONPEILIEHUEM



Konnernun Munucrepcrsa npocseiienus Poccuiickoit ®@enepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne I1K-48H).

Heaunsyyenusapu3nKu:

e IPUOOpPETEHNE UHTEpPECA M CTPEMJIEHHS OOydalolUXCs K HaydHOMY
U3YUYEHUIO TPUPOJBI, Pa3BUTUE UX HHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE MPECTABICHUN O HAYYHOM METOJE MO3HAHMS U (POpMUPOBAHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHHE HAYYHOTO MUPOBO33PEHHMS KaK PE3ysbTaTa U3yYEHUS OCHOB
CTpOEHUSI MaTEepUH U PyHITaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMUpOBaHHE NPEACTABICHUN O pOJU (PUUKU I Pa3BUTUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTaBICHHI O  BO3MOXHBIX  chepax  Oynymieit
npodeccuoHaIbHON A TENbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOUX 3a4ay:

o MPUOOpETEHNE 3HAHUI O IUCKPETHOM CTPOCHUHU BEIIECTBA, OMEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

o MPUOOpPETEHNE YMEHUI ONHCHIBATH U OOBACHATH (PU3MUECKHE SIBICHHS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHU;

e OCBOGHME METOJOB pELIECHHUsS MPOCTEHIIMX PpACUETHBIX 3aJad C
UCIOJIb30BaHNEMU3UUECKUXMO/IEIIeH, TBOPUECKUXUTTPAKTUKO-OPUEHTHUPO
BaHHBIX 33/1a4;

e pa3BUTHE YMEHMI HaOIIOAaTh MPHUPOJHBIC SIBJICHUS U BBITIOIHSATH OMBITHI,
nabopaTopHble  pabOTBl W  OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUSA C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOCHHME TMpUEMOB paboOTHl ¢ HMHpOpMaIed (U3MIECKOTO COJIEepIKAHUS,
BKJIOYass MHPOPMAIIUIO O COBPEMEHHBIX JOCTURKEHUSIX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

 3HAKOMCTBO CO cepaMu NpodeCcCHOHATBHOMN J1eATENbHOCTH, CBA3aHHBIMU C
¢u3nKOil, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha wmsyuenue ¢usuku (60a30BBI ypOBEHHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B HEJIeN0), B 8
kiacce—68uacoB(2uacaBHenento),s9kinacce—102vyaca(3uacaBHenento).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb JabopaTOPHBIX padOT U
OMBITOBHOCUTPEKOMEHJATEIbHBIXapaKTep, yuUTelb/1e1aeTBLIOOPIIPOBECHUS



1a00paTOpHBIX PabOT M OMBITOB € YYETOM HMHAUBUIYATbHBIX OCOOCHHOCTEH
0o0ydJaromumxcs, COUCKa PKCIEPUMEHTANTBHBIX 3aJJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (pU3HKE.



COAEP KAHUEOBYYEHMUSA
7 KIIACC

Paznenl.®usukaneéposibBIO3HAHMHOKPYKAKIET0 MUPA.

®usuka — Hayka o npupoze. SIBienus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenMUUHBL. M3MepeHue @u3nyeckux BeauyuH. Puznyueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak buznka " JIpyrue €CTECTBEHHBIE HayKH U3Yy4arT
npuponay.EcTecTBeHHO-HAYUYHBI METOJl TO3HAHMS: HAONIOJCHHE, IOCTaHOBKA
HAy4YHOT'O0 BOIIPOCA, BBIABWKEHHE THMIIOTE3, IKCIIEPUMEHT IO MPOBEPKE THIOTE3,
oObsicHeHHe HaOmonaemMoro sBiaeHus. Onucanve (U3MYECKUX SBICHUH C
IIOMOILbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHH4YecKHe, TEIUIOBbIE, JJEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue NpubOpkl U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuviepadbomouiuonvimot.
1. OmpeneneHUELCHbIICICHUAIIKAIBIN3MEPUTEIHLHOTOTIPHOOPA.
2. H3MepeHnepaccTOsTHUM.
3. U3mepenneoObEMaKAKOCTUUTBEPIOTOTENA.
4. OnpeneneHuepasMepOBMabIX TEL.
5. M3mepeHne Ttemmeparypbl IIPpM MOMOIIM >KUJIKOCTHOI'O TEPMOMETpa U
JaTyrKa TEMIEPATypPhl.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH IOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IIyCKa.

Pa3nen2.llepBoHavyanbHbleCBeCeHUSIOCTPOCHUN BEIIECTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue dactul BemecTBa. CBSA3b CKOPOCTH JIBH)KEHHSI YacTUL[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzammonueicTBHe YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KMAKOCTEH M TBEPIBIX
(kpuctamindeckux) Tena. B3auMocBsi3p MEXy CBOWCTBAaMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Jlemoncmpayuu.

1. HaOmronennedpoyHOBCKOTOIBUKEHHSL.



2. Habmonenuenuddysuu.
3. HaGmonenue  siBneHUN,  OOBSCHSAIOMIMXCS OPUTSKEHUEM WU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnviepadbomuiuonvimot.

1. OneHka JuaMeTpa aToMa METOAOM psoB (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OnBITHITIOHAOTIOICHUIOTETIIIOBOTOPACITUPEHUATA30B.
3. OnbITHIIOOOHAPYKEHUIOICHCTBUSACUIIMOICKYISIPHOTOTIPUTSKCHHUSL.
Paznen3./[BuxeHuenB3anMoaeicTBUETE L.
MexaHnnyeckoe ABUKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. Cpennsis CKOpPOCTh IMPU HEPABHOMEPHOM ABMKEHUHU. PacuéTr mytu u
BPEMEHHU JIBHIKCHUS.
SBnenne wHepuMU. 3aKOH WHEpUUH. B3anmoneilcTBue Tea Kak MNpUYMHA
U3MEHEHUSI CKOPOCTM [JIBMKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepucTHKa B3auMojeiucTBusi Tena. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBI0 AMHAMOMETpA. SIBIEHHE TATOTEHUS W CHUIa
TshkecTd. Cuila TsKecTH HaApyrux manerax. Bec tena. HeBecomocTs. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelicTBytomas cui. Cuia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHnnemexaH4eCcKOTro/IBIKEHUSATENA.
2. 3MepeHneCcKOPOCTUIPSAMOIMHEMHOTOIBUKCHHUS.
3. HalGmroneHuesBneHUsIMHEPIUH.
4. HabOnroneHnen3MeHEeHUICKOPOCTUIIPUB3aUMOICHCTBUUTEI.
5. CpaBHEHMEMACCIOB3aNUMO/IECTBUIOTEIL.
6. CI10’KEHHECHUIT,HaPaBICHHBIXITOOTHOUTIPSIMOM.
Jlabopamopnuviepadbomotuonvimeot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHnecpeHEHCKOPOCTUCKOIBKEHUAOPYCKAMIUIIIAPUKATIO
HAKJIOHHOM IIJIOCKOCTH.
OrnpeneneHnenIoTHOCTUTBEPAOTOTENA.

4. OTBITHI,IEMOHCTPHUPYIOIINE3aBUCUMOCThPACTDKEHHSI(Iepopmarum)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHL, JEMOHCTPUPYIOUIME3aBUCUMOCTh CUIIBITPEHUSICKOIBKEHUSI OT
BECa TEJa U XapakTepa CONPUKACAOIINXCS TOBEPXHOCTEM.

Pa3nen4./laBjieHUETBEPABIXTEN,AKUAKOCTEHUTA30B.



Hanenune. CrnocoObl yMEHBIICHUS U YBEIUYECHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3za OT 00bEma, Temmneparypsl. llepegaua paBieHus
TBEPABIMU TEJIAMH, XUAKOCTIMU M raszamu. 3akoH [lackans. IIneBmarnueckue
MalIvHbl. 3aBUCUMOCTb JAaBJICHUS >KUJKOCTH OT TJyOMHBI. [ 'HMapocTaThyecKuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHbBI CylecTBOBaHMS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuyemnmu. M3mepenue atmochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBHE )KMIKOCTH M ra3a Ha MOTpy:KEHHOE B HUX TeJ0. BrITanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

S R T o o

~

3aBUCHMOCTB/IABICHUATA3a0TTEMIIEPATYPHI.

[IepenavyanaBaeHUS KUIKOCTHIOUTA30M.

Coo0maronuecsacocybl.

I'mppasnnueckuitnpecc.

[IposiBnenuenecTBUIATMOCHEPHOTOIaBIICHMUSL.
3aBUCUMOCTbBBITAIKUBAIOIEHCUIIBIOTOOBEMATIOTPYKEHHOMYACTUTENA U
IJIOTHOCTH YKUJIKOCTH.
PaBeHCTBOBBITAIKUBAIOIIEHCUIIBIBECYBBITECHEHHOM KU IKOCTH.

VYcioBue 11aBaHus Te: IJIaBaHUEe WK MOTPYKEHUE TeJl B 3aBUCUMOCTHOT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnviepadbomouiuonvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMA MOTPYKEHHOU B
JKHUJIKOCTh YacTH TeJia.

OnpeneneHue  BBITAJIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEHM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.
[IpoBepkaHe3aBHCUMOCTHUBBITAIKUBAIOIIECH CHITBI, ACUCTBYIOIICHATENIO B
JKHJIKOCTH, OT MacCChI TeJa.

OnbIThl, JAEMOHCTPUPYIONIHME 3aBUCMMOCTh BBITAJIKMBAIOIICH CHJIBI,
JICUCTBYIOIICH Ha TEJIO B KHUIAKOCTH, OT 00bEMA MOTPYKEHHON BXKUIKOCTD
YaCTH T€Ja U OT INIOTHOCTH KHJIKOCTH.

KoncrpynpoBanue apeomerpa WM  KOHCTPYMPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3znenS.PaGoranmMomHoCTh. JHEPrus.

MexanunueckasipaboTta. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecusippiuara.l[puMeHeHuenpaBiIapaBHOBECUSP bIUarakOJIoKy.



«3onoroe npasuino» Mexanuku. KIIJ[ npocteix Mexanu3MoB. [IpocTeieMexaHN3MBbI
B OBITY U TEXHUKE.

Mexannueckass dHeprusa. Kunertmyeckas W NOTEHOHANBbHAS DHEPTHS.
IIpeBpaienne 0OTHOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepBITPOCTHIXMEXAHU3MOB.

Jlabopamopnviepadbomuiuonvimot.

1. OmnpeneneHnepadOoThICIIBITPEHUSTTIPUPABHOMEPHOMIBIXKEHUHUTEIA 110

TOPU30HTAIBHOM ITOBEPXHOCTH.
2. HccnenosanueycioBuiipaBHOBECHsIpbIYara.
N3mepenneKII/IHaknOHHOUIUIOCKOCTH.

4. M3ydeHne3aKkoHaCOXPaHCHUSAMEXAaHUUYECCKOUIHEPTUMU.

8KJIACC

Pa3nen6.TemnoBblesiBjIeHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUM CTPOECHUS
BelllecTBa. Macca M pa3mepbl aTOMOB W MoJIeKyd. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU.

Mopenu TBEPIOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammuueckue u amopdusie tena. OObsSCHEHUE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmaunBaHuE U KalWJUISIPHBIE SIBJIEHUA. TeIIOBOE pacCIIMPEHUE U CIKATHE.

Temnepatypa. CBsi3b TemMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBHXKECHUS
gactull. BayTpenusis sHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpruu:
TeIJIonepeaayda u COBEpIIECHUE paboTHI. Bunbt TEIJIONEPEeAauH:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IyUEHUE.

KomnuectBO TemnoTel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBienwe wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAs TEIJIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOC(HEpHOTrO
JIaBJICHUS.

BrnaxHocTeBO31YyXA.

DHeprusToIInBa. Y 1eJbHasA TEeII0TaCTOPaHUSL.

[MpuanunsipadoTeiTerioBsixaABUTaTeneKI [ remmoBoroapuraresns.
TermmoBbIeIBUTaTeITMA3AINTAOKPYKAOIIEHCPEIBI.

3aKOHCOXPaHEHUAUIIPEBPAIECHUSIIHEPT UM BTEIIIOBBIXITPOLECCAX.

Jlemoncmpayuu.

1. HaOmronennedpoyHOBCKOTOIBUKEHHSL.
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10.
11.
12.
13.

Ha6monenuenud dysum.
HaGmonenuesiBneHniicMauynBaHUSI M KAWL PHBIXSIBJICHU .
HaGmoneHuneTenioBoropaciimpeHus Ted.
N3meneHnenapieHusAra3anpuu3MeHeHUNOObEManHar peBaHUUUITU
OXJaXKJICHUM.

[IpaBunan3mMepeHUs TEMIIEPATYPHIL.

Bunbrreronepenayu.
OxJaxaeHuenprCcoOBEpIICHUUPAOOTHL.
HarpeBanuenpucoBepiieHUUPadOTHIBHEIITHUMU CUITAMH.
CpaBHEHUETEIIOEMKOCTEHPA3IMYHBIXBEILIECTB.
HabmroienueKureHusi.
HaGmonennenoctossHCTBaTeMIepaTyphITPUILIABICHUH.
MoaeauTena0BbIX IBUTaTEIICH.

Jlabopamopnviepadbomoviuonvimot.

1.
2.
3.

10.
11.
12.
13.

OnBITEITOOOHAPYKEHU O ICUCTBUSACHIMOJIEKYISPHOTOTIPUTSIKEHUSI.
OnbITHITOBBIPAIIMBAHUIOKPUCTAIIIOBIIOBAPEHHOMCOMUIIM CAXapa.
OnBITHIMOHAOIIIOICHUIOTETIIOBOTOPACIIIMPECHUATA30B, )KUJIKOCTE U
TBEPABIX TEI.

OrnpeneneHne1aBIeHUSIBO3TyXaBOAIIOHE IITIPHIIA.

OMBITHL, IEMOHCTPUPYIOIIHE3aBUCUMOCTB/IABIICHUABO31YXa0TET0 00bEMa
Y HarpEBAHUS WJIN OXJIAXKICHUS.

[TpoBepka rumnores3sl IMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHHUsT BHYTPEHHEW OSHEPruu Tella B Pe3ysbTare
TEIJIOTIepeIaduu U pabOThl BHEIITHUX CHIIL.
HccnenoBanuesBISHUATEIIIOOOMEHAIPUCM EIITUBAHUI X010 THOUUT OPsTUeH
BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJOW  MpH
TEIJI000OMEHE C HAarpeThIM METANTHYSCKUM ITHITHHIPOM.
OnpeneneHueyaeIbHOUTENI0EMKOCTHBEIIESCTRA.
HccnenoBanuenpoueccancnapeHus.
OrnpeneeHne0THOCUTEIHLHONBIAXKHOCTUBO31yXa.
OrnpeneneHueyaeIbHOUTEIIOTHIIUIABICHUS JIBIA.

Pa3znen7.JaekTpudyecKHeMMAr HUTHbICIBJICHUS.

Onektpuzauust Ten. J[Ba poaa sneKkTpuueckux 3apsiaoB. B3aumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSTHUSA MEXLY TEIaMu).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojs. [IpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA AIEKTPUYECKHUI 3apsl.
Ctpoenne aroma. IIpoBOJIHMKM W AUDPNEKTPUKUA. 3aKOH  COXPaHEHUSA
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYHIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
HcToyHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS JJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass uenb. Cumia  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTruBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s yyactka nenu. [locienoBaTenbHOe W MapajuielIbHOE — COCIUHEHUE
MPOBOJHUKOB.

Pabora w MomHOCTH dyeKTpudyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKkTpuuecKue ey U NoTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoaelCTBHME  MOCTOSIHHBIX ~ MAarHMUTOB.
MaruauTtHoe nosie. MarHutTHoe noJjie 3eMJIM U €ro 3HaY€HUe JJIsl )KU3HU Ha 3eMIie.
OnbiT  Opcrena. MaruutHoe 1oJ€  3JIEKTpUYEcKoro Toka. lIpuMeHeHue
3JIEKTPOMArHUTOBBTEXHUKE. /[[eMICTBHEMAarHUTHOT OTIOJISTHAIIPOBOTHUKCTOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. MCMonb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajies. SABneHue 3aekTpoMarHuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DIIeKTpHU3ALIUSITEN.
JIBapoaasieKTpUYeCKUX3apsiI0BUB3aUMOECTBUE3APSIKEHHBIXTEIL.
Y CTpONCTBOMAECUCTBUEIEKTPOCKOIIA.
DNeKTpocTaTUYECKasMHTYKIIHS.
3aKOHCOXPaHEHUSRIEKTPUUECKUX3APAIOB.
[TIpOBOTHUKMUANIIEKTPUKH.
MoiennpoBaHNECHIIOBBIXJIMHUMAIIEKTPUYECKOT OO,
M cTOUHMKMTIOCTOSTHHOT OTOKA.
JIeHCTBUARIIEKTPUIECKOTOTOKA.

. DIEKTPUUECKUNTOKBIKHUIKOCTH.

. 'a3oBb1iIpaspsa.

. I3MepeHnecnnbITOKaaMIepMeTpOM.

. I3MepeHnesneKTpuueCKOrOHAIPS)KEHUS BOJIBTMETPOM.

. PeocTaTnmaraznHCcoOnpoOTUBICHUM.

. B3aumoerncTBHenOCTOSHHBIXMAarHuTOB.

. MozennpoBaHUEHEBO3MOXKHOCTUPA3ACICHUATIONIOCOBMArHATA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHUEMAarHU THBIXIIOJIEUIIOCTOSHHBIXMArHUTOB.
OnertOpcerena.

MarauTHOENnoIeTOKa. DIIEKTPOMATHUT.
JlencTBHEeMarHu THOr OO HAIIPOBOJHUKCTOKOM.
DIIEKTPOABUTATEIILIIOCTOSHHOTOTOKA.
HccnenoBaHuesBIEHUARICKTPOMArHUTHOM MHTYKIIAH.

Omnertei®apaes.

3aBUCUMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUS.

DIIEKTPOTr€HEPATOPIIOCTOSHHOTOTOKA.

Jlabopamopnviepadbomouiuonvimot.

1.

o U o~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOACHUIO DJICKTPHU3AllMU TeJl HHIAYKIMEHW W Tpu
CONPUKOCHOBEHUHU.

UccnenoBanue nAE€HUCTBUS HIEKTPUUECKOrO TIONsE HA MPOBOJAHUKH U
JARJIEKTPUKH.
COopkaunpoBepkapadOThINICKTPUIECKONIIETUTIOCTOSHHOTOTOKA.
N3MepenunenperymmpoBaHUECUITBITOKA.
N3MmepenunenperyampoBaHUEHANPSIAKEHUS.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JWHBI, IUIONIAAU MONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUHM TMPHU TOCIEIOBATEIILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CWIbBl TOKa IMPU MNapaJIEIbHOM COEAMHEHUU
PE3UCTOPOB.

OnpeneneHnepadboThIECKTPUIECKOTOTOKA, UAYIIIET0YEPEIPEIUCTOP.
OnpezneneHre MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnenoBanne3aBuCUMOCTUCUIIBITOKA, UTYILIETOYEPE3IAMITOUKY,OT
HaIpsKEHUS HA HEW.

OnpenenenueKIIInarpeBarens.

HccnenoBaHneMarHUTHOr OB3aUMOAEHCTBUSIIOCTOSIHHBIXMArHUTOB.
N3yuyenne MarHUTHOrO mMOJS  IOCTOSSHHBIX ~ MAarHWTOB IMPU  MX
00BETMHEHUH U Pa3/ICIICHUN.
HccnenoBanneAeMCTBUSARIECKTPUUECKOTOTOKAHAMATHUTHYOCTPEIKY .



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBUS
KaTyIIKA C TOKOM M MarHura OT CWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. M3yueHuneneiCTBUAMArHUTHOT OIIOJITHAIIPOBOAHUKC TOKOM.

19. KoHcTpyrnpoBaHuenn3yueHuepadoThI3IEKTPOABUT ATES.

20. M3mepenneKII/[pnekTpoaBUraTebHONYCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJJIEKTPOMArHUTHOM WHAYKLUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT WU HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9KJIACC

Pa3znen8.MexanuvecKuesiBJIeHUA.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOTO0 JBWKEHUsA. PaBHOMEpHOE MPSIMOJUHEIHOE
nB>keHrue. HepaBHoOMepHOE mpsiMOJIMHENHOE ABMKEeHUE. CpellHssi 1 MTHOBEHHAs
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHoyckopeHHOe mpsiMosiuHelHoe JBHkeHue. (CBoOomHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOEIBI>KEHHETTOOKPY KkHOCTHU. [leprnoinuacToTaobpaieHusl.
JInnelHasnyra0BascKOpoCTH. LIeHTpoCTpeMUTENBHOEYCKOPEHUE.

[TepsoriizakonHeroToHa. BroponzakonHetoToHa. Tpernitzakon HeroToHa.
[TpuHOHNICYIEPTIO3UIIUKCHIL.

Cuna ynpyroctu. 3akoHl yka. Cuiia TpeHUs: cuila TPEHUS CKOJIbKEHHUS, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue mianetr Bokpyr Comnua. IlepBas kocmudeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepuanbHOW TOUkH. AOCoNOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpalieHusa. MomeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue mmmyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PEakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIMHOCTh. PaboTa CHI TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManpHas SHEepPTHs Tena, MOAHATOrO Ha
MOBEPXHOCTHIO3eMIIH. [ [oTeHIIManbHAs A HEPTUACKATOUIPY ) KUHBL. KNHE THUECKas
sHeprus. TeopemMa O KMHETHYECKON SHEPTHHU. 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEPIuu.

JHemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO ABUKEHHUS TeJla OTHOCUTEIBbHO PA3HbIX Tell

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

CpaBHEHMENYTEHUTPACKTOPUIABUKEHHSIO THOTOUTOT 0KETENA
OTHOCHUTEJIBHO Pa3HBIX TE OTCUETA.
N3MepeHnecKOpOCTUNYCKOPEHUATIPSIMOINHENHOT O ABHKECHUS.
HccenenoBannenpu3HakOBpaBHOYCKOPEHHOT O IBUKEHHUS.

Ha6mronenne 1BMKEHUSTENANOOKPY>KHOCTH.
Ha6monenrnemMexaHnueCKUXaBICHUM, TIPOUCXOAAIIMXBCUCTEMEOTCUETA
«Tenexka» 1mpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBWKCHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.
3aBUCUMOCTbYCKOPEHUATEIA0TMACCHITEIauACHCTBYIOIICHTHAHETO CHJIBL.
HabmronennepaBeHCcTBaCHINPUB3aUMOCHCTBUU TEI.
N3MmenenuesecarenanpuyCKOpEeHHOM IBHKECHUU.
IIeperayanmirynbcanpuB3anMOIEHCTBUUTEIL.
[IpeoGpazoBaHUAIHEPTUUTIPUB3AUMOACHCTBUUTEN.
CoxpaHeHnenMNIyJIbCapPUHEYIPYTOMB3aUMOAEHCTBUH.
CoxpaHeHUEeUMITYIbCanpUadCOTIOTHOYIIPYTOMB3aUMOIEHCTBUH.
HaGmronenrepeakTHBHOT O IBUKEHUSI.
CoxpaHeHHeMeXaHNYeCKONIHEPTUUTIPUCBOOOTHOMIIAICHUH.
CoxpaHeHneMeXaHNYECKOMIHEPT MU ITPUABUKECHUUTENANIOIIEUCTBUEM
IIPY>KUHBI.

Jlabopamopnuviepadbomouiuonvimot.

1.

KoncTpynpoBaHue Tpakta Jisi pa3roHa U JajJbHEWIIEr0o PaBHOMEPHOIO
JIBUKEHHUS IIAPUKA WU TEJIEKKU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka WM JABMKCHUS
[IapyKa [0 HAKJIIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpeHHs Tela MpPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJbHON CKOPOCTHM MYTH OTHOCSTCA KakK psi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSA CKOJBXKEHHUS OT CHJIIbI
HOPMAaJIbHOTO JaBJICHUS.
OnpenenennekodPhUuireHTaTPEHUS CKOIbKEHUS.
OnpeneneHnexECTKOCTUIIPYKUHBI.

Onpenenenue pabOTbl CUIIBI TPEHUS PU PABHOMEPHOM JABUKEHUH TEJIANo
TOPU30HTAIBHON MMOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydyeHne3aKoHaCOXpaHEHUAIHEPTUU.

Pa3znen9.Mexanudeckuekojae0aHUSIMBOTHBI.

KonebarensHoe nBukenre. OCHOBHBIE XapaKTEPUCTUKU KOJIE€OAHUI: TIepro,
4acToTa, aMILIATyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxaromue — koneOaHua.  BolHykneHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble W
NOMNEPEYHbIE BOJIHBIL. JlMHA BOJMHBI M CKOPOCTh €€ pPacupOCTpaHECHHUS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'pomMkocTh 3Byka M BbicoTa TOHa. OTpaxkenue 3Byka. MHdpasByk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmonennexosne0aHUNATENIONIEHCTBUEM CHITBITSDKECTUHCHITBI
YIOPYTOCTH.

Ha6monennexone0anuirpy3aHaHUTHMHA TIPYKUHE.
HaGnronenre BBIHY K€ HHBIXKOJIEOaHU T PEe30HAH A.
PacripocTpaHeHHEnpo10IbHBIXUIIONIEPEYHBIXBOJIH(HAMO/IEIIN ).
HabmroneHne3aBrucuMOCTUBBICOTHI3BYKA0TYACTOTHI.
AKyCcTHUYECKHIPE30HAaHC.

S T o

Jlabopamopnuviepadbomouiuonvimot.
1. OmpeneneHue YacTOThl M TepHoja KoJeOaHUHW MaTeMaTH4YeCKOro
MasiTHUKA.
2. OmnpeneneHnevacToThIMIIEPHO1aK0Ie0aHUNTTPYKUHHOTOMASITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHUii MOABEIIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH MEPUOJIa KOJIEOAHUH MPY>KHHHOTO MasiTHUKA
OT Macchl rpy3a.
5. IIpoBepkane3aBUCUMOCTHUIIEPUOAAKOICOAHUITPY3a,T0IBEIIEHHOTOK
HUTH, OT Macchl Ipy3a.
6. ONbBITB, JAEMOHCTPUPYIOLIHE  3aBUCUMOCTh  II€puojJa  KoJieOaHUit
IPYKUHHOTO MasATHHKA OT MAcCChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. M3MepeHneyckopeHuscBOOOJHOrOnaAeHUSI.
Pa3nenl0.91eKTPOMArHUTHOCTIOENIIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE  ToJie.  OJJEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMArHuTHhIX BOJH. I[llkana »neKkTpomMarHuUTHBIX BOJH. Hcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.



OnekTpoMarHuTHasnpupoaacseTa. CkopocTbeBeTa. BOITHOBBIECBOMICTBA CBETA.
Jlemoncmpayuu.

1. CBOMCTBa’JIEKTPOMAarHUTHBIXBOJIH.

2. BoaHOBBIECBOMCTBACBETA.

Jlabopamopnviepadbomuiuonvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOUIBIO MOOWUIBHOTO

TenedoHa.
Pa3zngeall.CBeToBbIesiBJICHUS.
JlyueBas MOJIC/Ib CBETAa. Hctounuku CBETAa. [IpssmonuHEHOE

pacnpoctpanenue cpeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmpeiaomieHHs cBeTta. l[losiHOe BHYTpeHHeEe
OTpakeHue cBeTa. VICmonap30BaHUE TIOTHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKHUXCBETOBO/IAX.

Jluaza. Xox onayuerr B JguH3e. OnTuueckas cucrema (QoToamnmapara,
MUKPOCKOIIAa M Tejieckomna. [7a3 Kak onThuYeckas cucrtema. bian3opyKocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmbiTel Hbiorona. CroxkeHwue
CIIEKTpaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMOIMHEHHOEPACTIPOCTPAHEHUECBETA.
OTtpakeHuecBeTa.
[Tony4yennen3zo0pa>keHNHBINIOCKOM,BOTHYTOMUBBIITYKJIOM3€epKajax.
[Ipenomnenuecnera.

ONTUYECKUHUCBETOBO/I.

XomryuerBcoOuparomeiInH3e.
XO0IUTy4eMBpACCEUBAIOIICHITUH3E.
[TonyueHnen3006pakeHUHCIIOMOIITIOJIHH3.
[MpuanunaeicTBusiporoannapara, MUKPOCKOITAUTENIECKOTIA.
10. Moaensriuasa.

11. PaznoxxeHne6enorocBeTaBCeKTp.

12. [lomy4yenne6enorocBeTapuCIOKEHUNCBETAPA3HBIXIIBETOB.

L 00 N U A W

Jlabopamopnwviepadomoiuonvimeol.

1. HccnenoBaHne3aBUCUMOCTHYTIIA0TPAKEHUSICBETOBOT OJTy4a0TyTJIa
naJICHMs.

2. M3ydeHuexapaKTEepUCTUKU300paKEHUATIPEIMETABIIIOCKOM3EpKaJe.

3. HccnenoBaHue 3aBUCMMOCTH yTJia MPEJIOMJICHUS CBETOBOTO Jy4a OT yrja
MaJICHUs Ha TPAHUIIEe «BO3TYX—CTEKIIO».



4. llonyueHnen3o0paxeHHUICIOMOIIBIOCOONPAIOIIEHITHHSBL.
Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKON CHITbI COOMpAroIIei
JIUH3BL.

6. ONBITHIIOPA3I0KEHUIO0ETOTOCBETABCIIEKTD.

7. ONBITBHITOBOCTIPUSI TUIONBETAIIPEAMETOBIPUNXHAOIIOICHUYEPE3
[[BETOBBIE (PUIIBTPHI.

Pa3nenl2.KBaHTOBBIESIBJICHUS.

OneiteiPesepdopaanmnnanerapuasmoenbaroma. Moaensaromabopa.
UcnyckanueunornomenrecBeraatoMoM. KBanTthl. JInHeHUaThIE CTIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u raMmma-usnydenus. CTpoeHue aTOMHOTO
sapa. Hykimonnas wmopaens atomHoro snapa. WM3orombl.  PaanoakTuBHBIC
npeBpainieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsI0BOTO M MacCOBOI'O YHUCEN.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuum cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepreTuxa. JIeWMCTBUA paguOAKTUBHBIX HU3JYYECHUW HaA >KUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CHeKTpbIM3IYyYEHUSUIIOTIIOICHHUS.

2. CHeKTpbIpa3InYHbIXa30B.

3. CnektpBoaopoja.

4. HaOmonenuerpexoBBKkaMepe Bunbcona.

5. PaGoTtacu€éTunkanOHU3UPYIOMUXU3ITYISHUN.

6. PeructpanusuznyyeHusnpUpOIHbIXMUHEPATIOBUIIPOAYKTOB.

Jlabopamopnuviepadbomuiu onvimot.

1. HaGmroneHunecmionHbpIXIHHEHYaThIXCTIEKTPOBU3ITYYCHUSI.

2. HccrenoBaHMETPEKOB:M3MEPEHUEIHEPTUMIACTULBIIOTOPMO3HOMYITYTH

(o ororpadusm).

3. U3mepennepaamnoakTuBHOTO(OHA.

IHoBTOPUTEIBbHO-0000 A0 MM OTYIb.

[ToBTOpUTETHEHO--0000IIAIOIITUHMOTYIBIIPEAHAZHAYCH/IIACUCTEMATU3AIUN 1
00001IeHNs] TIPEIMETHOTO COJEPKAHUS U OMbITA JEATEIbHOCTH,IPUOOPETEHHOTO
MpU U3YYCHHH BCEro Kypca (PU3WKHU, a TaKXKe JJIs MOATOTOBKA K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMeHy Mo (HU3HKe NI O00ydJaromuXcs, BHIOPABIIMX 3TOT
y4eOHBII TpeaMeT.

[Ipu “3ydyeHUM JAHHOTO MOAYJSl PEaM3yIOTCS M CUCTEMATU3UPYIOTCS BUJIBI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEUYUBAETCA AOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (HopMmupyercs
€CTECTBEHHOHAYUYHASITPAMOTHOCTh:0CBOCHUEHAYYHBIXMETO/I0BUCCIIEIOBAHUS



SBJICHUU NOPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PUUUECKUE
SIBJICHUS, TPUMEHSSA T[OJIYYCHHbIE 3HAHUs, pelaTh 3aJadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBHO NEATEIBHOCTHBIM XapaKTep JaHHOIO paszena pPeajnu3yeTcs
32 Ccu€T TOro, 4YTO OOy4YaroIIuecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeyIaraeTes:

HAa OCHOBE TIOJIYyYEHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBACHATH
dbu3nYecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIeA0BaHUs (DU3NYECKUX SIBJICHUM, B TOM
YHUCIIEe 1Sl POBEPKU TUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJiee€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTU M, HATPUMED,ITPAKTUYECKOTO HKCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHMSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
PE3YJIbTATOB.

B pesynbraTe usydenus Pu3MKyd Ha ypOBHE OCHOBHOI'O 00IIeT0 00pa3oBaHMUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YJaCTH:

1)maTpMoTH4eCKOrOBOCIIUTAHMSA:

— MPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHUCKON
bu3nYecKol HayKH;
—IIEHHOCTHOCOTHOIIEHUEKIOCTHKECHUSIMPOCCUNCKUXYUEHBIX--(DUZUKOB,;
2)rpaxIaHCKOronayX0BHO-HPABCTBEHHOTOBOCIIM TAHUS:

— FOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXJACHUU OOIECTBEHHO 3HAYUMBIXU
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM JOCTIKCHHU I
buzuky;

— OCO3HaHUE BAXXHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B JESTEIBHOCTH
YYEHOT0;

3)3¢cTeTHYECKOTOBOCIIMTAHUS

— BOCIIPHUSITHE ICTETHUUYECKUX KAauecTB (PU3NYECKON HAyKH: €€ TrapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4)IIeHHOCTUHAYYHOTOTIO3HAHUSA

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HMHCTPYMEHTa
IO3HAHUS MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEWUIIEH COCTABIISIOLICH
KYJbTYDBI,

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) <¢opMupoBaHuA  KYJbTYpPbl  3A0POBbS M  JIMOLMOHAJIBLHOIO
0J1aronoTyyus:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHOro o0pa3a J>KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpYAOBaHUEM B
JOMAITHUX YCIOBUSAX;

—c(opMUPOBAaHHOCTh HaBBIKAa pedJICKCHH, TPHU3HAHUE CBOEro TMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6)TPy10BOTrOBOCIIUTAHUSA:

— AaKTUBHOE y4YacTHE B PEIICHUWU NPaKTHUYECKUX 3ajay (B paMKax CEMbH,
00pa3zoBaTeIbHONOPraHU3aluN, TOPOJIa,Kpasi ) TEXHOIOT HUECKON U



COIIMATIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e —HMHTEPECKIPAKTUUECKOMYH3YyUECHHUIONPOGECCUl,CBI3aHHBIXC (PUBUKOIL;

e 7)3K0JOrN4eCKOrOBOCIIMTAHUS:

e — OpHEHTalMs Ha NMpUMEHEHWE (U3UUYECKUX 3HAHUM Uil pelIeHUs 3ajad B
obylacTu OKpy’Karolied cpeabl, IUIAaHUPOBAHUS IIOCTYNKOB U OLEHKU UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHE IJI00ALHOIO XapaKTepa AKOJOTHUECKUX MPOOIeM M MyTed ux
pelIeHus;

e 8) ajanTanuM K M3MEHSIOMIUMCH YCJOBHSIM CONHAJIBLHOW M MPHPOAHON
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPH BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKOW HAMPaBIEHHOCTU, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTrux,

e — TIOBBIIIEHHE YPOBHA CBOECH KOMIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
NEATEeIIbHOCTD;

e —TIOTPEeOHOCTHBPOPMUPOBAHUUHOBBIX3HAHUN,BTOMUYHCIICPOPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3BUIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHSA B MPHUOOPETEHHH HOBBIX (DU3UUYECKUX
3HAHUM;

e —CTpEMJICHHECAHAIU3UPOBATHUBBISIBISITHB3aUMOCBSI3UIIPHUPOIBI,00IIECTBAN
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OIEHKA CBOMX JCHUCTBUM C YYETOM BIMSHUA HA OKPYXAKOIIYI CpEmNy,
BO3MOXKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIEPE3YJIBTATHI

B pesynabraTe ocBoeHMs TporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINETIO3HABATEIbHBICYHUBEPCATbHBICYYCOHBICICHCTBUA,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  Yy4eOHBIC  JCHCTBUS,  PETYJISTHBHbBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBICYyHHBEPCAJIbHbICYYeOHbICACHCTBUS

Ba3oBble JJoruuyecKkue JelcTBUA:



eBBISIBJISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(stBIIEHUM);

e YCTAHABJIMBATh CYIICCTBEHHBIM MPU3HAK KiacCU(pUKAIMU, OCHOBAHUS JIs
000011IeHHs U CPAaBHEHUS,

e BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B pacCMaTpuUBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

e BBISIBJISITh NPUYUHHO--CJICJICTBEHHBIC CBSI3M TPU H3YYEHUH (PUBHUECKUX
SIBJICHUH U MPOIECCOB, JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM JCAYKTUBHBIXU
WHJYKTUBHBIX YMO3aKJIFOUEHUMN, BBIABUTATh TUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSITEJILHO BBIOMPATH CIIOCO0O pelieHus: yueOHOU (PU3MUYecKon 3a7auu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pelIeHus, BbIOOp Haubosee
MOJAXOASIIETO ¢ YYETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUER).

Ba3oBbleuccienoBarejbckueaeHCTBUS:

e ICTI0JIb30BAaThBOMPOCHIKAKHUCCIICI0BATEIbCKUMMHCTPYMEHTIIO3HAHHS;

e IPOBOJIUTH O CAMOCTOSITEJIbHO COCTaBJICHHOMY IIJIAHY OIIBIT, HECIIOXHBIH
bU3UYECKU IKCIIEPUMEHT, HEOONBIIOe HCClIeA0BaHuEe (PU3UUECKOTO
SIBJICHUS;

e OLIEHWBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTb MHGOPMAIIHIO,TOTYUCHHYIO
B XOJI€ MCCJIEIOBAHUS WU DKCIIEPUMEHTA;

e CAMOCTOSITENILHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjibTaTam
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0BAHMS;

o IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee  pa3BUTHE  (PU3UUECKUX
IPOIIECCOB, a TAKKEBBIIBUTATh MPEANOI0KEHUIOOUX PAa3BUTUU BHOBBIX
YCIOBUSAX U KOHTEKCTaX.

PaGoracundopmanueii:

o IPUMEHATH PA3NMYHBIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPU TOUCKE U
orObope MH(pOpMAIIMU WIH JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
bu3ndeckoi 3a1a4n;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CAMOCTOSITEJIPHO ~ BBIOMPATh  ONTUMAaJIbHYIO (OpMy  MpeAcTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi  MX KOMOMHAITUSMU.

KoMMyHHKaTHBHBbICYyHUBEpPCAJIbHbICY4YeOHbIeAeHCTBUS:

eB XOJIe OOCYXJEHHUs y4eOHOro Marepualia, pe3yiabTaTOB Ja0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC HA pEIICHHE 3aJlayd U MOJJep KaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,



e COMTOCTABIISITH CBOU CYXICHUS C CYKISCHUSMHU APYTUX YIaCTHUKOB JTUAJIOTA,
O0OHapYyKUBATh Pa3INUNEC U CXOACTBO MO3UITHIA;

¢ BBIPAXKAThCBOIOTOUKY3PCHHISIBYCTHBIXUTTUCEMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEJICTABIIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3MYECKOTO OIIBITa
(9KCTIEpUMEHTA, UCCIICAOBAHMS, TIPOCKTA);

e IOHUMATh W HMCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON M MHIAWNBUIYATbHOM
paboThI MpU PEeIIeHUH KOHKPETHOU (PU3NYeCKOr mpoOIeMbl;

e IPUHUMATH TICJIM COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBATH JICHUCTBHS T10
e€ JIOCTMKEHUIO: pacIpeiesiTh pOiau, 00CYKIaTh MPOIIECCHl UPE3YIbTAThI
COBMECTHOU pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

e BBITTOJTHSITH CBOIO YacTh PaOOTHI, JOCTHTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIPABJICHUIO U KOOPJIUHUPYS CBOM JICUCTBHSI C APYTUMHYICHAMHA
KOMaH/IbI;

e OIICHWBAaTh KAauyeCTBO CBOETO BKJaJa B OONIUH MPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIBLHO COPMYIIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBbICYyHUBepCcaIbHbICYUeOHbIeAeHCTBUS

Camoopranu3anus:

e BBIABJIATHIIPOOIEMBIBKU3HEHHBIXNYU€OHBIXCUTYAIUSX, TPEO YOI X 15T
pereHusIpu3nIeCKUX3HaHUM;

e ODUEHTHPOBATHCSA B PA3IMYHBIX  TOJAXOJaX  MPHUHATHUS  PEIICHUU
(MHOUMBUIyaIbHOE, TPUHATHE PEIICHHUs B TPYyIIE, NMPUHATHE PEIICHUN
TpYIIoN);

e CAMOCTOSITEJIBHO COCTABJISITh QJITOPUTM pEIICHUs (PU3NYECKOM 3a7auu WU
IUTAaHA WCCJIEOBAHMS C YU4ETOM HMMEIONIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;

e ICJIATHBBIOOPUOPATHOTBETCTBEHHOCTh3aPEIICHHE.

CaMOKOHTPOJIb,OMOIMOHAJ bHbII MHTEJIJIEKT:

e 1aBaThaIEKBATHYIOOIICHKYCUTYAIIMUHITPE/JIaraTbIIaHeE U3MEHEHHUS;

¢ OOBSCHATH,  MPUYUHBI  JOCTIDKEHUS  (HEHOCTHIKEHUS)  PE3yIbTaTOB
JeSITEIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCIIE B XOJ BBHITIOJIHCHUS
¢u3MUeCKOro  WCCIENOBAaHUS WJIM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIINXCS CHUTYyallMid, YCTAaHOBJICHHBIX OIIHMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OI[EHUBATHCOOTBETCTBUEPE3YIHTATAIICIIUNY CTIOBHSIM;

e CTaBUTHh C€0s HA MECTO JIPYroro YeJIOBeKa B XOJE CIIOpa WU TUCKYCCHUU Ha
HAyYHYIO TEMY, TOHIMAaTh MOTHBEI, HAMEPEHUS U JIOTHUKY JIPYTOTO;



e IPU3HABAThH CBOE MPABO HAa OUIMOKY IPH pElIeHUH (PU3NYECKHUX 3a7a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEAMETHBIEPE3YJIBTATBI

K xoniy o6yuenus B 7 kjacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMEHUM:

e ICTI0JIB30BATh MOHATUS: PU3MUECKUE U XUMHUYECKUE SIBJICHUSI, HAOIOICHHE,
AKCIEPUMEHT, MOJIEIIb, TUNIOTE3a, €AUHUIIBI (PU3UUYECKUX BEIUYHUH, aTOM,
MOJIEKYyJla, arperatHble COCTOSIHUS BewlecTBa (TBEpIOE, KHUIKOE,
ra3oo0pa3Hoe),MeXaHnYeCKoeABUKeHNEe(paBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpHsl, PAaBHOJCUCTBYIOIIAs CUia, jaedopmarus
(ynpyras, IacTuyeckas ), HeBECOMOCTh, COOOIAIOIINUECS COCY/IbI;

e pa3nuuarh siBAeHUs (AUdQy3usi, TEIIOBOE IBIKEHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JIBUKCHHE, HEPABHOMEPHOE  JABWKEHUE, HHEPIHS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHUs, TIepeaya 1aBieHus TBEPIBIMU TEJIaMU, KUIKOCTIMHU UTra3aMH,
aTMoc(epHOE J[aBlIeHHE, ITUIABaHUE TEJ, MPEBPAILCHUS MEXaHUYECKON
SHEPIuM) MO ONMHCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

e pACIlO3HABATH  TPOSIBIICHUE  M3YYCHHBIX  (U3UYECKUX  SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPOJIE:
IIPUMEPBI JBUXKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMHM B XKHMBOW M HEXKHUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IMPUPOAE M TEXHUKE, BIIMSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3UUYECKUX SIBIICHUN;

e ONTMCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (U3MUECKHE SIBICHUS, MCIIOIb3YS
dusznueckne BeIMUUHbBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMSI,ITYTh,
CKOpPOCTb, CPEIIHssI CKOPOCTh, CHJIA YIPYI'OCTH, CUJA TSIKECTH, BEC Tela,
cuia  TpeHus, JAaBieHue (TBEpAOro  Tela, IKUJIKOCTH, rasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETUYEeCKasi M TMOTEHUMAJIbHAS DHEPrus), MpU ONHCAHUU MPABUIBLHO
TPaKTOBATh (PU3NUYECKUN CMBICI UCIIOIb3YEMbIX BEIMUUH, NXO003HAUEHUS
U eIWHMIBI (QU3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIIHEC
JTaHHYI0 (U3UYECKYI0 BEIWYUHY C JPYTHUMH BEIMYMHAMH, CTPOHUTH
rpaMKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

e XapaKTepHu30BaThb CBOMCTBA Tes, (U3UYECKUE SBICHUS U MPOIECCHI,
WCIIOJIB3YANPABUIACIOKEHUSCUII(BIOJIBOTHOUIIPSAMON ),3aK0H] yKa,



3akoHllackans,3akoHApxuMena, mpaBuiIopaBHOBECUsipbIuara(0Jioka),
«30JI0TO€ TMpPaBUJIO» MEXAHHKH, 3aKOH COXpPaHEHUS MEXaHMYECKOU
SHEPruu, NpHU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMKMCBIBATH €70 MATEMATHUYECKOE BhIPAKEHUE;

e O0BACHATH (PU3NYECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM UYHUCJE U
B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JOTUYECKUX LIAroB ¢ OMmopoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIMUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

e peliaTh pacu€THble 3a7a4u B 1—2 nelcTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIbI,
CBs3bIBatONIME (PU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHajlIM3a YCIIOBUS
3a/layd  3alKChIBaTh KpaTKOE€ YyCIOBUE, TMOACTABIATh (U3HUECKHE
BEJIMYMUHBI B (OPMYJIbI M MPOBOJAUTH PAcCUEThl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE Ui pEUICHUs 3a/lay, OLICHUBATh PEAIUCTUYHOCTD
MOJIY4EeHHON (DU3NUECKON BEITMYNHBI,

e paCIlO3HABATh MPOOJEMBbI, KOTOpPbIE MOXHO pPEHIUTh MPU MOMOIIH
(U3MUECKUXMETO0B,BONMMCAHUUHICCIICIOBAHUSBBIIACIATHIIPOBEPIEMOE
npennosioxenue  (TUNOTe3y),  pa3iuyaTh M HMHTEPIPETHPOBATH
MOJIYYEHHBIN Pe3yNbTaT, HAXOAUTh OITUOKHU B XOJI€ OIbITA, IE€aThBBIBOIbI
10 €T0 pe3yibTaTaM;

e IPOBOJIUTH OIBITHI MO HAOTIOAEHUIO (DU3UYECKUX SIBICHUN WU (PU3NIECKUX
CBOMCTB Tei: (OpMYIHPOBATH MPOBEPSIEMbIE MPEIIOIOKEHUS, COOUPATh
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHHUs, 3aMUChIBATh XOJ ONbITa U
(bopMynHpoBaTh BHIBOBI

e BHITIOJTHSI THIIPSIMBIEU3MEPEHUS PACCTOSIHUSI, BpEMEHH, MacChiTeNa,00bEMA,
CWIBl M TEMIIepaTyphl C HCIOJIB30BAHHEM AaHAJIOTOBBIX U IHM(PPOBBIX
npuOOpOB, 3alUCHIBATh MOKa3aHUA MNPHOOPOB C YYETOM 3aJaHHOU
a0COJIFOTHOM TOTPENTHOCTH U3MEPECHUN;

e IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
IpYroil € HCIOIB30BAHUEM IMPSMBIX HM3MEpPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO JBIDKYLIETOCS Tejla OT BPEMEHHW [BW)KECHHS Tena, CHUJIbI
TPEHUSACKOIBKEHUIOTBECATENA,KaueCTBA0OPaOOTKUIIOBEPXHOCTEUTEN U
HE3aBUCUMOCTH CUJIbI TPEHHS OT ILIOIIAIU CONPUKOCHOBEHUS TEJI, CHIIbI
YOPYTrOCTH OT YJJIMHEHUS MPYXKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BEMA
NOrpY’KEHHOM YacTH Teja U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TUTABaHUS TEJ, YCJIOBUN paBHOBECHs pblyara u OJIOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM Y4EOHOrO HCCIENOBaHUs, coOUpaTh YCTaHOBKY U
BBINIOJIHSI ThU3MEPEHUS, CIIE YA TPEAJI0KEHHOMYIUIAHY, DUKCUPOBATh



pPE3yNbTAThl TMOJTYYEHHON 3aBUCUMOCTH (DH3UYECKUX BEIWYMH B BHUJC
MPEIOKCHHBIX TaOMUIl W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCIICIOBAHUS;

o IPOBOJIUTh KOCBEHHBIC M3MEpEHUs (U3UYECKUX BEIUYHH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH M TBEPAOrO Teja, CHJIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3/JyXa, BBITAIKWBAIONIAs ~ CHWJIA, JICHCTBYIOMmAs  Ha
NOTPY)KEHHOE B IKUAKOCTH Tel0, KOA(D(UIIMEHT IOJIE3HOTO EHCTBHUS
NPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKEHHONH WHCTPYKIMH: TIPU
BBITIOJTHEHUH HW3MEPCHHUH COOMpATh AKCIICPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBI;

e COOJTFOIATh TIPABWJIA TEXHWKH OE30MMACHOCTH MPHU padboTe C JabopaTOPHBIM
000opyI0BaHUEM;

e YKa3bIBaTh IPUHITUIIBI ICHCTBUS IPUOOPOB M TEXHUUYCCKUX YCTPONCTB:BECHI,
TEPMOMETpP, JWHAMOMETP, COOOIIAIOIIMECS COCYABI, OapoMeTp, phIvar,
TIOJIBFDKHBIN ¥ HETIOJIBHKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTD;

e XapaKTEPU30BaTh MPHHIMIBI  JACHCTBUS  HW3YYCHHBIX INPUOOPOB |
TEXHHYECKUX YCTPOWCTB C OMOPOM HA WX OMHCAHUSA (B TOM YHCIIC:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCIIONB3Ys 3HAHMUS
0 CBOMCTBax (PM3MUYECKUX SBICHHUA M HEOOXOAUMBIE (PU3HMUECKUE 3aKOHBIN
3aKOHOMEPHOCTH;

o PUBOIUTHIIPUMEPBI( HAXOAUTHHH(DOPMAITHIOOTIPUMEPAX )ITPAKTUIECKOTO
UCTIONB30BaHUS (PU3UYECKUX 3HAHWW B TIOBCEIHEBHOW JKWU3HH IS
obecrieueHus: OE30MACHOCTH TPH  OOpalleHWH ¢ TpudopamMu U
TEXHUYCCKUMHU yCTPOUCTBAMH, COXPAHCHHUSI 3/IOPOBBS U COOTIOACHUSHOPM
HKOJIOTUYIECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

¢ OCYIICCTBIIATH OTOOp HMCTOYHHKOB uWH(Mopmanmuu B HHTEepHETE B
COOTBETCTBHH C 33JIaHHBIMIIOMCKOBBIM 3aIIPOCOM, Ha OCHOBEHUMEIOIIHXCS
3HAHUM © TyTEM CpPaBHEHHsI PA3IMYHBIX HCTOYHUKOB BBIJIEIATH
UH(POPMAIINIO, KOTOpas SBISIETCS MPOTHUBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

e ICTIOJIH30BaTh TPU BBHIMOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
IUTEpaTypy PU3NUECKOTO COMIEP KaHMS, CIIPABOYHBIE MAaTEPHUAIBI, PECyPChI
cetu UHTepHer, Bramerp mNpuéMaMu KOHCIIEKTUPOBAHHS  TEKCTa,
npeodpazoBaHust HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MHCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(pOpMAIU (HU3NIECKOTO COACPIKAHUSA, B TOM
quciie MyOJMYHO NeNaTh KpaTKhuEe COOOIMIEHUS O Pe3yJbTaTax MPOCKTOB
WINY4eOHBIXUCCIICI0BAHUNA, TIPUITOMT PAMOTHOUCITOIH30BATh



W3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

elIPU BBINIOJHEHUN YYE€OHBIX NPOEKTOB M HCCJIEAOBAHUNA pacCIpeesiTh
00s3aHHOCTH B TpyHIe€ B COOTBETCTBUM C IIOCTaBICHHBIMHU 3aJlayaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUHM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYINbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLUX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e UCIIOJIb30BATh IIOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOBHMMOJIEKYJI,arperaTHbIECOCTOSIHUABEILIECTBA, KPUCTAIIIINYECKUEH
amop(HbIle Tena, HACBHIEHHBI M HEHACBIEHHBIM TMap, BIAXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSAs DHEPIUs, TEIUIOBOM JBUIaTElb,
AJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsll, dJIEKTPUYECKOE T0JI€, IPOBOJHUKHU
Y JUDJIEKTPUKH, ITOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE I10JIE;

e pa3nuyaTh SBJICHUS (TEIUIOBOE pacIIMpPEHUE U CXKaTHe, Terionepenaya,
TEILUIOBOE PABHOBECUE, CMAYMBAHUE, KAIlWJUISIPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJCHCAIUsl, IUIaBJICHUE, KpucTaum3anus (OTBEepAeBaHUE), KHUIICHUE,
TEeIIonepeaayda (TErIOnpOBOAHOCTS, KOHBEKLHS, U3IIy4EHHUE),
JJIIEKTPU3ALUsA TeJ, B3aUMOJIECUCTBUE 3apsANIOB, JEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHuUTOB, JIEUCTBUE
MarHUTHOTO MOJISl Ha MPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKLUS)
10 ONMCAaHUIO HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e paclO3HaBaTh  MPOSIBIICHWE  H3YYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpY)XalollleM MHupe, B TOM 4ucie (u3nueckue SIBJICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBICHUA B IPUPOLIE,
KpUCTaJIbl B mpupozae, usinydyeHne ConHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHUEPOCH], TyMaHa, UHEs, CHEera, 3JEeKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3emMiH, Apeid MOoJoCcOB, poJib MAarHUTHOTO MOJS JUIsl JKU3HM Ha
3emiie, MOJISIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTHIIPAKTUYECKYIO 3a/a4y B
yueOHYI0, BBIIETSATh CYHIECTBEHHbIE CBOMCTBA (MpPU3HAKK) (PUIUUECKUX
SIBJICHU;

e OIIMCBHIBATh M3YUYEHHBbIE CBOMCTBA TENl U (PU3HUYECKHE SIBJICHUS, HUCIIONb3Ys
¢usnyeckue BEIUUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJIUYECTBO
TEIUIOTHI, YJElIbHAas TEINIOEMKOCTh BEIIECTBA, YAEIbHAas TEIJIOTa
IUIaBJICHMS], yJeJbHas TeIUloTa NapooOpa3oBaHMs, YJeJabHas TEIUIOTa
CrOpPaHUATOILIMBA,KO3(DPUIMEHTIIOIE3HOT OACCTBUATENIIOBOM



MAaIlluHbI, OTHOCHWTEJbHAS BJIAKHOCTh BO3AyXa, JJICKTPUUSCKHUHA 3apsj,
CHJIa TOKa, JJCKTPUYECKOE HAIPSHKEHUE, COMPOTHUBIICHWE MPOBOIHUKA,
yIeTLHOE COTIPOTUBJICHUE BEIIECTBA, pad0Ta M MOIITHOCTHIJICKTPUYECKOTO
TOKAa), TPU ONHCAHWHM TPABWIBHO TPAKTOBaTh (U3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAUCHUS M CAUHUIILI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINAE JAaHHYIO (DU3UYECKYIO BEIUYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTh TpadUKHd H3YyYCHHBIX 3aBUCUMOCTCH
(bU3UYECKUX BEIUYNH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W IPOIECCHI,
UCIIOJIb3YsST OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO--KHHETUYECKONH TEOPUHU
CTPOEHUS BEIECTBA, MPUHIUI CYNEPIO3UIUU TOJICH (Ha KAa4yeCTBCHHOM
yYpOBHE), 3aKOH COXPaHCHHMs 3apsijia, 3akoH OMa JiUTs yJacTKa IeTH, 3aKOH
Jbxoyns—JleHnna, 3akoH COXpaHECHHsS] DSHEPrHHM, TIPH ITOM JaBaTh
CIIOBECHYIO0 (hOpPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTEMaTHYECKOE
BBIpQKCHUE;

¢ O0BACHATH (HPU3UYECKUE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CHUTyaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 JIOTHYECKHUX
maroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOWCTBAa (U3MUECKHUX SIBICHUM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelaTh pacu€THbIC 3aJja4u B 2—3 JEHCTBUA, UCTIOIbB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBAIONINE (DU3MYECKUE BEIUYMHBI: HA OCHOBE aHalu3a YCJIOBHS
3a/layy 3aIMMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK JAHHBIX JJIS
pelieHus 3aadu, BRIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC NI €€
pelIeHus, MPOBOAWTH PACUYEThl W CPaBHUBATH IOTYYEHHOE 3HAYCHUE
(bu3nuecKor BETUYNHBI C U3BECTHBIMH JTAHHBIMU;

e PACIlO3HABATH MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh TMPU TOMOIIH
(Gu3MUeCKNX METO/OB, HWCIIOJb3Yysl ONHUCAHWE WCCICIOBAaHUS, BBIIEIATH
poBEpsieMOE  TPEIONIOKEHNE, OIEHWBATh MPABUIBHOCTh TOPSIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OTIBITHI IO HAOIIOICHUIO (DHU3UUYECKUX SBICHUN WA (PU3HMIECKUX
CBOMCTB TeN (KamwUISIpHBIC SBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
ero o0néMa, TeMrepaTypbl, CKOPOCTH TMPOIIEcca OCTHIBAHUS W HATPEBAHUS
pU W3IYYCHUH OT IBETa W3IyYaromieil (MOTJIOMIA0IIe) TOBEPXHOCTH,
CKOPOCTh MCHApeHHs] BOJALI OT TEMIEPATyphl >KHJIKOCTH W TUIOMIANNA €&
MOBEPXHOCTH, JJCKTPHU3alUi TET W B3aUMOJICUCTBHE DICKTPUUYCCKUX
3apsAI0OB, B3aUMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BHU3Yyalld3aIlus
MarHUTHBIXTIOJICUTTOCTOSTHHBIXMArHUTOB, ICHCTBUSIMATHU THOTOTIOJISTHA
MPOBOJTHUKCTOKOM,CBOMCTBA3JICKTPOMAariuTa,CBOMCTBa



ANEKTPOABUTATENSl TMOCTOSHHOTO TOKa): (OpMYyJIHpPOBaThH MPOBEPsSEMbIC
MPENO0JIOKEHHUS,COOUPAThYCTAaHOBKYU3NPEITI0KEHHOT0000PYA0BaHNA,
OMUCHIBAThH XOJI OMbITa U (HOPMYJIUPOBATH BHIBOBI,

e BBIIIOJIHATH MPSMBIE U3MEPEHUS TEMIEPATYPhl, OTHOCUTEIBLHON BIAXHOCTH
BO3/1yXa, CHJIbI TOKa, HANPSKEHHS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYMKOB (DU3NYECKUX BEJIUYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yuEéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTU OJHON (DU3UYECKOU BEIMYUHBI OT
JIpPYrol ¢  UCIMOJb30BAaHUEM  TPSIMBIX  HM3MEpPEHHM  (3aBUCHUMOCTH
CONPOTHUBIICHUS TPOBOJHMKA OT €ro JJIMHBI, IUIOMAAd MONEPEYHOTO
CEUEHHMS U yICIBHOIO COMPOTUBIICHUS BEIIECTBA MTPOBOIHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 MNPOBOJHUK, OT HANpsDKEHUST Ha  IPOBOJHUKE,
MCCIIEJOBAHME TOCJIEIOBATEIIBHOIO W  MapajuleIbHOTO  COECAWHEHUU
IIPOBOJIHMKOB): IUIAHUPOBATh HCCJEAOBaHUE, COOUpATh YCTAaHOBKY U
BBITIOJIHSITE U3MEPEHUS, CIeAys MNPEIJIOKEHHOMY IUIaHy, (DUKCHPOBATH
pe3ybTaThl MOJTYyYEHHONW 3aBUCUMOCTH B BHJI€ TaOJHI] U rpadUKOB,ACIaATh
BBIBO/IBI 110 PE3yJibTaTaM MCCIIEIOBAHUS;

e IPOBOJIUTh KOCBEHHBIE U3MEpeHUs (Qu3ndeckux BenudyuH (yaeldbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBJIIEHUE MPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): MJIAHUPOBATh HU3MEPEHHs, COOMpATH
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAys IMPEIJIOKEHHOW MHCTPYKLUH, U
BBIYMCIIATh 3HAUEHUE BEJINYNHBI,

e COOMIONATHh TIpaBUJIa TEXHUKU OE30MAaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
o0opyIoBaHUEM;

e XapaKTEPU30BaTh MNPUHIMIBI  JACHCTBUA  HW3YYCHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C ONMOPOM HAa UX OMUCAHUA (B TOM YHCIIE:CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, TapOBasi TypOUHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DIEKTPUUYECKONW SHEPTUH, HIIEKTPOOCBETHUTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
PEeAOXPaHUTENH,IEKTPOMArHU T, IEKTPOABUTATENBIIOCTOSIHHOTOTOKA),
UCTIONIb3Ys 3HAHUA O CBOMCTBAX (DM3WYECKUX SBICHUA M HEOOXOIMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh NPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIIBbHbBIC
npuOOpel TIO CXeMaM ¥ CXEMaTUYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABHUIATENb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABISITH CXEMbl SJIEKTPHUUYECKUX
LEIMEN C MOCIEI0BATENbHBIM U MApaJUIENbHbIM COEJUHEHUEM 3JIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS SJIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBOAUTH  NPUMEPHI(HAXOAUTHUH(OPMALUIOOTPUMEPAX)IPAKTUYECKOTO
UCIIONB30BaHUS (U3NYECKUX 3HAHUKW B TOBCEAHEBHON JKHM3HHM IS
oOecrieueHusi 0€30MACHOCTM MpU  OOpalleHuu ¢ nOpubopamMu U
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHECHHSI 3JOPOBBS U COOTIOACHUSIHOPM
HKOJIOTMYECKOT0 TIOBEICHUSI B OKpYXalOUIeH Cpele;

e OCYIIECTBIIATH MOUCK HHPOpMaIu GU3NIECKOTo conepkanus BUHTepHETE,
Ha OCHOBE MMEIOUIUXCA 3HAHUW M MyTEM CpaBHEHUS JIOMOJHUTEIBHBIX
MCTOYHHUKOB BBIACIATH WH(OPMAIIUIO, KOTOPASSABISAETCS MPOTHBOPEUUBON
WJIA MOKET OBITh HEJJOCTOBEPHOM;

¢ ICTIOJIb30BaTh NMPHU BBHITIOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
JAUTEPATypy PU3NYECKOTO COJIEPKAHMS, CIPABOYHBIE MaTePUAIIbL, PECYPChI
cetm UWHTepHeT, BIaAeTh MNpHEMaMH KOHCIICKTUPOBAaHUS  TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;

e CO3/IaBaTh COOCTBCHHBIC NHCHMECHHBIE W KpaTKHE YCTHBIC COOOIICHUS,
0000mass wWHpOpMAIMIO W3 HECKOJIBKUX HCTOUYHHKOB (DU3UUECKOTO
CONEp)KaHusi, B TOM YHCIE IYOJWYHO TMIPENICTABISITh PE3YIbTaThI
POEKTHON WIJIM MCCIE0BATENIbCKOW NEATEeIbHOCTH, MPU 3TOM TI'PaMOTHO
UCTIOh30BaTh W3YyYCHHBI IMOHATUHHBIA ammapar Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHUE MPE3CHTALIUEH;

elIPY BBIMOJHEHUU YYEOHBIX TPOEKTOB M HCCIEIOBaHUN (PUINUECKUX
IPOIIECCOB pAaCTPEENsITh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBIICHHBIMU 3aJladyaMU, CJIECJIUTh 32 BBHIMOJTHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIAJ B
JEeSITEIbHOCTBIPYIIBI, BRICTPANBATHKOMMYHUKAaTHBHOEB3aUMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3peniaTh KOHGIUKTHI.

K xonity oOyuenus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

¢ ICTIOJIb30BaTh  MOHATHUA: CHUCTeMa OTcuéra, MaTepHalibHasg TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXAHHYECKOrO IBMKEHHUSA, JedopMarus
(ympyrasi, mnjgacTUyeckasl), TPEHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE,
HEBECOMOCTbh M NEPErpy3KH, LUEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEJIO,
LIEHTp TSDKECTU TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK U yJIbTPa3BYK, JJIEKTPOMATrHUTHBIC BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTD,
CHEKTPbI UCIYCKaHUs U MOIJIOIICHHUs, anb(a-, 6eTa- U raMMa-u3IydeHus,
M30TOIBI, SiZIepHAsi YHEPreTHKa,

e pa3nuuaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEIHOE
IBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
najJicHue TeJl, PABHOMEPHOE JABIKEHHUE TI0 OKPYKHOCTH, B3aUMOICHCTBUE



TEJI, pEaKTUBHOE JBIDKEHHUE, KOleOaTelbHOE IBM)KEHHE (3aTyXallue U
BBIHYKJCHHbIE KOJIEOAHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3BYyKa, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPAKCHHE W TMPEIOMIICHHE
CBETa, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHue 0eIoro cBeTa B
CIeKTp © CIOXCHHE CIEeKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa
M3JTy4YCHHS) TI0 OTIMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (pU3MUecKoe SBICHHUE;

e DaCiO3HABATh  TPOSIBICHHWE  M3YYCHHBIX  (U3NYECKUX  SIBICHUNA B
OKpyXXaromeM Mupe (B TOM 4Yucie (U3MYECKUE SBICHHUS B MPHUPOJE:
NPUJIMBBI M OTIUBBIL, IBIKEHUE T1aHeT COTHEYHOW CUCTEMBI, pEaKTUBHOE
JIBW)KCHUE IKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSCEHUE, CEMCMHUYECKHMEe BOJHBI, I[yHaMH, 3XO, I[BETa TeT,
ONTUYECKUE SBJICHUSA B TMPHUPOJE, OMOJIOTUYECKOE ACHCTBHE BUIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO U3JIYYCHHH, €CTECTBEHHBIN
paMOaKTUBHBIA (OH, KOCMHUYECKHE Iy4d, DPaTUOAKTHBHOE HU3ITyUCHUE
NPUPOTHBIX ~ MHHEPAJIOB, JCWCTBHE  PAJMOAKTHUBHBIX  HM3ITYYCHHM
HAOPTaHW3M YeJIOBEKa), IPU ITOM IEPEBOJUTH MPAKTHUECKYIO 3a71ady B
yueOHY0, BBIIENSATHh CYIIECTBEHHBIE CBOMCTBAa (TpU3HAKMU) (DUIUUECKUX
SIBJICHUM;

e ONIMCHIBATh M3yUYEHHBbIE CBOMCTBA Tell U (U3HUECKHE SIBIICHUS, HCIOJIb3Ys
¢usznueckre BETUYMHBI (CpeHSIE W MIHOBEHHAsh CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM [IB)KEHHMH, YCKOpPEHHUE, TepeMellleHue, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CHUJIa YOPYTOCTH, CHJIA TSHKECTHU, YCKOPECHHE
CBOOOJHOTO TaJeHUs, BEC Tela, HMITYJIbC Tela, HUMIYIbC CHIIBI,
MeXaHu4deckasi paboTa MW MOIIMHOCTh, TOTEHIMANIbHAs DJHEpPrus Teda,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS DYHEPTUs CHKATON
NPYXUHBI, KWHETUYECKas DHEPrus, TOJHAsA MEXaHW4YecKash SHEeprus,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJOMIICHUS CPe/ibl), P ONUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HaueHUsI W CAUHHIBI (U3UUYECKUX BEIWYUH, HAXOAHWTH (POPMYIIHI,
CBSI3BIBAIOLINE JaHHYIO (PU3NYECKYIO BEIMUYMHY C JPYTMMH BEIUYUHAMH,
CTPOUTH IrpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYHH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3UUECKUE SBICHUS M TPOLECCHI,
UCTIOJB3YysI 3aKOH COXPAHEHHs] PHEPTUH, 3aKOH BCEMHUPHOTO TITOTECHMS,
OPUHIUI CYNEPHO3UIMH CHUJI, TPUHLIUI OTHOCUTENbHOCTH [ anmies,
3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHHS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOTO M MACCOBOTO YHUCEI



NP SIIEPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHIECKOE BBIPAKCHNUE;

¢ OOBACHATH (HU3MYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHTYaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYUHHO--CIICJICTBEHHBIE  CBS3H, CTPOUTh OOBACHCHHE W3 2-3
JIOTHYECKUX IIaroB ¢ OMOpPoi Ha 2—3 M3YYCHHBIX CBOWCTBA (PU3MUCCKUX
SIBJICHUH, (DU3UICCKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

e pellIaTh pacuETHBIC 3aauu (OMUPAIOUIUECS HA CUCTeMY U3 2—3 ypaBHEHHUM),
UCIIOJIb3YS 3aKOHBI M (DOPMYJIBI, CBSA3BIBAIOIINE (DU3UICCKUE BEIIMUNHBI:HA
OCHOBE aHaJIM3a YCJIOBUS 3aJ]1a4M 3alMChIBATh KPATKOE YCIIOBHUE, BBISBIIATH
HEJO0CTAIONINE WM U30BITOYHBIC JaHHBIC, BRIOUPATHh 3aKOHBI U (DOPMYJIHI,
HEOOXOMMBIC JIJII  peIIeHUs, TPOBOAUTH pacdyéThl M  OICHUBATH
PEATMCTUYHOCTH TIOJTYYEHHOTO 3HAUCHUS (PU3NICCKOMN BEITMUUHEI;

e PACIlO3HABAaTh MpPOOJEMbI, KOTOPHIE MOXKHO pPEIIMTh MPU  TTOMOIIH
(U3HYECKMX METOJ]OB, HCIIONb3Ys ONMHMCAHUE HWCCIICAOBAHMS, BBIJICIATH
poBepseMOe  TIPEJIOJIOKCHUE, OICHUBATh IPABHIBHOCTh TOPSIKA
NPOBEJICHUS  WMCCIICIOBAHUSA, JIeJaTh  BBIBOJABL, HHTCPIPETUPOBATH
Pe3yJIbTaThl HAOJIFOICHHUI B OIIBITOB;

e IPOBOJIUTH OIBITHI O HAOMIOIEHUIO (PU3MUECKUX SBICHUN MU (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroTOHA, 3aKOHAa COXpaHEHUS
SHEPIUHU, 3aBHUCHUMOCTh IEpPHOJa KOJeOaHUN MNPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBHUCHUMOCTb OT aMIUIUTYbI
MaJbIX KoJieOaHUH, MPSIMOJIMHEIHOE PacpOCTpaHEHHE CBETAa,pasiioKeHHE
0eyloro cBeTa B CIEKTpP, M3Y4YCHHE CBOWMCTB H300paKEHHUS B IJIOCKOM
3epKalie U CBOWCTB H300pa)keHUs TMpeaMeTa B COOMpAaIoIIel JIMH3eE,
HAOJIIOICHUE  CIUIOMIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB  W3IIYYCHHS):
CaMOCTOSITEILHO  cOOMpaTh yCTAaHOBKY U3 HW30BITOYHOro Habopa
000pyAOBaHMs, OMUCKHIBATH XOJI OIBITA U €r0 PE3YNbTATHI,(HOPMYIUPOBATH
BBIBO/IbI;

o POBOJIUTH MPU HEOOXOAMMOCTU CEPHUI0 TPAMBIX H3MEPEHUH, OMpeesis
CpenHee 3HA4YeHHE U3MepseMON BelWYuHbl ((POKYCHOE paccTosHUE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

e POBOJIUTH  HMCCIICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
MCTIOJIb30BaHUEM TIPSIMBIX U3MEPEHHI (3aBUCUMOCTD ITYTH OT BPEMEHHUTIPU
PaBHOYCKOPEHHOM JBIDKEHWH 0€3 Ha4YaJbHOW CKOpPOCTH, TIEpHOJa
KoeO0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpaXEHUs CBETa OT yria MajJeHUs W YIJia MPeJOMIICHUS OT yria
MaJIeHUs ) . TUTAHUPOBATHUCCIIEOBAHUE,CAMOCTOSATETHHOCOOUPATH



YCTaHOBKY, (UKCHPOBAaTh pe3yibTaThl  IOJYYCHHOW 3aBUCUMOCTH
bu3MYeCKUX BEIWYMH B BHUAEC TaONMUIl M rpadUKOB, JIeNaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

o IPOBOJIUTHh KOCBEHHBIEC U3MEPECHHS (DU3UICCKUX BETUINH (CPETHIICKOPOCTh
U YCKOpPEHHE Tejla TIPH PABHOYCKOPEHHOM JBWIKEHUH,yCKOPCHHE
CBOOOJTHOTO TAaaCHHS, JKECTKOCTh TPYKUHBI, KOIDPUIMEHT TpEeHUs
CKOJIBKCHHSI, MEXaHW4YeCKass padoTa W MOIIHOCTh, YacTOTa W IEPUOJ
KOoJIcOaHWI MaTeMAaTHYECKOTO W MPYKHMHHOTO MASTHHKOB, OINTHYECKAsI
CWJIa COOMWparoIIel JIMH3bI, pPaJUOAKTUBHBIM (POH): TUIAHMPOBATH
U3MEpEHUs, COOMpaTh SKCICPUMEHTAJIbHYIO YCTAaHOBKY U BBITIOJHATH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBI U aHAJTU3UPOBATH MOTYYCHHBIC PE3yIbTaThl C YIETOM 33 IaHHON
MOTPEITHOCTH U3MEPEHU;

e COOJTFOIATh TIPABUJIA TEXHWKH OE30MAaCHOCTH IMPHU padoTe C JabopaTOPHBIM
o0opyn0BaHUEM;

e pa3IMyaTh OCHOBHBIC TMPU3HAKKM W3YYCHHBIX (PU3NYSCKHX MOJICIICH:
MaTepHalibHass TOYKa, aOCONIOTHO TBEPAOE TEI0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHAas MOJEIb aToMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO S]1pa;

e XapaKTEPU30BaTh NPUHIMIBI  JACHCTBUA  HW3YYEHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX OMUCaHUS (B TOM 4YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHHS U YCKOPEHHUs, PpaKeTa,
9XOJIOT, OYKH, TMepuckorn, Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUS O
cBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOAUMBIC  (PU3UYECKUC
3aKOHOMEPHOCTH;

e ICTIOJIH30BAaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIBbHBIX MPUOOPOB U TEXHOJIOTMUECKUX TMPOIECCOB
IpU pEUIeHUH Y4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBbI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;

e MPUBOAUTH  MPUMEPHI(HAXOAUTHUH(OPMAITUIOOTPUMEPAX )TPAKTUIECKOTO
UCTIONIb30BaHUs (U3MYECKUX 3HAHWWA B TOBCEIHEBHOW IKU3HU TS
oOecrieueHusi 0€30MACHOCTH TMpU  OOpameHuu ¢ npudopamMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHCHHUS 3I0POBhSI U COOIIIOICHUSTHOPM
AKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpele;

e OCYIIIECTBIISATHh MOUCK MH(POpMAIUK Pu3ndecKoro conepxkanus sBlaTEpHETE,
CaMOCTOATENTHHO (OPMYJIHPYST TOWUCKOBBIA 3ampoC, HAXOIUTh MYTH
OTIpEJICICHNs] JOCTOBEPHOCTH TIOJYYCHHOW WH(OpPMAllMd HA OCHOBE
UMEIOIINXCS 3HAHUHA U TOTIOJTHUTEIHbHBIX UCTOYHUKOB;



¢ CIIOJIb30BaTh NMPHU BBHIMOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
AUTEPaTypy PU3NIECKOTO COJEPKaHUs, CIIPAaBOYHBIC MAaTEPUAIIBI,PECypPCHI
cetm UWuTepHeT, BiaAeTh mNpuéMaMH KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(YOPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO371aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMAIIMM U3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COJACpIKaHMS,
MyOJIMYHO MPEACTABIATH PE3YIbTATHI MPOSKTHOW MK UCCIIEIOBATENbCKON
ACeSITENbHOCTH, TPHU OSTOM TPaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHATUHHBINA amnmapar HW3y4aemoro paszzaena (U3WKH M COMPOBOXKIATH
BBICTYIUIGHHE TIpe3eHTalneld ¢ Y4ETOM OCOOCHHOCTEH ayAuTOpUU
CBEPCTHHKOB.
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