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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHU M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOHM 00pa30BaTEeNIbHOM
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yu€rom denepalibHOW paboyelt mporpamMmbl
Bocnutanus u Konuenmuu npenogaBanus yueOHoro npeamera «Ou3nkay.

Conepxanue mnporpamMmbl 1o (u3MKe HampaBileHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYarOIIKXCsl M OPTaHU3ALUI0 N3Y4eHUs (PU3HMKH Ha IESTeIbHOCTHON OCHOBE. B mporpamme
1Mo (HU3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mnpeamera B peanmsanuu tpeboBanuii ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yiibTaTaM 0OydeHUs], a TAKKe MEXIPEIMETHbIE CBA3H
€CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IET0 0Opa30oBaHuUsI.

[Iporpamma no u3uKe ycTaHaBIMBAET pacupeesieHlne yueOHOTro MaTepuaia 1o rojam ooydenus (1o
KJ1accaM), IpeylaraeT NpUMEpHYIO IOCJIE0BaTEIbHOCTh U3YyUEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
IPEIMETHOIO COJIEpKaHUs U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuxcsl.

[Iporpamma mo ¢usuke paspaboTaHa C ILETbIO OKa3aHUS METOJAWYECKOH MOMOIIM YUYUTETIO B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

®du3snKa SBJISETCS CUCTEMOOOPA3YIOIIUM Il €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEMETOB, TOCKOIBKY
¢bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U ABJICHUN, U3y4aeMbIX XUMUeEH, O1oioruei, acTpoHOMuUei
u (usnyeckoil reorpaduell, BHOCHT BKJIQJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpa, IPEIOCTABISET
HanOonee sicHple OOpas3Ibpl MPUMEHEHHS HAyYHOTO METOAA TO3HaHWSA, TO €CTh CI0CO0a IOIydeHUs
JIOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa M3 IIaBHBIX 337a4 (U3NUECKOro oOpa3oBaHUS B CTPYKType oOLIero oOpa3oBaHUSI COCTOMT B
(bopMHpPOBAHNYN €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HayKe Y 00yJaromuXcsl.

Wzyuenne ¢pusnku Ha 6a30BOM ypOBHE MPEATIONIATACT OBJIACHHE CICAYIOIIMMU KOMIIETEHTHOCTSMH,
XapaKTepU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

® Hay4HO OOBSICHSTH SIBIICHUS;

® OLEHUBATh U NIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

® UHTEpHPETUPOBATh JAHHBIE U HCIOJb30BAaTh HAy4yHbIE JOKAa3aTeNbCTBA JI IMOJIYYCHHS
BBIBOJIOB.

Ienn n3ydeHus (GU3MKU Ha ypOBHE OCHOBHOrO 00IIero odpazoBaHus omnpeneneHsl B Konnenumun
npemnosiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoit denepanumy,
peayin3yIoUMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MPOrpaMMbl, YTBepKIEHHOW pemeHueM Komneruu
MunuctepctBa npocBenieHus: Poccuiickoit @eaepanun (mpotokoi ot 3 gexadps 2019 r. Ne [1K-48H).

Hean n3yvyenus pu3nKu:

e [puOOpeTeHHE HUHTEpeca U CTPEMJIEHUS O0O0ydJaromMxcs K HayYHOMY H3YUEHUIO NPUPOIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE NPEJCTABICHUNH O HAyYHOM METOJIe MO3HAHUA U (POPMHUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opmHupoBaHHE HayYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3y4e€HHUsS OCHOB CTPOCHMSI MaTEpUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

e (opMHUpOBaHME MPEACTABICHUN O posd (PU3MKH A pa3BUTHS APYIMX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHIA;

® pa3BUTHE MNPEJACTABICHUI O BO3MOXHBIX cdepax Oynymieil mpodeccuoHaTbHOU NeATeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIeMYy O0yYEHHIO B TOM HallpaBJICHUH.

JlocTukenne 3THX Lenell mporpaMMbl Mo (u3MKe Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
o0ecrieunBaeTcs peleHueM CIeayonuX 3a1ay:

e TMpuHOOpeTeHHE 3HAHUI O JIUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX,

AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;



e puOOpeTeHHE YMEHUW OIUCHIBATh U OOBSACHATH (UINYECKUE SIBICHHUS C WCIOIH30BAHUEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIMX pPACYETHBIX 3a7ad C HUCHOJIb30BaHUEM (HHU3HUECKUX
MoOJIeJIeH, TBOPYECKHUX M MPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;
e pa3BHUTHE YMEHUH HAOIIOAATH MPUPOHBIC SBICHUS U BBIMOIHITH OMBITHI, JA0OPATOPHBIE PAOOTHI
Y 3KCIIEPUMEHTAIIbHBIC CCIICIOBAHUS C HCITOJIB30BAaHUEM H3MEPUTEIBLHBIX TPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMAITHECH PU3NIECKOTO COACPIKAHUS, BKIFOUasi HHPOPMAITUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 M KPUTHUYECKOE OLICHUBAaHHE UH(POPMAIINY;
® 3HaKOMCTBO co cdepamMu TPOPECCHOHATBHON JESITEIBHOCTH, CBSI3aHHBIMH C (HU3UKOW, H
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIDKCHHSX (PU3UUECKON HAYKH.
Ha m3yuenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOI'O OOIIET0 OOPa30BAaHHS OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B HelleN0), B 9 kiacce
— 102 4aca (3 yaca B HeJIeINIO).

[Ipemiaraemerii B mporpamMme 1o (U3MKe MepedeHb J1a0opaTOpPHBIX pPabOT W OIBITOB HOCUT
PEKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIeTaeT BBHIOOP MPOBEACHUS Ta0OpaTOPHBIX PabOT W OMBITOB C
y49éTOM HMHIUBUIYaIbHBIX OCOOCHHOCTEH OOyJarommxcs, CIHHCKAa OSKCICPUMEHTAIBHBIX —3aJaHHi,
npejyiaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapPCTBEHHOTO SK3aMeHa 10 (PH3HKE.

Pabowas mporpamma yueOHoro mpeamera «®Du3nKa» COCTaBlieHa B COOTBETCTBUH C paboueit
[IPOrpaMMOil BOCIIUTAHUS ILIKOJIBI.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Paspnen 1. dusuka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®uznka — Hayka o npupoje. SABineHus npuponabl. Gu3nuecKue SBJICHHS: MEXaHUYECKHE, TEIUIOBbIE,
AIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Odusnueckue BenuuuHbl. M3Mmepenue ¢usznueckux BenwunH. Ousnyeckue npubopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHasi cucteMa eAMHUL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKHd H3YYalOT MPUPOAY. EcTecTBEeHHO-HayuyHBI METOJ
MMO3HAHMS: HAOIIOACHHE, TOCTAHOBKA HAYYHOTO BOINPOCA, BBIJIBHIKEHHUE TUIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE
TUTNI0TE3, 00BsICHEHHE HA0II01aeMOT0 siBJieHUs. Onrcanue GU3NUEeCKUX SIBICHHUH C ITOMOIIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DIEKTPHUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®wusudeckue MPUOOPHI U MPOIIEypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenue 1eHbI JeEHUs MIKAIbI H3MEPUTEIHHOTO MPHOopa.

N3mepenue paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEN.

N3mepenne temneparypsl Mpy MOMOILU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIbHOCTh MOJETA MIapUKa, MYIIEHHOIO
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.
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Pasznea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOCHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mmepbl. ONbIThI, JI0KA3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JBrm>keHue 4dactul BeniectBa. CBA3b CKOPOCTH JBMKEHHS YaCTHI[ ¢ TeMmieparypoil. bpoyHoBckoe
nBuxenue, 1uddys3us. BzaumonelicTBrue yacTul BelecTBa: MPUTSHKEHUE U OTTAJIKUBaHHE.



ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIIUMYECKHUX) TEI.
B3anMocBs3p MeXy CBOMCTBAMU BEIECTB B PAa3HBIX arperaTHBIX COCTOSIHUAX M UX aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBH)KCHHS.

2. HaoOmoaenue nuddysun.

3. HabGmronenwue siBneHUM, OOBSICHSIOMIUXCS MPUTSIKCHUEM WM OTTAIKUBAHUEM YaCcTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PsJIOB (C MCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHUS Ia30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBHS CHIT MOJICKYJISIPHOTO MIPUTSIKECHUS.

Paznen 3. /IBukeHnne u B3auMoieiicTBe TeJl.

Mexannueckoe aBukeHue. PaBHomepHOe H HepaBHOMepHoe JBHkeHHe. Ckopoctb. Cpennss
CKOPOCTb [P HEPAaBHOMEPHOM JIBKEHHUH. Pacuér nmyTu u BpeMeHU JABUKECHUSI.

SIBnenue wuHepuMM. 3aKOH HHepuUMH. B3aumopneiicTBHME Ten Kak NPUYMHA H3MEHEHUS CKOPOCTH
NBIKeHUd Tell. Macca kak Mepa nHepTHocTH Tena. [InmotHocTs BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuila kak xapakTepucThka B3aumojencTus ten. Cuna ynpyroct u 3akoH ['yka. 3mepenue cuisl ¢
MOMOIIBIO TUHAMOMETpA. SIBlIeHHE TATOTEHUs W cwia TsbkecTH. Cuila TsHKEeCTH Ha IPYrux IjaHetax. Bec
tena. HeBecomocTs. CroskeHHE CuUII, HAMPAaBICHHBIX MO OJHOW mpsimoil. PaBHopeicTByromas cui. Cuna
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKos. TpeHne B IpUpoie U TEXHUKE.

Hemoncmpayuu.

HaGroienne MeXaHW4ecKOoro JIBHKSHUS Tea.

N3mepenne ckopocTu mpsIMOJIMHEMHOTO JIBUXKEHUS.

Habntoienue siBJeHUs] HHEPIIUH.

Habnroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIl.

CrnoxxeHue Cuil, HallpaBJICHHBIX IO OJTHOM MPSIMOH.

Jlabopamopmuwvie pabomol u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHHS (IIapuka B JKUIKOCTH, MOJIEIH
AIEKTPUUYECKOTO aBTOMOOWIIS U TaK J1ajee).
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2. Ompenenenue cpeHel CKOPOCTH CKOIBKEHNS OpycKa WM IIapyKa 110 HAaKJIOHHOW TJIOCKOCTH.

Omnpenenenne MIOTHOCTU TBEPIOTO TeENA.

4. OmpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKEHUs (Iedopmanuu) TPYKUHBI  OT
MIPUIIOKEHHOMN CHUIIBL.
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5. OMmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tella U XapakTepa
COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

JHasnenue. CriocoObl YMEHBIIIEHUS M YBEIMYCHHS NaBieHus. JlapineHne ra3a. 3aBUCUMOCTh JaBJICHUS
raza or o0wréma, Temrepatyphl. [lepeqada maBieHus: TBEPABIMU TeNaMH, >KUJIKOCTSAMH W Tra3amMu. 3aKOH
[Tackans. [THeBMaTHuecKkue MalIMHBI. 3aBUCUMOCTH JaBIEHUS KUJKOCTH OT TNyOuHBL. ['MIpocraTudeckuii
napanokc. Coobmatomniuecs cocyasl. ['uapaBinueckue MEXaHU3MBbI.

Atmochepa 3emnu u atMochepHoe aaBieHHe. [IpUUuMHBI CyIIeCTBOBaHUS BO3AYIIHON 00OJOYKH
3emmmn. Onwit Toppuuerm. M3Mmepenune atMochepHOTO JaBieHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JTaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! amst u3MepeHust aTMOCEepHOTO TaBICHUSI.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Telo. BhITamkuBaromas (apXumeaoBa) CHIIA.
3akon Apxumena. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTH IaBIICHUS Ta3a OT TEMIIEPATYPHI.



[lepenaya naBneHUs KUIKOCTHIO U Fa30M.
Coo0marommuecst CoCybl.

['mpapaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMOCc(HEepHOTO TaBICHHUS.
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3aBHCHUMOCTh BbITa.]'IKI/IBaIOH_Ieﬁ CHJIBI OT 00BEMa HOpr>KéHHOI71 HqaCcTu TEJla H IINIOTHOCTH

JKUJIKOCTH.
7. PaBeHCTBO BBITAJKHUBAIOLIEH CUJIbI BECY BHITECHEHHOM KHIKOCTH.
8. VYcnoBue muaBaHWsS TeN: IUIABaHWE WM TOTPYKCHHE TEN B 3aBHCHUMOCTH OT COOTHOIICHHS

IJIOTHOCTEH TeJla U )KUJIKOCTH.
Jlabopamopuusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA NOrPYKEHHOM B )KMJIKOCTh YacCTH TeJa.
2. OmpeneneHue BHITAIKUBAIONICH CHIIBI, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT MacChl
Tena.

4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBHUCUMOCTb BBITAJIKMBAIOIIEH CHJIBIL, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTh YaCTH TeJa U OT IJIOTHOCTHU KHUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM  KOHCTPYUPOBAaHME JIOAKM U oIlpeneneHue  eé
Ipy30M0JbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDH. JHEprus.

Mexanudeckast pabota. MOITHOCTb.

IIpocTble MexaHM3MbI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBmiio paBHOBecus pblyara.
IIpumeHeHue mpaBwiia paBHOBeCUS pblyara K OJoky. «3osiotoe mnpaBuio» MexaHuku. KIIJ[ mpoctsix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprusi. Kunernueckass v mnoreHIuainbHas sHeprus. llpeBpaiienue onHoro Bujaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs DHEPIUMH B MEXaHUKE.

Hemoncmpayuu.

1. Tlpumepbl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Onpenenenue pabOThl CHIIBI TPEHUS NMPH PABHOMEPHOM JBIMKEHHHM Tejla MO TOPU3OHTAIBHOMN

MTOBEPXHOCTH.
2. HccrnenoBanue ycroBHid paBHOBECHS phIyara.
3. Usmepenne KI1J] HaKITOHHOH MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KVIACC

Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKOW TEOPUU CTPOCHHMS BellecTBa. Macca U pa3mepsl
aTOMOB M MoJeKyd. OTMBITBI, MOJATBEPKAAIONIME OCHOBHBIE IOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKON
TEOPHH.

Monenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucramnndyeckue u aMmopHbie
tena. OOBsICHEHHE CBOWMCTB Ta3oB, XHUAKOCTEH W TBEPABIX TE€M HAa OCHOBE MOJIOKEHUW MOJIEKYISIPHO-
-KHUHETUYECKOU Teopun. CMaurBaHUE U KalWUISIPHbBIE IBJICHUS. TEeII0BOE paCIIMPEHHUE U CKATHUE.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTHIO TEIUJIOBOTO JBWMIKEHHUS 4YacTUIl. BHYTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsT BHYTPEHHEH SHepruu: TeIulonepenaya MU coBeplieHHe padoThl. Bujel
TEIJIONEepelayu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYCHHE.

KonndecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BElIECTBA. TeriooOMEH U TEMIOBOE PaBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBmeHne W OTBEpAECBaHHE KPHUCTAUIMYECKHX BEIIECTB. Y IENbHAS
teriota TuiaBieHus. [lapooOpasoBanune u kouaeHcanusa. Vcmapenme. Kumenue. YnenpHas TermioTa
nmapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTIEHUS OT aTMOC(EPHOTO aBIICHUS.



BrnaxnocTs BO3ayXa.
DHeprus TOIUIMBA. Y IeJbHAs TEII0Ta CTOPaHuUsl.
[Mpuanumer padotel TermoBeix asurareneit KIIJ[ temmoBoro asurarens. TemnoBble ABUTATENH H
3alIUTa OKPYKaroLIEH Cpeibl.
3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.
Jemoncmpavyuu.
Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.
Ha6monenue nuddysum.
Habmoienue siBjeHuit cMauMBaHUs U KaWJUISIPHBIX SIBJICHHM.
Haburoienue TemnoBoro pacimupeHus Ted.
W3meHeHue qaBiieHus ra3a Mpyu M3MEHEHUN 00bEMa U HarpeBaHUH W OXJIXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bunsl Tenionepenauu.
OxuaxieHre Ipy COBepIICHUH PabOThlI.
HarpeBanue npu coBepiiieHur pabOoThl BHEITHUMU CHIIAMH.
. CpaBHEeHUE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmoienue xuneHus.
. Habmroienue moctostHCTBa TeMIIEpaTyphl MPH IIaBICHUU.
13. Mojienu TeIIOBBIX JIBUTATEIICH.
Jlabopamopuvie pabomul u onsimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKECHHUSL.
OMBITHI 110 BBIPALMBAHUIO KPUCTAIOB IOBAPEHHOM COJIM WM caxapa.
OnBITHI 10 HAOJIOICHHUIO TETLIOBOTO PACIIUPECHHMSI TA30B, )KUIKOCTEH U TBEPABIX TEI.
Ormpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3/AyXa OT €ro o0bhEMa U HarpeBaHUS WU
OXJIQXKICHHUS.
6. IIpoBepka rumoTe3bl JTUHEWHOW 3aBHCUMOCTHU JJIMHBI CTOJIOMKA KHIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.
7. Habnromenne W3MEHEHHs BHYTPEHHEH SHEpPruu Tella B pe3ynbTare Temionepenayn U paboThl
BHEILIHUX CHJI.
8. HccnemoBaHue sSBICHUS TEIDIOOOMEHA MTPH CMEITUBAHUY XOJIOJTHON M TOPSICH BOJIBI.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
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METAIINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue npoiiecca HCapeHHUs.

12. OnpeneneHre OTHOCUTENHEHOM BIKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEMIOTHI MIaBIECHUS JIbJA.

Pa3pesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHSA.

DnekTpusanusa Tell. [[Ba pojia 3MeKTpUYecKuX 3apsaoB. B3zanmmopaeicTBue 3apsHpKEHHBIX TEl. 3aKOH
Kynona (3aBuCUMOCTD CHJIBI B3aUMOJEHCTBYS 3apSPKEHHBIX TeJl OT BETMYMHBI 3aPsIIOB U PACCTOSIHUSI MEXKIY
TeJIaMu ).

Onexrpuueckoe mone. Hanpsx€HHOCT anekTpuyeckoro mois. IlpuHnun — cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snextpudecknx 3apsaoB. OJIEMEHTApHBIN dieKTpudeckuid 3apsia. CTpoeHue aTtoma.
IIpoBOAHMKY M TNANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUECKOTO 3apsia.

ONEKTPUYECKUHA TOK. YCIOBHS CYILECTBOBAHUS DJIEKTPUUECKOTO TOKA. VICTOUHHMKHM INOCTOSHHOTO
ToKa. JleMcTBUSI 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTAX U razax.



OnekTpuyeckas 1enb. Cuna Toka. JiekTpuueckoe HampsbkeHwe. COnmpoTHBIECHHE MPOBOJIHUKA.
VYenbHOE CONpOTUBIICHUE BellecTBa. 3akoH OMa 11 yyacTka uenu. [locnenoBarenbHoe U mapaiieabHOe
COEIMHEHHE NTPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEKTPUYECKOTO ToKa. 3akoH JDxoyms—JleHna. DneKTpHuecKue Lenu |
MOTpeOUTENH IEKTPUUECKOl sHeprun B 6bITy. KopoTkoe 3aMbikaHue.

[loctosinubie MarHuThl. B3aumoneicTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe mnojie. MarHuTtHoe
noJie 3eMJIM U €ro 3HaueHue Juisl sku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10J1e 31EKTPUUYECKOro TOKaA.
HpI/IMeHeHI/Ie OJICKTPOMAarouToOB B TCXHUKC. I[ef/’ICTBI/Ie MAaroiuMTHOrO II0Jid4 Ha IIPOBOAHUK C TOKOM.
DneKTpoABUTaTeIh MOCTOSHHOTO TOKA. Mcronb3oBaHue 3JEKTPOABUTaTENe B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Onbitel @apages. SBnenue annekTpoMarHuTHOM WHAyKIuU. [IpaBuno Jlenma. DnexTporeHneparop.
CriocoObl TONy4YeHHsI DSJCKTPUYECKOH HHEpruu. DIEKTPOCTAHIMH Ha BO300HOBISEMBIX HCTOYHHUKAX
SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3anus Teil.

JIBa posia JIEKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOHCTBO U ACHCTBHE ANEKTPOCKOTA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

HpOBOI{HI/IKI/I N JUSJICKTPHUKHU.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

HcTouHNKH TOCTOSIHHOTO TOKA.
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JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B )KUJKOCTH.
. ['a30BBbIi1 pa3psia.
. I3mMepeHune cuibl TOKa aMIepMeTpoM.
. I3MepeHue 31eKTpruuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. PeoctaT u Mara3uH cCOnpoOTUBIEHUN.
. B3aumoeiicTBie NOCTOSHHBIX MarHUTOB.
. MonienrpoBaHue HEBO3MOXHOCTHU Pa3/I€IEHUS ITOIFOCOB MarHUTA.
. MonienrpoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.
. OneIT Opcrena.
. MarauTHOE nosie Toka. DJIEKTPOMArHUT.
. JlelicTBMEe MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.
. DNeKTpoABUTaTENb IOCTOSIHHOTO TOKA.
. UccnenoBanue siBI€HUS 2JIEKTPOMAarHUTHOM MHIYKIIUH.
. Onerter @apanes.
. 3aBUCUMOCTb HalpaBJIeHUS MHIYKIMOHHOIO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.
25. DIeKTpOTreHepaToOp MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimol.
OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIUEH U PH CONMPUKOCHOBEHUH.
HccnenoBanue 1eNCTBUSA JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.
COopka 1 mpoBepKa pabOoThI JIEKTPUUECKOH 1ETH TOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHHe CUIIbl TOKA.
W3mepenue u perylnupoBaHue HAPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTHUBIIEHUS PE3UCTOPA
1 HampsDKEHUS Ha Pe3UCTope.
7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TJIOLIA/IM MTONEPEYHOro CEYeHUs U MaTepuasa.
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8. IlpoBepka mpaBWia CIOXEHUS HANpPSHKEHUH TpPU TIOCIEIOBATEIFHOM COCJHMHEHHH IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMAapaJUIETbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.

11. Onpenenenre MOITHOCTH SJIEKTPUUECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

12. ViccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPe3 JIaMIIOUKY, OT HANPsDKCHHS Ha HEH.

13. Onpenenenne KIIJl narpeBarens.

14. VccnenoBaHre MarHuTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. Vi3y4eHre MarHUTHOTO TI0JISl IIOCTOSIHHBIX MarHUTOB ITPU MX OOBEIMHEHUH U Pa3AeICHUH.

16. VccnenoBanue 1EHCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIONINE 3aBUCHMOCTD CHJIbI B3aMMOJICHCTBHS KATYIIKH C TOKOM M MarHWTa
OT CHJIBI TOKA U HAIIPaBJICHHUS TOKA B KaTYILKE.

18. M3yuenne nelCTBHS MarHUTHOTO ITOJISl HA IIPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl SIEKTPOIBUTATENIS.

20. Usmepenue KI1/ anexTpoaBuraTrenbHON YCTAaHOBKH.

21. OnBITHI 1O UCCIEIOBAHHIO SIBICHUS AJIEKTPOMArHUTHOW WHAYKIMH: HCCIEIOBAHWE W3MEHEHHU
3HAYEHHS U HAIPaBJICHHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe aBumxkeHue. MarepuanbHas Touka. Cucrema  orcuéra.  OTHOCUTEIBHOCTH
MEXaHUUYECKOT0 JBUKECHMs. PaBHOMEpHOE NpsAMOJMHENWHOE ABM)KEeHHE. HepaBHOMepHOE NpsSMOJIMHENHHOE
nBukeHue. CpeHsisi © MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyCKOpeHHOE TIpsiMONTMHEHHOE JIBMKeHHe. CBOoOOMHOE maneHue. OnbIThl [ anwes.

PaBHOMepHOE JBMXKeHHE MO OKpykHOcTH. Ilepuon u wacrora obOpamienus. JIuneiiHas u yrioas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IlepBeii 3akoH Hbprotona. Bropoit 3akoH Hsrorona. Tperunt 3akoH Hsrorona. Ilpuanun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cuila TPEHUS CKOJIBKEHUS, CHJIa TPEHUS MOKOs, JpyTrue
BU/IbI TPEHHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TIATOTEHMSI. Y CKOpeHHE CBOOOIHOrO majieHus. J{BIKeHHE MIaHeT
Bokpyr Coinnua. [lepBas kocmMudeckasi ckopocTb. HeBecoMocTh U meperpys3ku.

PaBHOBecue MarepuanbHON Touku. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OCBIO BpallleHUus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynece tena. 3menenune ummynbea. MiMmynbe cuiibl. 3aKOH COXpaHEHUs MMIYlbca. PeakTuBHOE
JIBUYKEHUE.

Mexannueckasi pabota U MouIHOCTh. PabGoTra cui TskecTu, ynpyroctu, TpeHus. CBs3b SHEpruM U
paOotsl. [loTeHnanbHas 3HEprus Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiU. [loTeHLnanbHas 3Heprus
ckatod npyxuHbl. KuHernueckas sHeprus. Teopema O KHMHETHYECKOH SHEPrHMM. 3aKOH COXPaHEHHUS
MEXaHWYECKON YHEPTUN.

Jemoncmpayuu.

1. HaGnroneHne MEXaHMYECKOTO JABMXKEHHS TEJIa OTHOCUTENHLHO PAa3HbIX Te OTCUETA.

2. CpaBHeHHE ITyTeH W TPAaeKTOPHI IBIWXEHUS OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO Pa3HBIX Tell
OTCYETa.

N3mepenne CKkoOpoCTH U YCKOPEHHUS IPSIMOIUHENHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.

Habuntoienne ABM>KEHUS Tela 0 OKPY>KHOCTH.

Halmronenne MexaHWYECKHMX SIBJICHHM, MPOUCXOIANIUMX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENIbHO KaOMHeTa (QU3HUKH.
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3aBHCUMOCTb YCKOPEHHUS TeIa OT MAcChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.
Hab6mronenue paBeHCTBA CUIJT TP B3aUMOCHCTBUN TEJ.
N3meneHune Beca Tesna Ipu YCKOPEHHOM JIBUKCHUH.

. Ilepenada nmmysnbca Ipu B3aMMOJIECHCTBUU TEIL.

. IIpeoOpa3oBanus HEPruM IPU B3aUMOJICHCTBUH TEI.

. CoxpaHeHue UMIyJIbCca IPU HEYIPYTOM B3aUMOJAECHCTBUM.

. CoxpaHeHue uMIynbca pu a0COMIOTHO YIPYTOM B3aUMOJEHCTBUM.

. HabGronenue peakTHBHOTO JIBUKEHUSI.

. CoxpaHeHue MEXaHNYECKOH SHEPrHH IIPU CBOOOIHOM IaJICHHUH.

. CoxpaHeHue MEXaHNYECKON SHEPruH MIPU JBMXKEHUU TeJla MO JHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.
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10.

11.

KoncrpynpoBanue Tpakta sl pasroHa W JajJbHEUIIEr0 PaBHOMEPHOI'O JIBUKEHHUS LIAPUKA WU
TEJEeKKH.

Omnpenenenue cpeiHeil CKOPOCTH CKOJIBKEHHS OpycKa WM JBUKEHUS IapHKa M0 HAKIOHHOMN
TUIOCKOCTH.

Omnpenenenne yCKOpeHUs Tela MPHU PABHOYCKOPEHHOM JIBIYKEHHH TIO0 HAKJIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JABM)KEHUU 0€3 HayalbHOMN
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPCHHOM JIBIDKEHUW 0O€3 HadaabHOW CKOPOCTH IYTH
OTHOCATCA KaK pAg HEYETHBIX YHrCCJl, TO COOTBCTCTBYIOMUC ITPOMCKYTKH BPECMCHHU OANMHAKOBEIL.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABJICHHUS.
Omnpenenenue kodhhueHTa TPEHUSI CKOIBKCHHSL.

Onpenenenue KECTKOCTU MPYKUHBI.

Ompenenenue pabOTHl CUJIBI TPEHHUS MPH PABHOMEPHOM JBMKEHUU Tejla MO TOPU3OHTAIBHOU
MTOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPU MOAbEME Ipy3a C UCTOIb30BAHUEM HEIMOJBUKHOTO U
MTOJABUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3nesn 9. Mexannveckne Kos1e0aHusi M BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUIl: Mepuoj, 4acToTa, aMILTUTYAA.
MatemaTtuueckuil U Npy>KUHHBIN MagTHUKH. [IpeBpaiieHre sHepruu npu KonedaTeIbHOM JIBHKEHUU.

3aryxaromue kosneOaHus. BeiHyxeHHble koneOanus. Pesonanc. Mexanuueckue BosHbl. CBoiicTBa
MEXaHUYeCKUX BOJIH. [IpofonbHbIe U TIonepeyHbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHUs.
MexaHuyeckre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
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Habntonenue konebaHuii Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY’>KUHE.

Habntoienne BeIHYX/IeHHBIX KOJle0aHUIl U pe30HaHca.

PacrnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomsl u onvimol.
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Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOTHI ¥ EPHOAA KoJeOaHUH MPYKUHHOTO MasgTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpHOa KoJeOaHU NPY>KUHHOTO MasiTHUKA OT Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoueGaHuil rpy3a, IOBEUIEHHOTO K HUTH, OT Macchl rpys3a.



6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD NEepHoa KoieOaHU MPYKMHHOTO MasiTHUKA OT MaccChl
rpy3a 1 KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHUs! CBOOOIHOTO MaJICHHUS.
Pazgen 10. DiieKTPOMAarHUTHOE M0JIe U 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3yieKTpoMarHUTHBIX BosH. lllkana
ANEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNE 3JI€KTPOMAarHUTHBIX BOJIH U1 COTOBOM CBSI3U.
DnekTpoMarouTHas mpupona ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.
Paznen 11. CBeToBbI€ IBJICHUS.
JlyueBasg moxenb cBeta. Mcrounuku cBeta. [IpsiMmosiHENHHOE pacnpOoCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomiienne cBera. 3akoH IpesnoMyieHHs cBera. [lolHOe BHYTpEeHHEE OTpaKEHUE CBETa.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
JIunza. Xox myuedt B tuH3e. OnTudeckas cucreMa ¢oroanmnapara, MUKPOCKONa U Teieckona. ['ma3 kak
ONTUYECKAs cCUCTeMa. biIM30pyKOCTh U JaIbHO30PKOCTb.
Paznoxxenne Oenoro ceera B cnekTp. Onbitel HpeloToHa. CriojkeHue CHEKTpaibHBIX LBETOB.
Jucnepcus cBeTa.
Hemoncmpayuu.
[IpssMonMHENHOE paCIPOCTPAHEHHE CBETA.
OTtpaxkeHue cBera.
[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBeTa.
OnTHyeckuii CBETOBOI.
Xon nydeil B cobuparouieil 1uH3e.
Xoz Jlydel B pacCEeUBaroLIEH JIMH3E.
[Tonmyyenne n300pa’keHUI C TOMOIIBIO JIMH3.
[Mpunun neiictBus ¢oroarnmapara, MUKPOCKOIIA U TEJIECKOTIA.
10 Monens riasa.
11. PaznoxeHue 6e10ro cBeTa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopuvie pabomsl u onsimol.
1. HccnenoBanue 3aBUCMMOCTH yTila OTPaKE€HUSI CBETOBOI'O JIy4a OT yIJla MaJeHus.
2. VI3yueHue XapakTEpUCTUK U300paKEeHHS MPeMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCUMOCTH yIJia MPEJOMIIEHUS CBETOBOTO Jy4ya OT yrja MajJeHHs Ha TPaHHIIe
«BO31YX—CTEKJIO».
4. TlonyuyeHue n300paKEHHUI C TOMOIIBIO COOMPAFOIIIEH JTUH3HI.
5. Omnpenenennie HOKYCHOTO pacCTOSHUS M ONTUYECKON CHITBI COOMPAIOLIEH JTMH3HI.
6
7.
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OMnBITHI O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OMBITHI TI0 BOCHIPHUATHIO I[BETA MIPEAMETOB MPU UX HAOIIOJACHUH YepPe3 IBETOBBIC (DUITBTPHI.
Paznen 12. KBanToBbIe siBJICHUS.
OmnsiTel Pe3epdopaa u ruianerapuas Mojaens atoma. Mogens atoma bopa. Micnyckanue u morjomieHue
cBera atoMoM. KBaHThI. JIuHeUaTbie CIEKTPHI.
PannoaktuBHOCTh. Anbda-, O6era- u ramma-usnydenus. CtpoeHwe aTomMHOro siapa. HykioHHas
MOJIeNIb aTOMHOTO sipa. M3otomel. PagnoakTuBHbie npeBpamienus. [lepuoa momypacnaga aTOMHBIX siep.



SAnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsiI0OBOIO M MAaCCOBOIO YMCE. DHEPrusl CBSI3M aTOMHBIX

saep. CBsi3b Macchl ¥ SHEpPruM. Peakuuu cuHTe3a U nenenus saep. Mcrounuku sHeprun ConHIa u 3BE371.
SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUH Ha )KUBBIC OPTaHU3MBI.
Jemoncmpayuu.

CrexTpsl U3JIy4eHHS U TIOTJIOLEHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopo/a.

Habmronenue TpexoB B kamepe Busibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHIH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.

JIaﬁopamoprle padomut u onvimol.

1. HalGnroieHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB M3TYUCHHUS.
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2. VccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUU YACTULIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IloBTOpPHTE/IBLHO-000011IAKO NI MOLYIb.

[ToBTOpUTENBEHO--0000IAIOMINI  MOAYAb MpPEAHA3HAYEH JUIsi CHUCTEMAaTH3alud W 000O0IIeHUs
MPEIMETHOTO COJEPKAHUS U OMBITA JAESATENbHOCTH, IPUOOPETEHHOTO IPU U3YyYEHHUH BCETro Kypca PU3UKH, a
TaKke JUid TMOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 5K3aMeHy Mo (u3uke A 00ydaromuxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeIMeT.

[Ipu u3yyeHUM 1aHHOTO MOAYJISI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI €S TEIIbHOCTH, HA OCHOBE
KOTOpBIX 00€ecreynBaeTcsl JOCTI)KEHHE MPEAMETHBIX M METallpeIMETHBIX IJIAaHHUPYEMbIX pPe3yIbTaToOB
oOyueHusi, popmMupyeTcs eCTeCTBEHHOHAy4YHasl TPaMOTHOCTb: OCBOEHUE HAyUHBIX METOJOB HCCIEIOBAHUS
SBIICHUA TPUPOABI M TEXHUKH, OBJAJCHHE YMEHUSMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPUMEHSISA
[I0JIy4YE€HHBIE 3HAHMSI, PELIaTh 3a7aud, B TOM YHCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyuHIMIUATBEHO [EATENBHOCTHBIA XapakTep IaHHOTO pasfena peanusyeTcss 3a C4€T TOro, 4To
oOyuaroIuecs BRIMONHSIIOT 331aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM paclo3HaBaTb M HAy4yHO OOBACHATH (PU3UYECKUE SIBJICHUS B
OKpY>Karolllel MpUpo/ie U OBCETHEBHOM KU3HH;

WCIONIb30BaTh HaY4YHBIE METOMABl MCCIEAOBaHUs (U3MUYECKUX SBICHUN, B TOM YHCIE IS MPOBEPKH
TUIOTE3 U MOJyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4yHblE€ OCHOBBI HauOoJiee BaXKHBIX JOCTHUKEHMH COBPEMEHHBIX TEXHOJIOTHUH, HampuUMep,
MIPAKTUYECKOI'0 HCIOJIb30BAaHUS PA3IMUHBIX HCTOYHHKOB SHEPIMHM Ha OCHOBE 3aKOHA IpPEBpALICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs HANpaBlIEHO Ha JOCTHXKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.
B pesynbrare nzydenus (Gpu3nKu Ha ypoBHE OCHOBHOI'O 00111er0 00pa3oBaHus y o0ydJaromierocst OyayT
c(OPMHUPOBAHBI CIIETYIONIUE TNYHOCTHBIE PE3YJIbTAThl B YACTH:
e 1) NaTPHOTHYECKOr0 BOCIIUTAHUSA:
e [] mposiBIEeHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3UUYECKOMN HAYKH;
e [] IEHHOCTHOE OTHOUICHHUE K JIOCTUKEHUSIM POCCUHCKUX YUEHBIX--(DU3HUKOB,;
e 2) rpaskIaHCKOIro U yXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:
e [] rOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYXJIEHHMH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX MpoOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHIKEHUHN (PU3HKY;
e [] 0CO3HaHHE BaXXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;



e 3)3CTeTHYECKOro BOCIMTAHMS:

e [] BOCTIpUATHE ICTETUYECKUX KAueCTB (PM3MUECKON HAYKU: €€ TApMOHHYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IIECHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAKHEUILIEH COCTABIISIOLIEH KYJIbTYpHI;

e [] pa3BuTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKOM IEATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJIBHOTO 0JIATONIOIYYHS:

e [] oco3HaHuE IIEHHOCTH Oe30macHoro obOpaza XU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BYKHOCTH TpaBUJI O€30MAaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AJIEKTPUUECKUM U TEIIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSIX;

e [] chopmMupoBaHHOCTH HAaBBIKA peIIeKCHH, TIPU3HAHKUE CBOETO TpaBa Ha OIMMOKY U TAKOTO K€ TpaBa y
JPYTrOro 4ejJoBeKa;

e 6) TPYZ0BOIO BOCIINTAHMA:

e [] aKTMBHOE YydYacTH€ B pEUICHUHM TMPAKTUYECKHX 3amady (B paMKax CeMbH, 00pa3oBaTeilbHOU
OpTraHM3aIfK, TOpo/a, Kpas) TCXHOJOTHYECKOW M COIMAIBHON HAIpPABICHHOCTH, TPEOYIOMIMX B TOM
yuclie U GU3NYECKUX 3HAHMUIA;

e [] mHTEpEC K MPAKTHICCKOMY U3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DU3UKOIA;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e [] opueHTanus Ha MpPUMEHEHHE (U3UYECKUX 3HAHUU Ui pelleHHs 3ajad B 00JacTH OKpYKarolen
Cpebl, TUIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIEICTBHU JIJISi OKPYXKAIOIIEH CPEIbI;

e [] oco3HaHue r100aIbHOTO XapaKTepa HIKOJOTHUECKUX MPOOIEM U IyTeH UX peIIeHHS,

e §8) ajanTanyMu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBHOMN M NPUPOAHOH Cpebl:

e [] moTpeGHOCT, BO B3aUMOJICHCTBUU IMPHU BBINOJIHEHUU HCCIEIOBAHUN W MPOEKTOB (PHU3NUYECKON
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

e [] NOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TeIbHOCTD;

e [] moTpeOHOCT, B (POPMHUPOBAHUU HOBBIX 3HAHUN, B TOM uuciae GOPMyTUPOBATH WJEH, MOHATHUSA,
TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

e [] oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

e [] IUTaHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHNUU HOBBIX (PM3NYECKUX 3HAHU;

e [] cTpeMsieHHWE aHAJU3UPOBATH W BBIABIIATH B3aMMOCBSI3U MPHUPOJIBI, OOMIECTBA U IKOHOMHUKHU, B TOM
YHCIIe C UCTIONb30BaHUEM (PU3NYECKUX 3HAHUM;

e [] omeHKa CBOUX JECUCTBHM C y4y€TOM BIIHMSHHUS HA OKPYXKAIOIIYIO0 CPEIy, BO3MOXHBIX TJI00ATbHBIX
MTOCJIECTBHM.

METANPEJMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHus mporpaMMmbl 1Mo (U3MKE HAa YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS y
oOy4arorierocss 0yayT copMUpOBaHBI MeTampeaMeTHbIe pe3yJabTaThbl, BKIIOYAIONINE MO3HABATEIbHBIC

yYHHUBEpcaJbHble ydeOHbIE JEWCTBHUA, KOMMYHUKATHBHBIE YHHUBEpPCAJIbHbIE y4eOHblE JIeHCTBUS,
pEryJATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

Ba3oBble Jjoruyeckue 1eiicTBUA:
® BBIABJIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKN O0BEKTOB (SIBJICHHIA);



yCTaHABIIMBATh CYIIECTBEHHBIN TMpH3HAK KiIacCU(PHUKAIMK, OCHOBAHUSA sl OOOOIICHUS U
CpaBHEHWSI,

BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEUMS B pacCMAaTPUBaeMbIX (akTaxX, JHaHHBIX H
HAOJIOICHUSX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM,

BBISIBJISTh TPUYMHHO--CIICACTBCHHBIE CBSI3M MPU M3YU4CHUU (DU3MUECKUX SBICHHUA U IMPOIIECCOB,
JeNIaTh BBIBOJIBI C MCIIOJIb30BAHHEM JISAYKTHBHBIX M MHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIJIBUTATh
THITOTE3BI O B3aUMOCBS3X (PU3NYCCKUX BEITUYNH;

CaMOCTOATENIbHO BBIOMpaTh CHoco0 perieHus: ydeOHOW (Qusnueckoi 3amgauud  (CpaBHECHHE
HECKOJIbKUX BAapUAHTOB PEIICHUsS, BBIOOp HambOojee MOAXOMAAIIETO C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBarejabcKue qeicTBUA .

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUN NHCTPYMEHT ITIO3HAHHUS;

MPOBOJUTH 10 CaMOCTOSITEJIbHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA (u3nueckuii
HKCHEPUMEHT, HEOOIBIIIOE NCCIIEA0BAaHNE (DU3HUECKOTO SIBJICHHUS;

OLIEHUBATh HA TPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OpMAIUIO, TMOJYYCHHYI0O B XOJ€
HCCIIEIOBaHMS WU DKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (hOopMyIHpoBaTh OOOOIIEHHS W BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIIC0BAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3UUECKUX MPOILIECCOB, a TAKKE BBIIBUTATh
IPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

IPUMEHATh Pa3JInYHbIE METOAbI, HHCTPYMEHTBI M 3aIllpOChl MPHU MOKMCKEe U 0TOOpe MH(pOpMaIUH
WIH JaHHBIX ¢ yY4ETOM MPEATIOKESHHON yIeOHOH (PU3nuecKoii 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HMHTEPIPETHPOBATh MH(OPMAIMIO pa3IMYHBIX BHUJOB U
(dhopM TpeICTaBICHHUS,

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYO  (opMy mpeiacTtaBieHuss HHQopMamuu U
WJUTIOCTPUPOBATH pellIaeMble 3a/1a4ll HECIIOKHBIMU CXEMaMH, TuarpaMmmamMu, HHOU rpadukoi U ux
KOMOWHAIIUSIMHU.

KomMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

B XoJe O0OCyXaeHHs y4eOHOro maTepuaia, pe3yiabTaToB J1abOpaTOpPHBIX pabOT M TPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKA3bIBaTh WJCH, HalleJICHHBIE Ha
pelIeHre 3a1a41 U ToJIiepKaHue 01arokenaTeaTbHOCTH OOIEHHS;

COTOCTABNIATh CBOM CYXACHHUS C CYXKICHHSIMH JPYIHMX YYacTHHUKOB JAManora, OOHAapy>KHUBATh
pa3IM4Me U CXOJICTBO MO3UILIMIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJINMYHO TMPEACTaBIATh PE3YNbTAaThl BBIMOIHEHHOTO (DU3MYECKOrO OMbITa (IKCIEPUMEHTA,
UCCIIETOBAHMSI, IPOEKTA);

MOHUMATh U UCTOJIh30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAUBUIYabHON pabOTHI MIPH PEIICHUH
KOHKpEeTHOMU (hr3nuecKoil mpoOaemsl;

MPUHUMATH IIEIM COBMECTHOM NEATENbHOCTH, OPTaHU30BBIBATH ACUCTBUSA MO €€ JOCTHKECHHIO:
pacnpeienaTh poyH, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHUS
HECKOJIBKUX JIFOJICH

BBITIOJTHATH CBOIO YacCTh Pa0OTHI, JOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa IO CBOEMY HaIlpaBJICHUIO U
KOOPJIUHHUPYS CBOU JACHCTBHSI C APYTUMHU WICHAMH KOMAaHIbI;

OIICHMBATh Ka4yeCTBO CBOErO0 BKJIANa B OOMMI MPOAYKT TO KPUTEPHUSIM, CaMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA



Camoopranuszaumus:

BBISIBJIATh NPOOJEMBbI B JKU3HEHHBIX M Y4E€OHBIX CUTyalUsX, TPEOYIOIIUX JUIsl peLIeHHs
(bu3NYeCcKUX 3HAHUH;

OPHEHTUPOBATbCS B Pa3IMUYHBIX IOJXOJAX HPUHATHS pPELIeHUH (MHAMBUIYAJIbHOE, NPUHATHE
pelleHns B IpyMIe, IPUHITHE PELLICHUN TPYIOoi);

CaMOCTOSITEJIHO COCTABIIATh AJITOPUTM pELICHUs (PU3NUECKON 3a/1auM MJIM IUIaHa UCCIIEIOBaHUs C
Y4ETOM HMMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh IIpeiiaracMole
BAPUAHTHI PEILICHUN;

JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbII HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CHTYallUu U MpeiaraTh IiaH e€ N3MEHEHHS;

OOBSICHATh MPUYMHBI JOCTIKEHUS (HEIOCTHKECHHUS) PE3yIbTATOB JEATEILHOCTH, AaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIINOJHEHUS (PU3UIECKOTO
UCCIICIOBAaHUS WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, HM3MEHHMBIIMXCS CHUTYAIHH,
YCTaHOBJICHHBIX OIMIMOOK, BO3HUKIIUX TPYIAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHSM;

CTaBUTH ce0sl Ha MECTO JIPYroro 4ejioBeKa B XOJE CIOpa WM JUCKYCCHMM Ha HAy4HYIO TEMy,
MOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTrOro;

MPHU3HABATh CBOE MPaABO HA OMIMOKY MPHU PEIICHHH (U3NYECKUX 3a7ad WIA B YTBEPKACHUAX HA
Hay4HBIE TEMBI M TAKOE K€ IPAaBO JPYroro.

IHNPEAMETHBIE PE3YJBTATHBI

K koHiy oOydyeHus B 7 kJjiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

UCMOJb30BaTh TMOHATHS: (PU3MUeCKMe M XMMHUYECKHE SBJICHUS, HAOJIOJIEHHE, SKCIIEPHUMEHT,
MOJI€b, TUIIOTE3a, €IWHUIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJEKYJa, arperaTHbleé COCTOSHUS
BemiecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TPSMOJUHEHHOE), TpPaeKTOpHUs, paBHOJAEHCTBYIOIIAas cuia, JAedopmarus
(ynpyras, niaacTudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHUs (Iuddy3us, TEMIOBOE ABMKEHUE YaCTHIl BEILIECTBA, PABHOMEPHOE JIBI)KEHUE,
HEPAaBHOMEPHOE IBW)XCHHE, WHEPLMs, B3aUMOJECHCTBUE TEJ, DPABHOBECUE TBEPIBIX TEN C
3aKperIEHHON OChIO BpallleHHUs, Neperada JaBjIeHUsl TBEPAbIMU TellaMH, KUJIKOCTSIMU U Ta3ami,
aTMoc(epHOe /aBlieHUE, MJIaBaHUe Tel, MPEBPAIICHNUs MEXaHUYECKOW SHEPIHH) MO OMHUCAHUIO UX
XapaKTepHBIX CBOICTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SIBICHHE;
pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PM3UUYECKUX SBJIECHUI B OKPY)KaIOIIEM MHUpE, B TOM YHCIE
¢usnyeckue SBIEHUS B MPHUPOJIE: MPUMEPHI JABMKEHHS C PA3IMYHBIMU CKOPOCTSIMHM B JKMBOH U
HEXHMBOH Tpupoze, NelcTBUE CHIIBI TPEHHS B MPUPOJE M TEXHHUKE, BIUSHUE aTMOC(EpPHOro
JIaBJICHUS Ha YKUBOM OpraHu3M, IjaBaHHe pbIO, pblYard B TEJE YEJIOBEKa, IMPH 3TOM NEPEBOAUTH
MPAKTUYECKYIO 3a/1ayy B y4eOHYIO, BBIIEISAThH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX
SIBJICHHI;

OIMCHIBAaTh U3yUCHHBIE CBOWCTBA TeN U (DPU3MUECKUE SBICHUS, UCIONb3YS (PU3NUECKUE BETUUHHBI
(mMacca, 00BEM, TUIOTHOCTH BELIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIIHSS CKOPOCTh, CUJIa YIIPYTOCTH,
CHJIa TSDKECTH, BeC Tela, CHJa TpeHUs, JaBieHue (TBEpAOro Tena, S>KUIKOCTH, rasa),
BBITAJIKMBAIONIAsl CHJIa, MEXaHWYecKass paldoTa, MOIIHOCTh, IIJIEYO CHJIbI, MOMEHT CHIIBI,
KO3 (QULIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETUYECKas! U MOTEHI[MaJIbHAs SHEPTUs), IPH



ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICT HCIOIb3YyEMbIX BEIMYUH, UX 0003HAUCHUS
U eIUHULB (PU3NYECKUX BEIMYMH, HaXOAWUThb (OPMYIIbI, CBS3bIBAIOIIME TaHHYIO (PU3UYECKYIO
BEIMYUHY C JIPYTMMHU BEJIHMYMHAMH, CTPOUTH I'paMKU HM3YYEHHBIX 3aBUCUMOCTEH (U3NUYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHUS U TPOLIECCHI, HCIIOIB3Ys MPaBHIIA CIOKCHHS
cu1 (BII0JIb OJTHOM mpsMOit), 3akoH ['yka, 3akon Ilackains, 3akoH Apxumesa, IpaBUiIO paBHOBECHUS
peiuara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHMYECKON SHEpruu, npu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3aMMCHIBATh €TO0 MATEMAaTHUECKOE BBIPAKEHUE;
OOBSACHATh (PU3MYECKUE SIBJICHUS, MPOLIECCHl M CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH PUYMHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE W3 1—2 JOrMYecKMX MHIaroB C OMOpod Ha 1—2 W3ydyeHHBIX CBOMCTBA
(bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIE 3a7a4d B 1—2 JEHCTBHS, MCHONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢bu3nyuecKkue BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/layd 3allMChIBaTh KPAaTKOE YCJIOBHE,
MOJICTaBIATh (PU3MUECKHE BEITUYHUHBI B (DOPMYIBI U MPOBOJUTH PACUYEThI, HAXOAUTH CIIPABOUYHBIE
JaHHbIE, HEOOXOAMMBbIE [UIsl pEIIEeHUs 3ajad, OLEHUBATh PEATUCTUYHOCTb IOJY4YEHHOMN
(U3HYECKON BETUINHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEHIMTh MpPU MOMOIIM (U3NYECKHX METOJOB, B
OMMCAaHUU HCCIECOBAHMS BBIACNIATH IMPOBEpPSEMOE MPEANOJIOKEHUE (TUIOTE3y), pa3audarh U
HUHTEPIPETUPOBATH MOTYYEHHBIA PE3YIbTaT, HAXOAUTh OMIMOKU B XOJE OMBITA, JIEIaTh BHIBOABI 10
€ro pe3yJsbTaram;

MPOBOAMUTH OIBITHl MO HAOMIOAEHUIO (PU3UYECKUX SBICHUN WM (U3UYECKUX CBOMCTB Tell:
(bopMynIHpOBaTH TPOBEpPsSEMBbIE NPEANONIOKEHUS, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U POPMYIMPOBATH BHIBOJIBL;

BBIIIOJIHATE TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, O0BbEMa, CHIIBI H
TEMIIEpPATyphl C HMCIOJIb30BAHUEM aHAJIOrOBBIX M LIU(POBBIX MPUOOPOB, 3alMCHIBATh MOKa3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

MPOBOJUTHh HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3WYECKOW BEIMYMHBI OT JPYrol C
UCIOJIb30BAHUEM TPSAMBIX M3MEPEHHH (3aBUCUMOCTH IYyTH PaBHOMEPHO JBMXKYIIETOCS Tejla OT
BPEMEHHU JIBUKEHUS TeJa, CHUJIbl TPEHHMsI CKOJIbXKEHHs OT Beca Tela, KadecTBa 00paboTKH
MOBEPXHOCTEN T€N M HE3aBUCUMOCTU CHJIbl TPEHMS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYTOCTH OT YAJUHEHUS PY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTrpyKEHHON YacTH Teja
U OT IUIOTHOCTU >KHUJKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT IIyOHMHBI, HA KOTOPYIO
MOTPY>KEHO TeJO0, YCIOBUH MIaBaHUs TeJ, YCIOBHI paBHOBECHS pbluara u 0JIOKOB), y4aCTBOBATh B
IUTAaHUPOBAHUM Y4eOHOT0 MCCIIE€OBaHUS, COOUpaTh YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIeAys
MPEII0OKEHHOMY IUIaHY, (UKCHpPOBaTh pE3YyJibTaThl IOJYYEHHOM 3aBUCHMOCTH (U3HYECKUX
BEIMYMH B BHUJAE MPEUIOKEHHBIX TaONUIl W TpaduKoOB, JenaTb BBIBOJABI 10 pe3ylbTaTaM
HCCIEA0OBaHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYMH (IUIOTHOCTH BELIECTBA XKHUAKOCTH H
TBEPAOrO Tela, CUja TPEHUS CKOJBXKEHHS, JaBICHHE BO3/lyXa, BHITAJKUBAIOIIAs CHJIA,
NecTByIoas Ha MOTPYXKEHHOE B KUAKOCTh TeI0, KOA(G(ULIUEHT MOJE3HOr0 JAEUCTBUS MPOCTHIX
MEXaHU3MOB), CJeaysl NpPeIIOKEHHOW HHCTPYKLMU: TPHU BBINOJIHEHUMH HM3MEpEeHUN colOuparhb
9KCIIEPUMEHTAJIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE NCKOMOM BEITMUYNHBL;

co0JIIoAaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
yYKa3blBaTh MNPHUHLMIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIMECs] COCYbl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HAaKJIOHHA IIJIOCKOCTB;



XapaKTepu30BaTh NPUHLIMIIBI JEHCTBHS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOPOH Ha X ONHMCAHMA (B TOM YHCIIE: TOAIIMITHIUKY, YCTPOWCTBO BOAOIPOBO/IA, THIPABIHYECCKUN
Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), MCIIONB3ysS 3HAHHUS O CBOWCTBAax
(bu3NYEeCKUX SIBICHUH U HEOOXOIMMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IOPUBOIUTE MPHUMEPHl (HAXOAUTh HWH(POPMAIMIO O TNPHMEPax) MPAKTUYECKOTO HCIIOJIb30BAHUS
(¢u3NYeCKUX 3HAHUHN B MMOBCEJHEBHOMN KU3HU JUIA oOecriedeHns 0e30MacCHOCTH NpU OOpaIieHuu ¢
npubopaMM W TEXHHUYECKMMH YCTPOWCTBAMH, COXPAaHEHHUS 3J0POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBISATH OTOOp HMCTOYHUKOB WHGpopManuu B VHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHWUN M TMyTEM CpPaBHEHUS Pa3IMYHBIX
MCTOYHHMKOB BBLICJIATh MH(OpMANUIO, KOTOpasi SBISETCS NPOTUBOPEUYMBON WIIM MOXET OBITH
HEJI0CTOBEPHOI;

UCIIOJIB30BATh IPHU  BBIIOJHEHUM YYEOHBIX 3aJaHUM HAyYHO--TIONMYJSIPHYIO JIUTEPATypy
(U3MYECKOTO CO/Ep)KaHMs, CHpPaBOYHBIE MaTepuainbl, pecypchl cetn VHTepHeT, BIaAeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHMs HMHGOPMAIMHM W3 OJHOH 3HAKOBOMH
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUChMEHHBIC Y YCTHBIE COOOLICHUSI HAa OCHOBE 2—3 MCTOYHHKOB
uHpOpMaIMy (PU3NYECKOTO COIEPKAHUS, B TOM YHCJIE MyOJMYHO JenaTh KpaTKue COOOIEHHS O
pe3yabTaTax MNpPOEKTOB WM YYEOHBIX HCCIENOBAHUW, INPH ATOM TPaMOTHO HCIIOJIb30BaTh
W3YyYEHHBIN MOHATHHHBIN ammapar Kypca (pu3uKu, COMpoBOXKIATH BEICTYIICHUE MTPE3CHTAIHCH;
IIPYU BBIITOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEIOBAHHMNA pacHpeAeisaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBHHM C IIOCTAaBJICHHBIMH 3aJadyaMH, CIEIWUTh 3a BBHIMOJHEHHEM IUIaHA JCWCTBUM,
aJIeKBaTHO  OIICHUBATh COOCTBEHHBIH BKJaJ B JICATEINBHOCTh TPYNIBI, BBICTPAHBAThH
KOMMYHUKaTHBHOE B3aUMO/ICHCTBUE, YUYUTHIBAsE MHEHUE OKPYKAIOIIHX.

K koHny oOyueHuss B 8 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(OPMHPOBAHHOCTD y O0YHAIOIINXCS YMEHUH:

HCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSIHUSI BEILECTBA, KpUCTANIMYECKUE U amMop(HbIE Tejla, HACHILEHHBIN U
HEHACBILICHHBIA Tap, BJIAXXHOCTb BO3JyXa, TEMIIEPATypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOU
JBUTATEIb, DSJIEMEHTAPHBIM DJJIEKTPUYECKUN 3apsf, DSJIEKTPUYECKOE II0JIe, TPOBOAHMKH U
TUBJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pa3nuyath SBJICHMs (TEIJIOBOE pAcIIMpEHHE U CKaTHhe, Telulonepenaya, TEMIOBOe paBHOBECHE,
CMaurBaHUE, KalWUISPHbIE SBJICHUS, WCIApPEHHE, KOHJEHCAIUs, IUIaBlIEHUE, KpUCTAIIU3alus
(oTBepAeBaHME), KHIIEHUE, Terulonepeaaya (TEIIONPOBOAHOCTb, KOHBEKIMS, H3Iy4YeHUeE),
NIEKTpU3alMs TeJ, B3aUMOJEHCTBUE 3apsA0OB, JEHCTBUS DIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJII Ha IPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHasi MHAYKLMS) 10 ONMUCAHHUIO HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIEHNE N3YYEHHBIX (U3UUYECKUX SBJICHUI B OKPY)KaIOIIEM MHUpE, B TOM UHCIe
¢usnyeckue SBIEHUS B NPUPOJAE: MOBEPXHOCTHOE HATSIKEHHWE M KaNWUIApHBbIC SBICHHUS B
pUpoJie, KpUCTAIBl B Ipupoze, u3inydenue CojHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bI,
o0Opa3oBaHHe pOCHI, TyMaHa, UHEs, CHETa, AJIEKTPUUYECKHUE SIBJICHUS B aTMOCc(eEpe, AIEKTPUUYECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE 110J1€ 3eMJIH, Apeii¢ MOI0COB, POJIb MATHUTHOTO MOJS JUIS KU3HU
Ha 3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM NEePEBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIJICNIATh
CYIIECTBEHHbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (U3NUYECKUE SIBICHUS, UCTIONb3Ys (PU3NUECKUE BETMUUHBI
(TemmnepaTypa, BHYTPEHHS SHEPTUsi, KOJUYECTBO TEIUIOTHI, YAEIbHAs TEIIOEMKOCTH BELIECTBA,
yZenpHas TEIUIoTa IUIaBJICHNUs, yedbHas TeIuioTa napooOpa3oBaHusl, yAelbHas TEMI0Ta CrOpaHus



TOIUINBA, KOA(QQHUIMEHT IOJIE3HOTO JEHCTBHUSA TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAKHOCTh
BO3/yXa, JJIEKTPUYECKUN 3apsja, CHa TOKa, D3JIEKTPUYECKOE HAaMpsKEHHWE, CONPOTUBIICHUE
MIPOBOJIHUKA, YJEIBbHOE CONPOTHBIIEHUE BEIIECTBA, padOTa M MOLIHOCTH AJIEKTPHUECKOTO TOKA),
IIPU OTIMCAHUH MTPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOJIB3YEMbIX BETMYNH, 0003HAUCHHS
U eIUHMULBI (PU3MUYECKUX BEJIWYMH, HAXOAUThb (DOPMYJbI, CBS3BIBAIOLIME AAHHYIO (DU3MUECKYIO
BEIMYUHY C JIPYTMMH BEJIMYMHAMM, CTPOUTHh I'paQUKU H3YyYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYNH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKHE SBICHMS U IIPOLIECCHI, MCIOJb3Yysl OCHOBHBIE
II0JIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA, IPUHLUI CYNEPIO3ULUU
noJjiel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsana, 3akoH Oma A y4yacTka Liend,
3akoH Jlxoyns—JIeHna, 3aKkOH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATh €0 MaTEMATUYECKOE BBIPAXKEHHUE;

OOBSICHATh (hU3MYECKHE IMPOLECChl W CBOMCTBAa TeJl, B TOM 4YHUCIE€ M B KOHTEKCTE CUTyallUi
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH HNPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOMTH
o0BbsicHeHHEe U3 1—2 JIOTMYECKHUX MIaroB ¢ OMOpOod Ha 1—2 HM3y4YEHHBIX CBOMCTBAa (U3UUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3aJa4d B 2—3 JCUCTBUS, HCIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHAJIM3a YCJOBUS 3a/laud 3alMChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK JI@HHBIX Ul peIIeHUs 3ajaud, BbIOMpAThb 3aKOHbl M (OPMYJIbI,
HEOOXOoAMMBIE st €€ pelIeHHs, MPOBOAUTH pPacu€Thl M CpPAaBHUBATH IIOJNyYCHHOE 3HAUCHHE
(bU3NIeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NpPOOJEMBI, KOTOPBIE MOXKHO PpEHIMTh TPH IOMOIIKA (PHU3MUYECKUX METOMOB,
UCIOJIb3YSl OIKMCAaHUE MCCIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEINOI0KEHUE, OLEHUBATh
IIPaBUIBHOCTD MOPsKA IPOBEACHUS UCCIIEI0BaHUs, /1€71aTh BbIBODI;

MPOBOJIUTH OMBITHl 1O HAOIIOACHUIO (PHU3MUYECKUX SBICHUH WM (U3UYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JaBJICHHs BO3yXa OT ero 00b&Ma, TeMreparypbl, CKOPOCTH
mpolecca OCThIBAHMS M HarpeBaHMs NMPU M3JIYYEHUU OT I[BeTa H3JIydarouleil (IOTJIOLIArouIeil)
MOBEPXHOCTH, CKOPOCTb HCHApeHHsl BOJbl OT TEMIEepaTypbl KUAKOCTH U IUIOMIATU €€
MIOBEPXHOCTH, DJIEKTPU3aLUs TEJ U B3aMMOJICHCTBHE JJIEKTPUUECKUX 3apsiioB, B3aHUMOJAEHCTBHE
IIOCTOSIHHBIX MAarHWTOB, BHU3yajW3allis] MAarHUTHBIX IOJIEH IIOCTOSIHHBIX MAarHUTOB, IEWCTBHS
MarHMTHOTO TMOJII HAa TPOBOJHUK C TOKOM, CBOMCTBa JJIGKTPOMAarHumTra, CBOMCTBa
ANEKTPOABUraTENsl IMOCTOSHHOTO TOKa): (OpPMYIMpOBaTh IPOBEPSEMbIE IPEANONIOKEHMUS,
coOMpaTh YCTaHOBKY W3 MPENJIOKEHHOTO OO0OpYAOBaHMs, OMNMCHIBATH XOJ ONbITA H
(bopMyIMpOBATH BBIBOABI;

BBITIOJHATD NPSIMBIE U3MEPEHMSI TEMIIEPATYPhl, OTHOCUTEIIBHON BIaKHOCTH BO3/1yXa, CHJIBI TOKa,
HanpsDKeHHUs C MCIIOJB30BAaHMEM AaHAJOrOBBIX NPUOOPOB M JATYMKOB (U3UYECKUX BEIHYUH,
CpaBHMBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCONIOTHON MOTPELIHOCTH;

IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DM3NYECKOH BEIMYMHBI OT Jpyro c¢
HCIOJIb30BaHUEM MPAMBIX U3MEPEHHH (3aBUCUMOCTbH COIPOTHUBIICHUS MPOBOJAHMKA OT €r0 JUIMHBI,
IIOLIA/IM MTONEPEYHOr0 CEYEHUsI U YAEIBbHOTO COMPOTHUBIIEHUS BEIIECTBAa MPOBOIHKKA, CHUJIbI TOKA,
UIYHIET0 Yepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha MPOBOJHUKE, UCCIIEJOBAHUE MTOCIEA0BATEIBHOIO
U TapaJuleIbHOTO COETUHEHUH NMPOBOJAHUKOB): TUIAHUPOBATh UCCIIEI0BaHUE, COOUPATh YCTAHOBKY
Y BBINIOJHATH U3MEPEHHUS], CIeys PEUI0KEHHOMY IIaHy, ((UKCUPOBATH Pe3yJIbTaThl MOJTYYEHHOMN
3aBUCHMOCTH B BHI€ TaOJIUIl U TpaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHMUS;
MIPOBOJUTH KOCBEHHbIE HM3MepeHUs (U3NYeCKUX BEIMYMH (yZelibHas TEIIOEMKOCTh BEIIECTBa,
CONPOTHBIIEHUE TMPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPUYECKOIO TOKa): IJIaHUPOBATh
U3MEpEeHus, coOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIeAys MPEUIOKEHHOW MHCTPYKLUHU, U
BBIUHCIIATh 3HAUEHNUE BEINYUNHBI,



co0Jro1aTh MpaBuiIa TEXHUKU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepu30BaTh NPUHLMIIEI JEHCTBHS M3YYEHHBIX HPUOOPOB M TEXHMYECKHX YCTPOHCTB C
OIOPOi Ha UX OMUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHUS IOMOB, TUTPOMETp, MapoBasi TypOUHa,
amMIepMeTp, BOJBTMETpP, CUETUMK 3JIEKTPHUUECKOW SHEPruH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPSI,
HarpeBaTtelbHbIe 3JEKTPONPHOOPH] (IPUMEPBI), HIEKTPUUECKHUE ITPEOXPAHUTEIH, JEKTPOMArHUT,
AJIEKTPOBHUTaTENb MOCTOSTHHOTO TOKA), MCIONB3Yys 3HAHHUS O CBOMCTBAX (PM3MUECKUX SIBICHUHN H
HE00X0AMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHBIE NMPHOOPHI MO CXeMaM M
CXEMaTHUYHBIM PHCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD, IBUTATEIIb
BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbI JJIEKTPUUYECKHX LEene c
IOCJIEIOBATENbHBIM W MapajUleJIbHBIM  COEJAMHEHHEM DJIEMEHTOB, pas3jinyas  YCIOBHBIE
0003HAYCHHS HIIEMEHTOB JICKTPUUECKUX IICTICH;

IPUBOAUTH INPHUMEPHl (HAXOAUTh MHGOPMALMIO O MpPUMEpax) MPAKTHUECKOI'O MCIIOJIb30BaHUS
(¢u3NYeCKUX 3HAHUHN B MMOBCEJHEBHOM XKU3HU JUIA oOecredeHus 0e30MacHOCTH NpU OOpaIieHuu ¢
npubopaMM M TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/10pOBbS M COOJIOAECHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpelie;

OCYLIECTBIATh MOMCK HH(popManuu Qusnueckoro cojiepxkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHUS JONOJHUTENbHBIX HCTOYHHUKOB BBIIEIATh UH(OPMAIHIO,
KOTOpas SBJSETCS MPOTUBOPEYMBOIN HIT MOXKET OBITh HEIOCTOBEPHON;

UCIOJb30BAaTh IPH  BHIIOJIHEHUH YUEOHBIX 33JaHUN  HAay4YHO--IIONMYJSIPHYIO JIUTEpaTypy
(GU3NYIECKOTO CO/Ep)KaHMs, CHPaBOYHBIC MaTepuanbl, pecypchl cetn VHTepHeT, BIaAeTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus WHGPOpPMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IpYT'YIO;

co3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE M KPaTKHUE YCTHBIE COOOIIeHHs, 00001mas nHpOopMaIHio U3
HECKOJIbKUX HCTOYHHMKOB (PU3UYECKOTO COJAEp)KaHUs, B TOM 4HCiIe MYOJIMYHO MPEICTaBIAThH
pe3yabTaThl IPOEKTHOM WM  MCCIENOBATENbCKOM  JIESTEIbHOCTH, IPU 3TOM TI'PAMOTHO
WCITIOJh30BaTh M3YYCHHBIM TOHSATHHHBIA ammapar Kypca (DU3HWKH, CONpPOBOXIATh BBICTYIUICHHUE
MpE3EHTALNEN;

MIPHU BBINIOJHEHWN YUYEOHBIX NMPOEKTOB M HWCCIENIOBAaHHMHA (H3MUECKUX TPOILECCOB PaCIPENesTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 33aJauyaMH, CJIEIUTh 32 BBITOJHEHUEM
IUIaHa JEWCTBUI M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIax B
JeSITeTbHOCTh TPYIIIBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TPOSIBIISIE TOTOBHOCTD
paspeniaTh KOH()IUKTHI.

K koHIy oO0ydyeHus B 9 kJiacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh TOHATHUA: CUCTEMa OTCYETA, MaTepuaibHas TOYKA, TPAEKTOPHsI, OTHOCUTEIBHOCTD
MEXaHUUYECKOT O JIBUKCHMSI, nedopmarus (ynpyras, IUIaCTUYECKas), TpPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LIEHTP TSHKECTH, abCOIIOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPA3BYK, AJIEKTPOMArHUTHHIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U AAJTBHO30PKOCTh, CHEKTPhl UCITYCKaHHs W TOTJIOLIeHMd, anbda-, OeTa- u
raMMma-u3JIydeHus, U30TOIbl, AepHas YHEPTeTHKA;

pa3nuyath  ABIEHHMA (pPaBHOMEPHOE M  HEpPaBHOMEpPHOE  MPSIMOJIMHEHHOE  JIBUXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BH)KEHUE, CBOOOHOE Ma/ieHue TeJl, PABHOMEPHOE JIBUYKEHUE
[0 OKPYXHOCTH, B3aUMOJICHCTBUE TeJ, pPEAKTHUBHOE JBI)KEHHE, KojeOaTelnbHOe JIBUKEHUE
(3aTyxarole 1 BBIHYXKJCHHbIE KOJIeOaHUs), pe30HAHC, BOJIHOBOE JBID)KEHHE, OTpa)KCHUE 3BYKA,
MPSIMOJIMHENHOE pacHpOCTPAHEHUE, OTPAKEHHWE M TPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3joKeHUEe OeNoro cBeTa B CIEKTP U CI0XXEHHE CIEKTPajbHBIX I[BETOB,



JUCTIEPCUST CBETA, €CTECTBEHHAs pPaJMOAKTHBHOCTh, BO3HUKHOBEHWE JIMHEHYATOrO CIEKTpa
M3JIY4CHHS) 110 ONMHUCAHUIO MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (DU3UUYECKUX SIBJICHUH B OKpYKaroIIeM MUpe (B TOM YHCIIe
(du3nuecKkre SBIICHUS B MPUPOJIC: MPWIUBHI U OTJIUBHI, ABMKEeHUE MaHeT COIHEYHOW CHCTEMBI,
PEaKTHBHOE JBMIKEHHE JKUBBIX OPTaHM3MOB, BOCIIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE,
CEHCMUYECKHE BOJIHBI, IyHAMH, 3X0, IIBETa TEJI, ONTUYCCKUE SIBJICHUS B MPUPOJIC, OMOIOTHIECKOE
JNCHCTBHE BUIAMMOTO, YIBTPAdUOIETOBOTO ¥ PEHTICHOBCKOTO W3IYYCHHM, €CTECTBEHHBIM
pPaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PATUOAKTUBHOE M3IIyU€HHUE MPHUPOIHBIX MUHEPAJIOB,
NEHCTBUE PpATUOAKTUBHBIX W3JIYYCHHH Ha OpPraHW3M 4eJOBEeKa), NpH 3TOM IEPEBOJIUTH
MPaKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (NMIPU3HAKHU) (HU3HMYECKUX
SIBJICHHI;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeJl U (PU3HUECKUE SIBJICHUS, UCIIONb3Yys (PU3NUECKUE BETUINHBI
(cpemHsii W MUHOBEHHAs CKOpPOCTh Tella TPH HEPABHOMEPHOM JBIIKCHHUH, YCKOPEHHE,
MepeMeIeHNe, IMyTh, YIIIOBasi CKOPOCTh, CHJIA TPSHUS, CHUJIa YIPYTOCTH, CUJIA TSDKECTH, YCKOPCHHE
CcBOOOJHOTrO TmMaJieHusi, BeC Tella, MMITYJIbC Tejla, HMIYJIbC CHIJIBI, MEXaHudeckas paboTa u
MOIITHOCTb, TTOTCHIIMAIbHAS SHEPTHsI Teja, MOJIHITOr0 HaJl MOBEPXHOCTHIO 3€MJIH, IMMOTEHIIHAIbHAS
SHEPTrUsl CKATOW MPYKUHBI, KHHETUYCCKAs dHEPTHs, MOJHAS MEXaHWYECKasi HEPTHsl, EPHOJ] H
gacToTa KoJieOaHWi, ITTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCThH CBETA, MIOKA3aTeIlb
MIPEIOMIICHUSI CPEIbl), TIPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICIT UCTIOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS] U EIUHUIIBI (PU3MUECKUX BEJIIMYMH, HaXOJIUTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTh TpadUKH HW3YYCHHBIX
3aBUCHMOCTEH (PU3NICCKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SBIICHUS M TPOIECCHI, UCTIOIB3Ys 3aKOH COXPaHCHUS
SHEPTrUHM, 3aKOH BCEMHUPHOTO  TATOTCHHS, TPUHIUIN  CYNEPIO3UIMK  CHJI, [PUHIIHII
oTHOcUTeNnbHOCTH ['amuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHCHHUS 3apsJIOBOIO M MAaCcCOBOI'O YHCEN MPU SASPHBIX
peaKkmusx, TP OTOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alHCHIBATh €T0
MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (DPU3MYECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYyallud
MIPAKTUKO-OPHUCHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO--CIICJICTBEHHBIC CBSI3H, CTPOUTH
0o0BsicCHEHHE W3 2—3 JOTMYECKUX IIaroB ¢ OMOpPOdM Ha 2—3 HM3y4YEeHHBIX CBOWCTBA (PUBUYECKUX
SIBIICHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemarh pacy€THbIe 3a1a4n (OMUparoIMecs Ha CUCTEMY U3 2—3 YpaBHEHHMI), UCIIONIb3Ysl 3aKOHBI U
(dbopMyIbl, CBs3BIBAOIIME (PU3NYCCKUE BEIUYHMHBI: HA OCHOBE aHajW3a YCJIOBUS 3ajadd
3aIMCHIBATh KPATKOE YCJIOBHE, BBISIBIATH HEJAOCTAIONIME WM W30BITOYHBIC NaHHBIC, BHIOWPATH
3aKOHBI W (OpPMYJbl, HEOOXOAUMBbIC IS pEIIeHUs, MPOBOAUTH pPACYEThl U OILIEHUBATH
PEATUCTUYHOCTh MOTYYSHHOTO 3HAYSHUS (PU3NYECKON BETUYHHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PpEIIUTh IPH IMOMOIINA (PU3NISCKUX METOJIOB,
UCIIONIB3YSl OINUCAaHWUE WCCIEAOBAaHUsA, BBIICIATH MPOBEPSIEMOE MPEANOIOKEHUE, OICHUBATH
MPABWIBHOCTh TIOPSAIKA TIPOBEICHUS WCCIICIOBAHMS, JIeIaTh BBIBOABI, HWHTEPIPETHPOBATH
Pe3yJIbTaThl HAOJFOICHUI U OIBITOB;

MIPOBOJIMTH OTBITBI TIO0 HAOIOJEHUIO (U3HUYSCKUX SBJICHUH WM (PU3NICCKUX CBOWCTB Tl
(u3ydeHue BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS HSHEPTUH, 3aBUCHMOCTH IIEpHOjIa
KoJe0aHuil MPY>KUHHOTO MasiTHUKA OT MAacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYZIBI MaJbIX KOJICOAHWM, MPSMOIMHEHHOE pPaCIpOCTpaHEHUE CBETA, Pa3lIoKEeHHE Oenoro
CBETa B CIEKTpP, U3YYCHHE CBOWCTB M300pa)KCHHsI B TUIOCKOM 3epKalle M CBOMCTB HM300paKECHUS
mpeaMeTa B COOMpAroIell JIMH3e, HAOIIOICHNE CIUIONIHBIX U JIMHEWYATBIX CIIEKTPOB M3ITyYCHUS):



CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 000pYyTOBaHUS, OMHCHIBATH XOJ
OIIBITA U €r0 PE3yNbTaThl, POPMYINPOBATH BHIBOJBL;

IIPOBOJIUTH IPU HEOOXOIMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, OIpenelss CpeAHee 3HaueHHe
U3MepsieMOil BeNWYHMHBI ((POKYCHOE pacCTOsIHHE coOMparomieil JIMH3bI), 0OOCHOBBIBATH BBHIOOD
crocob6a n3MepeHus (M3MEpUTEIHHOTO PrOopa);

MPOBOJIUTH HCCIEJOBAHNE 3aBUCHUMOCTEH (DU3MYECKHX BEIWYMH C HUCIOJIB30BAHUEM MPSMBIX
M3MEpeHui (3aBUCUMOCTh IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM IBM)KEHUHM 0€3 HayallbHOU
CKOpOCTH, MepHoAa KoneOaHUi MaTeMaTU4YeCKOr0 MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIJia
OTpPaKEHMsI CBETa OT yIja HaJEHUs U yIja HpeJoMJICHUs OT yIyla HaJeHHs): IUIaHHUpOBATh
UCCIIEIOBAaHHNE, CAMOCTOSTEIILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH pPE3yNbTAThl MOTY4YEHHOU
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHUJE TaOIHIl U TPa(UKOB, JeNIaTh BHIBOABI IO pe3ylbTaTaM
HCCIIEI0BaHMS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3UUECKUX BEIUYMH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tela
IIPY PaBHOYCKOPEHHOM JIBUKEHHMHU, YCKOPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTb MPYXKHUHBI,
KOY(Q(QUIMEHT TPEHUs CKOJIbXKEHMs, MEXaHWdeckas paboTa M MOIIHOCTb, 4acTOTAa U IEPHOA
KoJ1e0aHui MaTeMaTH4YEeCKOro U NPY)KMHHOI'O MAasgTHUKOB, ONTHYECKAsl CHJIa COOMPArOLLEH JTMH3bI,
palMOaKTUBHBIA (OH): TUTAHUPOBATH M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJIHATh U3MEPEHUs, CIeAys MPEUIOKEHHOW MHCTPYKIMHU, BBIUUCIATh 3HAYEHUE BEJIUYMHBI U
aHAJIM3UPOBATh [IOJyYEHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTIPEIIHOCTH U3MEPEHUH;
co0Jro1aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKM HW3YYEHHBIX (PU3MYECKMX MOJEJEH: MarepualbHas TOYKa,
a0COJIIOTHO TBEPJOE TENO, TOYEUHBI UCTOUHUK CBETA, JIyd, TOHKas JIMH3A, IJIaHETapHas MOJEIb
aToMa, HYKJIOHHasi MOZIeJIb aTOMHOT'O SApa;

XapaKTepu30BaTh NPUHLMIIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
ONOpOM Ha HX ONMCaHUusA (B TOM 4YHCIE: CIHUIOMETP, JAaTUUKU IIOJIOKEHHUS, PAcCTOSHUS U
YCKOPEHHs, paKera, »HXOJOT, OYKH, TIEpHCKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBaX (pU3MUECKUX
SBJICHUH U HEOOXO0JMMble (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YyYEHHBIX TEXHMYECKHUX YCTPOMUCTB,
U3MEPUTENBbHBIX TPUOOPOB U TEXHOJIOTMYECKHUX MPOLECCOB MPU pEIIeHUH Y4eOHO--TIPaKTHYECKUX
3a/1a4, ONTHYECKHUE CXEMbI JJI MOCTPOCHMSI M300paKeHUH B IUIOCKOM 3epKajie U coOuparomieit
JIUH3E;

MPUBOJUTH TPUMEPHI (HAXOAUTh WH(GOPMALMIO O MPHUMEpax) MPaKTUYECKOTO HCIIOJIb30BAHUS
(¢u3nYecKUX 3HaHUHN B MMOBCEJHEBHOHN KU3HU Ul oOecredeHns 6e30MacHOCTH NpU OOpalleHuu ¢
npubopaMM U TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/10pOBbS M COOJIOAECHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY’KaloIEel Cpefe;

OCYILIECTBIIATh MOMCK HMH(pOpManUKU (U3UUECKOro cojepxkaHus B VHTepHeTe, caMOCTOSTENbHO
(dbopMynpys TOUCKOBBIM 3ampoc, HaXOAWTh IyTH OMNPEIENIEHHs JOCTOBEPHOCTHU MOJYyYEHHOU
nH(OpMAaLIMK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JIOMIOJIHUTENbHBIX HCTOYHUKOB;

UCIOJIb30BaTh IIPU  BBINOJHEHUM YYEOHBIX 3aJaHUl HAY4YHO--TIONMYJSPHYIO JIUTEPATypy
(U3MYECKOTO COJEp)KaHUs, CIPABOYHbIE MaTepHalibl, pecypchl cetu WHTepHeT, BIaneTh
npuéMaMl KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGPOpPMAMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co3/laBaThb COOCTBEHHbIC INHCBMEHHBIE M YCTHBIE COOOILIEHHMS Ha OCHOBE WH(pOpMAalUU U3
HECKOJIbKUX HWCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUs, MyOJMYHO TMPEJCTaBIATh pPe3yIbTaThl
MPOEKTHOM WM HCCIEA0BATENbCKOM JEATEIbHOCTH, IPH 3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3Y4YECHHBIN MOHATHMHBIN anmapar u3y4aeMoro pasiena (GU3MKH U CONPOBOXKIATh BBICTYIUICHHE
Ipe3eHTaIMen ¢ yaéToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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