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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a taxxe ¢ yu€toM (penepanbHOi paboueil mporpaMMbl BOCIIMTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKUM Ha JeSITeIbHOCTHOM OCHOBe. B mporpamme mo Qu3uke y4WUTBHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJaronnXcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKkre 3aKOHBI JieKaT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbIE JI0KA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

Hemn wusyueHus (U3MKK Ha YpPOBHE OCHOBHOTO 0OINEro o0Opa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munncrepctsa npocsemienust Poccuiickoit denepanuu (MpoTokoa oT 3
nexadps 2019 r. Ne I1K-48H).

Ieaun n3zyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa W CTPEMJICHHA OOydYaroumxcss K HaydyHOMY
U3YUYEHUIO TPHUPOJBI, Pa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJE MO3HAHWUS U (POpMHUPOBAHME
UCCJIeI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoOBaHHME MpENCTAaBICHUNW O POAU (PU3MKKU [ Pa3BUTHS JPYrUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM AESITeNIbHOCTH, CBA3aHHOM ¢ (M3HUKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkenue 3TUX 1eieil mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOIUX 3a4ay:

eipuoOpeTEHNE 3HAHUW O  JHMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OIUCHIBATh U OOBSACHATH (PU3MYECKUE SBIICHUS C
UCITOJIb30BAHUEM ITOJTYUYEHHBIX 3HAHUM;

©OCBOCHHE METOJOB PEIIEHUs MNPOCTEMIIMX pacy€THhIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nIeCKux MOJENeH, TBOPYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e Pa3BUTHE YMEHUU HAOJIOJaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHAThH OIbBITHI,
nabopaTopHble pabOThl W OKCIEPUMEHTAIbHBIE HCCICAOBAHMS  C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3MUECKOTO COJEp KaHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

* 3HAKOMCTBO €O cpepaMu MpodeccuOHATbHON 1eATENbHOCTH, CBA3aHHBIMU C
¢u3uKOi, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeJEno), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT M OMBITOB C YYETOM HMHAUBHUIYATBHBIX OCOOEHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.

COJAEPKAHUE OBYUEHUSA

7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. SBineHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKUE, TETUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BennuyuH. Dusnyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €JIMHULL.

Kak ¢usuka u gpyrue ecTecTBEHHblE HAyKHM H3Yy4yaloT MPUPO.Y.
EcTecTBeHHO-HAY4YHBII METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBMKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0ObSICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBbIE, CBETOBBIC
SIBJICHMS.

2. dusznyeckue MPUOOPHI U MPoIeaypa MPSAMBIX U3MEPEHHN aHAJOTOBBIM U

1T (POBBIM MTPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue MEHBI JTESHUS MKaIbl U3MEPUTEIHHOTO MTPUOOpA.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMa XUJIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tell.
5. M3mepeHune Temmeparypbl MPU IMOMOINM KUJIKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphbl.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIaprKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJbIIe, YeM OOJbIle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne dactui] BemiecTBa. CBs3b CKOPOCTH JIBHXKEHUSI YaCTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTayuIMdecknx) Teia. B3anMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX U X aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

emoncmpayuu.

1. HabGmronenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBiIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIHU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psioB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJTIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CHUIT MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBH)KEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMCHH JIBHYKCHUS.
SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teid. Macca KkKak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHHIIE
00BéMa BelecTna.
Cuila Kak XapakTepucTuka B3aumoneicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKEeCTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CroxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUPOJEC U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JIBUKECHUS.
3. HaGnronenue siBjeHUsT HHEPIIUH.
4. HaOmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnwie padbomot u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (LIapuKa B >KHAKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpeneneHne cpelHEW CKOPOCTH CKOJbXKEHUS Opycka WIHM IIapuKa I0
HaKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TEIIA.



4. OmbITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarimn)
MPYKUHBI OT MPUIIOKEHHON CUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD CHJIBI TPEHUSA CKOJIBKEHUS OT
BEca TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Paspnen 4. /laBiienue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHBILICHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJiEHUsI Traza OT 00bEma, Temmeparyphl. llepenada naBieHuUs
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIlMHbI. 3aBUCUMOCThH JAaBJICHUS KUIAKOCTU OT TIYyOWHBI. ['MapocTaTHdeckuii
napaaokc. Coobmiaromiuecst Cocybl. [ uapaBIndeckrue MEXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUuuuHBI CyIIECTBOBaHUS
BO3yIIHOM oOosnouku 3emau. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBrE XKUAKOCTH M Ta3a Ha MOrPY:KEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYpHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposBnenue nericTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH

T€Ja U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCIOBHE IUIaBaHUS TEJl: IUIABAHUE WM MOTPYXKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOH B
KUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, JICUCTBYIOLIEH Ha TEJIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT O00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCcTpynpoBaHHe apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

S L T o

~



Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi peluara. lIpuMeHeHue npaBuiIa paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocTteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

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

110 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHS pblyara.

3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKON DHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, JKHAKOTO UM Ta3000pa3HOTO COCTOSHUN BeIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPBIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl W3MEHEHHS BHYTPCHHEH SHEPIHu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TEIIOTHI. YJelibHAs TEIUIOEMKOCTH BEIIECTBa. TeIIooOMEH H
TEIUIOBO€ paBHOBECHE. YpaBHEHHME TersioBoro ©OanaHca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAUNIMYECKUX BEIIECTB. YAEAbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHus. 3aBUCUMOCTb TEMIICPATYpPhl KHIICHUS OT aTMOC(HEpHOTO
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€IbHAS TEIJIOTa CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAaHEHMS U NPEBPALICHUS SJHEPTUHU B TEIUIOBBIX ITPOLIECCAX.

emoncmpayuu.

1.

2
3
4.
5

L 0 N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmoneHue siBjeHU cMaurBaHUS U KaTWUISIPHBIX SBICHUN.
HaGnronenue TermioBoro paciiupeHus Tel.

N3menenue namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunbl Teronepenaym.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroeHre mocTossHCTBA TEMITEPATyPhl MPU TUIABJICHHH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITBHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OrnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne w3MeHEeHHMs] BHYTPEHHEH OSHEPruyd Tella B Pe3ysIbTaTe
TEIIOTIEpeIauu U pabOThl BHEITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpH
TEIJIO0OMEHE C HAarpeThIM METATHISCKUM ITUIUH]IPOM.

Ornpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

HccnenoBanue ncnapeHus KUIKOCTH.

Pa311e.11 7. BHCKTpI/I‘leCKI/Ie U MaroHmTHbIC SABJICHHUA.



OnekTpusauus Tenl. JIBa poaa 3JIEKTpUUYECKHUX 3apsaoB. B3anmoneinctue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYINEPIO3ULIUHU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mMOCTOSSTHHOTO TOKa. JIeMCTBUSA AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHue MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st yyactka uenu. IlocrnenoBaTenbHOE W HapalieIbHOE  COCIUHEHUE
MPOBOJHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue ey U MOTPEeOUTENn IEKTPUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[locTosstHHBIE ~ MarHuTHl.  B3anMoneilcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAY€HUE Ui KU3HU Ha 3eMle.
OneiTr  Opcrega. MarHutHoe 1oJi€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHHUKE. J|eficTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DNeKTpoJABUraTeb MOCTOSIHHOTO TOKa. lcrnosib30BaHHME AIEKTPOABUTrATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [IpaBuio Jlenna.
DNeKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJeKTpu3aIus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTpuYecKOro HarpsKeHNUsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

B3aumopenicTBue NOCTOSHHBIX MarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOE 1osie ToKa. DJIEeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue SBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIlpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHWA €ro
BO3HUKHOBEHHUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JeWCTBHUS DSJIEKTPUUECKOTO TOJISI HAa TPOBOJHUKU H
TUAIEKTPUKH.

COopka u npoBepka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAX MOMEPEUYHOIO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUM IIPU IOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PEe3UCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4Y€pe3 JIAMIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenune KIIJI narpeBares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.



15. I3yyeHrne MAarHUTHOrO IIOJISL  IIOCTOSAHHBIX MArHUTOB IIpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue NEUCTBUS JIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyrpoBaHue 1 U3y4eHue paboThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUU 3HAYEHUsT W HaIPABJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JBWKEHHE. MarepuanbHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsmoiuHerHoe [BmwkeHue. CBoOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[TpuHUUI CyNEepHIO3UIUN CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmMuyeckasi CKOpPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PeakTHBHOE IBUKEHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTHUS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusa. Teopema O KMHETHYECKON IHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



L

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

HalmroneHre MexaHU4ecKoro JBHXKEHHSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepeHne CKOPOCTU U YCKOPEHHUS IPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuXx SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MIPHU JIBUKEHUM TeJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

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

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpeHHsI Teja MPU PaBHOYCKOPEHHOM JBHUKEHHH IIO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHON CKOPOCTHM MYTH OTHOCSTCS KakK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Ompenenenue padOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teia
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanun4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TTepro,
4acToTa, aMILIATyaa. MaTtemMaTHudecKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxatomme  koneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoJiHbI. CBoMCTBA MeXaHWYECKMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MH(ppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenue koneGaHuii Tel MOJ JEUCTBHEM CHJIbI TSHDKECTH U CHUJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJIbHBIX U TONEPEYHBIX BOJH (HA MOJAEIH).
HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKycTHYECKUH pe30HaHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue dYacTOThl M Tepuoja KoneOaHWii MaTeMaTUYeCKOTo
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MasTHHUKA.

2. Ompezenenne 4aCcTOThHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VlccmemoBaHue 3aBUCUMOCTH TEpHOJIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.

Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.



ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
3NeKTpoMarHuTHbIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWIJIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHHS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHeEiHOE
pacnpoctpaneHue cBeta. 3atMeHusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmpejaomieHus cBera. l[lomHOe BHYTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyweit B jumH3e. OnTuyeckas cucremMa ¢oToarmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crekTp. Onbitel HetoTona. Cnokenue
CIIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE PacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparomiei TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TENECKOIA.

10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6esoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHS CBETOBOrO Jiydya OT yIJia
TaJICHUS.

W 00 N Uk~ WwWN e



2. M3ydeHue xapakTepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. llonyueHune N300paKkeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JIVH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
I[BETOBBIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u minanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjomieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznyudenus. CTpoeHue aTOMHOTO
saapa. Hykimonnas wmoxaenb aroMmHoro sapa. HWM3orombl.  PagmoakTuBHBIE
npeBpaieHus. [lepuoa nonypacnaga aTOMHBIX SJI€P.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MACCOBOTO YHCEII.
DHeprusi CBsi3M aTOMHBIX sAnep. CBs3b Macchl M 3HEpruu. Peakinuu cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia U 3BE37.

Anepnas sHepreruka. JleWcTBUS paAMOAKTUBHBIX HU3JYYEHUN Ha KHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrekTpsl pa3JInYHbIX Ia30B.

3. Cnextp Bojopoja.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOIMNX U3TYUYECHHH.

6. Peructpanus uznydeHus: NpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMHU YaCTULBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOTYITH IPETHA3HAYCH JIJISI CHCTEMAaTH3aIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (u3WKe s 00y4aromuxcs,
BBIOPABIINX 3TOT YYEOHBIN MPEIMET.



[Ipy n3yyeHUU NAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS JTOCTHXKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  00yueHus, (dopmMupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHME HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUU TPUPOJLI U TEXHUKH, OBJIAJECHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIE 3HAHUA, peElarh 3a4ayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIHANBHO AEATEIBHOCTHBIM XapaKTep AAHHOI'O pas3felia peaanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIH30BaTh HAYYHBIE METOJIbI UCCIICTOBAaHUS (DU3UUECKUX SBJICHUHN, B TOM
YHUCIIe 1Sl POBEPKU THUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJie€ Ba)KHBIX JOCTHXKECHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUMU.

IINIAHUPYEMBIE PE3VJbBTATHBI OCBOEHHA IPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUSA

N3ydenne (pu3MKU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAIMPaBJICHO

Ha JOCTH)KCHHE TUIHOCTHBIX, METAIIPEJIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX

pe3yIbTaTOB.

B pesynbraTe n3ydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obyugatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B

JaCcTH:

e 1) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

e — MPOSIBJICHHE WHTEpECa K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUHCKON
buznuecKon HAyKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX --(DU3UKOB;

e 2) rpa:kKIaHCKOT0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

e — TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXICHUU OOIIECTBEHHO3HAYMMBIXHU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUICCKUM NMPUMEHEHUEM JTOCTHKCHUN
buznky;

e — OCO3HAaHHE BAXKHOCTH MOPAJTHHO--3TUYECKUX TPHUHIIUIOB B JACATEIBHOCTH
Y4EHOTI0;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUSA:



— BOCIIPUSTHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HAaHWE IEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HUHCTPYMEHTa
IIO3HaHUsI MUpPA, OCHOBBI PAa3BUTHs TEXHOJIOTHUM, BaXXHEMIIEH COCTaBIAIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAY4YHOU JHOOO3HATEILHOCTH, MHTEpEca K HCCIEI0BATEIBCKOM
NEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOIMOHAJBHOIO
0J1aronosIy4us:

— OCO3HaHWE IIEHHOCTH Oe30macHOro o0pa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMPaBWI O€30MacHOTO TOBEICHUS Ha
TpPaHCIOPTE, Ha JOpOrax, C AJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSIX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedJeKCuu, TMPU3HAHUE CBOErO IIpaBa Ha
OImMOKY U TAKOTO e MpaBa y IPyroro 4eJIOBEKa;

6) Tpy10BOr0 BOCIIMTAHMS

— AKTUBHOE Yy4YacTHE€ B PEIICHUWM NPaKTHUYECKUX 3aJay (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alii, TropoAa, Kpas) TEXHOJOTUYECKOH U
COLIMAJILHOM HANpPaBJICHHOCTH, TPEOYIOUMX B TOM 4YHUCIE M (PU3MUECKHUX
3HAHUM;

— MHTEpEC K MPAKTUIECKOMY U3yUEHUIO MPpodeccuid, CBI3aHHBIX C (HUZHUKOM;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

— OpHUeHTaIusi Ha TpUMEHEeHHE (U3MYECKUX 3HAHWM [JIs peuieHus 3aaady B
00JIaCTH OKpY’KaIoIIel Cpebl, TUIAHUPOBAHUS TOCTYNKOB M OIICHKH WX
BO3MOJKHBIX TTOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

— OCO3HaHHE TIO0ATBHOTO XapaKTepa YKOJIOTHYECKHX MpoOJieM U MyTel ux
peLICHUS;

8) amanTtanuum K M3MEHSIIOIUMMCS YCJOBHSIM COLHUAJIBHOM W TPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aWMOJICMCTBHU TIPU BBHIMIOJHEHWU WCCIEAOBAHUN U
NPOEKTOB (DM3MUECKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY WU 3HAHUAM
APYTHX,

— TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO
NEATEIbHOCTD;

— MOTPeOHOCTH B (HOPMUPOBAHUN HOBBIX 3HAHWH, B TOM YHCIIe (POPMyIUPOBATH
UJICU, TIOHATHUSL, TUTIOTE3bI O (PU3NYECKUX O0OBEKTAX U SIBICHUSX;

— 0Cco3HaHue AeHUIIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00J1aCTH
busuky;



e — IUJJAHUPOBAHHE CBOEr0 Pa3BUTHUA B MNPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM,

e — CTpEMJICHHE aHAJIU3UPOBAThH U BBISBISATH B3aUMOCBS3U IPUPOABI, 00IIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3UUECKUX 3HAHUM;

e —OLEHKAa CBOMUX JCHCTBUM C YYETOM BIMAHHUSA HAa OKPYXKAIOIYIO Cpexdy,
BO3MOXKHBIX TJIOOAJIBHBIX MOCIIEICTBHM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOGHHS MpOTpaMMBI 1O (U3MKE Ha YpPOBHE OCHOBHOTO
o01ero oopa3oBanus y o0ydaromierocst Oyayt chopMUpOBaHbI MeTaNpeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBYS,
KOMMYHUKAaTUBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIE  JICWCTBHSI,  PETYJISTHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA

ba3oBble JiornyecKkue 1ecTBUA:

eBBISIBIIATH M XapaKTePHU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(stBTIEHMI);

e YyCTAaHABJIMBATh CYHIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIMU, OCHOBAHUS IS
0000I1IeHNs ¥ CpaBHEHUS,

¢ BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUMs] B pacCCMaTPUBAEMBIX (aKTax,
JAHHBIX U HAOMIOJIEHUSAX, OTHOCSIINXCS K (DU3UYECKUM SIBIICHUSIM;

 BBISIBIIATH TIPUYUHHO--CJICJICTBEHHBIE CBSI3M TPU M3YYCHUU (U3HUIECKUX
SBJICHUN U TIPOIIECCOB, JENATh BHIBOJbBI C MCIOJIb30BAHUEM JIETyKTUBHBIX
U UHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UIECKUX BEITUYNH;

e CAMOCTOSITEJIbHO BBHIOMPATh CIIOCO0 perieHus: yaeOHo (u3ndecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BapUaHTOB pEIICHHs, BBHIOOp HamOoiee
MOJIXOISAIIETO C YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTe/bCKue AeCTBUA:

* MICTIOJIH30BATh BOIIPOCHI KaK MCCIICIOBATEIILCKUI HHCTPYMEHT MTO3HAHMS,

¢ IPOBOJIUTH TI0 CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OTIBIT, HECIOXKHBIN
duznuecKkuii SKCIEPUMEHT, HEOONbIIOE HWCCIASAOBaHHE (U3HUECKOTO
SIBJICHUS,

¢ OIICHWBATh HA TMPUMEHUMOCTh W  JIOCTOBEPHOCTH  HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ MICCIICIOBAHUS WIJIH SKCIIEPUMEHTA;

e CAMOCTOATENIbHO (HOPMYIUPOBATH OOOOIIECHUS M BBIBOJBI MO pe3ysbTaTaM
MPOBEIEHHOTO HAOIIOACHMS, OTIBITA, HCCIICIOBAHUS;



¢ IPOTHO3MPOBATh  BO3MOXKHOE  JajbHEiIIee  pa3BUTHE  (HU3HUECKUX
MPOIIECCOB, & TAKXKE BBIIBUTATh MPEATOIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCTIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

¢ IPUMEHSATHh PA3UYHbIE METOIbI, MHCTPYMEHTBI W 3alpOoChl NPU TMOUCKE U
orOope MH(pOpPMAllUM WIA JTaHHBIX C YYETOM MpPEJIOKEHHOW Y4eOHOU
dbuznyeckoi 3aaauu;

 AaHATM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETHPOBATH WHGPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MIPEICTABICHNUS;

¢ CAMOCTOSITEILHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TpeACTaBICHUS
UHPOpMAIMK ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJadyd  HEeCIOXHBIMHU
cXeMaMHu, ThuarpaMMaMi, HHOU TpaduKoi U UX KOMOMHAITHSIMH.

KoMMyHHKaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

eB XOJI¢ OOCYXJCHHS Y4eOHOro Marepualia, pe3yJbTaTOB JIa0OPaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOU TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEIICHHWE 3a/Jauydl W IOAJep KaHne
0J1aroXKeNnaTeIbHOCTH OOIICHHUS;

¢ COTIOCTABJIAITh CBOM CYXJICHHUS C CYXICHUSAMH APYTUX YYaCTHUKOB JHAJIOTA,
0OHapy’KHUBATh Pa3IMUUE U CXOJACTBO MMO3UIIHI;

e BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

o MyOJIMYHO TMPEJCTABISATh PE3YNbTAThl BHIOJHEHHOTO (DU3UYECKOTO OIMbITA
(9KCTIEpUMEHTA, UCCIIEOBaHUS, TIPOEKTA);

e IOHUMATh U KCIIOJIH30BATh MPEUMYIECTBA KOMAHIHOW M MHAMBHUAYATbHOM
paboOTHI MPHU PEIICHUU KOHKPETHOM (HU3UIECKON MPOOIICMBI;

e IPUHUMATBH 1IETTU COBMECTHOM NIEATEIbHOCTH, OPTaHU30BLIBAThH JEHCTBUS TIO
e€ JOCTIDKEHUIO: pachpelesiTh poJid, OOCYXJIaTh TMpOIEecChl U
pe3yIabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUST HECKOJIBKUX JTFOJIEH;

e BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAs KaYyeCTBEHHOTO pe3yjbTaTa Io
CBOEMY HANpaBICHUIO M KOOPAUHHUPYS CBOM JCHCTBHS C JAPYyrUMHU
YJICHaMH KOMAaH]Ibl;

¢ OIICHMBATh Ka4eCTBO CBOEr0 BKJaJa B OOWIMH MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAaHHBIM YUACTHUKAMU B3aUMOICHCTBHUS.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranuszanus:
e BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIHSX, TPEOYIOMNX IS
pelieHus pU3NUeCKuX 3HaAHUM;



¢ ODUEHTUPOBATBCA B  PA3JMYHBIX  MOAXOAAX  HPHUHATHS  pEUICHUU
(MHOMBHUIyaIbHOE, MPUHATHE PEIICHHUs B TpyNNe, NPUHATHE PpELICHUN
rpynmnoim);

e CAMOCTOSITENIbHO COCTaBIIATH AJTOPUTM pelieHus: (PU3NUECKOW 3aJaud WM
IUIaHA MCCIEAO0BAaHUA C YyYETOM HMEIOLIMXCS PECypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEW, apryMEHTUPOBATh MpeIJlaraéMble BAPUAHTHI PEIICHHUI;

e I€JIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

e 1aBaTh AJICKBATHYIO OLIEHKY CUTYaIlMU U Mpejararh rjiaH e€ U3MEeHEHNUS,

¢ OOBSICHATh  NPUYUHBI  JOCTWXKEHUS  (HEAOCTHMXKEHUS)  pe3yibTaToB
NeSTENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

¢ BHOCUTh KOPPEKTHBBI B ACSATENBHOCTH (B TOM 4YHCJE B XOJ BBIIOJHEHUS
(¢u3MuecKoro MCCIeNOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CHUTYallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEM;

e OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

e CTaBUTh €051 HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;

e [IpU3HABaTh CBOE MPABO HA OMIMOKY IIPU pELICHUH (PU3NYECKUX 3a7ad WU B
YTBEPXKICHUSAX Ha HayYHbIE TEMBI U TAKOE )K€ MIPAaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy oOyueHus B 7 Kjacce IpeIMETHBIC Pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

¢ ICITIOJIL30BAaTh MOHATHUS: (PU3UYECKHE U XUMHUCCKUE SIBIICHUS, HAOIIO/ICHNE,
OKCIIEPUMEHT, MOJICIb, TUIIOTE3a, CIAUHUIBI (PU3NICCKUX BEITMUYUH, aTOM,
MOJIEKyJIa, arperaTHbIe COCTOSHHUS BemecTBa (TBEpIOE, IKHIKOE,
ra3oo0pa3Hoe), MEXaHUYECKOe ABUKEHHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
PSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYIOIIAs cuia, aedopmarus
(ympyrasi, IiiacTU4ecKkas ), HeBECOMOCTb, COOOIIAIOIINECS COCYIbL;

e paznuyaTh siBIEeHUA (IudQy3usi, TEMIOBOE IBMIKEHUE YACTHUIl BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEPIHS,
B3aMIMOJICHCTBHE TEJ, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHHsI, Tepeaada MaBJICHUS TBEPIABIMU TeEJIaMH, XHUAKOCTIMHU U
razamu, atMochepHOe JaBleHWE, IUIABAHHWE TeJ, TPEBpalICHUS
MEXaHWYECKOW DHEPTUH) 0 OMHCAHHWIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOMIHNX JaHHOE (PU3NUECKOE SBIICHUE;

e PAaCIO3HABATH  TPOSIBIICHWE  WM3YYCHHBIX  (U3MYECCKUX  SBJICHUH B
OKPYXAaIoIeM MHpE, B TOM uHcie (U3UYECKUE SBICHUS B TPUPOJIC:



MpUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
pupojie, ACHCTBUE CHUJIBI TPEHUS B TMPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PHIO, phlUaru B
TeJIe YesIoBeKa, MpU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B YU4EOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKU) (DU3UUYECKUX SIBICHUM;

e ONIMCHIBATh M3yUYCHHBIC CBOWCTBA TEl U (PU3MUECKHUE SIBJICHUS, HCIOJIB3Ys
dbuzndeckue BeaWuyuHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBAa, BpeMs,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CUJIa TSIKECTH, BEC
Tena, Cujla TPEeHUs, AaBjieHue (TBEPAOrO TeNa, >KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIASI CUJIA, MEXaHU4Yeckass padoTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIbI, KOA(POUIMEHT T0JIE3HOTO JICMCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIUAJIbHAS JHEPrusi), MpPU OMHCAHWUU TPABUIBHO
TPaKTOBaTh  (PUBMYECKUNA  CMBICT  HMCIOJIB3YEMBIX  BEJIMYMUH, HUX
0003Ha4YeHUSI W E€IUHUIIBI (U3UYECKUX BEIUYMH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEJIIMYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH TpaKU U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIPaBUJIa CIIOXKEHMSI CUJ (BIOJb OAHOM mpsiMoi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0ioka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIUCHIBATh €M0 MATEMAaTUYECKOE BBIPAKECHUE;

¢ O0BSICHATH (PU3MUECKUE SIBJICHUS, MIPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallU MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYHMHHO--CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBsCHEHHE U3 1—2
JOTUYECKUX IIAroB C OMOpoil Ha 1-2 M3yYEHHBIX CBOMCTBA (U3HYECKUX
SABJICHUM, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

e pemIaTh pacy€THBIC 3a7a4u B 1—2 ACHCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIHI,
CBs3BIBatONINE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBUSA
3alayd  3alKChIBaTh KPATKOE YCJIOBHE, TMOJACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJBI M TPOBOJAUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIC IJISl PEIICHUs 3a7a4, OIEHWBATh PEaTUCTUYHOCTD
MOJTYICHHON (DU3UIECKON BEIITMYNHEI;

e pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO pEUIUTh MpU OMOIIH
¢u3HUeCcKrX METOI0B, B OTMIMCAHUH MCCIICIOBAHUS BBIJCISITH IPOBEPSIEMOE
npeamnoyiokeHue  (rumoTesy),  pazauyaTb U HHTEPHPETHPOBATH
MOJIYYEHHBI pe3yJibTaT, HAXOAUTh OIIMOKHM B XOJI€ ONbITa, JeJaTh
BBIBOJIBI 110 €r0 pe3yJibTaTaMm;



o IPOBOJIUTH OMBITHI 110 HAOTIOAECHUIO (PU3HUECKUX SIBICHUN WM (U3HICCKUX
CBOMCTB TeN: (pOPMYIHPOBATH MPOBEPSIEMbIC MPEANOI0KEHUS, COONPATh
YCTaHOBKY U3 MPEAIOKEHHOTO 000pYy/IOBaHUS, 3alMCHIBATh XOJI OMNbITA U
bopMyIHUpPOBATH BHIBOIBI;

¢ BBITIOJTHSATH MPSIMbBIE U3MEPEHUS PACCTOSTHUS, BpEMEHHU, MAcChl Tejia, 00bEMa,
CHWJIBI W TEMIIepaTyphl C HCIIOJIh30BAHUEM aHAJOTOBBIX M IHU(POBBIX
npuOOpOB, 3alUChIBATh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOU
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

¢ IPOBOJIUTH WCCJICJOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKOW BEITUYHHBI OT
JIPYrol C WCIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCHMOCTH IyTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU JIBIDKCHUS TeEJa, CHIIBI
TPEHUsI CKOJIBKEHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPCHHS OT TUIOIIAJM COMPUKOCHOBEHUS TEJI, CHJIBI
YIIPYTOCTH OT Y/JIMHEHHUS TPYKHUHBI, BHITAIKHUBAIOIICH CHIIBI OT 00BbEMa
NOTPY)KEHHOW YacTH Tela M OT TUIOTHOCTH JKHJKOCTH, €€ HE3aBHCHMOCTH
OT TUIOTHOCTH TeJia, OT TJIYOWHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUN
TUTaBaHUS TEJ, YCJIOBUH paBHOBECHsS pbluara W OJOKOB), Y4aCTBOBAaTh B
IUIAHUPOBAHUM YyYeOHOTO HWCCIENOBaHUs, CcoOHMpaTh YCTaHOBKY W
BBITMIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl TMOTYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUJC
NPEJIOKEHHBIX Ta0IUI] U TpadUKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
UCCJIEIOBAHUS;

¢ [IPOBOJIUTh KOCBEHHBIE W3MEPEeHHUs (PU3NYECKUX BEIUYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Tejla, CHUJa TPEHHUSI CKOJIBKEHUS,
JaBJI€HUE  BO3/lyXa, BBITAIKWBAWOIIAg  CWJa, JCHCTBYyIOIIas  Ha
NOTPY>KEHHOE B KHUAKOCTh TeI0, KOAD(DUIMEHT TMOJIe3HOro JAEHCTBUS
IPOCTBIX MEXaHU3MOB), CJEAys MPEMIOKEHHOW WHCTPYKLIUU: TPHU
BBITIOJTHEHUW W3MEpPEHUN cOoOMpaTh AIKCIEPUMEHTATbHYI0 YCTAaHOBKY U
BBIYUCIISITh 3HAUEHUE UCKOMOW BETTUYNHBL;

e COOJTIO/IaTh TIPAaBWJIA TEXHUKH O€30MACHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000opyT0BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JCUCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChl, TEPMOMETp, AWHAMOMETP, COOOIIAIOLIUECS COCYIbl, OapomeTp,
phIYar, MOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTEpHU30BaTh TMPUHIMIBI  JEUCTBHS  HM3YyYEHHBIX TPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOpPOM HAa WX OMHCaHUs (B TOM YHCIE:
MOJIIUITHUKA, yCTPOMCTBO BOAOMPOBOAA, THAPABINYECKAN Tpecc,
MaHOMETP, BBICOTOMED, TIOPITHEBOW HACOC, apEOMETP), UCTIONb3Ys 3HAHUS



O CBOMCTBaxX (PU3MYECKUX ABJICHUU M HEOOXOAUMBbIE (HPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOIUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUUW B TIOBCEIHEBHOM KU3HHU IS
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOpamieHMH ¢ npudbopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXpPAHEHUs 3A0pPOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKaIOILEH CpeJie;

¢ OCYILIECTBIISATh OTOOpP MCTOYHMKOB uHGpopmanuu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE MUMEIOIIUXCS
3HAHUM M TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpMaIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ ICTI0JIH30BaTh MPHU BBHINOJIHEHUM YYE€OHBIX 3aJaHUN Hay4dHO--TIOMYJISIPHYIO
AUTepaTypy (PU3MYECKOro  COAEep)KaHus, CIPaBOYHBIE MaTEpHAIbI,
pecypcel cetu MHTepHeT, BrageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POPMAINKU (HUIUUECKOTO COACPKAHUS, B TOM
quciae MyOJaMYHO JeNaTh KpaTKUe COOOIIEHHsI O pe3yibTaTax IPOEKTOB
WK y4eOHBIX HCCIEIOBaHUM, NpU OSTOM TPaMOTHO HCHOJIb30BaTh
U3yYEHHBIH TOHATUHHBIM amnmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUIEHUE TIPE3CHTallEH;

e[IpY BBIIIOJIHEHUU YYE€OHBIX IPOEKTOB M MCCIEAOBAHUN paCIpenessTh
00513aHHOCTH B TpYyIIl€ B COOTBETCTBHM C IIOCTABJIEHHBIMU 3aJja4aMH,
CIIEOUTh 3@ BBINOJIHEHHEM IUIaHA JEMCTBUM, aJeKBAaTHO OLCHUBATh
COOCTBEHHBIH  BKJaJX B  JESATENIBHOCTb  TIPYMIbI,  BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMO/IEUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K kxoHiy o6yuenus B 8 kjacce npegMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e CIIOJIB30BATh IOHATHUS: Macca W pa3Mepbl MOJEKYJI, TEIJIOBOE JIBH)KEHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTATUIMYECKHUE U
amop¢Hble Tela, HACBHIIEHHBIH W HEHACBHIILEHHBI Map, BIAXHOCTh
BO3/yXa, TEMIEparypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JBHUraTellb,
AJIIEMEHTAPHBIN 3JEKTPUUECKUN 3apAJl, NIEKTPUUECKOE 0JIE, TPOBOAHUKH
U TU3JIEKTPUKH, TOCTOSIHHBIN AIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

epaznuyaTh SBJIEHUS (TEIUIOBOE DACIIMPEHUE W CXKaTHe, Tellonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHME, KAMWJIISPHBIC SIBJICHUS, UCIApPEHHE,
KOHJIEHCAlus, IUIABJIEHUE, KpUCTauIM3auus (OTBEpAECBAaHUE), KUIICHHE,
Terionepeaayda (TEmIonpoOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHUE),



AJIEKTpU3alus TEJ, B3aUMOJICHCTBUE 3apsAOB, NCHUCTBUS AIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMBIKaHWE, B3aUMOJCUCTBUE MATrHUTOB, JIEHUCTBUE
MAarHUTHOTO TMOJSl HAa TMPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHIYKITUS)
[0 ONHUCAHMID MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

epacCro3HaBaTh  MPOSIBICHWE  U3YYCHHBIX  (PU3MYECKUX  SIBJICHUUA B
OKpY)KaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jped( MOTI0COB, POJb MAarHUTHOTO TMOJS JJIs KU3HU Ha
3emiie, NOJISIPHOE CUSHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIICISITH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHU;

e ONIMCHIBATh M3YUYCHHBIC CBOWCTBA Tel U (PU3MUECKHUE SIBJICHUS, HCIOJIB3YS
dbu3nvecKkue BEIMYUHBI (TeMIlepaTypa, BHYTPECHHSSI SHEPTHUs, KOJIUUECTBO
TEIUIOTHI, yJeJbHAasi TEIJIOEMKOCTh BEIIECTBA, YyJAENbHAs TEIjoTa
IJIaBJICHUSA, YJeldbHas TeIioTa MapooOpa3oBaHus, YaedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJIE3HOTO JEWCTBHUS TEIJIOBOMN
MAIIMHbI, OTHOCHUTEJIbHAs BIIAXKHOCTh BO3AYyXa, JJICKTPUYECKUU 3apsl,
CWJIA TOKA, JJICKTPUYECKOE HANPSIKEHUE, COINPOTHUBICHUE IPOBOJHHKA,
yIEIbHOE  CONPOTHUBJICHWE  BEIIecTBa, pabdora W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TMpU ONUCAHWM TPABUIBHO  TPaKTOBATh
(U3UYECKUI CMBICT HMCTOJB3yeMbIX BEJIUYUH, O003HAUCHHS U EIUHHUIIBI
bU3UYECKUX BEIMYMH, HAXOAWTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYUHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIMH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHHUS U IPOIECCHI,
WCIOJIb3Ys OCHOBHBIC TOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKONU TEOPUU
CTPOCHHUS BEIIECTBA, MPUHLMI CYIEPIO3ULMHU T0Jel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma s ydacTKa IIeIH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHWs DJHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYI0 (OPMYJIHMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTeMaTHUYECKOE
BBIPAKECHUE;

¢ 00BSCHATh (U3UYCCKHE IPOIECChI M CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTYallui MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIISITH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHNE M3 1—2 JIOTHYECKUX



iaroB ¢ omnopoid Ha 1-2 U3y4EeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyETHBIC 3a0a4M B 2—3 JAEHCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBsA3bIBaIOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHallU3a YCIOBUS
3a/1a4M 3aIIMChIBATh KPATKOE YCJIOBUE, BBISABIATH HETOCTATOK JAHHBIX IS
pelieHus 3a7a4uu, BbIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE I €€
peleHns, NPOBOAUTh pPAcyYETbl M CPAaBHMBATh IIOJYYEHHOE 3HAYCHUE
(u3MUecKol BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacno3HaBaTh NpPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPU T[OMOIIH
(Gu3MUEeCKNX METO/OB, HCIOJb3Ysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  NPEANOJIOKEHNE, OLEHUBATh NPAaBUIBHOCTh MOPSAKA
IIPOBEACHUS UCCIIEIOBAHMS, 1€JIaTh BBIBOJIBL;

¢ IPOBOJIUTH OMBITHI 1O HAOIIOJEHUIO (PU3UUECKUX SIBICHUN WM HU3HUYECKUX
CBOMCTB TeJ (KanmWUISIpHbIE SIBIICHUS, 3aBUCUMOCTh JIaBJIICHUS BO3AyXa OT
ero o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUSL M HArPEeBaHUS
OpU U3JIY4eHUH OT LIBETa M3Jydarollew (morjoiaroiiei) MmoBepXHOCTH,
CKOPOCTb HMCHApEHUsi BOAbI OT TEMIEpaTypbl >KUAKOCTH W IUIOHIAAU €€
NOBEPXHOCTH, DJEKTpU3alusd TEJl U B3aUMOAECHCTBHUE DJIEKTPUUECKUX
3apsAI0B, B3aUMOJEWCTBHE IIOCTOSHHBIX MAarHWTOB, BU3yalIH3aLus
MarHUTHBIX M0JIEH OCTOSHHBIX MATHUTOB, IEHCTBUS MArHUTHOTO I0JIS HA
IPOBOAHUK C  TOKOM,  CBOMCTBAa  JJIGKTPOMAarHuTa,  CBOMCTBA
AJIEKTPOJIBUraTENsl IOCTOSHHOTO TOKAa): (hopMynHpoBaTh MpPOBEpSIEMbIE
IPEIOI0KEHUs], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000py10BaHUS,
OIKCHIBATh XOJI ONbITA U (HOPMYIUPOBATH BHIBOJBI;

e BBIIIOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAKHOCTH
BO31yXa, CHJBbl TOKA, HAIPSDKEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npubOpoB U JAaTUYUMKOB (PU3MUECKUX BEIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUH ¢ yuéToM 3aJaHHON a0COIFOTHOM OTPENTHOCTH;

* [[POBO/IUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BETUUYHMHBI OT
IpPYroi €  HCHOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS IPOBOAHUKA OT €r0 JUIMHBIL, IUIOLIAAU ITONEPEYHOrO
CEYECHUS U YAEIBHOIO COIIPOTUBIICHUS BELIECTBA IIPOBOJIHUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 NPOBOJHMK, OT HANpPsHKEHHWsT Ha  IPOBOJHHUKE,
UCCIENOBAaHNE IIOCJIENOBATENIBHOIO M IMAPAJUIENBHOTO  COCIMHEHUH
NPOBOJIHUKOB): IUIAHUPOBATh HCCIEAOBaHHUE, COOMpPATh YCTAaHOBKY U
BBINIOJHATh M3MEPEHUs, Clenys NPEeUI0KEHHOMY IUIaHy, (PUKCHUpPOBAaTh
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOmUIl U TpadHKOB,
JieJaTh BBIBOJBI 110 PE3ybTaTaM MCCIIEI0BAHUS;



¢ IPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3UYECKUX BeIWYWH (yAelIbHas
TETNIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHWKA, padoTra u
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHHPOBATh H3MEPEHHS, COOMpATh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIENYS MPEII0OKEHHON WHCTPYKIIUHU, U
BBIYHCIISATH 3HAUCHHUE BEIIMYNHBI,

e COOJIIOIATh TPAaBUJIA TEXHUKU O€30MACHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEPHU30BaTh TPUHIMIIBI  JCWCTBHS  HM3YyYCHHBIX NPUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOM HAa WX ONHCaHWSA (B TOM YHCIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETUMK ODIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETUTEITHHBIC
nprOOPHI, HArPEBATEIBHBIC AJICKTPONPUOOPHI (TPUMEPHI), JIEKTPUUCCKUC
NPEOXPAHUTENH, STCKTPOMArHUT, JIEKTPOIBUTATENh TOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaxX (DM3WYCCKUX SIBIICHHH M HEOOXOIAMMbBIC
¢duznueckre 3aKOHOMEPHOCTH;

e PacIO3HaBaTh TIPOCTHIE TEXHHUYECKUE YCTPOHCTBA U HM3MEPHUTEIHHBIC
npuOOpel 1O CXeMaM H CXEMaTHYHBIM PHCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, THTPOMETP, JABUTATEIh BHYTPECHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
Henel ¢ Mmocjae0BaTeIbHbIM U MapajuieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYECHHS DJIEMEHTOB AJIEKTPUUECKUX TETeH;

e IPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O MPUMEpaX) MPaKTHIYECKOTO
UCIIOJIb30BaHUs (U3MUECKUX 3HAHUH B TOBCEAHEBHOM JKU3HU A
obecrieueHus: OE€30MaCHOCTH TpH  OOpallleHHMH ¢ TpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

¢ OCYIICCTBISATh NOWCK HWHpOpManuu  (HU3NIECKOrO0  COACPKAHHUSI B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUU W MYTEM CpPaBHEHUSA
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIIENATH WH(GOpMAIUIO, KOTOpas
SBJISICTCS IPOTHBOPEYNBOM WIIH MOXKET OBITH HEJOCTOBEPHOM;

e CTIOJIH30BaTh MPU BBIMOJTHEHUN YUE€OHBIX 3aJaHUN HAY4YHO--TIOMYJISPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE THUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHWS,
0000mas wuHpOpMANMIO W3 HECKOJBKUX HMCTOYHHUKOB (PU3NUECKOTO
comepKaHusi, B TOM 4YHCIE TYyOJIMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HCCIICIOBATEIBCKON NEITeILHOCTH, MMPU 3TOM T'PAMOTHO



UCIIOJIb30BaTh HW3YYEHHBIM TMOHATHIHBIA anmapar Kypca (HU3UKH,
COIIPOBOXKJATh BBICTYIUJICHUE IIPE3EHTALIUCH;

e[IpM BBINOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHMM (PU3UUECKUX
IIPOLIECCOB PACHPEAEIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTABJICHHBIMU 3a/1a4aMU, CICIUTh 3a BBIIIOJIHEHUEM IIJIaHA JICHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JNEATEIbHOCTD I'PYIIIBI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3peiiaTb KOHQIUKTHI.

K xonIy o6yueHusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e CIIOJIb30BaTh  IIOHATHA: CHCTEMA  OTCY€Ta, MarepualbHas  TOYKa,
TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHMYECKOTO NBIXKEHHUS, Jedopmalius
(ynpyrasi, miacTuuyeckas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTb M IEPETPY3KH, LIEHTP TSIKECTH, aOCONIIOTHO TBEPAOE TEIIO,
LEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHMUYECKUE KoeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKaja JIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPhI UCITYCKAHMSI U TIOTJIONICHUS, alib(a-, 0eTa- U raMMa-u3IydeHuUs,
U30TOIIBI, SIACPHAs DHEPTECTUKA;

epa3nuuaTh SABJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
IBW)KEHUE, DPABHOYCKOPEHHOE IMPSIMOJMHENHOE JBUXKEHHE, CBOOOIHOE
IIaJICHUE TeJl, pPABHOMEPHOE JBUKEHUE 10 OKPYXKHOCTH, B3aUMOJIEHUCTBUE
TEJI, pEaKTUBHOE JBM)KEHUE, KoJeOaTelbHOE IBM)KEHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJICOaHUs), PE30HAHC, BOJHOBOE ABM)KEHUE, OTPaKEHUE
3BYKa, NPSIMOJIMHEHMHOE pPaCIpOCTPAHEHUE, OTPAKECHHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIo’KeHUE OEsIoro cBeTa B
CIIEKTP U CJOXXEHHME CIEKTpPaJbHBIX IBETOB, JUCIIEPCUA  CBETAa,
€CTEeCTBEHHAs! PaJUOaKTUBHOCTb, BOZHUKHOBCHUE JMHEWYATOIO CIIEKTpa
U3JIyYEHUs) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3MUECKOe SIBICHUE;

epacro3HaBaTh  MPOSABICHHWE U3YYEHHBIX  (U3MUECKHX  SBICHUH B
OKpy)XaroleM Mupe (B TOM 4YHcie (U3NUYECKHE SBICHUS B MPHUPOJE:
OPWINBBI U OTJIUBBI, ABMKEHUE I1aHET COTHEYHON CHCTEMBI, PEAaKTHUBHOE
IOBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHAaMH, DOXO, IBE€Ta Tell,
ONTUYECKHUE SIBIEHUS B MPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BHUIMMOIO,
yAbTPa(QHOIETOBOTO W PEHTTEHOBCKOTO H3JIy4YEHUH, €eCTECTBEHHBIN
PaAMOAaKTUBHBIM (OH, KOCMHYECKHE JIy4d, PaJMOAKTUBHOE H3IIyUCHHE
IIPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PANMOAKTUBHBIX M3JIy4CHUN Ha



OpraHuU3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIC CBOMCTBa (MpU3HAKH) (PU3HUUECKUX
SIBJICHUM;

e ONIMCHIBATh M3YUCHHBIC CBOMCTBA TEl U (PU3MUECKHUE SIBJICHUS, HCIOJIB3YS
dbu3uUeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela IpH
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TNepeMelIeHUue, IMyTh, YIJIoBas
CKOPOCTh, CWJIa TPEHHS, CHJIa YINPYTOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TMAaJICHUs, BEC TeJla, UMIIYJbC TeJlla, HUMITYJIbC CHIIBI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTCHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMATIbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETUYECKAs DJHEPrus, IOJIHAs MEXaHWYecKas JHeprus,
NEepPUOJ U 4acToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BhICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJbl), IPU ONMUCAHUU
PaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HaYCHUsI W EIUHUIIBI (PU3NYECKUX BEIMYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHUMUIT CYNEPIO3UIMUA CWI, NPUHIMUI OTHOCUTEIbHOCTH ['ammies,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS! MMITYJIbCA, 3aKOHbI OTPaKEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU AJIEPHBIX PEAKIUsAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

¢ O0BSICHATh (U3HUECKUE TPOIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHHWE U3 2-3
JIOTUYECKUX IIArOB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

e pelIaTh pacUETHBIE 3a/1a4u (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHIN),
UCTIONIb3Ys 3aKOHBI U (DOpPMyYJIbI, CBS3BIBAIONINE (DU3UUYECKUE BEITUUMHBI:
HAa OCHOBE aHajlv3a YCJIOBHUS 3aJayd 3alUChIBaTh KpaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAIOIINE WM U30BITOYHBIE JTaHHbIE, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOMUMBIE JIJIST PEIICHIS, TPOBOJIUTH PACUETHI M OTICHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYNHEI;

epacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOMKHO PEIIUTh MpPU MOMOIIH
¢u3HUeCKNX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICISATH
MpoBEPsiIEMOE  MPEIIOJIIOKEHUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJIKa



MPOBENCHUS  HWCCIICNOBAaHWsA, JIeJlaTh  BBIBOABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUI U OTIBITOB;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NUCCKUX SIBICHUN WM QU3HICCKUX
CBOMCTB TeN (M3ydeHHEe BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPrUH, 3aBHCHUMOCTH TMEpPHOJa KOJNEOAHWH MPYXKUHHOTO MasTHHUKA OT
MacChl Tpy3a M KECTKOCTH TMPYKUHBI U HE3aBUCHUMOCTH OT aMIUTATYIBI
MajblX  KoJieOaHWM,  TMPAMOJMHEMHOE  paclpOCTpAaHEHHE  CBETa,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs TpeaMeTa B coOuparomieit
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSITETLHO ~ COOMpaTh yCTAaHOBKY U3 HM30BITOYHOTO Habopa
o0OpyIOBaHUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yabTaThl,
(bOopMyITMpPOBATH BHIBOIBL;

¢ IPOBOJIUTH TPU HEOOXOJMMOCTH CEPHIO MPSAMBIX HW3MEPCHHH, OINpPEaeIss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYMHBbI ((POKYCHOE paccTosiHuE
coOuparoleli JuH3bI), O0OOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOro nMpudopa);

¢ [IPOBOJINTH  WCCJICIOBAaHUE 3aBUCUMOCTEH (PHU3MYECKMX BEJIMYMH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHHMH (3aBUCUMOCTH TYyTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOpPOCTH, IEpHojia
KosieO0aHUii MaTeMaTUYeCKOrO0 MasTHUKA OT JJWHBI HUTH, 3aBHCHUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJOBAHME, CaMOCTOATEIBLHO COOHMpATh
YCTaHOBKY, (DHUKCHPOBATH pE3yibTaThl IMOJYYCHHOW 3aBHUCHUMOCTH
bU3UYECKUX BEIMYUH B BHUAC TaOIUIl M TpadUKOB, JEJIaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEeIOBAHUS;

¢ [IPOBOJIUTh KOCBEHHBbIE U3MEpEHUs (DU3NYECKUX BEIMYMH (CpeaHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHs, MEXaHuueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KoyieOaHWi MaTeMaTUYeCcKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKAas CWJIa COOMpAIONMICH JUH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHS, COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW MHCTPYKIIUH, BBIYUCISATH
3HAYEHWE BEIMYUHBI M aHATU3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

e COOJTIO/IaTh TIPAaBWJIA TEXHUKH O€30MACHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;



epa3nMuaTh OCHOBHBIC TMPH3HAKM M3YyYEHHBIX (DU3MUECKUX MOJEIEH:
MarepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIA HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aTroMa, HYKJIOHHas
MOJIeTIb aTOMHOTO fJIpa;

e XapaKTEepPH30BaTh MPHUHLMUIBI  JCHCTBHS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CIHUIOMETp, MATYUKH TIOJOXKEHUS, PACCTOSIHUA M YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JJO3MMETp, Kamepa BuibcoHa), HWCHOIB3ys 3HAHUSA O
CBOMCTBaX (PHU3MYECKHX SIBICHHUA M HEOOXomuMmble  (U3HYECKUE
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYCHHBIX TEXHUYECCKHUX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
NPy pElIeHUN Y4eOHO--IPAKTUYECKUX 3a/lad, ONTHYECKHUE CXEMBI st
NOCTPOEHUS N300pakeHNH B TUIOCKOM 3€pKajie U coOMparoIeil JTHH3e;

o IPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIIUIO O TIPUMEpax) MPaKTHIECKOTO
UCTIONBh30BaHUS (PU3UYECKUX 3HAHWW B TIOBCETHEBHOW IKWU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TMpU  oOOpamieHMH ¢ npudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

¢ OCYIIIECTBIISATh ~ MOUCK HMHPOpMaUU  (PU3UYECKOTO  COACpKaHUS B
NuTepHere, caMoCTOSITENBHO (OPMYIUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpeNeNieHUs: TOCTOBEPHOCTH MOJYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUW U JOTIOTHUTEIbHBIX HICTOYHHKOB;

* ICTIOJIH30BaTh MPU BBHIMOJTHEHUN YYE€OHBIX 3aJaHUN HAay4YHO--TIOMYJISIPHYIO
aUTepaTypy (PU3MYECKOTO  COAEp)KaHUs, CIPABOYHBIE MaTepHAaIbI,
pecypcel cetn MHTEepHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO371aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEp>KaHUS,
MyOJIMYHO MPEACTABIATh PE3YJbTAaThl MPOSKTHON UJIM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BaTh  HU3yYEHHBIN
NOHATUHHBIA amnmapar HU3y4aemoro paszena (pU3MKH U COMpPOBOXKIATH
BBICTYIUICHUE Mpe3eHTalell ¢ y4€TOM OCOOEHHOCTEH ayJIuTOPUHU
CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HaummenoBanue KoanuectBo yacos DJIEKTPOHHBIE
n/ | pa3zeyioB U TeM Becer | Koutpoabn Ipakruyeck | (uudpoBbIe)




n MPOrpaMMblI bie padoThI ue padoThl o0pa3oBaTejibHbIE
pecypcsl
Paznen 1.®@u3uKa U €€ poJib B NO3HAHUM OKPYKAKIEro MUpa
PUBIKA - HAVKA O bu6mmoreka [{OK
1.1 e 2 https://m.edso0.ru/7f416
MIPUPOJIC 194
bu6mmoreka [{OK
duznueckue
1.2 2 1 https://m.edsoo.ru/7f416
BCIIMYNHBI
194
EcrecTtBenHonayun bubnuorexa [JOK
1.3 BI METOI 2 1 https://m.edsoo.ru/7f416
MO3HAHUS 194
Wroro mo pazueny 6

Paspnen 2.JlepBoHayasibHbIe CBEICHUS O CTPOCHUH BeLeCTBA

CrboeHIe bu6moreka [IOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIECTBA
194
JBrxeHue u bubnuotexa [JOK
2.2 B3aMMOJIENCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHII BEIIECTBA 194
ArperatHbie bubnuoreka [IOK
2.3 COCTOSIHHS 2 https.//m.edsoo.ru/7f416
BEIlleCTBA 194
Hroro mo pazgeny 5
Paznen 3./IBu:xeHue U B3aumMojieiicTBUe TeJl
MexaHndeckoe bubmorexa LHOK
3.1 3 https://m.edsoo.ru/7f416
JIBHKEHUE
194
VHeDLIsL. Macea bubmuoreka [JOK
3.2 P, ’ 4 1 1 https://m.edsoo0.ru/7f416
IUIOTHOCTD
194
bubmuoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no paszneny 21

Pasnen 4./laBjeHue TBEPABIX TeJl, ) KHAKOCTEH U ra3oB

4.1

JlaBneHue.
Ilepenaua

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
194
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JaBJICHUS
TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMH U

razamu
bubmuoreka [IOK
JaBnenue
4.2 5) https://m.edsoo.ru/7f416
KUOKOCTHU
194
bu6mmoreka [{OK
A
43 | Amocheproe 6 https://m.edsoo.ru/7f416
JTABJICHUC
194
[elictBue
KUIKOCTHU U ra3a Ha BH6HHOTeKa HOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B
194
HHUX TEJIO
Hroro no pazgeny 21
Paspnen 5.Pabora 1 MOIIHOCTB. JHeprus
PaGoTa 1 bu6moreka [IOK
51 3 1 https://m.edsoo.ru/7f416
MOIITHOCTh
194
Tpoctsie bu6mmoreka [IOK
5.2 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
bu6moreka [IOK
Mexannueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTHs
194
Hroro mo pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
YACOB I10 68 4 12
I[TPOI'PAMME
8 KUIIACC
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(ungposbie)
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oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThl e padoThbl
pecypcsl
Pasznen 1.TenoBble ABJIeHNS
Crpoenue u bubnuorexa [IOK

1.1

CBOICTBA
BEIIECTBA

https://m.edsoo.ru/7f4181
ce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

TelLIoBLLC bubmuoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Wroro mo pazneny 28
Pazjnen 2.2yiekTpuyeckre H MATHUTHbIE SIBJIEHUSI
DNEeKTPUUYECKUE
3apsibl. bubnuorexa [JOK
2.1 3apspKeHHBIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHCTBHUE
[TocTostaHBIH bubmmoreka [{OK
2.2 AMEKTPUICCKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHiTHbLE bubmmoreka [{OK
2.3 6 1 15 https://m.edsoo.ru/7f4181
SIBIICHHS
ce
ONEKTPOMarHuTH bubmmorexa T[TOK
2.4 P 4 https://m.edsoo.ru/7f4181
ast MHTYKITAS
ce
Hroro mo pazgeny 37
PezepBHOe Bpemst 3
OBUIEE
KOJIMYECTBO
68 3 14.5
YACOB I1O0
I[TPOI'PAMME
9 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue
(ungposbie)
n/ | pasienoB u TeM Bcer | KoHTpo/bH IpakTH4eck
oOpa3oBaTeJibHbIE
I MporpaMmMal 0 ble padoThI e padoThbl
pecypcsl
Pa3zpgen 1.Mexannueckue siBJICHUSA
MexaHnueckoe
BIDKEHHE 1 bubmuoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CIOCOOBI ero 26
OTIMCAHUS =
Bzaumonericteue bubmorexa HOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a4
Te
a6
1.3 3aKOHBI 10 3 bu6mmoreka [JOK
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COXpaHCHHS

https://m.edsoo.ru/7f41a4
ab

Hroro no pazneny

40

Pa3zgen 2.Mexanunueckue

K0JIe0aHUA Y BOJHbBI

MexaHu4ecKue bubmmnorexa IIOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoIeOaHus
a6
MexaHu4ecKue bubmmorexa IIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazneny 15

Paznen 3.2sekTpomMarau

THO€ I10J1€ U JIEKTPOMAIrHUTHBLIC BOJIHBI

DNeKTpOMarHuTH
oe moJje u bubnuotexa [JOK
31 6 2 https://m.edsoo.ru/7f41a4
3IIEKTPOMAarHuTH a6
BbIC BOJIHBI ]
Hroro no pazneny 6

Paznen 4.CBeToBbIe ABJICHUSA

3aKOHBI bu6moreka [IOK

4.1 pacripocTpaHeHUs 6 2 https://m.edsoo.ru/7f41a4
cBeTa a6
JIuH3e B bu6moreka [IOK

4.2 ONITHYECKUE 6 3 https://m.edsoo.ru/7f41a4
PUOOPHI a6
Paznoxxenue bubmuorexa [JOK

4.3 Oesoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTp )

Hroro mo pazgeny 15

Pa3znen 5.KBaHnToBbI€e IBJICHUSA

Hcnyckanue u bubnuoreka [IOK

5.1 IOTJIOLIEHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
Crpoere bubmuoreka [{OK

5.2 p 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO si/Ipa

ab

AreDHbIE bubmuoreka [{OK

5.3 Aep 7 1 1 https://m.edsoo.ru/7f41a4
peaxiuu a6
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Hroro no pazneny

17

Pa3nen 6.IloBTOpuTe/bH

0-00001aK01KiT MOYJIb

IToBTOpEHUE U
00o6uieHne

6.1 COJICpKAHHS
Kypca QHU3UKH 32
7-9 kiacc

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4
ab

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

102

27
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