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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON HpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétom ¢eaepanbHOi paboyelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dusukay.

CopepxaHue mnporpaMMbl MO (u3KMKe HampaBieHO Ha (popMupoBaHHE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolmMXcs M OpraHu3alyi0 HU3yYeHUs
Gu3MKu Ha JeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢(usuke yduThIBalOTCS
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHMsI.

[Iporpamma no u3uke ycraHaBIMBaeT pacupeeieHrue yueOHOro Marepuana
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM JUISI  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MMOCKOJIBKY (pU3nUYeCcCKre 3aKOHBI JI€KAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3yYyaeMbIX XHMHUEH, OHWOJIOrHMeHd, acTpoHOMHEH U (HHU3NUECKOU
reorpaguei, BHOCHUT BKJaJ B E€CTECTBEHHO-HAYyYHYI0 KapTHHY MHpa,
npenocTaBiIsieT Hauboiee sCHbIE O00pas3lbl TMPUMEHEHUS HAY4YHOTO METojAa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

Onna w3 raaBHBIX 3a7a4d (pU3MUECKOTO 0Opa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh Y IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEIOBAHMS;

e UHTEPIIPETUPOBATH JAHHBIE U UCIIOJIH30BaTh HAYUYHbIE I0KA3aTEIbCTBA
JUTS1 IOJTy4E€HUST BBIBOJIOB.

enmu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro 00pa3oBaHUSA
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoro mnpeaMera «Dusnka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmux
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Konnerun Munucrepctsa npocseienus Poccuiickoit denepaunn (mpoTokos ot 3
nexadps 2019 r. Ne I1K-4BH).

Ieaun nzyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa M CTpEeMJICHUs OOy4YaromMxcsd K HaydHOMY
U3YUYEHUIO TPUPOJBI, Pa3BUTUE HUX HWHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJ€ MO3HaHUA U (opMUpOBaHUE
UCCJIeI0BATEIbCKOIO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupOBaHHME MpENCTABIECHUNW O POAU (PUMKH A Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTABICHHM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHON eI TeIbHOCTH, CBA3aHHOW ¢ (DU3UKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBJICHUU.

JlocTkeHue 3TUX 1eedl mporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOIO

oO1rero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

e puOOpETEHNE 3HAHUW O  JIUCKPETHOM CTPOEHUU  BEIECTBA, O
MEXaHUYECKUX, TEIUJIOBBIX, JJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OMUCHIBATH U OOBSACHATH (DU3UYECKHE SIBIICHUS C
UCITOJIb30BAHUEM ITOJTYUYECHHBIX 3HAHUM;

¢ OCBOCHHME METOJOB PEIIEHUS MPOCTEMIIMX pacu€THbIX 3aaad ¢
UCIIOJIb30BAHUEM bu3nIecKux MoOJENeH, TBOPYECKUX u
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/aY;

e PAa3BUTHE YMEHUU HAOIIOaTh MPHUPOJHBIC SBICHUS W BBINOJHATH OIBITHI,
nabopaTopHble  pabOTBl W AKCIEPUMEHTAIbHBIE HCCIEJIOBAHUS  C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE MPHUEMOB paboThl ¢ MH(pOpMaruend (PU3NYECKOTO COAEpIKaHUS,
BKJIFOYast MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

¢ 3HAKOMCTBO €O chepamu mpodhecCHOHATBFHOM AESITETbHOCTH, CBI3aHHBIMH C
¢u3uKO, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMHU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJIENIO), B 8
Kiacce — 68 gacoB (2 waca B Henmenmo), B 9 kinacce — 102 gaca (3 waca B HEAEN0).

[Ipennaraemsiii B mporpamme no (hU3MKe MnepeyeHb J1abopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aM€eHa 10 (PU3UKE.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka O npupoze. SBieHus npuponbl. Duznueckue sSBICHUA:
MEXaHUYECKUE, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKW HM3y4aloT TPUPOIY.
EctecTBeHHO-HayuHBI METOJ TO3HAHMS: HAOJIIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBI)KCHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUINOTE3, OOBICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUEcKUX SIBICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, OJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUS.
2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne o0bEMa XKUIIKOCTU U TBEPAOTO TENA.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHune Ttemmeparypbl IIPpU IMOMOIIM YKUJIKOCTHOI'O TEPMOMETpa H
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OOJIbllle, YeM OOoJbllle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBkeHne dactul] BemiectBa. CBsSI3b CKOPOCTH JIBM)KEHUS YaCTHI[ C
TeMIiepatypoii. bpoyHoBckoe aBwkeHwe, nuddysus. BzaumMoaelicTBUE dYaCTHIL
BEIIECTBA: NPUTKEHNE U OTTAIKUBAHHUE.

ArperaTHbIe COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPABIX
(kpuctaminueckux) Teia. B3auMocCBsi3b MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJApPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OneHka jJuaMeTpa aroMa METOAOM psANoB (C  HCIOJIB30BAHHEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
MexaHnnyeckoe JBUXEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacyér myTtu u
BPEMEHHU JIBHKCHUS.
SBneHne uwHEpUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
00BéMa BelecTna.
Cuna Kak XapakTepuCTHUKa B3auMojiecTBusi Ten. Cuna ynpyroctd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. Cuiia TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHoneicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HabGmropenue siBieHUST HHEPIIUH.
4. HabGnroneHrne U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHH TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBHIO TE.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHrie cpeHEd CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKHUAKOCTEH U ra3oB.



Hanenune. CnocoObl yMEHBILIEHHS U yBEJIMUYEHUA AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlieHUs Taza OT o0bEéma, Temmeparypel. llepemaua naBieHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue

MalIuHbl. 3aBUCUMOCTb JAABICHUS KUIKOCTU OT IiyOuHBI. ['MapocTtatnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmochepa 3emun u atmocdepHoe mamieHue. lIpuunHBI CylIeCTBOBAHUS
BO3yIIHOM 00onouku 3emiu. OmnbiT Toppuuemnu. M3mepenue atMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleificTBUE )KMJIKOCTH U Tra3a Ha MOTrpyXEHHOE B HUX Teso. BelTankuparonas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue necTBrs aTMoCchEpHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT O00BEMA MOrPYKEHHOM YaCTU
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IJIOTHOCTEN TEJIa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

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

OnpenenieHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOLIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUJIbI, JEMCTBYIOLIECH HA TEIO
B )KUJIKOCTH, OT MACCHhI TeJa.

OnbIThl, AEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHIIBL,
JCUCTBYIOIIEH HAa TENO B JKUAKOCTH, OT O0BEMA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH W
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

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



«3onoroe mpaBuino» MexaHuku. KIIJI mpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTHdeckas W NOTEHUHUAIbHAS DHEPTHS.
IIpeBpamienne 0JTHOrO BHJIa MEXAaHUYECKOW SHEPTUU B IPYTroM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUUECKON YHEPTHUU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca W pasMepbl aTOMOB M MOJIeKYJ. ONBITHI, MOATBEPKIAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIecTBa.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTCH U
TBEPABIX TEI HA OCHOBE TOJIOKEHUUM MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABUXKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH DHEPIHH:
TeIIonepeaya u COBEpILICHUE pPaboTHI. Buas TEIUIONEePEIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyUYEHHUE.

KonnuecTBo TemnoTel. YaenbHash TEMIOEMKOCTh BeEIllleCTBA. TeIIO00MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. IlnaBienwe wu
OTBEpPACBAaHUE KPUCTALUIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHnmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIIGHHUS OT aTMOC(epHOTO
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUSL.

[Mpunuunel padotsl TernoBbix ABurarteneit KIIJ TemmoBoro nBurarens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna nu3MepeHus: TeMIepaTypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHHU pabOThl BHEIIIHUMU CUJIAMH.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TeImJIOBBIX JABUTaTeIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Ornpenenenue qaBieHUs BO3IyXa B Oa/NIOHE MITIPHUIIA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JaBICHHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmonenne wu3MeHeHHMsT BHYTPEHHEH DSHEPrud Tella B pe3yibTaTe
TEIJIoTIepeIau U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHOU TETIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona anexkTpuyeckux 3apsanoB. B3aumoneiicTBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEepHO3ULMH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOJHMKM UM  JHUDJIEKTPUKU. 3aKOH  COXpPaHECHUA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHuKM TOCTOSTHHOTO TOKa. JIeWCTBUSL 2JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot ydactka uenu. llociemoBaTenbHOE Y HapalieIbHOE — COCIMHEHUE
POBOJHUKOB.

PaGora wu wMomHOCTE dJeKTpuYeckoro Toka. 3akoH JDxoyns—JIeHna.
DNeKTpUYeCKue e U MOTpeOUTeNH IeKTpuueckoit sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe mnoJie 3eMJIM U €r0 3HAYEHHUE JIJIs KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUYECKOro Toka. IIpuMeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEeKTPOABUTATENIb TOCTOSIHHOTO TOKa. lICIOnb30BaHUE 3JIEKTPOJBUraTEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparop. CriocoOsI MOJTy4YEHUS AJIEKTPUYECKOM SHEPIUHU.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsi0B U B3aUMOJCUCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHnKkHr NOCTOAHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHune CUItbl TOKa aMIEPMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIBTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH PAa3ICJICHUS IMOJFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlencTBHE MAarHUTHOTO T0OJIS1 HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIMEH U TMpu
CONPUKOCHOBEHUHU.

UccnenoBanne nO€MCTBUS DJIEKTPUUECKOTO TMOJISI HA TPOBOJHUKH U
JADJICKTPUKHU.

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

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YE€pe3 pE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWIa CIOXKEHHS HANPSDHKCHUM TIPU  IOCJIEA0BATEIIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JIAMIIOUYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHuTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AerCTBUA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBI, JEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHJIBI  B3aMMOJEHUCTBUS
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCcTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOM WHIYKIUU:
VICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPABJICHUS HWHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JaBuxkeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsiMojinHEiHOEe JBrkeHHe. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKopocTu. LleHTpocTpeMUTenbHOE YCKOPEHNE.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[TpuHUHMI Cynepro3UIUU CUJL.

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

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
nageHud. JBmxkenue muaHer Bokpyr ComnHpa. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta M MOIIHOCTh. PaboTa cuil TSXECTU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

oTCYETa.
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8.
9.

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

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO € Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€ja OT MAacCChl TeJla U JIEUCTBYIOIIEH HAa HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua ummysibca npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOJICHCTBUU TEI.

CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM TIPU JIBUKEHUM TeJa MO IEUCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEWIIEro PaBHOMEPHOTO
JBUKEHUS IIApUKa WA TEJICKKU.

Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JIBWOKCHHS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tella MPU PABHOYCKOPEHHOM JBUJKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAYaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KaK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHMSI.

Onpenenenue Ko3PpPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP PAaBHOMEPHOM NBW)XCHHH TeJa
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: Tepro,
4acToTa, aMIUIATyaa. MaremMaTuuecKuii U NpyKUHHBIA MasTHUKU. [IpeBpaieHue
SHEPrUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3aryxatomue  kosiebaHus.  BwiHyxknenuesle — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. I[IpononbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUSI.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa M BbicOoTa TOHa. OTpakenue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHMU Tel TOJ IEHCTBHEM CHIIBI TSKECTH W CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmroneHue BBIHYKICHHBIX KOJICOAHUN U pE30HAHCA.
4. PacripocTpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMUECKHUI PE30HAHC.

Jlabopamopnuie padomut u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TiepHoja KoJieOaHUN TOJIBEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOIA KOJICOAHUIM PYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KoieOaHuii Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
NPY>KUHHOTO MasATHHKA OT MAcCChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BodHBL.  CBoiicTBa
AIEKTpOMArHuTHhIX BoOJH. I[llkama 53JIeKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBS3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMeHusa ConHua u JIynsl. Otpaxkenue ceta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [loaHOEe BHYTpeHHEe
OTpakeHue cBera. VCcnonab30BaHME TOJTHOTO BHYTPEHHETO OTPaKECHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox ogayueir B gauH3e. Onruueckas cucrema ¢oToanmnapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
NaTbHO30PKOCTb.

Paznoxenne Oemoro cBerta B crekTp. Omnbeitel HpetoToHa. Crokenwue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE PaclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOMparoie JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.
10. Mopnens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX I[BETOB.
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Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHMS CBETOBOTO Jiyya OT yIJa
MaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHHI C MOMOIIBIO COOMPAIOLIEH JTUH3BI.
Onpenenenue (HOKYCHOr0O pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JUH3BL.

6. OIBITHI 1O Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdpopna u minanerapHas Mozenb atoma. Monens aroma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHHe aTOMHOTO
anpa. Hykmonnas wmoxens artomHoro sapa. W3orombl. PanuoaktuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepreTtuka. JIeWCTBUS pPAAMOAKTUBHBIX HU3JIYYCHUNW Ha >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTurka HOHU3HPYIOIHNX U3TyYCHUH.

6. Peructpanus uznydeHus: NpupOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBaHnue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYITH TIPEIHA3HAYCH JIJISI CUCTEMATU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy 10 ¢u3nKe s 00ydJaronimxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOEHHME HAay4YHBIX METOJOB HCCIIEJI0BaHUS



SBJICHUU MPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUYECKue
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jliesia peaau3yeTcs
32 cu€T TOro, 4YTO OOy4YarIIuecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIBI UCCIIe0BaHUS (PU3UUECKUX SBJICHUN, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MOJYUYEHUS TEOPETUUYECKHUX BBIBOJIOB;
OOBSICHSITh HAay4YHbIE OCHOBBI HamOoOJiee BaXXHBIX JOCTHXKECHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEP, MPAKTUUECKOTO UCIIOJIb30BAHUS PAZIUYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puznku Ha ypoOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSI:

— MPOSIBJIEHNWE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOM
bu3nYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYHMMBIX
U OTUYECKUX MpoOJeM, CBSA3aHHBIX C MPAKTUYCCKUM TMPUMEHEHHUEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBb U  3MOLUMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0e30MmacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

— chopmMupoBaHHOCT, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTebHON  OpraHuM3alMu, TOpojJa, Kpas) TEXHOJIOTUYECKONM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE U (UIHUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHsS 3a1ad B
obJlacTh OKpy’Karomied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCJIEACTBUI JIJI1 OKPY’KAIOIIEH CPEbI;

e — OCO3HaHHME TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX MpoOiaeM M MyTel HX
pelieHus;

e 8) amanTanuMm K HM3MEHSIOUIUMCH YCJIOBHUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJCUCTBUU TPHU BHITIOJTHEHUU WCCIICAOBAaHUN W
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e —TOTpeOHOCTH B (hOPMUPOBAHUU HOBBIX 3HAHUM, B TOM Uuciie POPMYITUPOBATH
U7, TIOHATHUS, TUTIOTE3bI O (PU3UIECKUX 00BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMN U KOMIIETEHTHOCTEH B 00JIaCTH
1076370478

e — IUIAHUPOBAHUE CBOETO0 PA3BUTUS B MPHOOPETEHWU HOBBIX (PUIHUYECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3H MPHUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3HUCCKUX 3HAHHI;

e — OIICHKa CBOMX JCWUCTBUM C Y4YE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHSA MpOTpaMMbl O (U3UKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHEI MeTANpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIE YHHBEpPCAJIbHbIC YYeOHbIE AeCTBUS

Bba3oBble JJoruueckue JelcTBUA:



eBBISIBJISITh M XapaKTepH30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB
(siBIEHUM);

e YyCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKAIIMKU, OCHOBAHUS ISt
000011IeHHs U CPAaBHEHUS,

¢ BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYUSI B paccMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOJIOJACHUSAX, OTHOCSIIUXCS K PU3MUECKUM SIBICHUSIM;

* BBISIBJISITh TTPUYMHHO--CJICICTBEHHBIE CBSI3W NPU HU3YYCHUU (PU3MYECKUX
SIBJICHUW U TMPOIIECCOB, JeNaTh BBIBOJbI C UCIOJIH30BAHUEM JEAYKTHUBHBIX
U UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIJBUTAaTh TUIOTE3bl O B3aMMOCBA3SX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSATEJIBHO BBIOMpATHh CIIOCOO pelieHus yueOHo# (u3nueckoi 3amauu
(cpaBHEHHME HECKOJIBKMX BapUaHTOB pelleHus, BBIOOp HaumbOoliee
MOJAXOASIIETO ¢ Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejbckue 1eiCTBUS:

e ICTIOJIb30BaTh BOMPOCKI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHMS;

¢ IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bU3UYECKU DKCIIEPUMEHT, HEOOJbIIoe HuccleoBaHue (U3UIECKOTO
SIBJICHUS;

eOIIECHMBATh HA MNPUMEHUMOCTh U  JIOCTOBEPHOCTH  HH(pOPMAIIUIO,
NOJIYYEHHYIO B XOJI€ UCCIENOBAHUS WIIA SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (hOpMYyIUpOBaTh OOOOIIEHHS M BBIBOJABI MO PE3yJibTaTaMm
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee  pa3BUTHE  (U3HUUECKUX
IIPOIIECCOB, a TAK)KE BBIJABUTATH MIPENOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e IPUMEHSATh PA3JIMYHbIE METOJbl, MHCTPYMEHTBI U 3alpOChl IPU IMOUCKE U
orOope WH(pOpPMAlUM WA JTaHHBIX C y4E€TOM MPEMIOKECHHONW Y4eOHOMU
bu3nvecKoi 3a1a4n;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CAMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHbOpMAIMK W WUIIOCTPUPOBATH pelIaeMbie 3a7a49d  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

eB XOJ€ OOCYXJeHMs] ydyeOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC HA PEIICHHE 3aJlauyd U MOJJep KaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



* CONIOCTABIIATH CBOU CYXJACHUS C CYXACHUSIMU JIPYTUX YYaCTHUKOB JUANOra,
0OHapy’KUBATh Pa3JIMYUE U CXOACTBO MMO3UIIMIA;

e BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTAX;

¢ IyOJIMYHO MPEJCTABIATh PE3YNbTATHl BBIIOJHEHHOTIO (PU3UYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIIEOBaHUS, TIPOEKTA);

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJIMBUYaTbHOU
paboThl MpHU PEelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

e IPUHUMATH LIEJT COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JIOCTIDKEHHUIO: paclpelensTh poju, o00CyXkaaThb MpoLecChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThI, JOCTUTrash Ka4eCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAINpAaBICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

¢ OIICHMBATh KayeCTBO CBOEro0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

¢ BBISIBJIATH MPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

e ODUEHTUPOBATHCS B PA3JIMYHBIX  MOJAXOJAaX  HNPUHATHS  PELICHUM
(MHAMBUAYAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PELICHUM
TPYION);

¢ CAMOCTOSITEJIbHO COCTaBIIATH aJTOPUTM pelieHus (HU3MUEeCKOW 3aJaud WIH
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MPE/IJIaracMbl€ BapUaHThI PEIICHUI;

e ICTIATHh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e 1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IIPeAJIarath IiaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYUHBI  JOCTHXKEHUSA  (HEHOCTHIKEHUS)  PE3yIbTaToOB
JeSTEHHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B AEATEILHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

e CTaBUTH Ce0s1 HA MECTO JAPYroro 4esOBeKa B XOJ€ CIOopa WU JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



e IPU3HABATh CBOE MPaBO HA OLIMOKY IPH PEIIeHUH (PU3NYECKHUX 3a]a4 WU B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenust B 7 kiaacce npeIMEeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMMUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEJb, TUMOTE3a, SAUHUIIBI (PU3HMUECKUX BEIUYHH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSIHUSI BemecTBa (TBEpPIOE, IKHUJIKOE,
razoo0pa3Hoe), MEXaHU4eCKoe JBIKEHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJCUCTBYIOIIAsl cuia, aedopmarius
(ympyrasi, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

epazinuath sBICHUS (MUddy3us, TENI0BOE NBUKEHHUE UYACTHI[ BEIICCTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEpPHOE  JIBUKEHHUE, HWHEPIHUS,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHUs, Mepeaadya JaBJ€HUS TBEPJABIMU TEJIAMH, >KUAKOCTIMU U
razamu, arMocdepHoe JaBJICHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW HEPruH) MO OMHCAHMIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;

epacCmo3HaBaTh MPOSIBIIEHWE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHl TBHKEHUSI C PA3JIUYHBIMU CKOPOCTSIMH B JKUBOM M HEKHBOU
OpUpOJE, JEUCTBUE CWIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO JIaBJICHUs HA JKMUBOW OPraHU3M, IJIaBaHWE PBIO, phIuard B
TeJIe YeJIoBeKa, MPH STOM MEePEeBOIUThH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) PU3NYECKUX SBIICHUN;

 ONTUCHIBATh M3YUYEHHBIC CBOMCTBA Tel U (DU3UYECKUE SBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHUJA YIPYIOCTH, CHJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWUYeCKasi padoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi U TMOTEHUUANIbHASI DHEpPrusi), Mpu ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUA  CMBICI  HCIOJIB3YEMBIX  BEJIMYMH, HUX
0003HaUeHUsI M EIWHUIBI (PU3MYECKUX BEIWYMH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUUYMH;

e XapaKTepU30BaTh CBOICTBAa Tell, (QPU3MYECKUE SIBICHUS U MPOLECCHI,
WCIIOJb3Ys MpaBUila CIOXKEHUs CUJl (BIOJb OJHOM mpsimoil), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYeCKOU
SHEPIruM, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MAaTEMAaTUUECKOE BBIPAKECHUE;

e O0BSCHSTH (DU3UUECKUE SIBJICHUS, IIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3aa4u B 1—2 IEMCTBUSI, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBAKONINE (DU3WYECKHE BEJIWYMHBI: HAa OCHOBE aHajiu3a YCIIOBHS
3a/laud  3alKChIBaTh KPAaTKOE YCJIOBUE, TMOJCTaBIATh (HU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JIJISl PEeIIeHUs 3aj]ia4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKON BEITMYNHBI,

e pACIO3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh TPU  TTOMOIIH
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

¢ IPOBOJIUTH OMBITHI 10 HAOTIOEHUIO (PU3UUECKUX SIBICHUHN WIH (HU3MIECKUX
CBOMCTB Teis: GOopMyIHpPOBaTH MPOBEpPSAEMbIEC MPEANOIOKEHUS, COONPAThH
YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYyI0BaHUs, 3alUCHIBATH XOJ] OMbITA U
dbopMynHpoBaTh BHIBOBL

e BBHITIOJIHATDH MPSIMbIE U3MEPEHHUS PACCTOSIHUS, BpEMEHHU, MAcChl TeJa, 00bEMa,
CWIBl M TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpOB, 3alUCHIBATh IOKa3aHUS MPUOOPOB C Y4ETOM 3adaHHOMN
a0COIOTHOM MOTPEITHOCTH N3MEPEHUH;

¢ IPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BETUYHHBI OT
IPYrol C UCIOJIb30BaHUEM IMPSAMBIX H3MEPEHHN (3aBUCUMOCTU IyTHU
PAaBHOMEpPHO [BWXKYILETrOCid Tela OT BPEMEHHM JBWKECHUS TeJa, CHUJIbI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIONIAAU CONPUKOCHOBEHUS TEI, CHUIIbI
YIIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BRITAIKUBAIOIICH CHUIBI OT 00BhEMaA
NOTpYKEHHON YacTH Tesa U OT IUIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
MJIaBaHUs TEJ, YCJIOBUN paBHOBECHUSl phlyara u OJIOKOB), y4acTBOBaTb B
IJITAHUPOBAHUM  y4eOHOTO UCCJIEAOBaHHUS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCUPOBATh



pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
WCCJICIOBAHMSI,;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3NUECKNX BEIUYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeEI0, KOIP(MHUIIMEHT TOJE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpAaTh HSKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

e COOJIFO/IaTh TIPAaBWJIAa TEXHUKU OE30MACHOCTH TPHU paboTe ¢ J1abopaTopHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JICHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOUCTB:
BEChI, TEPMOMETp, IUHAMOMETpP, COOOIIAIIIHUECS COCYMbI, OapoMmeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

e XapaKTCPHU30BaTh  TMPUHIMIIBI  JICHCTBUS  HM3YYCHHBIX TNPUOOPOB M|
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THUIPABIMYECKHN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMS
0 CBOHMCTBaxX (PU3UYECKHUX SBICHUN U HEOOXOAMMBIC (PU3MUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH TIPUMEPHI (HAXOIUTH HHPOPMALIUIO O TIPUMEpax) MPaKTHIECKOTO
UCTIOh30BaHMUS (PU3UYECKUX 3HAHUW B TIOBCEIHEBHOW JKU3HU IS
obecrieueHuss Oe30omacHOCTH Mpu  oOpameHud ¢ npubopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 370POBBS M COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIECTBIISAITh OTOOP HCTOYHWUKOB WHpopMaruu B UWHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MUMEIOIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX WMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpAasi SBISAETCS MPOTUBOPEYMBOM WM MOXET OBITH
HEJI0OCTOBEPHOM;

e ICTIOJTH30BaTh MPHW BBITIOTHCHUN YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYTO
auTepatypy  (u3myYeckoro  cojep)kaHus, CHOPABOYHBIE MaTEPHAIIBI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KPATKHE MHUCHMEHHBIC W YCTHBIE COOOINCHHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGPOPMAINH (HU3UIECKOTO COACPNKAHUS, B TOM
quciie MyOJMYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATHUIHBIM anmapar Kypca (U3MKH, CONPOBOXIAThH
BBICTYILJICHUE NIPE3CHTALUEH;

e[IpM BBINOJIHEHUH Y4YE€OHBIX IPOEKTOB M HCCIEIOBAHUNA PpaCIpEeAeATh
00s3aHHOCTH B TpyINIe€ B COOTBETCTBHM C MOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHWEM IUIaHA JIEMCTBUM, AaJI€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJICHICTBUE, YUUTHIBAas MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

* ICTIOJIb30BaTh MOHATHS: Macca U pa3sMepbl MOJIEKYJI, TEIIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbIe TeNa, HACHIIIEHHBIH W HEHACHIIIEHHBIA Map, BIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIus, TEIUIOBOM JIBUTaTElNb,
AJIEMEHTAPHBIN JJIEKTPUUYECKHUN 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA AJIEKTPUUECKUN TOK, MATHUTHOE MOJIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXaThe, Terionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBaHUE, KANWUISPHbBIC SBJICHHS, HUCIIApEHUE,
KOHJIEHCAIUsl, IUIaBJIEHUE, KpHUCTauIM3alus (OTBEpAEBAaHUE), KUIIEHUE,
TeIuIonepeaayda (TEIIONPOBOAHOCTS, KOHBEKIIUS, U3IIyYEHHUE),
NEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsJI0B, JEHUCTBUS IEKTPHUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJECHCTBHE MAarHuTOB, JEHCTBHE
MarHUTHOI'O I0JI HA MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAsE WHIYKIHA)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SBICHUE;

epacro3HaBaTh  MPOSABIEHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY)XalollleM MHupe, B TOM 4Hclie (U3HUECKUE SBJICHHUS B MPUPOJE:
NOBEPXHOCTHOE HATSDKEHME M KAaWUISAPHBIE SBJICHUS B IMPUPOJE,
KpUCTaJIbl B npupoxae, usnydeHue ConHIA, 3aMep3aHHe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TyMaHa, HHEsI, CHETa, SJICKTPUYECKHUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
noje 3emiu, Aped¢ MOIIOCOB, POJIb MArHUTHOTO MOJS JUIsl KU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOAUTH IPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UICCKUX
SIBJICHUIM;

e OMMCHIBATh M3YYECHHbIE CBOMCTBA Tel U (PU3MUYECKUE SIBICHUS, UCTOIb3YS
¢usnyeckue BeIWYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO
TEIJIOTHI, yJENbHasg TEIUIOEMKOCTh BEIIECTBA, yAENbHAsA TEIUIOTA
IUIaBJICHMS], yJeJIbHAs TeIJIoTa NapooOpa3oBaHMs, YJelbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JCHCTBUS TEIUIOBOM



MaIlTiHbI, OTHOCHUTEJbHAS BIAKHOCTh BO3AyXa, JJIEKTPUUYCCKUAN 3apsi,
CHJIa TOKa, SJCKTPUYCCKOE HAIPSIKEHUE, COMPOTHUBIICHHE IPOBOJIHHUKA,
yIeTbHOE  CONMPOTHBJICHWE  BemecTBa, pabota W MOIIHOCTH
ANEKTPUYECKOTO0  TOKAa), TPH ONHCAHWUU TMPaBWIBHO  TPAKTOBATh
(U3HYECKHUI CMBICIT HCIOJIB3YEMBIX BEIMYHMH, 0003HAYCHUS W CIUHHUIIBI
(GU3HYECKNX BEIIMYWH, HAXOIUTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO
(GU3HYECKYI0 BEIWYUHY C JPYTMMH BEIWYMHAMH, CTPOHWTH Tpaduku
M3YYCHHBIX 3aBHCUMOCTEH (DU3UYECKUX BEITMYUNH;

e XapaKTEPH30BaTh CBOWCTBAa TeJ, (U3UYCCKHE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ys] OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO--KHHETUYCCKON TEOPHH
CTPOCHUS BEIIECTBA, MPUHIUIT CYNEPIIO3UITMN ToJieH (Ha KauyeCTBEHHOM
yYpOBHE), 3aKOH COXpaHCHHUs 3apsa, 3akoH Oma JijIs yd4acTKa IeNH, 3aKOH
Jbxoyns—JleHmia, 3aKOH COXpaHEGHHsS] DHEPIHMHM, TIPH OTOM JaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MaTEeMaTHYECKOE
BBIpAKEHUE;

¢ 00BSICHATh (U3MUECKUE TPOIECCHl M CBOWCTBA TEJ, B TOM 4YHCJIC M B
KOHTCKCTE CHUTYyaIluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIH,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIC 3a7a4K B 2—3 JAEHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBatONIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallU3a YCIOBUS
3a/layy 3aMUCHIBaTh KPATKOE YCIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJIS
pelieHus 3a1adu, BRIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€
pelIeHus, TPOBOAUTH pacy€Thl W CpPaBHUBATH IOJTYYECHHOE 3HAYCHUE
(bu3nuecKoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MPH TOMOIIH
du3MUecKrX METO/OB, HWCIOJIb3Ysl ONHUCAHHWE HCCICAOBAHUS, BBIICIATH
poBepsieMOe  TMPEJIONIOKEHNE, OIEHUBATh MPaBUIBLHOCTh TMOPSIKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

e IPOBOJIUTH OMBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBICHUN WM HU3HISCKUX
CBOMCTB TeN (KamwUIsIpHBIC SBICHUS, 3aBUCUMOCTH JIaBJIICHUS BO3AyXa OT
ero o0bpEmMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEeBaHUS
NpU W3IY9CHUH OT IBETa W3IyYaromiei (TOTJomaromeid) MmoBepXHOCTH,
CKOPOCTh MCHApeHHsI BOJBI OT TEMIIEPATyphl KUAKOCTH W TUIOMIAAn &
MOBEPXHOCTH, AJICKTPHU3AIMs TEI W B3aWMMOJCHCTBUE DIICKTPUUECKHUX
3apsAI0OB, B3aMMOJICWCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJIH3aIus
MarHUTHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB, IEUCTBHSI MATHUTHOTO TTOJISI HA
NPOBOJHUK C  TOKOM, CBOMCTBA  DJICKTPOMAarHuTa,  CBOWMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpPMYIHUPOBATH MPOBEPSIEMBbIC
MPENOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITa U (POPMYJIHPOBATH BHIBOBI,

e BBITIOJIHATH MPSMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/1yXa, CWJIbl TOKA, HANPSHKEHUS C MCIOJIb30BAHUEM AaHAJOTOBBIX
npuObOpOB M JATYMKOB (DU3WYECKUX BEIWYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

e IPOBOJAUTH UCCIETOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
IPYrol ¢ HCHOJB30BAHUEM  MPSIMBIX U3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUSI MPOBOJHUKA OT €ro JJHWHBI, IUIOWAJA MONEPEYHOTO
CEUCHHUS U yIECIBHOTO COMPOTUBIICHUS BEILIECTBA MMPOBOJHUKA, CUJIbI TOKA,
UIYIIEr0 4Yepe3 TMPOBOJHUK, OT HANpsDKEHUS] Ha  TMPOBOJHUKE,
MCCIIEJOBAHME TOCJIEA0BATEIIBHOIO MW  MMAPAUIEIBHOTO COEIUHECHUU
IIPOBOJIHMKOB): IIJIAHUPOBATh HCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJIYYCHHOW 3aBUCMMOCTH B BHJE TaOMUIl W TPpaduKOB,
JIeNIaTh BBIBOJbI IO pE3yIbTaTaM MCCIICI0BAHUS;

¢ [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs: (U3UUECKUX BeIWYUH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTHUBICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
JKCIIEpPUMEHTAJIBHYI0 YCTAHOBKY, CIEIys NMPEIJIOKEHHOW MHCTPYKLUH, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

e COOTIONIATH TIPaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ J1a00paTOpHBIM
000pyTI0BaHUEM;

e XapaKTEpHU30BaTh TMPUHLMIBI  JIEUCTBUS  HM3YUYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HX ONHUCaHUS (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK JJIEKTPUYECKOU DSHEPIUH, IIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HArpEeBATEIbHBIE YIIEKTPONIPUOOPHI (TPUMEPHI), STEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AJIEKTPOJBUTATEh TOCTOSSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMbBIC
¢dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA W HU3MEPUTEIbHBIC
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHETO
CrOpaHusl, AJIEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMbI AJIEKTPUUECKUX
LENeN C MOCIEIOBATENBHBIM U MAPAIUICIIBHBIM COCAUHEHUEM 3JIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYECHUS SJIEMEHTOB AJIEKTPUUECKUX LIeTIEH;



e IPUBO/IUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPaX) MPAKTHUYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU A
oOecrieyeHusi 0€30MAaCHOCTM TOpu  oOpanieHud ¢ nOpudbopamu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAaHEHUS 3/0pPOBbsi M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO NOBEACHUS B OKPYKaIOILEH CpeJie;

¢ OCYILIECTBIATh MOUCK HH(pOpManuu  (QU3NYECKOTO  COACpN aHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTopas
ABJIETCS] MPOTUBOPEUMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

¢ ICTIOJIH30BaTh MPHU BBINOJIHEHUN YYE€OHBIX 3aJaHUl HAay4YHO--TIOMYJISPHYIO
auTepatypy (U3MYECKOro cojaepKaHus, CHpPaBOYHbIE MaTepUalbl,
pecypcel cetu MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE MUCHBMEHHBIE M KpaTKHE YCTHbIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UUECKOTO
colepKaHUsi, B TOM 4YHCJE MYOJMYHO TPEACTABISATH PE3yIbTaThl
POEKTHOW WIJIM HCCIEAOBATENbCKOM JEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCNOJIb30BaTh M3YyYEHHBIH MOHATUMHBIA anmapaT Kypca (U3HKWH,
COIIPOBOX/1aTh BBICTYIUIEHHUE IPE3EHTALUEH;

e[IpY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (U3NUEcKuX
IPOILIECCOB PACIpENEsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJjauaMi, CJICUTh 3a BBIIIOJHEHUEM IIaHA AEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIAJ B
JEsITeIbHOCTD IPYIIIbl, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/IEHCTBHUE,
HPOSIBIISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoH1ly oOyueHus B 9 kjacce npeJMETHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHUM:

e CIIONIB30BAaTh  IOHATHUSA: CHUCTEMa OTCYE€Ta, MarepuaibHas  TOYKa,
TPAaEeKTOPHsI, OTHOCUTEIBHOCTh MEXAaHMYECKOTO JBIKEHUs, Nedopmanus
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TKECTH, a0COIIOTHO TBEPAOE TEJO,
LEHTP TSKECTU TBEPAOIrO TEJA, PABHOBECUE, MEXAHUUYECKHUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH(pPa3ByK U YJIbTPa3BYK, 3JCKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaIbHO30PKOCTH,
CHEKTPbI UCIYCKaHUs U MOTJIOIIEHus, ab(a-, 6eTa- U raMMa-u3IydeHHs,
U30TOIIbI, SIZIEPHAsI SHEPIeTHKA,;

epaznuyaTh SABJICHHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE



TEJI, PEaKTUBHOE NBIDKEHUE, KoyieOaTeNbHOE ABIKEHUE (3aTyXalolue U
BBIHYKJICHHbIE KO0JIEOaHHUsA), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPAKEHUE
3ByKa, MPSIMOJUHEHHOE pachpoCTpaHEHHUE, OTPaKEHHUE W MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioKeHUEe OEIoro cBeTa B
CIeKTp © CIOXEHHE CIEKTPalbHBIX I[BETOB, JAHCIEPCHS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HMKHOBEHHE ITMHEHYATOro CIEKTpa
M3JTy4YCHHS) TI0 ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHUE;

e PAcTO3HAaBaTh  MPOSBICHWE W3YYCHHBIX  (DHU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B ToM uucie (u3uvecKkwe SBICHUS B MPHUPOJIE:
NPUJIMBBI ¥ OTJIHMBBI, IBHKEHHUE TuiaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBIICHUS B TPHUPOJE, OMOIIOTHYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMoOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOJHBIX MUHEPAJIOB, JCWCTBHE pAJUOAKTHBHBIX W3ITy4YeHUH Ha
OpPraHM3M YeJIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYCCKYIO 3a/1ady B
yueOHYI0, BBIIETATh CYIICCTBCHHBIE CBOWCTBA (TPU3HAKH) (PU3MUECKHX
SIBJICHUI;

¢ OTIMICHIBATh M3YYCHHBIC CBOWCTBA Tel W (hM3MUECKUE SIBIICHUS, MCTIOIB3Ys
¢u3ndecKknue BEIMYMHBI (CPEAHSsI M MTHOBEHHAs CKOpPOCTH Tela MpH
HEpaBHOMEPHOM JBW)KCHHH, YCKOPCHHE, IepeMeIleHne, MyTh, YIioBas
CKOpOCTh, CHJIa TPEHUs, CWIa YIPYTOCTH, CWJIA TSIKECTH, YCKOPCHHE
CBOOOJHOTO TAJICHHS, BEC Tela, HMITYJIbC Telld, HUMIYJIbC CHIIBI,
MeXxaHudeckas paboTa M MOIHOCTh, IOTCHIMAJIbHAS JSHEPrus Teda,
MOJHSATOTO HaJ] TIOBEPXHOCTHIO 3€MIIM, TIOTECHIIMAIbHAS SHEPTUsS CKATON
NPYXUHBI, KWHETUYECKas OHHEPrus, TOJHAsS MEXaHW4YeCKas dHEPTufi,
HeproJ U YacToTa KoyieOaHuil, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNb MPEIOMIICHHUS CPEbl), IPU ONHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHUM CMBICT HCIONIB3YEMBIX BEIHYHH,
0003HaueHUsI M €IUHUIBI (PU3NUYECKUX BEIWYNH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;

e XapaKTEepH30BaTh CBOWCTBA Tel, (UINYECKUE SBICHHUS U IPOLECCHI,
UCTIOJB3Ysl 3aKOH COXpPaHEHMsI SHEPruH, 3aKOH BCEMHUPHOTO TATOTECHMUS,
OPUHLUI CYNEPHO3UINN CHJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEI



NP SIICPHBIX PEAKIUAX, TMPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA W 3aITUCBIBATh €T0 MAaTEMATHYECKOE BBIPAKCHHCE;

¢ O0BSICHATh (M3MYECKUE TIPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYaIlui MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTh OOBsCHEHHWE U3 2-3
JIOTHYECKUX IIaroB ¢ OMOpPOoi Ha 2—3 M3yYEHHBIX CBOHCTBA (M3MYCCKUX
SIBJICHUH, (DU3UICCKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCTIONIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINEC (DU3MYCCKUE BEITUYMHBI:
Ha OCHOBE aHajMW3a YCJIOBHS 3a/lauyd 3allMChIBaTh KpPATKOE YCIIOBHE,
BBISBJISATh HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
(dbopMyITBl, HEOOXOIUMBIE JUTSI PEIICHHUS, IPOBOJIUTH PACYETHI M OIICHUBATH
PEATMCTUYHOCTH TIOJTYYEHHOTO 3HAUCHUS (PU3NICCKOMN BEITMYNHEI;

e pacIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PCIIMTh MPU  TTOMOIIU
(GU3HYECKHX METOJOB, HCIOJIB3Ysl OINHUCAHHWE HCCICAOBAHMS, BBIICIATH
poBepsieMOE  TMPE/IOJIOKCHUE, OIEHUBATh IPaBUILHOCTh  IOPSIIKA
NPOBEJICHNS  HMCCIICIOBAHUSA, JieJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHU U ONIBITOB;

¢ IPOBOJIUTH OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SIBICHUN WIH QU3HUIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOoHA COXpaHEHUs
SHEPrUH, 3aBHUCHUMOCTH IEpHOJia KOJeOaHUl NMpPY>KMHHOTO MAasTHHKA OT
MacChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
MajblX  KoJieOaHWM,  TNPSIMOJMHEHMHOE  pacHpOCTpAHCHHE  CBETa,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JWH3E, HAOMIOZCHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEJILHO  cOOMpaTh yCTAaHOBKY M3 M30BITOYHOro Habopa
o0opyZoBaHUs, ONUCHIBATH XOJl OMbITAa W  €ro  pe3yJbTaThl,
dbopMynHpoOBaTH BHIBOIBL

¢ IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX HM3MEPEHHM, OINMpeaess
CpenHee 3HA4YeHHE U3MepsAeMON BelWYuHBI ((OKYCHOE pPACCTOSHUE
coOuparomeli JTUH3bI), OOOCHOBBIBATH BBIOOp cmocoba W3MepeHus
(M3MEPUTENBHOTO TTPUOOpPa);

¢ IPOBOJIUTH  HCCIIEJOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHUH C
WCTIOJIb30BAaHUEM TIPSIMBIX W3MEPEHHH (3aBUCUMOCTH NMYyTH OT BPEMEHHU
pu PaBHOYCKOPEHHOM JBWIKEHUW 0€3 HadaJbHOW CKOPOCTH, IEpHOja
KOoJIeOaHMii MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaXeHWsl CBETa OT yria MaJeHUs W yria NpeIOMJICHHS OT yria
MajieHus): IJIAHUPOBATh HCCIEAOBAHHWE, CaMOCTOSTEIBLHO COOHMpaTh



YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
dbu3uYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3ybTaTaM UCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHUS (DU3UUCCKUX BEIMYMH (CPeIHSS
CKOPOCTh M YCKOpEHHE Tejla TIPH PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MNPYXKUHBI, KOIPHUIHUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepros; KoyJeOaHWK MAaTeMaTHYeCKOro W MPYKHWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI M aHATM3UPOBATH MOJIYYCHHBIC PE3YyIbTaThI C YUYETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

e COOJIFO/IaTh TIPAaBWJIa TEXHUKH OE30MAaCHOCTH MPH padoTe ¢ JIabopaTOPHBIM
00opy10BaHUEM;

epa3IMYaTh OCHOBHBIC TMPU3HAKKM M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCYHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTroMa, HYKIOHHas
MOJIeJTb AaTOMHOTO S]1pa;

e XapaKTEpHU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHHUS M YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEpUCKom, (oToanmapar, ONTHUYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CIIOJIH30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH HU3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU perieHuH y4yeOHO--TIPAaKTUYECKUX 3a/iad, ONTUYECKUE CXEMBI s
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;

o IPUBOINTH MPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O PUMEPaX) MPAKTHIECKOTO
UCTIONIb30BaHUS (U3MUECKUX 3HAHWUH B TOBCEAHEBHOW JKU3HU IS
obOecrieueHusi 0€30MACHOCTH TIpu  oOpamieHuu ¢ mnpudbopamMu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 3/I0POBbS M COOJIOJCHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

¢ OCYIIIECTBIISATh TMOUCK WH(poOpManmuu  (PU3NYECKOTO  COJACPXKAHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3aMpoc, HaXOIUTh
MyTH OMpPEAENICHNS TOCTOBEPHOCTH TOJYYCHHONW WH(OpPMAIIUU Ha OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



¢ ICTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJaHUl HAyYHO--TIOMYJISIPHYIO
auTepatypy  (U3MUECKOro COJEp)KaHWs, CIpaBOYHBIE MaTepUalbl,
pecypchl cetn VIHTEepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE
UHPOpPMAIIMK M3 HECKOIbKUX HCTOYHHKOB (DU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YIbTAThI MPOSKTHOW MM HUCCIIEIOBATENbCKON
ACeSITENbHOCTH, TPH OTOM TPaMOTHO  HCIIOJNIB30BAaTh  HM3YYCHHBIN
NOHATUHHBINA amnmapar W3y4aemoro paszzaena (U3HKH W COMPOBOXKIATH
BBICTYIUIGHHE TMpe3eHTalued ¢ Yy4EToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

bubmmoreka [IOK
1.1 ) - 2
M3MKa - fayka o npuapose 0 0 https://m.edso0.ru/7f416194
. bubmuotexa [JOK
1.2 E 2
CTECTBEHHOHAYYHBIH METO/T TIO3HAHHUS 0 0 httos://m.edsoo.ru/7f416194
bu6moreka [IOK
1. ) 2 1
3 HISHHCCIHE BEHIIHAL 0 https://m.edso0.ru/7f416194
Hroro mo pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BelllecTBA

bu6mmoreka [JOK
21 CTpoetine peliiecTsa 1 0 0 https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 0 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2 0 0
PETATHBIC COCTOMHI Bemectsa https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHndecKoe ABMKCHHE 3 0 0 bubmmorera [JOK

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

3.2 WNuepuus, Macca, MIOTHOCTh 4 0 3 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

33 (una. Buet cur 14 3 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 0 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 flapaierue xKiKoCTH > 0 https://m.edso0.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 0 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 5 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 3 0 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHHMEI ° 2 https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 0 https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

8 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
. bubnuoreka [JOK
11 7
CTpoeHue i CBOMCTBA BeleCTBa 0 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znea 2. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHUSA
DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla bubnuoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4 0 0
FICKTPOMArHITHA Iy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145



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

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' OIUCaHUS https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SaMOiencTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 0 3
KOHBL COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [IOK
2.1 Mexanuveckue koaeda 7 0 3
NAHITCCIHE Rosehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOMHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 0 5 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 0 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2
JIuH3bI ¥ on'TUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
5.1 14 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 1
TPOCHHE ATOMHOTO Hiipa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A
5.3 JIEPHBIC PEaKIIUN 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

A.B.Ileppiukun. @usnka 7 knacc. M.: IIpocsemenue.
A.B.Ileprikun. @usnka § knace. M.: JIpoda.
A.B. lleppiukun, E.M. I'ytHuk. @usnka 9 xnacc M.: [Ipoda.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HMHTEPHET o6pa3zoBarenbnas miatdopma POIII






