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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3uMke Ha YpPOBHE OCHOBHOIO 0OILIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUN U TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW OOpa30oBaTEIbHOI MPOrpaMMbl, IPEICTABICHHBIX B
dI'OC OO0, a Takke c Yy4yéTtoMm (QeaepalbHOM padboyell MporpamMMel
BocniuTanusa U KoHuenuuu npenogaBanus yueoHoro npeamera «Dusukay.

Conepkanue mporpamMMbl MO (PU3MKE HAMpaBlieHO HAa (HOPMUPOBAHHE
€CTECTBEHHO-HAYUYHON TPaMOTHOCTH OOYYAIOIIMXCS U OPTaHMU3alMI0 U3yUYEHUS
bu3uKU Ha JesATEeIHLHOCTHOM OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4eOHOro mpeamera B peanuzanuu TpedboBanuiit ®I'OC OO0 k
IUIAaHUPYEMBIM JIMYHOCTHBIM W METANpeIMETHBIM pE3yJbTaTaM OOy4YeHHus, a
TaK)KE€ MEXIPEAMETHBIE CBA3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHusl.

[Iporpamma 10 (u3MKEe yCTAaHABIMBAET pacHpenesieHne ydeOHOTo
Marepuajiia Mo rojaM oOydeHus (IO KiaccaMm), Mpejyaraet NpPUMEPHYIO
MOCJICIOBATEILHOCTh HW3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
MPEAMETHOTO COJEPKAHUS M YUETE BO3PACTHBIX OCOOEHHOCTEHN 00yJarOIINXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C IEIbI0 OKa3aHHUS METOIUYECKOU
MOMOIIU YYHUTEIIO B CO3IaHUH paboueii MporpaMMbl 0 Y4eOHOMY TIPEIMETY.

®usnka SBISETCA CHUCTEMOOOPA3YyIOMIMM JIi €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, IOCKOJbKY (PU3MUECKUE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB U SIBJICHUM, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpOHOMHUEH W
¢usznueckoil reorpaduei, BHOCUT BKJIaJ B E€CTECTBEHHO-HAYUHYIO KapTHHY
MUpa, IPeIOCTaBIsET HanboJiee sCHbIe 00pa3Ilbl MPUMEHEHUSI HAYYHOTO METOAa
MO3HAHUS, TO €CTh CIIOCO0a MOJYUYECHHsI IOCTOBEPHBIX 3HAHUM O MUPE.

OpHa U3 rIaBHBIX 33134 (PU3NYECKOTO 00pa30BaHUsl B CTPYKTYpe OOIIETO
oOpa3oBaHMs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
WHTEpeca K HayKe y 00ydarommxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpEANOJiaracT OBJAJCHUE
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCT:

+  Hay4YHO OOBSICHSTH SIBJICHUS,

+ OLEHUBATH U IOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIIEOBAHUS;

+ HHTEPIPETUPOBATH JAAHHBIE U HCIIOJIb30BATh HAYYHbIE J10KA3aTEIbCTBA

JUTS TIOJTyY€HHUSI BBIBOJIOB.



[enn wuzyueHus: GU3MKM HA YpPOBHE OCHOBHOTO OOWIET0 OOpa3oBaHHs

OIIPpCACJICHLI B KOHHGHHI/II/I MMpCrioAaBaHuA y‘-I€6H01"0 ImpecamMcTa «Duszuka» B

oOpa3oBarenbHbIX oOpranuzanusax Poccuiickoii @exnepanuu, pean3yrONIINX

OCHOBHBIE 001II€00pa30BATENbHBIE IPOTPAMMBI, YTBEPKAEHHOW pEIICHUEM

Konnernn Munucrtepctsa npocenieHus Poccutickoit @eaepaiuu (MpOTOKOI OT

3 nexabps 2019 r. Ne [1K-48H). Ilesin uzyyenusi Gpu3uKu:

pUOOpeTeHNE HMHTEpPEca W CTPEMJICHUS OOYYaIOIIUXCS K HAyYHOMY
W3YUYCHHIO TPHUPOJIbI, PAa3BUTHE MX HHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHUE TMPEACTABICHUA O HAYYHOM METOJ€ TO3HAHUS U
dbopMUpPOBaHHE HCCIIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXKaroIUM
SIBJICHHSIM;

dbopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa H3yUYCHHS
OCHOB CTPOCHHS MaTepur M (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;
dbopmMupoBaHHE TPEACTABICHUN O PO (GU3UKH IS PA3BUTUS APYTHUX
€CTEeCTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE TMPEJACTABICHUNA O  BO3MOXHBIX  cdepax  Oymaymie
npoheCCUOHAIBHON JIEATEIbHOCTH, CB3aHHON C (DM3UKOM, MOATOTOBKA

K JaJbHEHIeMy O0OyUYEeHHIO B ’TOM HAINPAaBJICHUU.

JlocTikeHne 3TUX 1eJied mporpaMMbl MO (PU3HKE HA YPOBHE OCHOBHOTO

oO1ero 00pazoBaHusi 00ECIEUNBACTCS PEUICHUEM CIEAYIOIINX 3a4aY:

NpUOOpeTeHNUE 3HAHMK O JAUCKPETHOM CTPOCHUM BEIIEeCTBA, O
MEXaHMYECKHX, TEIJIOBBIX, JJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJIICHUSAX;
PUOOpETECHNE YMEHUM OMMHUCHIBATh U OOBSACHATH (PU3NUCCKUE SBIICHUS C
WCIIOJIb30BaHNEM MOJYYCHHBIX 3HAHHA;
OCBOCHHE METOJIOB PCIICHUS IMPOCTEHININX PAcCUYETHBIX 3aJad C
WCIIOJB30BaHUEM  (DM3UUYECKUX MOJICICH, TBOPYCCKHUX

U TIPaKTUKO-OPHEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUM HAOMIOJATh NPUPOJHBIC SBJICHUS U BBITIOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI M IKCIIEPUMEHTAIBHBIC UCCIEAOBAHUS C
WCIIOJIb30BaHNEM U3MEPUTEIIbHBIX MPHUOOPOB;
OCBOEHHE MPUEMOB pabOTHI ¢ HHPopMaruen GU3NIecKOTo CoAepKaHus,,
BKJIFOYasi UHPOPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSIX (QU3UKHU, aHAIIN3
U KPUTHUYECKOE OIICHMBaHUE WH(POpMAIIUK;



- 3HAaKOMCTBO co cdepamu mpodeccuoHaNbHON  J1eATEIbHOCTH,
CBSI3aHHBIMU C  (U3UKOW, ¥  COBPEMEHHBIMU TEXHOJOTHUSIMHU,
OCHOBaHHBIMH Ha JOCTHKEHHIX (PU3HMUECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIil YPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBoUTCA 238 yacoB: B 7 Kilacce — 68 4yacoB (2 yaca B HEZEINIO), B
8 kimacce — 68 gacoB (2 waca B Hemeno), B 9 kmacce — 102 gaca (3 yaca B
HEJICITIO).

[Ipenaraemelit B mporpamme no Gpu3nKe nepeueHsb J1abopaTopHbIX paboT u
ONBITOB HOCUT PEKOMEHIATECNBHBIN XapakTep, YYHUTEIb JellaeT BHIOOD
NPOBEJICHUST JTA0OPATOPHBIX PAbOT M OMBITOB C YYETOM HWHIUBUAYATbHBIX
OCOOCHHOCTEM  OOydaroIuxcs, CIHCKa OJKCIIEPUMEHTAJIbHBIX  3aJaHul,
npejiaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO SK3aMeHa Mo (hu3HKe.



COJEPKAHUE OBYYEHMUSI

7 KIIACC

Pazgea 1. ®u3uka u eé poJib B NO3HAHMH OKPY/KAOLIEro MUpa.

®dusuka — HayKa o npupoe. Asnenus npupoasl. Duzndeckue sBICHUS:
MEXAHUYECKHUE, TETJIOBBIE, IIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuyuHbl. M3mepenue usnueckux BenuuuH. Dusnyeckue
npuOopsl. [lorpemHocTs n3MepeHuii. MexayHapoIHasi CUCTEMA €IMHMII.

Kak ¢usmka wu Jpyrue ecTeCTBEHHbIE HAyKH H3yYalOT MPHUPOY.
EcTecTBeHHO-HAy4HBIN METOJ TMO3HAHMS: HAOJIOJEHHUE, TOCTAHOBKA HAYYHOTO
BOINPOCA, BBIABWKEHUE THUIIOTE3, OKCIEPUMEHT II0 TMPOBEPKE THUIIOTE3,
oObsiCHEHHE HaOmogaemMoro siBiaeHus. OnucaHue QU3NYECKUX SBICHUU C
ITOMOUIBIO MOJIEIIEH.

Jemoncmpauuu.

1. MexaHnuyeckue, TEIJIOBbIE, 3JIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.

2. Ousmndeckue mMpuOOPHI U MPOIIeaypa IPAMBIX H3MEPECHUIN aHAJIOTOBBIM H
U (GPOBBIM TPUOOPOM.

Jlabopamopuwvie pabomul u onvimeol.

1. OmnpeneneHue EHBI IETCHUS Kbl U3MEPUTEIHHOTO MpUOopa.

2. U3mepenue paccTossHUM.

3. M3mepenue 00bE€Ma )KUJIKOCTU U TBEPJOTO Tea.

4. OnpeneneHure pa3MepoB MAIBIX TEJL.

5. M3mepenue TemmnepaTypbl MPHU MOMOIIM KUJIKOCTHOTO TEPMOMETpPA U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO NPOBEPKE TUMOTE3bI: JATbHOCTh MOJIETA
IapuKa, MyIeHHOT0 TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIbIIE BHICOTA
mycKa.

Paznen 2. [lepBoHavajibHbIE CBEJICHUSI 0 CTPOCHUH BellecTBA.

CrpoeHue BellecTBa: aTrOMbl W MOJIEKYJIB, WX pa3Mepbl. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxeHne dyactull BemecTBa. CBA3b CKOPOCTH JIBUKEHHUSI YAaCTHUI[ C
TemnepaTypoi. bpoyHoBckoe aBwkenue, nuddysus. BaumoaeicTBue yacTuil
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.



ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN U TBEPIBIX
(KpucTamIM4Yeckux) Tesi. B3auMocCBs3b MEXAY CBOMCTBaAaMHU BELIECTB B Pa3HbBIX
arperaTHbIX  COCTOSIHMSIX M MX  aTOMHO-MOJIEKYJSIDHBIM  CTPOCHHUEM.
Oco0OEeHHOCTH arperaTHbIX COCTOSIHUM BO/BL. /Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO IBHXKCHHUSI.

2. HaGmonenune nuddysumn.

3. HaGmromenwe  sBIEHUM, OOBACHAIONIUXCS  NPUTDHKCHUEM M

OTTaJIKUBAaHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OneHka quaMeTpa aToMa METOJIOM PSAZIOB (C  MCIOJIb30BAHUEM

doTorpaduii).

2. OnbIThI IO HAOJIIOJEHUIO TEMJIOBOTO PACIIUPEHHUS ra30B.

3. OnbIThl O OOHAPYKEHUIO JEUCTBUS CHUJI MOJICKYJISIPHOTO MPUTSIAKEHUS.

Pasnen 3. /IBu:xkeHne U B3aMMOIeHCTBHE TeJl.

Mexannueckoe NBWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBMIKCHHE.
Cxopoctb. CpeaHsisi CKOpOCTh IIPU HEPABHOMEPHOM JBM)KEHUM. Pacuér myTtu u
BPEMEHHU JIBUKCHUS.

SBrneHue wHepuuu. 3aKOH MHEPIMU. B3auMoaeincTBue Teln Kak Mpu4yrHa
M3MEHEHHUSI CKOPOCTH JBWKEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTHOCTH BemiecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIC
00BbEMa BEIECTBA.

Cuna Kak xapakTepucTHKa B3aumoaeicTBus Teia. Cujia ynpyrocTu u 3aKoH
['yka. I3MepeHue cuiibl ¢ HOMOIIBIO TMHAMOMETpA. SBJICHUE TATOTEHUS U CUJIA
TsokecTd. Cuiia TsoKecTH Ha JApyrux IaHerax. Bec Ttema. HeBecoMocTsb.
CnoxeHue cuJj, HanpaBJICHHBIX IO OJHOW MpsiMoi. PaBHOJEMCTBYIOIIAS CHIL.
Cuina Tpenus.

TpeHne CKOJIbXKEHUS] W TPEHHE TNOKOd. TpeHue B TPUPOAE U TEXHHKE.

Jemoncmpauuu.

1. HaOmrogeHne MeXaHMYECKOTO JIBHKEHHS Tea.

2. HM3mepenune CKOpOCTH MPSIMOJIMHEUHOTO JBUKCHUS.

3. HaGmroneHue sSIBICHUS WHEPIIHH.

4. HabmroneHue n3MeHeHHsI CKOPOCTH IIPH B3aUMOCHCTBUH TEI.

5. CpaBHeHHE Macc MO B3aUMOAECHCTBUIO TEIl.

6. Clo)XeHue CuJl, HAIPABJIECHHBIX 10 OJHOW MPSIMOM.

Jlabopamopuwvie pabomul u onvimot.



OnpeneneHne CKOPOCTH PABHOMEPHOrO  JBWXKEHHUs (IIapuka B
KUJAKOCTH, MOJIEIH 3JIEKTPUUECKOTO aBTOMOOWJIS U TaK Jajee).
OmnpeneneHue cpeHENd CKOPOCTH CKOJNIBKEHHSI OpyCKa WIH IIapuKa Mo
HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHne MmIOTHOCTU TBEPIOTO TENA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aedopmariim)
MPY>KUHBI OT MPUIIOKEHHON CHUJIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIbKEHUS

OT BCCa TCJIa U XapaKTCpa COIIPHUKACAIOIINXCA HOBGpXHOCTGfI.

Paznen 4. JlaBjienne TBEPABIX TeJl, ;KUJAKOCTEH U ra3oB.
JHaBnenne. CrmocoObl YMEHBIIICHHS W yBEIWYCHHs AaBiieHus. JlaBieHue

raza. 3aBUCUMOCTb JaBJIEHHS Tra3a OT o00bEma, Temmeparypsl. [lepemaua

JIaBJ€HUSI TBEPIBIMH TEIaMH, JKUAKOCTIMH W Ta3amu. 3akoH llackams.

ITneBMaTHyeckyue MamivHBL. 3aBHCHUMOCTH JaBJICHUSA XHIKOCTH OT FHY6I/IHI:»I.

I'mppocratnueckuit napanokc. CooOwaromuecst cocynbl. ['mapaBnuueckue

MCXaHU3MBI.

AtMocdepa 3emnu u armocepHoe naBieHue. [IpUuyuuHbl CyliecTBOBaHUS

Bo3aAymHON 00070ukn 3emiu. OnweiT Toppuuennu. M3mepenue atmochepHOro

JaBJICHUA. 3aBHCUMOCTD aTMOC(l)epHOFO JaBJICHWA OT BBICOTBHI Had YPOBHCM

Mops. [Tpubopsl 11 u3MepeHus aTMOC(HEPHOTO JABIICHHS.

JlenicTBMe KMAKOCTM W Ta3a Ha IIOTPYKEHHOE B HHUX  TeEJIO.

BoiTankuBatomas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten.

BosnyxonnaBaunue. /Jemoncmpayuu.

1.

2
3
4.
5
6

3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenava naBieHUs KUIKOCTHIO U Ia30M.

CooOmiaronuecs CoCcy/Ibl.

['mapaBinueckuit mpecc.

[IposiBieHue necTBust aTMOCHEPHOTO JABICHUS.

3aBUCHUMOCTDH BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOrPY>KEHHOM YacTH
T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue m1aBaHus TEJl: IJIaBaHUE WIM NOIPYKEHUE TEN B 3aBUCUMOCTH

OT COOTHOIIICHUS TNIOTHOCTEH Tela U KNIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

I/ICCJIC,Z[OBaHI/Ie 3aBUCHUMOCTH BC€Ca TCJIa B BOAC OT 00BEMa HOTpY)KéHHOI;’I
B XKUAKOCTBb 4aCTH TCJIA.



2. OmpeneneHue BBITAIIKMBAIOLIECH CHIIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHUJIbI, JCHCTBYIOIIEH Ha
TEJIO B JKUAKOCTH, OT MACChl TEJIA.

4. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKMBAKOUIEH CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT 00bEMa MOrpyXKEHHOU B
MKUJKOCTh YaCTH TEJNA U OT INIOTHOCTU KUJKOCTH.

5. KoHcTpynpoBaHne apeoMeTpa WIHM KOHCTPYUPOBAHUE JIOAKA H
OIIpENIEJIEHUE €€ TPY30II0AbEMHOCTH.

Pazgea S. PaGora u MOIIHOCTD. DHEPIrusi.

Mexanndeckas pabota. MOIITHOCTb.

[IpocThie MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbluara. lIpumeHeHue mnpaBwiia paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mpocTeix wmexanusmoB. IIpoctsie
MEXaHU3MBI B ObITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W NOTEHUUAJIbHAs DHEPIUs.
[IpeBpamieHre OJHOIO BHJIA MEXAHWYECKOHW DSHEPrUM B JAPYrod. 3aKOH
COXpPaHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimeol.

1. Omnpenenenue padOTHI CUIIBI TPEHHS TIPU PABHOMEPHOM JBHKEHUU Tela

10 TOPU30HTAIBHON OBEPXHOCTH.

2. HMccnenosanue yciaoBUM paBHOBECHS pblyara.

3. W3mepenne KII/] HaKIIOHHOW IIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU YHEPIUU.

8 KJIACC

Pa3ngea 6. TenmjioBbIe IBJICHUS.

OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO--KUHETUUECKON TEOpUU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKON TEOPHH.

Mogaenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmaeckue u amopdusie Tesna. OObICHEHHE CBOMCTB T'a30B, KUIKOCTEH
U TBEPABIX TEJI HA OCHOBE TMOJOXKECHUM MOJEKYISIPHO--KUHETHYECKON TEOPHH.
CMauvBaHME M KallWUISIPHBIE SIBJICHU. TEIIoBOe pacIMpEeHHE U CKaTHe.



Temneparypa. CBsA3b TeMneparypbl CO CKOPOCTBIO TEIUIOBOIO JBHKECHUS
yacTull. BHyTpennsisi sHeprus. CnocoObl W3MEHEHUs BHYTPEHHEH SHEPruu:
Terjonepegaya M COBEplIeHHE  padoTel.  Buasl  Temonepenauwu:
TEILTIONIPOBOJAHOCTh, KOHBEKLINSI, U3TTyYECHHE.

KonuyecTBo TenminoTel. Y aenbHas TEMI0EMKOCTh BellecTBa. TermiooomMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIJIoBoro Oamanca. IlmaBnenune wu
OTBEPACBAHHE KPHUCTAUIMYECKUX BEIIECTB. YJIEJNbHAS TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanne u KoHaeHcanus. Vcmapenne. Kunenue. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEpPHOro
JIABJICHMUSL.

BrnaxnocTts BO3ayXA.

DHeprus TOIUIMBA. Y IeNIbHAs TEIUIOTA CTOPAHMUSL.

[Tpunuune! padots! TernoBeix Asurarenei KIIJI remnoBoro asurarens.
TennoBble ABUTATENN U 3alIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHHs W TPEBPAILCHHS SHEPIMU B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaOmronenne OpoyHOBCKOTO IBHXKECHHUS.

2. HaGmonenue nuddysumu.

3. HaOGmroneHue siBICHUN CMauyMBaHUs U KaTWJUISIPHBIX SBICHUM.

4. HabOnrogeHue TemIOBOrO paclIMpeHust Tedl.

5. VM3MmeHeHue naBiieHUs raza Mpyu U3MEHEHUH 00bEMa M HarpeBaHUM WIIU
OXJIAXICHUH.

[IpaBuiia U3BMEpEeHUsI TEMIIEPATYPHI.
Bunbl Tenonepenayu.

OxJtaxkJieHue Ipyu COBEPLIEHUU PaOOTHI.

© ® N oD

HarpeBanue npu coBepiieHur padboThl BHEITHUMU CUJIaMHU.

10. CpaBHEHUE TEIUIOEMKOCTEN Pa3JINYHBIX BELIIECTB.

11. HaOmroneHre KUneuus.

12. HabmroieHre mocTostHCTBA TEMITEpaTyphl MPH TJIABJICHUU.

13. Moenu TemoBbIX ABUTATEIICH.

Jlabopamopusie pabomul u onvimel.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbIThI O BRIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WUJIM caxapa.
3. OnbITHl 10 HAOJIOACHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. OHpe,Z[eJIeHI/IC AAaBJICHUA BO31yXa B OaJtoHe mIrpuaa.



5. OnbIThI, IEMOHCTPUPYIOIIME 3aBUCMMOCTb JABJICHUS BO3/lyXa OT €ro

00b€Ma M HArpeBaHUS WM OXJIXKICHUS.

6. IlpoBepka THUIOTE3bl JMHEHHOW 3aBUCUMOCTH [JIMHBI CTOJOMKA

KUJKOCTH B TEPMOMETPUUECKONU TPYOKE OT TEMIIEPATYPHI.
7. HaOGmionenne wu3MeHEHUsS BHYTPEHHEH OHHEPIHMH Tejla B pe3yJbTaTe
TeIuIonepeayu U paboThl BHEIITHUX CHII.

8. HccnenoBanue siBIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

ropsY€eu BOJIBI.

9. OmpeneneHre KOJIUYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW TMpH

TEII00OMEHE C HarpeThIM METAJTUYECKUM IIUITUHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. MccnegoBanue mpouecca ucrnapeHus.

12. OnpeieneHue OTHOCUTEIBLHOM BIIa)KHOCTH BO3yXaA.

13. Onpenenenue yAaenbHON TEMIOThI IUIABJICHUS JIbJA.

Pazgea 7. JjieKTpuYecKHe U MATHUTHBIC SIBJICHUS.

OnekTpuzanus Ten. [[Ba poaa sneKkTpuueckux 3apsanoB. BzanmmoneiicTBue
3apsKEHHBIX Tell. 3akoH KyJjioHa (3aBUCUMOCTh CHJIBI B3aWMOJICHCTBUS
3apsIKEHHBIX TEJI OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKITY TEIaAMH).

Onekrpuyeckoe noje. Hanpspk€HHOCTE 3nekTpudeckoro nods. [IpuHnun
CYNEPIO3ULINH 3JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsiioB. OJEMEHTAPHBIA  AJIEKTPUYECKUN
3apsn. Ctpoenue aroma. [IpOBOJNHMKM W JIUAJIEKTPUKU. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCIJIOBUSI CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKa.
M CTOYHUKM MOCTOSHHOTO ToKa. JIEHCTBUS 3JEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHYECKOE, MArHUTHOE). DJIEKTPUUECKUNA TOK B JKUIKOCTSIX M ra3ax.

Onektpuueckas 1nenb. Cuna TokKa. DJIEKTPUYECKOE  HaMNpsKEHHE.
ConpoTuBiieHHE TPOBOJAHUKA. Y IEJIbHOE CONPOTUBIICHUE BelllecTBa. 3akoH OMa
I ydactka 1enu. llocrmemoBaTenbHOE W MApaUICNIbHOE  COCIMHEHHE
MIPOBO/THUKOB.

Pabora u MoOIHOCTH 3JekTpudeckoro Ttoka. 3akoH Jxoyns—JIeHia.
DNEeKTPUYECKUE IIeMM U TOTPEOUTENd DICKTPUYECKOW SHEPrud B OBITY.
KopoTtkoe 3ambIkaHue.

[TocTtositHHBbIE ~ MarHuWThl. B3auMOJIENCTBUE  TOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nojie. MarHutHoe mnoJjie 3eMJId U €ro 3Ha4eHue Il KU3HU Ha
3emne. OneIT IpcTeaa. MarHUTHOE MOJE 3JEKTpUUecKoro Toka. [Ipumenenue



AJIIEKTPOMArHUTOB B TEXHUKE. JI€HICTBME MAarHUTHOrO TMOJs Ha IPOBOJHUK C
TOKOM. DNeKTpoABUTATEIb NOCTOSIHHOTO TOKaA. Wcnonb3zoBanue
AIIEKTPOJIBUraTesIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apaness. SIBineHue dIEKTPOMAarHUTHOM HMHAyKIuuU. IIpaBuiio
Jlenna. Dnexrporeneparop. CriocoObl MOTYYEHUS AIEKTPUUECKON SHEPTUH.
DONEKTPOCTAaHIIMM  HA  BO3OOHOBISIEMBIX  HMCTOYHHUKAX  DHEPTHUU.

Jlemoncmpayuu.

1. DneKTpu3anus Ted.

JIBa pona 3JIEKTpUYECKUX 3apSAA0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHYKLIHSI.

3aKOH COXPAaHEHUS dJIEKTPUUECKUX 3apPsI/IOB.

[IpOBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JEKTPUUECKOTO MOJIS.

M cTOYHUKH TOCTOIHHOI'O TOKA.
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JleficTBUS STIEKTPUYECKOTO TOKA.

[ERy
o

. DNEKTPUYECKUN TOK B KUIKOCTH.

[N
[N

. 'a30BbIi1 pa3ps.

[any
N

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

[
w

. I/IBMCpCHI/Ie QJICKTPHUUCCKOI'O HAIIPAKCHHA BOJIBTMCTPOM.

|_\
'S

. Peocrat u Marazud COnpoOTUBIICHUMN.

. BzanmoelicTBre NOCTOSITHHBIX MarHuTOB.

[ Y
a U

. MOI[CJ'II/IpOBaHI/Ie HCBO3MOHOCTH PA3ACIACHUSA I10JIFOCOB MaruuTa.

[ERY
~N

. MOI[CJ'H/IpOBaHI/Ie MarHMTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

[uny
[0¢]

. OnbIT Dpcrena.

=
(o]

. MarsuTHOe moJjie ToKa. SHeKTpOMaFHI/IT.

N
o

. ﬂeﬁCTBHe MArdvMTHOTI'O ITOJIA Ha IMMPOBOAHUK C TOKOM.

N
=

. SJICKTPOJIBI/II‘ aTCJIb ITIOCTOAHHOI'O TOKaA.

N
N

. UccrienoBanne sIBIEHUA 3JIEKTPOMATHUTHOW UHAYKIIWH.

N
w

. OnerTe1 @apanes.

N
N

. 3aBUCUMOCTh HaIpaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHHUS.

25. DJIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1. OmpITBI TO HAONIOACHUIO DJEKTPU3AIMHM TEeN WHAYKIUMEH W Tpu
CONPUKOCHOBEHHH.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

HUccnegoBanue AEUCTBUSL JJIEKTPUYECKOTO IO HA TMPOBOJHUKU U

JIADIICKTPUKHU.

COopka u npoBepka padoThl FTEKTPUUECKOH LEMU MOCTOSHHOTO TOKA.

N3MepeHnure u peryampoBaHue CHIIbI TOKA.

N3MepeHure U peryaupoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Y€pe3 PE3UCTOP, OT

COINPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITh, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO

CONIPOTUBJICHUS MPOBOJHHUKA OT €ro JJIMHBI, IUIOMIAIN IOIMEPEYHOrO

CEUYCHUS U MaTepHraia.

[IpoBepka mpaBuja CIOKEHHUS HANPSKECHUW MOpU MOCIEA0BATEIHLHOM

COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwWiia I CWJIbl TOKa MPH MHapauI€IbHOM COCIUHECHUU

PE3UCTOPOB.

Omnpenenenue padOThI AJAESKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3nucTop.

OnpeneneHue MOIIHOCTHA AJCKTPUUYECKOTO TOKA, BBIACISEMOM Ha

pes3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yyepe3 JIAaMIIOUYKY, OT

HaNpsHKCHUS HA HEW.

Omnpenenenue KII/] HarpeBaress.

HccnegoBanne MarHUTHOTO B3aWMOJIEMCTBUS MOCTOSTHHBIX MArHUTOB.

N3yuenne MarHUTHOTO MOJISI MTOCTOSIHHBIX MAarHUTOB TPH
X 00bEIMHEHUU U Pa3/ICJICHUM.

UccnenoBanue JEUCTBUA DJIEKTPUUECKOTO TOKAa Ha MArHUTHYIO

CTPETIKY.

OnbIThI, AEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUSA

KaTyIIKM ¢ TOKOM M MarHuTa OT CWJIbl TOKa W HaIlpaBJICHUS TOKa B

KaTyIIKe.

N3yyeHne neiicTBUS MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue padoThl JICKTPOIBUTATENS.

N3mepenue KIIJI asiekTpoagBUraTtenbHOM yCTAaHOBKHU.

OnbITE 1O KCCIEAOBAHUIO SBJICHUS JJIEKTPOMArHUTHOM WHIYKIIUH:

MCCIIEIOBAHNE W3MECHEHHM 3HAYCHUS M HANPABICHUS WHIYKIHOHHOTO

TOKaA.

9 KUIACC



Pa3nen 8. Mexannueckue siBJIeHHA.

Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. (Cucrtema OTCU€ra.
OTHOCUTENIBHOCTh MEXAHUYECKOTO NIBMKEHUA. PaBHOMEpHOE NPSIMOIMHENHOE
nBrkeHue. HepaBHOmMepHOEe  mpsMONIMHEWHOE nBHKeHue. Cpemssiss H
MTHOBEHHAsl CKOPOCTb TeJla IIPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOycKOpeHHOE MpsMOJIMHENHOe ABuxkeHue. CBOOOIHOE
nageHue. OneiTel [ anunes.

PaBHOMepHOE nBMXEHHUE 1O OKpYy)HOCTH. [lepuoa u wactora oOparieHus.
JInunelHasg u yrioBasi CKOpOCTH. [L[eHTpOCTpEMUTENBRHOE YCKOPEHHUE.

[lepBeii 3akoH Hprorona. Bropout 3akoH Herorona. Tperuit 3akoH

Hprotona.

[IpuHIMI CynEPIIO3UIIUA CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJla TPEHUS CKOJIbXKEHUS,
CUJia TPEHUS MOKOsI, IPYTUE BUIBI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TIATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. [Ismxenue mianer BOkpyr Comnna. IlepBasg kocMudeckass CKOpOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOIOTHO TBEPI0E Teo. PaBHOBecHe
TBEPJIOTO TeEJIa C 3aKPEIUIEHHOW OChO BpameHus. MomeHT cuibl. [leHTp
TSXKECTH.

Nmnynbe Tena. U3menenne umiryabsca. IMnynbc Criibl. 3aKOH COXpPaHEHHUS
uMITyJibca. PeakTuBHOE NBHKEHUE.

Mexanuueckas paboTra W MOIIHOCTb. PaboTa cuil TSAXKECTH, YNPYTOCTH,
TpeHusi. CBsi3b 3Hepruu M padothl. [loTeHUManbHas SHEprus Teja, MOAHSITOrO
HaJl TIOBEPXHOCThIO 3eMud. lloTeHumanbHass SHEPrUsS CHKATOW MPYKUHBI.
Kunernueckas sneprud. Teopema 0 KHHETUYECKOW Y3HEPTUM. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHUH.

Jemoncmpauyuu.

1. HaGmroneHne MexXaHWYECKOTO JABUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX

TEJI OTCYETA.
2. CpaBHeHHE MyTE€W M TPACKTOPHUM JBMKEHHSI OJTHOIO M TOTO K€ TeJa
OTHOCHUTEJIbHO Pa3HbIX TEJI OTCUETA.

3. M3mepeHne CKOPOCTH U YCKOPEHUS MPSMOJIUHENHOTO JBUKECHHUS.

4. Hccnenopanue npu3HaKkoB paBHOYCKOPEHHOT'O JBHUKECHMUS.

5. HaOnrogenue nBukeHUs Telia O OKPY>KHOCTH.



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

HaGnronenne MeXaHWMYECKUX SIBICHHH, MPOUCXOAIIUX B CHCTEME
orcuétra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU
OTHOCHUTEIBHO KaObuHeTa (hU3UKHU.

3aBUCUMOCTb YCKOPEHUS Te€jla OT MACChl Teja U JICUCTBYIOIIECH Ha HErOo
CHJIBL.

HaOmronenue paBeHCTBA CHJT TTPU B3aUMOJICHCTBUH TEJl.

M3meHeHune Beca Tella Mpyu YCKOPEHHOM JIBHUKESHUH.

[Iepenavya uMmyJibca Ipyu B3aUMOJCUCTBUU TEJ.

[IpeobpazoBaHus SHEPTUU TIPU B3aUMOJICHCTBUU TEI.

CoxpaHeHue UMITyJIbca IIPU HEYIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITyJIbca IIPU aOCOJIIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HabmroneHune peakTMBHOTO JIBHKCHHUS.

CoxpaHeHrne MEXaHUYECKOU SHEPTUHU MTPH CBOOOTHOM TaICHUH.
CoxpaHeHne MEXaHWYECKOW »OHEPrud TNpH JBIKCHUU Tella IO

JIEVICTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JaJbHEUIIEro paBHOMEPHOIO
JBWDKCHUS IIApUKa WA TEJICKKHU.

OmnpenesneHre cpeHed CKOPOCTH CKOJIBKEHUS OpyCKa WM JIBUKCHUS
IapuKa 1o HaKJIOHHOM TJIOCKOCTH.

OmnpeneneHrue yCKOpPEHUs Tejda MPHU PaBHOYCKOPEHHOM JBIKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBIKCHUHN 0€3 Ha9aJIbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBIDKECHUU 0e€3
Ha4yaJbHOMW CKOPOCTH TMYTH OTHOCSTCA KakK PsAJ HEYETHBIX YUCEIN, TO
COOTBETCTBYIOIIUE TTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHS.

Omnpenencuue ko3 HUITMECHTA TPESHUS CKOIBKCHHS.

OmnpenencHue KECTKOCTH TPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH TeJia
M0 TOPU30HTATHHON MOBEPXHOCTH.

Omnpenenenne pabOThl CHJIBI YIOPYrOCTH TMpU TMOABEME Tpy3a C
WCIIOJIb30BaHNEM HEMOABMYKHOTO M TIOJIBMYKHOTO OJIOKOB.

N3yueHue 3aKkoHa COXpaHEHUs! YHEPTUU.



Paznen 9. Mexannveckue Kojie0aHus M BOJIHBI.

KonebarenbHoe paBukeHne. (OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM:
MEpUOJI, YaCTOTa, AMIUIATYyJa. MaremMaTHU4eCKMi W NPY>KUHHBIM MASTHHUKH.
[IpeBpaiiienrie 3HEPrUn NMpu KoieOATEIbHOM JABUKEHUH.

3aryxatomue  kKojieOaHus.  BwiHyxaeHHsie  kosneOanus. Pe3oHanc.
Mexanuueckrue BoOJHBI. (CBOWCTBa MEXaHUYECKUX BOJH. IIpomonbHbIe U
MONEPEYHbIE BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ PpacCHpOCTPAHCHUS.
Mexannyeckre BOJHBI B TBEPAOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa M BhIcOTa TOHA. OTpakeHue 3Byka. H}pa3Byk u
YIbTPa3BYK.

Jemoncmpauuu.

1. HaOnronenne kosieO0aHUM Tel MO JEWCTBUEM CHJIBI TSKECTU U CHUJIBI

YIIPYTOCTH.
2. HaOmonenue xosiebaHuii rpy3a HA HUTH U Ha MIPYKUHE.
3. HaOGmronenne BeIHYKICHHBIX KOJI€OaHUI 1 pe30HaHcA.
4. PacmpoctpaneHue mpoI0dbHBIX M TOTIEPEUYHBIX BOJIH (HA MOJCIIH).
5. HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHYECKHI PE30OHAHC.
Jlabopamopusie pabomul u onvimel.
1. OmpeneneHue YacTOThl M TMEpHUOJa KoOJeOaHMM MaTEeMaTHYECKOIO
MasiITHHUKA.

2. OmnpeneneHre 4acTOTHI M IEpUO/Ia KOJIeOaHU MPY>KUHHOTO MAasITHUKA.

3. MccnenoBanue 3aBUCHMMOCTH Mepuoja KOJIEOAHHMI TMOJBEIICHHOTO K
HUTH Tpy3a OT JUIMHBI HUTH.

4. WccnenoBaHwe 3aBUCHMOCTH IE€pUOAa  KOJICOAHWW  MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBHCUMOCTH TIEpHOIa KOJeOaHU Ipy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OMNBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH IE€puUoJa KoJieOaHMIt
MPYKUHHOTO MasiTHUKA OT MAcCChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. VM3MmepeHue yckopeHHs: CBOOOTHOTO TafCHUSI.

Paznen 10. DjaekTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJie.  DJEKTpOMarHuTHble BOJHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. [IIKkana 3aeKTpOMAarHUTHBIX BOJIH. Mcmosib30BaHUE

QJICKTPOMAaruduMTHLIX BOJH JJIA COTOBOM CBSI3H.



DnekTpoMarauTHas npupoja ceera. CkopocTh cBera. BoyiHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOUCTBA JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

1. I3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

TenedoHa.

Pazgea 11. CBeroBbIe sIBJICHUS.

JlyueBas  Mogmens  cBera. Mcrounukm — cBera.  [IpsamonuHenHOe
pacripoctpanenue cBera. 3armeHus ComHuoa u Jlynel. OtpaxeHue cBera.
[1mockoe 3epkaio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBeTa. 3aK0oH npenomiieHus ceeta. [lonHoe BHyTpeHHee
oTpakeHue cBeTa. VICnob30BaHUE OJIHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopx mnywedt B JnumH3e. OnTuueckas cucrema (¢oToarmnapara,
MHKPOCKOIIa M TeJjieckona. [J1a3 kak omnrThyeckas cucTeMa. bBIM30pyKOCTh H
JaJIbHO30PKOCTb.

Pasnoxenue 6enoro ceeta B ciektp. OnbiTel HptoToHa. CriocxeHue
CIEKTPAJIbHBIX LBETOB. Jlucnepcus csera. /Jemoncmpayuu.

1. IIpsamonuHerHOe pacpOCTPAHEHUE CBETA.

2. OtpaxeHue cBerta.

3. Ilomyuyenne wu300paxkeHUd B ITUIOCKOM, BOTHYTOM U  BBIMYKJIOM
3epKajiax.

[IpenomiieHue cBera.

OnTryecKuii CBETOBOI.

Xox siydeil B coOuparoiei JuH3e.
Xon ny4der B pacCEUBAIOIICH JIMH3E.

HonyquHe H306p3)K6HHI>i C IIOMOIIBIO JIUH3.
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[Mpunun aeiicTBus poroanmnapara, MUKPOCKOIA M TEIECKOIIA.

10. Mopenp riasa.

11. Paznosxxenue 0enoro cBeTa B CIIEKTP.

12. [lonydyenune Oeyoro cBeTa MpU CIOXKEHUU CBETa pPa3HbIX I[BETOB.
Jlabopamopuwvie pabomul u onvimot.

1. HMccnenoBanue 3aBUCMMOCTH yIUIa OTPAKEHMsI CBETOBOIO JIyda OT yIJla

I1aJICHMUSL.



2. M3yueHue XapakTEepUCTUK U300paKeHUs MpeIMETa B IIJIOCKOM 3EpKaJie.

3. HccnenoBanue 3aBUCHMOCTH Yrja MOPEJOMIJIEHUS CBETOBOrO Jiy4ya OT

yIJia maJIeHUsl Ha TPAHUIE «BO3yX—CTEKIION.

4. Ilomydenue n3o0paxeHUN ¢ MOMOIIBIO COOMPAIOIEH JTUH3HI.

5. Onpenenenne  (POKYCHOrO  pacCTOSSHUS U ONTHUYECKONM  CHJIBI

coOmparomien JTUH3BI.

6. OMBITHI IO PA3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONBITHI IO BOCHPUATHUIO IIBETA MPEAMETOB MPHU UX HAOIIOICHUM Yepes

L[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble sIBJI€HHUS.

OmneiTel Pe3epdopaa u miianerapHas Moaenb atroma. Mogeins aroma bopa.
Hcnyckanve u noriomeHue ceeta atoMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Aunbda-, Oeta- u ramma-usnydeHus. CrpoeHue
aTOMHOTO spa. HyknoHHas Moaenb aToMHOTO siapa. M3orornbl. PagrnoakTuBHbIE
npeBpaitlenus. llepuona nomypacnaga aTOMHBIX SIAED.

SAnepHbie peaknu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAacCOBOI'O YHCEI.
DOHeprus CBsI3M aTOMHBIX sjep. CBsA3b Macchl U dHEpruu. Peakuun cuHTE3a U
nenenus saaep. Mcrounuku sHeprun CosHiia U 3BE3].

AnepHas sHepreTuka. JleMCTBUA paJIMOAKTUBHBIX W3JIyYCHUN Ha YKHUBBIE
OpraHU3MBI.

Jemoncmpauuu.

1. CnekTpsl U3JIyYEHHS U MOTJIOIICHUS.

2. CnexkTpbl pa3auyHbIX ra30B.

3. CnekTp Bojopoja.

4. HabGmrogenue TpekoB B kamepe BubcoHa.

5. Paborta cu€Tynka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Peructpaumsi wu3mydeHUs] TNPUPOJHBIX MHUHEPAIOB U  IMPOJIYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalGmromeHne CrulOMIHbIX U JIMHEHYATHIX CIIEKTPOB U3JTYUYCHUS.

2. HccnmenoBanue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIBI 110 TOPMO3ZHOMY

nyTH (1o dhoTorpadusm).

3. M3mMmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpHUTENHHO--0000IITAIOIITHIT MO/IYJTb npeaHa3HaYCH TUTSt
CUCTEMATU3allMM U OOOOIIEHHS MPEIMETHOTO COJEpPKAHUS U OMbITa
NESATEIbHOCTH, TPUOOPETEHHOTO MPU M3YUYEHUU BCETrO Kypca (PU3MKHU, a TaKkKe



JUIS TIOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy O (U3UKE st
00y4aroImuXxcsi, BRIOPABIINX 3TOT YUYCOHBIN MpeaMET.

[Ipy u3yueHWUU MAHHOTO MOIYJS PEANU3YIOTCS U CHUCTEMATHU3UPYIOTCS
BUJIBl JICSITENBHOCTH, HA OCHOBE KOTOPBIX O00ECIEeYMBACTCS TOCTHKEHUE
OPEAMETHBIX M METANpeJAMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OOyYEHHS,
dbopMupyeTcsi eCTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYUYHBIX METOJ/IOB
UCCJIEIOBAHUS SBJICHUM MPUPOJILI U TEXHUKH, OBIAICHUE YMEHUSMU OOBSICHATD
dbusznueckue SIBJICHUS, MPUMEHsIS MOJYyYEHHbIE 3HAHUS, pellaTh 3aJa4l, B TOM
YHCJIe KAYECTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[IpuHuMNUanTbHO  JEATEIBHOCTHBIA  XapakTep  JAaHHOIO  pasjena
peanu3yeTcs 3a CYET TOro, UTO 00YYarOIIUECs BBITOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpEeAJIaraeTcs:

Ha OCHOBE MOJYUYEHHBIX 3HAHUU Pacro3HaBaTh U HAYYHO OOBSICHITH
¢u3nueckue SBICHHUS B OKPYKAIOIIEH NpHUpOAE M TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4YHbIE METOJbl MCCIENOBAHMS (DU3UUECKUX SIBJIICHUMU, B

TOM
YHCJIE JIJIS1 TIPOBEPKH TMIIOTE3 U MOTYUYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamMOOJIee BAXKHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTHI, Hampumep, MNPaKTUYECKOrO0  HCIOJIB30BAHHUS  PA3JTUUYHBIX
MCTOYHMKOB PHEPrUU Ha OCHOBE 3aKOHA MPEBpAlICHUS M COXPAHEHUS BCEX

HN3BCCTHBIX BHO0B OHCPI'UH.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenne Qusnkn Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs

HaIIpaBJICHO Ha AOCTHKCHHC JIMYHOCTHBLIX, MCTAIIPCIMCTHBLIX H IIPCAMCTHBIX

00pa3oBaTeNbHbBIX PE3YyIbTATOB.

B pesyaprate wu3ydeHuss (QU3MKK HA YPOBHE OCHOBHOTO OONIETO

oOpa3oBaHus y oOyyarouierocst OyayT c(popMUpOBaHBbI CIAEAYIONINE JIUYHOCTHBIE

pe3yabTaThl B YaCTH:

- 1) 1aTPHOTHYECKOI0 BOCIIUTAHUSA:

- 0 mnposiBneHne wuHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO

poccuiickoi (U3NUECKO HAYKHU;

-0 DIEeHHOCTHOE OTHOLIEHWE K JOCTHKEHUSIM POCCUUCKUX YYEHBIX-
-pu3ukoB; O 2) TPaXKIAHCKOT0 ¥ JAYXOBHO-HPAaBCTBEHHOIO
BOCIIMTAHUSA:

-0 roTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXJECHHH OOIIECTBEHHO
3HAUUMBIX M OTUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKEHUM (PU3UKHU;

-0 oco3HaHME€ BaXHOCTU  MOPAIBHO--3TUYECKUX  MPUHIMUIIOB B
JESITEIIbHOCTU YYEHOTO;

+ 3) 3cTEeTHYeCKOIr0 BOCIIUTAHMS:

-0 BocmpusiTUE SCTETHMYECKMX KauecTB (PU3WYEeCKOW HayKu: €€
TAPMOHUYHOTO ITOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH; O 4)
HEHHOCTH HAYYHOT0 MO3HAHUS:

« 00 oco3HaHHE LIEHHOCTU (PU3NYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTA
MO3HAHUSI MHpPA, OCHOBBI PA3BUTUSI  TEXHOJOTHM, BaKHEHIIEH
COCTaBJISIOLIEN KYJIBTYPBHI,

- [0 pa3BuTHE HAy4YHOU JTI0O003HATEILHOCTH, MHTEPECA K UCCIIE0BATEIHCKOMN
NEATEIIbHOCTH;

*5) ¢opmupoBanus KyJbTYpPbl 3I0POBbS M 3MOLMOHAJIBLHOIO
0J1aronoJIy4usi:

- 0 oco3HaHue OCHHOCTH 0e301acHOro 06pa3a JKU3HN B COBPCMCHHOM

TCXHOJIOTHYCCKOM MHUPC, BAXXHOCTH IIPABHUII 0e30ImacHOTO IHOBCACHUA HA



TPAHCIIOPTE, HA IOPOTrax, C MMEKTPUUYECKUM U TETIOBBIM 000PY/10BAaHUEM
B JIOMAIIIHUX YCJIOBUSAX;

« 0 copmupoBaHHOCTH HaBbIKa pediieKCHH, MPU3HAHKUE CBOETO IpaBa Ha
ommOKy M TaKOro >K€ IpaBa y JAPyroro uejaoBeka; O 6) TpyaoBoro
BOCIIMTAHUSA:

- [J akTMBHOE ydacTHE B PELICHUM MPAKTUYECKUX 3adad (B pamMKaxX CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Tropojaa, Kpas) TEXHOJOTHUYECKOU W
COLIMAJIbHOW HAIMpPaBJIEHHOCTH, TPEOYIOIIMX B TOM 4HUCIEe U (PU3UIECKUX
3HAHMU;

-0 wmHTEepeC K NPaKTUYECKOMY U3y4YeHHIO Mpodeccuid, CBA3AHHBIX C
bu3uKOM; 0 7) IKOJOTHYECKOT0 BOCIIMTAHUS:

- 00 opueHTanus Ha NpUMEHEeHUEe GU3NUECKUX 3HAHUM JUIsl pEIIeHUs 3a4a4 B
00JIaCTH OKpY>Karouell cpefpl, TUIAHUPOBAHUS MOCTYNKOB U OLIEHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JJIsI OKPYKAIOLIEN CPEIbI;

- 0 oco3HaHue TI00ATBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJieM U IMyTel
UX pELICHUS;

- 8) amanTannu K U3MEHSAIOMUMCS YCJIOBUSIM COUMAIBHON U IPUPOIHOI
cpeabl:

« [ moTpeObHOCTh BO B3aMMOJICUCTBUU TIPU BBITIOJIHEHUH HUCCIICIOBAHUN U
POEKTOB (PU3HUECKON HANPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM
TPYTHUX;

- 0 moBbIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NEeSTeTLHOCTD;

-0 mnorpedbHOCT B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTh WIEU, TMOHSITHUS, TUIIOTE3bl O (PU3HMYECKUX OO0BEKTaX M
SABJICHUSAX;

« 0 oco3nanune AeUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obnacTu GU3UKY;

- [0 maHupoBaHWE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (DU3UYECKUX
3HAHMU;

-0 crpemieHue aHAIM3UPOBAaTh U BBIABIATH B3aUMOCBSI3M MPUPOJIBI,
oOIIECTBa U KOHOMHKH, B TOM YHCII€ C HCHOJb30BaHUEM (U3HUECKUX

3HAHMU;



- [ oneHka cBOMX JEWCTBUU C YYETOM BIIMSIHUS HA OKPYKAIOUIYIO CpEAy,

BO3MOKHBIX TJTOOQIBHBIX HOCJ'IGI[CTBI/II‘/JI.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOEHHUS MpOrpaMMbI IO (HU3UKE HA YPOBHE OCHOBHOTO
oOmero  oOpasoBanuss y  oOywaromierocs  OyayT  copMUpOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITFOUAIOIIHE TI03HABATEIIbHEIC
YHUBEPCAIbHBIC YYeOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC YHHBEpPCAJIbHBIC

yueOHbIe ACUCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHbBIE yUeOHbIC IEHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBHS

ba3oBble JJornueckue aecTBUA:



BBIABIIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC IPHU3HAKH OOBEKTOB
(s1BICHUIN);
« yCTAHABJIMBATh CYIIECTBEHHBIN MpU3HAK KJIacCU(UKAIIUA, OCHOBAHUS JIJIs
00001IEHNS U CPABHEHUS;

BBIABJIAITH 3AKOHOMCPHOCTU U IMTPOTHUBOPCYUHNA B PaCCMATPUBACMBIX (baKTaX,
JaHHBbIX U Ha6J'IIOI[eHI/IﬂX, OTHOCAIIIUXCA K (1)I/I3I/I‘-IGCKI/IM SIBJICHUSAM,

BbIABJIATH TPUIHUHHO--CJICACTBCHHBIC CBA3U IIPU H3YUCHHU (i)I/ISI/I‘-IeCKI/IX
SIBJICHUU U IpoHeccCoB, ACIaTb BbIBOAbLI C MCIIOJIb30BAHUCM ACAYKTHBHBIX
N MTHAYKTHBHBIX YMOSaKHIOquHﬁ, BBIABUI'aTh THITIOTE3bI O B3aMMOCBA3AX

(bU3UYECKUX BEITUIHH;

CaMOCTOSITEJIbHO BHIOMPATh CIOCO0 pelieHrs yueOHou Ppu3ndeckoii 3aaauu
(cpaBHEHME HECKOJIBKMX BapUaHTOB peuleHus, BbIOOp Haubosee
MNOAXOMSIIEr0 C YYETOM CaMOCTOSITENIbHO BBIJEICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBaTeIbCKue AeHCTBHA:

* UCII0JIB30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT NIO3HAHNUS,

* IPOBOJUTH IO CAMOCTOSITEILbHO COCTaBICHHOMY IIJIaHY OMNBIT, HECIOKHBIN
(bU3MYECKUN IKCIEPUMEHT, HEOOJIBIIOE HCCIeq0BaHUE (PU3HMUECKOTO
SIBJICHUS;

- OIICHMBAaTh Ha TMPUMEHUMOCTb M  JIOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCJICOBAHMS WJIU SKCIICPUMEHTA;

* CAMOCTOSITENIBHO (POpMYJIMPOBaTH 00OOIIEHUSI U BBIBOJBI O pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHHUS, OIIBITA, UCCIICAOBAHUS;

 IPOTHO3UPOBATh  BO3MOJKHOE  JlajbHEHIIee pa3BUTHE  (U3UUECKUX
MPOLIECCOB, a TaKXKE BBLABUTATH MPEAMNOJOXKEHUS 00 WX Pa3BUTUU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

 IPUMEHSTH PA3JIMYHbIE METOAbI, HHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
otOope MH(MOPMAIMU WU JTaHHBIX C YYETOM NPEAJIOKEHHOW Y4uyeOHOM
busnueckoil 3a1auu;

« QHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIIHIO

PA3IIMIHLIX BUOOB U (I)OpM npcaCTaBJICHUA,



a
* CAMOCTOSITEJIbBHO ~ BBIOMpaTh ONTUMAJbHYI0 (QOpMy MpeaCTaBICHUS

uHQOpMaAIlMM W WUIIOCTPUPOBATH pelIacMble 3aa4ll  HECJIONKHBIMU
cXeMamu, 1uarpaMmMaMiu, HHOU rpaduKkoil 1 UX KOMOMHALIUSAMH.
KoMmMmyHuKaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIE IeiiCTBHS:

« B Xo7¢ OOCYyXIeHHs y4eOHOro maTepuana, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOIl TeMbI
U BBICKa3bIBaTh HMJICH, HAIlCJICHHBIC HA PEIICHHE 3aJa4d U TOAep KaHHe
0J1aroxenaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOU CYXICHHUS C CYXICHUSIMH JPYTrUX YYaCTHHKOB
auanora, OOHapy>KMBaTh pPa3IMuue U CXOJCTBO MO3ULIUNI;

« BEIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

« IyOJUYHO MPEACTABIATH PE3yJIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA);

* TOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHIHON Y MHAUBUAYATLHON
paboThI IpH PEUIEHUU KOHKPETHOM (PU3UUECKOI MPOOIEeMBb;

« IPUHUMATh TEIHM COBMECTHOM IESTENbHOCTH, OPTaHU30BbIBAThH IEUCTBUSA
no €€ JOCTUKEHHUIO: paclpelensTh pPOJu, OOCYXIaThb MPOLECCH U
pe3yJibTaTbl COBMECTHOW paboThl, 0000IIaTh MHEHHUS HECKOJIbKHUX
JIIOCH;

« BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTasl KaueCTBEHHOTO pe3yJibTara 1o
CBOEMY HAMNpPABJICHUIO W KOOPAMHHUPYS CBOU JEHUCTBUSI C JAPYTHUMH
YJICHAMH KOMaH/IbI,

- OIICHUBATh KA4e€CTBO CBOCTO BKJaJa B OOIMKA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITeNIbHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBHS.
PeryasiTuBHbIe YHHBepcaJbHbIe yuyeOHbIe nelCcTBUA
Camoopranu3anmusi:

* BBISIBJISATH MPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CUTYalUsIX, TPEOYIOIINX
JUTsl pelieHus (PU3nYecKux 3HaHUM;

- ODUCHTUPOBATHCA B  PA3JIMYHBIX [OJAXOJAX MNPUHATUS  pELICHUMN
(MHIWMBUYyallbHOE, TIPUHATHE PEUICHHs] B TPYMIE, MPUHATHE pPEUICHH
IPYIION);



0
* CAMOCTOSITEJIbHO COCTABJISITh AJITOPUTM pEelIeHUs (PU3NYECKON 3a7a4ul UITU

IJlaHa MCCIIENOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHUPOBATh MpeiaraéMble BApUAHTHI PEHICHUI; O
nenatb BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHATbHBINA HHTE/ICKT:

- 1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMy U MpeaJiaraTh IUiaH €€ U3MEHEHUS;

« OOBACHATh MNPUYMHBI  JOCTIKEHUS  (HEJOCTHXKEHHS)  pe3yJbTaToB
NeSATEeIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

« BHOCUTh KOPPEKTHUBHI B JCATEIBHOCTh (B TOM YHUCJI€ B XOJ BBINOTHEHUS
(GU3UYECKOr0 HCCIIENOBaHUS WM TMPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHMBIIMXCS CHUTyallid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HHUKILIUX TPYAHOCTEM;

* OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUSM;

« CTaBUTH c€0s1 Ha MECTO APYroro 4YeJoBeKa B XOJ€ CIOpa WU AUCKYCCUU Ha
HAay4YHYIO TE€MY, [OHMMAaThb MOTHUBBI, HAMEpPEHHUS W JIOTHUKY ApPYroro;
NpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpHU pelieHUH (U3HUECKUX 3a]ad

HJIN B YTBCPKACHUAX HAa HAYUYHBIC TCMbI M TAKOC JKC IIPpaBO APYIOro.

HPEIMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenus B 7 KJjacce MpeIMETHBIC pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh COOPMUPOBAHHOCTD y O0YUYAIOIINXCS YMEHUIN:

* UCIIOJIB30BaTh  MOHATHA:  (U3MYECKHE U  XUMUYECKUE  SIBJICHUS,
HaOJIIOZICHUE, SKCIEPUMEHT, MOJEIb, TUIOTEe3a, €AUHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJUHEIHOE), TPAeKTOPHs, PABHOJEHUCTBYIOIIAS
cuina, gaepopmanus  (ympyras, — IUIacTU4YecKas),  HEBECOMOCTb,
COOOMIAIOITUECS COCY/IBI;

- pa3nu4ath sBiIeHUsA (nIuddys3us, TETIOBOE IBIKEHHME YAaCTHIl BEIIECTBA,
PaBHOMEPHOE  JIBUKECHHUE, HEPABHOMEPHOE JBWKCHUE, WHEPIMA,
B3aUMOJICMCTBHAE TEJI, PABHOBECUE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO

BpalllCHUA, IICpCaada OdaBJICHUA TBépI[BIMI/I TCIaMH, XHUAKOCTAMHU H



razam, arMocepHOoe [aBlieHHE, IUIaBaHUWE TeJl, MPEBpaIICHUs
MEXaHUYECKON PHEPruu) MO OMHUCAHUIO MX XApaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE;

- pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (PU3NYECKUX SABICHUI B
OKPY’KalollleM MHUpPE, B TOM 4YuCie (U3MUYECKUE SBJICHUS B MPHUPOJE:
IpPUMEPBI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B KUBOM U HEXKUBOUN
OpUpoAe, IEHUCTBUE CWJIbl TPEHUS B NPUPOAE U TEXHUKE, BIIUSAHUE
aTMOC(EpHOro JaBJIEHUS HA KUBOM OPraHu3M, IJIABaHUE PbIO, PhIYaru B
TeJe 4YeJIoBEKa, MNPH HSTOM TMEPEBOJUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIACISTh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUYECKUX
SIBIICHUI;

- OMHUCHIBATh M3YUYEHHBIC CBOMCTBA TeNl M (PU3UYECKUE SIBJICHUS, UCIIONB3YS
¢dbuznyeckue BEIMYMHBI (Macca, 00BEM, MJIOTHOCTH BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHIIA TSAKECTH, BEC
Tela, CWJia TpeHus, MAaBjieHue (TBEPAOro TeJa, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUjla, MEXaHUYecKasi padoTa, MOUTHOCTb, MJIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TMOJE3HOro JEHCTBUS MEXaHU3MOB,
KMHETHYECKass M TMOTEHIMaJIbHAs DHEPrus), Mpu OMNUCAHUM TMPaBUIILHO
TpakToBaTb  (U3MUECKUN CMBICT  HUCIOJB3YEMBIX  BEJIMYMUH, HX
0003HauCHUS W €AUHUIBI (PU3UYECKUX BEIMYMUH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIOIIME JJAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMU BEJIMUYUHAMH,
CTpPOUTh TpaPUKU H3YUYEHHBIX 3aBUCUMOCTEH (DU3UYECKUX BEIUYMH,
XapaKTepU30BaTh CBOMCTBA Tei, (U3UUECKUE SBICHUS M MPOILECCHI,
UCIIOJIb3YSl MPaBUIIA CIOXKEHUS CUi (BIIOJIb OAHOM MpsiMoit), 3akoH ['yka,
3akoH [lackais, 3akoH Apxumesa, IpaBuiIo paBHOBECHS pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHUYECKOM
OPHEPruv, TpPU OSTOM JIaBaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKoHA H
3aMKUChIBaTh €r0 MATEMATUUYECKOE BHIPAKEHHCE;

« OOBACHSTH (PU3UUYECKHE SIBJICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATH TIPUYMHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH 00BsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ onmopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX

SBJICHUM, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;



a
. pemiath pacy€THhIE 3adayud B 1—2 JACHCTBUSA, WCIOIB3YS 3aKOHbI U

dbopmyIbl, CBA3bIBAMOIIME (HM3UUYCCKUE BEIMYMHBI: HA OCHOBE aHaln3a
YCIOBUS  3aJa4d  3alMChIBATh  KPaTKOE  yCJIOBUE, MOJCTABIATH
(¢u3nueckue BEIUYHUHBI B (OPMYJbI M MPOBOAUTH PACUEThl, HAXOAUTH
CIIPABOYHBIE JaHHbIE, HEOOXOAMMBbIE ISl PEIIEeHUs 3aJad, OLEHUBATH
PEATMCTUYHOCTD MOIYYEHHON (PU3HUECKON BEIMYNHBI;

- pacno3HaBaTh NPOOJEMBI, KOTOpPHIE MOYXHO PEHIIUTh IpPU MOMOLIU
(U3NYEeCKUX  METOJOB, B  ONWCAHMM  HCCIECJOBAaHUSA  BBIACIATH
IPOBEPSAEMOE PEANONOKEHHE (rumotesy), pasiinyaTth 151
WHTEPIPETUPOBATH MOJYUYEHHBIM pe3yJbTaT, HAXOAUTh OIIMUOKH B XOE
OMbITA, IETIATh BBIBOJIBI IO €r0 PE3YJIbTATAM;

« IPOBOJUTH OMBITHI 1O HAOMIOJAEHUIO (U3MYECKUX SBICHUU WU
bu3znuecKux CBOWCTB TEJ: bopMynIupoBaTh IIPOBEPSIEMBIEC
NPEANOJOXKEeHUs,,  COOMpaTh  YCTAHOBKY U3  MPEMJIOKEHHOTrO
000pyI0BaHUs, 3aMKUCHIBATH X0 OIbITa U (POPMYIUPOBATH BHIBOIBI;

* BBIIIOJIHATH MPSIMbIE M3MEPEHUS PACCTOSHHS, BPEMEHH, MacChbl Tela,
o0béMa, CHJIBI W TEMIEPATyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX H
u(POBBIX MPUOOPOB, 3aMKUCHIBATH TMOKa3aHWs NPUOOPOB C YUYETOM
3aJIaHHON aOCOJIFOTHON MOTPENTHOCTH U3MEPEHUM;

« IPOBOJAUTH UCCJEIOBAHUE 3aBUCUMOCTH OJTHOW (PU3MUECKON BETUYUHBI OT
JIPYrol € HCHOJIb30BAHUEM TMPSAMBIX H3MEPEHUUM (3aBUCUMOCTH IyTH
PaBHOMEPHO IBHWXKYILETOCS Tela OT BPEMEHU JABWIKCHHS TEJA, CHJIIbI
TPEHUSl CKOJBXKEHHUSI OT Beca Teja, KauecTBa 00pabOTKM MOBEPXHOCTEH
T€Jl U HE3aBUCUMOCTHU CUJIbl TPEHHUS OT IUIONIAU CONPUKOCHOBEHHUS TEll,
CUJIbl YIPYTOCTH OT YJJIMHEHUS NPYXKUHBI, BBITAIKUBAIOLIEH CUJIBI OT
o0béMa MOTPYKEHHOW 4YaCTU Tella W OT IUIOTHOCTU >KUJKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYXEHO TEJIO, YCIOBUH IIJIaBaHUs TeJl, YCIOBUW pPaBHOBECHS phluara

1 OJIOKOB), y4acTBOBATh B



IUIAHUPOBAHUM Y4YeOHOTrO HCCIEeIOBaHUs, COOUpPATh YCTAaHOBKY H
BBITOJIHATh U3MEPEHUs, CIeAys MPeIOKEHHOMY IUIaHy, (PUKCUPOBAThH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (U3MYECKUX BEIWYUH B BUJE
NpEeIOKEHHBIX TaONUIl U TpadUKOB, JeNaTh BBIBOABI 10 pe3yibTaTaM
UCCIICJIOBAHMS,

* IPOBOJINTh KOCBEHHBIE W3MEPEHUs (PU3NYCCKUX BENHUWH (TUIOTHOCTH
BEILIECTBA KUAKOCTH WU TBEPAOrO Tela, CUJa TPEHUS CKOJIbKEHUS,
JaBJICHUE BO3/JyXa, BBITAJKHUBAIOIIAs CuUJla, JCHCTByIOlmas Ha
MOTPYXEHHOE B KUIKOCTH TeNO, KOA(DOUIIMEHT MOJE3HOTO IEHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAYysl TMPEAJIOKCHHOW WHCTPYKIUU: TpU
BBIMOJTHEHUH W3MEPEHUN COOMpPATh AKCIEPUMEHTAIBHYI0 YCTAaHOBKY U
BBIUMCIISITH 3HAYEHUE UCKOMOW BEIMYMHBI;

- cOOMIOIaTh  MpaBWJa TEXHUKU Oe€30MacHoCTH Ipu  pabore cC
71a00paTOPHBIM 000PYI0BaHUEM;

« YKa3bIBaTh MPHUHITUIBI IEHCTBUS MPUOOPOB W TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JAMUHAMOMETpP, COOOIMIAIONIUECS COCYIbI, OapomeTp,
phIvar, MOABMKHBIN M HETIOABYKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

+ XapaKTepU30BaTh MPHUHIIMIBI JCHCTBUS HW3YYCHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOpPOW Ha WX OMHCAHWs (B TOM YHUCIE:
MOJAIIUITHUKY, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHA TMpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HUCIONb3Ys
3HaHUS O CBOMCTBAaX (PU3NUYECKUX SIBJIICHUN U HEOOXOAUMBIE (PU3UYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

« IPUBOJUTH  TPUMEPHl  (HAXOAWTh HMHQPOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HMCTOIB30BaHUs (PU3NUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU JIs oOecrieueHnss 6€30IacHOCTH MpH OOpaIlleHUH ¢ MpruOopamMu
U TEXHUYECKUMHU yCTPONUCTBAMH, COXPAHECHUS 3/I0POBbSI M COOJIOICHUS
HOPM 3KOJIOTMYECKOT0 MOBE/ICHUS B OKPYXKAIOIIEH Cpeie;

* OCYHIECTBIIATh OTOOp HWCTOYHWUKOB wuHPopMmanuu B HHTepHeTe B
COOTBETCTBUM C 3aJlaHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE
UMEIOIUXCS 3HAHUM W TyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHHKOB
BBIJICTISATE HMH(OPMAIIMIO, KOTOpas SBISETCS TMPOTHBOPSYMBOU WIIH

MOJKET OBITH HGHOCTOBepHOﬁ;



* UCIIOJIB30BAaTh IMPHU BHIITOJIHEHUH YUE€OHBIX 33JaHUI HAy4YHO--TIOMYJISIPHYIO
IUTEPATYpy (PU3NYECKOrO COAEpIKAHUSA, CIPABOYHbIE MaTEpHabl,
pecypcel cetn HHTepHeT, BianeTb NpUEMaMU KOHCIIEKTUPOBAHUS
TEKCTa, NpeoOpa3zoBaHus MHPOPMAIIMU U3 OJHOM 3HAKOBOM CHUCTEMBI B
APYTYIO,

* CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB HH(OpMauud (PU3NUECKOTO COJEpKaHUs, B
TOM 4YHCIe MNYOJIMYHO JeNaTh KpaTKUE COOOIIEHHS O pe3yJibTarax
MPOCKTOB WM Yy4YE€OHBIX HCCIEIOBAaHUN, TMPU OSTOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUWHBIN ammapaT Kypca (u3uku,
CONPOBOK/JIATh BBICTYIUIEHUE ITPE3CHTALINEN;

* IPY BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEHOBAHUM paclpeiesiTh
00S3aHHOCTH B TpYIIIIE€ B COOTBETCTBHM C MOCTABICHHBIMU 3aJauyaMH,
CIEAUTh 32 BBINOJHEHWEM IUIAHA JEUCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B  JCATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aMMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

K xoHmy oOydenus B 8 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh COOPMUPOBAHHOCTD y O0YUYAIOIINXCS YMEHUIN:

* ACTI0JI30BATh ITOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJ,  arperatHble  COCTOSIHUS ~ BELIECTBa,
KpUCTAJUTMYECKUE U aMOp(HbIE Tella, HACBHIIIEHHBIN U HEHACBIILIEHHbBIN
rmap, BJIQXHOCTb BO3QyXd, TEMIIEpAaTypa, BHYTPEHHSS DOHEPIus,
TEIUIOBOM  JIBUTAaTE€b,  JJIEMEHTAPHBIM  DBJIEKTPUYECKUU  3apsm,
AJIEKTPUYECKOE TI0JIe, NPOBOAHUKUA W JUBJIEKTPUKH, IOCTOSHHBIN
AJIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

« paznuuath SBJICHUS (TEIJIOBOE pAaCUIMpPEHHME U CXKaTHhe, TeIulonepenaya,
TEIUIOBOE  PAaBHOBECHE, CMAYMBAHWE,  KAlWUIAPHBIE  SIBIICHUS,
HCIIapEHue, KOHJICH AU, IIJIABJIEHUE, KpUCTaJUIU3alus
(oTBepAeBaHUE), KHUIIEHHE, Tervlonepeaaya  (TEMIONpPOBOAHOCTb,
KOHBEKLHUS, U3TyUYCHHUE), FICKTPU3ALIMS TEJ, B3aUMOJICHCTBHUE 3aps/IOB,
JNEUCTBUS AIIEKTPUYECKOTO TOKa, KOpPOTKO€E 3aMBbIKaHUE,
B3aHMOJICMCTBME MArHUTOB, JEUCTBUE MAarHUTHOTO TNOJISI HA TPOBOJHUK

C TOKOM, JJICKTPpOMArunuTHasA I/IHIIYKIII/I}I) IO OIMMCAHHNIO UX XAPAKTCPHbIX



CBOMCTB M Ha OCHOBE OTIBITOB, JICMOHCTPUPYIOIIMX JaHHOE (U3HUECKOE
SIBJICHHC;

- pacrio3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3UYECKUX  SBJICHUNW B
OKPY’KaloIlleM MHpEe, B TOM 4YHCie (PU3WYECKHUE SBJIICHHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE W KaNWUISIPHBIE SIBICHUS B TPUPOJIE,
KpUCTaJUIBl B Tpupoje, uznydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 0Opa3oBaHME pOCHI, TyMmaHa, UHEsS, CHera,
ANIEKTPUYECKUE SIBICHUS B aTMocdepe, DICKTPUUECTBO KUBBIX
OpraHU3MOB, MAarHUTHOE TOJie 3eMiu, Jpedd TMOoIIOCOB, POJIb
MAarHUTHOTO TMOJS ISl )KM3HU Ha 3emJie, MOJSPHOE CUSHUE, MPU ITOM
NEPEeBOJAUTh  NPAKTUYECKYIO  3a7adyy B  Y4eOHYIO,  BBLIACIATH
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX SIBJICHU;

* ONUCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUS, UCIIOJIb3YSI
¢usznueckue  BEIWYUHBI  (TeMImeparypa, BHYTPEHHSS  JHEpPrus,
KOJIMYECTBO TEIIOTHI, YJeIbHasi TEIUIOEMKOCTh BEIECTBA, yAENbHAsS
TEIJIOTa TUIABJICHMSI, YJIeJbHAas TEIUIoTa MapooOpa3oBaHusd, yIeIbHas
TEMJIOTa CTrOpaHus TOIUIMBA, KOA(M(PUIIMEHT TMOJIE3HOTO JEHCTBUS
TEIJIOBOM  MAIIUHBI, OTHOCUTENIbHAS  BJIAXKHOCTH  BO3/yXa,
ANEKTPUYECKUN 3aps]l, Ccuila TOKa, DOJIEKTPUUYECKOE HaIpsiKEHUeE,
CONPOTHUBIIEHUE MPOBOJHUKA, YAECIbHOE CONPOTUBIICHUE BEILECTBA,
paboTa U MOIIHOCTH 3JEKTPUUYECKOTO TOKA), IPU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3NYECKUN CMBICI UCIIOIb3YEMbIX BETUYMH, 0003HAUECHUS
U €IUHULBI (U3UYECKUX BEIUYHMH, HAXOAUTH (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3NYECKYIO BEIWYUHY C JIPYTMMHU BEJIUYUHAMHU, CTPOUTH
rpauKu U3yYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;

* XapaKTepu30BaTh CBOWCTBA Tei, (PU3MUECKUE SBICHUS U IIPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOU TEOPHH
CTPOCHHUS BEIIECTBA, MPUHIIUI CYTEPIIO3UIINH TI0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma [jsi ydacTka UeIH,
3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUsl PHEPTrUU, IPHU STOM J1aBaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTeMAaTHYECKOE

BBIPAYKEHHE;



- OOBSICHATH (U3MYECKHE MPOLECChl W CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCT€  CUTyalUud  MPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHUE U3 1-2
JIOTUYECKHUX I11aroB C OMOpPoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PUBHMUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

- pemiaTh pacy€THbIC 3aJayu B 2—3 JEHUCTBUS, HCHOJIb3YS 3aKOHBI H
dbopmyIbl, CB3bIBarOIME (DU3NUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIOBHUA 3aJa4M 3alKChIBATh KPATKOE YCIIOBHUE, BBISBIATH HEAOCTATOK
JAHHBIX JUIS pEHIeHWs 3aJadyd, BbIOMpATh 3aKOHBI U  (HOPMYIIBI,
HEoOXoAuMbIE i1 €€ pelleHus, MPOBOJUTH PAcu€Tbl U CPABHUBATH
NOJIyYEHHOE 3HAu€HHEe (PU3UYECKOW BEIUYMHBI C U3BECTHBIMH
JaHHBIMU;

- pacnio3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO pEUIUTh MpPHU [OMOIIH
(pu3HUECKUX METOJO0B, MCHOJb3Yys ONMUCAHUE UCCIEIOBAHMS, BBIACIATH
MPOBEPSAEMOE TPEANOJIIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpPsIKa
MIPOBEICHUS UCCIEAOBAHUS, 1€J1aTh BBIBOBI,

* IPOBOJIUTh OMBITHI TIO HAOMIOACHUIO (U3HYECKUX SBICHUM WIH
¢u3nueckux CBOMCTB Tei (KamWUISIpHBIE SIBJICHUS, 3aBUCUMOCTH
JaBJIEHUSI BO3JlyXa OT €ro o0bEMa, TeMIepaTryphl, CKOPOCTH Ipoliecca
OCTBIBAaHWSI W HArpeBaHUs IPU M3JIYYEHUM OT LBETA H3JIyYarolleu
(mornomaronei) MOBEPXHOCTH, CKOPOCTb HMCHApeHUs BOJbI  OT
TEMIEPATYPbl KUAKOCTA W IUIOIIAANA €€ MOBEPXHOCTH, JJIEKTPU3ALIMS
T€JI W B3aWUMOJEWCTBUE DJIEKTPUYECKHUX 3apsifoB, B3aUMOJCHCTBHUE
NOCTOSTHHBIX MarHWTOB, BU3yalln3alyMs MarHUTHBIX TOJIEWM MOCTOSTHHBIX
MAarHuTOB, JEWCTBUS MATrHUTHOTO TIOJSI HAa MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJIBUTATENSI MOCTOSHHOTO
TOKa): (OPMYJIUPOBATh MPOBEPSEMBIC MPEIANOIOKEHHUS, COOUPATH
YCTaHOBKY U3 MIPEIJIOKEHHOTO 000PYI0BAHHUS, ONMUCHIBATH XOJ] OMBITA U
(bopMyIUpOBaTh BHIBOJIBI;

* BBIIOJIHATh ~ NPAMBIE  HU3MEPEHHS  TEMIIEPATypbl, OTHOCUTEIBHOMU
BJIAJKHOCTH BO3/lyXa, CHJIbBI TOKA, HANOPSOKEHUS C HCIOJb30BAHHEM

AHAJIOI'OBBIX HpI/I60p0B U JaTYUKOB (1)I/IBI/ILICCKPIX BCJIMYHWH, CPABHUBATDH



pe3ynbTaThl  U3MEpPEeHUl ¢ y4€ToM  3aJlaHHOM  aOCOJIOTHOM
HOTPEIIHOCTH;

* IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOU (PU3MUECKON BEIMYUHBI OT
ApYrol ¢ UCHOJB30BAHHEM IMPSIMBIX HU3MEpPEHUN (3aBUCHMOCTD
COTNPOTHUBIICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOLIATU IMONEPEUHOTO
CEYCHUSI W YJACIBHOIO COMPOTHUBJICHUS BEIECTBA MPOBOJIHUKA, CHUIIBI
TOKa, MAYIIETO 4Yepe3 MPOBOJHUK, OT HANpPsDKEHUS HAa MPOBOJHUKE,
UCCIIEIOBAaHUE TIIOCJIEOBATENIbHOIO M MApaJJIENIbHOIO COEJUHEHUI
MPOBOJIHUKOB): TUIAHUPOBATh HCCJIEIOBaHUE, COOMpPATh YCTAHOBKY H
BBITMOJIHATh U3MEPEHUS, CIeAysl MPEUI0KEHHOMY IIJIaHy, (UKCUPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJE TaOnuil U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 Pe3yJIbTaTaM HCCIIEIOBAHMUS,

* IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX BeIWYUH (yAelibHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIIEHHE MPOBOJHMKA, padoTra u
MOIIHOCTh JJICKTPUUECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPAThH
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIEIYs MPEII0KEHHON HHCTPYKIIUH,
Y BBIYUCIISITh 3HAUCHUE BEJIMYUHEI,

- cOOMOIaTh  MpaBWia TEXHUKM  O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

« XapaKTepU30BaTh MPHUHIMIBI JCHCTBUS HW3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOMl HAa HUX OMUCAaHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETP, MMapoBas TypOUHA, aMIIEpMETD,
BOJIbTMETP, CUETUYHUK AJICKTPUUECKON IHEPTUU, DJIEKTPOOCBETUTEIHHBIC
npuodopHI, HarpeBaTelIbHbIC AIEKTPOIIPUOOPHI (mpumepsl),
ANEKTPUYECKUE TPEAOXPAHUTENIN, AJICKTPOMATHUT, 3JICKTPOIBUTATENb
MOCTOSIHHOTO TOKA), MCIOJIb3ysl 3HAHWS O CBOWCTBaX (U3MYECKUX
SIBJICHUH 1 HEO0XO0UMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

- pacmo3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOMCTBA U HU3MEPUTEILHBIC
npuOOpbl MO CXeMaM W CXEMaTUYHBIM pPHCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JABUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIIATh CXEMBbI AJIEKTPUUECKUX

ueneﬁ C nocCJICAOBATCIIbHBIM KW IIApalJICIIbHBIM COCANHECHUEM



OJICMCHTOB, pasjadast YCJIOBHBIC 0003HaYCHUS OJICMCHTOB
QJICKTPUYICCKHUX ueneﬁ;

NPUBOJIUTL  TPUMEPbl  (HAXOAWTh HMHPOPMAIMIO O  MPUMEPAX)
NPAKTHYECKOT'O HCITOJIB30BaHMS (PU3MUSCKUX 3HAHWK B ITOBCEIHEBHOM
KU3HU I oOecreueHusi 6€30MacHOCTH NP OOpaIlleHnH ¢ puOopaMu
1 TEXHUYCCKUMH YCTPOMCTBAMH, COXPAHCHUS 3I0POBBS U COOJIIOICHHMS

HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOIIEH Cpejie;

OCYUIECTBISATh TMOUCK HH(OpManuu (HU3UYECKOTO COACpPXKAHUSA B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M IyTEM CpPaBHECHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBIIEIATh HMH(POPMALIMIO, KOTOPAs
ABJISIETCS] IPOTUBOPEUMBOM WIIK MOXKET ObITh HEJOCTOBEPHOM;

* UCITIOJIB30BAaTh MPU BHIMTOJIHEHUH YUE€OHBIX 3aJaHUI HAy4YHO--IIOMYJISIPHYIO
aUTEPATypy (PU3NYECKOro COAEpKaHUs, CIPABOYHbIE MaTepHUAabl,
pecypcel cetn HHTEpHET, BIaaeTh MNpUEMaMU KOHCIIEKTHPOBAHMS
TeKCTa, Mpeodpa3zoBaHus WHGOPMAIIUA M3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYIO,

- CO371aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHWS,
00600mmass wHpOpMANMI0 W3 HECKOIBKHMX HWCTOYHHUKOB (HHU3UUECKOTO
COepXaHus, B TOM 4YHCIEe MNyOJIMYHO TMPEACTABIATh PE3YJIbTAThI
IIPOEKTHOW WJIM UCCIEA0BATEIBCKON AEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YUYECHHBIM TOHATUMHBIA ammapar Kypca (QU3HKW,
CONIPOBOK/IATh BBICTYIUIEHUE ITPE3CHTALINEN;

* IpU BBIMOJHEHUU YUYE€OHBIX MPOCKTOB M HCCIEIOBAHUN (HUZUUECKUX
MPOLIECCOB paCTpeNesiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMM 33Jla4aMHU, CJICIUTH 3a BHIIIOJIHEHUEM IUIaHA JEUCTBUIA
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJAJ B
NEATEIbHOCTD TPYIIIbI, BBICTpanBaTh KOMMYHHKAaTHUBHOE
B3aUMO/ICHCTBUE, IPOSBIISSI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K koHiy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh COOPMUPOBAHHOCTh y O0YUYAIOIINXCS YMEHUMN:

* ICTIOJIb30BaTh IOHATHUS: CHCTEMA OTCYETA, MAaTEepUAIIbHAS TOYKA,

TPaeKTOPHsI, OTHOCUTEIHLHOCTh MEXAaHHUUECKOTO JBMXECHUS, AeOopMaIIHs

(ympyras, IiacTHYecKasi), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE,



HEBECOMOCTh U MEPErpy3KH, HEHTP TsHKECTH, aOCOJIIOTHO TBEPAOE TEIIO,
HEHTP TSKECTH TBEPAOIrO TeEja, paBHOBECHE, MEXaHHUUECKHE KOJeOaHMs
¥ BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
MIKaja  AJEKTPOMArHUTHBIX  BOJIH,  CBET,  OJHM30PYKOCTb W
JaJIbHO30PKOCTD, CIIEKTPHI UCITyCKaHUs U MOTJIOIIEHus, anb(a-, 6eTta- u
raMmMma-u3Jy4eHusl, U30TOIIbl, SiACpHAst SDHEPTeTHKA;

s pa3nuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBWYKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBUXKEHHE, CBOOOTHOE
najeHue  TeJ, pPaBHOMEPHOE  JIBIDKEHHE  TI0  OKPYXKHOCTH,
B3aMMOJICCTBUE  TE€J, PEAKTUBHOE JBIKEHHE, KOJIeOATEIbHOE
IBUKEHUE (3aTyXarollMe U BBIHYXKIEHHBIE KoOJIeOaHUsA), pPE30HaHC,
BOJIHOBOE  JIBHJKEHHE, OTpaX€HUE  3ByKa,  MPSMOJIMHEHHOE
pacnpocTpaHEHuEe, OTpaKEHHWE U MPEIOMJIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPa)XEHHE CBETA, Pa3JIOkKEHUE OEJIOro CBETa B CIEKTP U
CJIIOKEHUE CIEKTPAIbHBIX I[BETOB, JIUCIIEPCUSI CBETA, E€CTECTBEHHAs
PaINOAKTUBHOCTh, BO3HWKHOBEHUE JIMHEMUYATOTO CHEKTpa H3ITYUYCHUS)
MO0 OIKWCAaHUI0 MX XapaKTepPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JIaHHOE (PU3UYECKOE SIBJICHUE;

- pacrio3HaBaTh MPOSIBJICHUE M3YyUYECHHbIX (U3UYECKUX SBJICHUNA B
OKpY’KalollleM Mupe (B TOM uucie (PU3NYECKHUE SIBICHUS B MPHUPOJIE:
NPWIMBBL M OTJIMBBI, JBWKEeHHE TuIaHeT (COJIHEUHOH CHUCTEMBI,
PEaKTUBHOE JBU)XEHUE IKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO,
[[BETa TEJI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOJIOTUYECKOE JEHCTBUE
BUJIUMOTO,  YJIbTPA(PHUOIETOBOTO U PEHTTCHOBCKOTO  U3JIYYCHUH,
€CTECTBCHHBIH  PaJMOAaKTUBHBIA  (OH,  KOCMHUYECKHE  JIyYH,
PaIMOAKTUBHOE M3JIyYE€HHWE TMPUPOJHBIX MHUHEPAJIOB, JCHCTBUE
PAIMOAKTUBHBIX M3JIYUYEHHWH Ha OpraHu3M 4YeJIOBeKa), MpPU HSTOM
NEePEeBOAUTh  NPAKTUYECKYIO  3a7ayy B  Y4yeOHYIO,  BBLACIATH
CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (PU3UYECKUX SIBJICHU;

* OMHUCHIBATh U3yUYCHHbIC CBOMCTBA TN U (PU3UUECKUE SIBJICHUS, UCIIOJIb3YSI
¢u3nueckue BENUYMHBI (CpeAHsi U MTHOBEHHAs CKOpPOCTh Tejla Mpu

HCPABHOMCPHOM JABHXCHHUH, YCKOPCHHC, IICPCMCUICHUC, IIYTh, YIJIOBAd



CKOPOCTb, CUJIa TPEHHUS, CUJIa YNPYTOCTH, CUJIA TSKECTHU, YCKOPEHHE
CBOOOJTHOTO TMAJEHUs, BEC TeJa, HUMIYJbC TeJIa, HUMIYJbC CHJIbI,
MexaHu4ecKkas padoTa U MOILIHOCTb, MOTEHUUAJbHAs SHEPrus Telna,
HNOJHSTOrO HaJ MOBEPXHOCTHIO 36MJIM, IOTCHIIMAJIbHASI SHEPTUS CKATOU
OPYKUHBI, KUHETHUYECKash 3HEprus, IOJHAs MEXaHWYEeCKas SHEeprus,
Mepuol M YacToTa KojeOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa H
BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIIEHUS CpPEeAabl), IPU
OMHUCAaHUU TPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HUCIOIb3YEMbIX
BEJTUYMH, 00O3HAYCHUS W C€AUHUIIBI (PU3UYECKUX BEIUYHUH, HAXOIUTH
(dbopMyIbl, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH IPAPUKHU U3YUEHHBIX 3aBUCUMOCTEN (U3HUUECKUX
BEJINYMH;

* XapaKTepHU30BaTh CBOWCTBA Tel, (PU3MYECKUE SIBJICHHUS M IPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUsl PHEPI'HH, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHIUIT CYNEPHO3UIMU CUJI, MPUHIIMI OTHOCUTEIHHOCTH [ 'amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAKECHUS U
OpEOMJICHUSI CBETa, 3aKOHBbl COXPAHEHMs 3apsJ0BOTO U MacCOBOIO
yuceal TPU  SACPHBIX pPEaKlUaX, NpU ITOM JaBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE,

+ OOBACHATh (U3MUECKUE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCT€  CUTyalluid  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITh TPUYUHHO--CJICICTBEHHBIC CBS3HU, CTPOUTH OOBSICHEHUE U3 2—
3 JOrMYecKHX IIaroB ¢ OMNOpOM Ha 2-3 U3YYEHHBIX CBOMCTBa
busndeckux sIBICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemiatb pacu€THble 3a7ayd (OMUparonIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCIHOJIb3Ys 3aKOHbI W (OPMYJIbI,  CBS3BIBAIOLIUE
¢u3nueckue BENUYMHBI: HAa OCHOBE aHalv3a YCIOBHUS 3a/Jauu
3aMuChIBaTh ~ KPaTKO€ YyCIIOBHUE, BBISIBIATH  HENOCTAIOIIUE WU
M30BITOYHBIE JIaHHBIE, BBIOUpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC
JUTSL PEIICHUs, TPOBOAUTH PACUYEThl W OIEHUBATH PEATUCTUYHOCTH
MOJIYYCHHOTO 3HAYEHUS (PU3UICCKOMN BEITMYHNHBL;

- pacmio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPHU [OMOIIH

(bHSI/I‘leCKI/IX MCTOHOB, HUCIIOJB3YsA OIMMCAHHUC HMCCIICIOBAHM:A, BBIACIIATDH



IpOBEpsiIEMOE TMPEANOI0KEHUE, OLIEHHWBATh MPABUIBLHOCTh MOPSJIKA
NpPOBEJCHUSI MCCIENOBaHUA, JeJaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUI U OTIBITOB;

* IPOBOJIUTH OMBITHl 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WIH
¢u3nueckux CBOWCTB Tel (M3ydeHHUEe BTOPOro 3akoHa HploTOHA, 3akOHA
COXpaHEHHUsl SHEPIHH, 3aBUCUMOCTb MEpPUOAa KOJIEOAaHUU MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U *KECTKOCTU MPYKUHBI U HE3ABUCUMOCTH OT
aMIUTATYJbl MaJbIX KOJeOaHWM, MPSIMOJMHEHMHOE paclpOoCTpaHCHHE
CBETa, pa3ioxeHue Oenoro cBeTa B CIEKTp, H3YYCHUE CBOWCTB
M300paKEHHSI B INIOCKOM 3€pKajieé U CBOWCTB M300paKEHUsl MpEeIMETA B
coOuparoniei JruH3e, HaOMI0ACHUE CIUIONTHBIX W JTMHEHYaThIX CIEKTPOB
U3ITyYEHHsI): CaMOCTOSITEIbHO COOMpAaTh YCTAHOBKY W3 H30BITOYHOIO
Habopa OOOpyJOBaHUs, OMUCHIBATH XOJ OIbITA U €ro pe3yibTaThl,
(dbopMyIUpOBaTh BHIBOIBL;

* IPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPSMBIX U3MEPEHUMN, ONPeaess
CpenHee 3HaueHue wu3MepsieMol BelW4yuHbl ((OKYCHOE pPacCTOSHUE
cobuparoiieid JIMH3bI), OOOCHOBBIBATH BHIOOP CMOCOOA W3MEpPEHUS
(M3MEpPUTEIIHBHOTO TTPHOOPA);

* IPOBOJIUTh HCCIEJOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
MCIOJIb30BAHUEM TIPSMBIX M3MEPEHHN (3aBUCUMOCTH MyTH OT BPEMEHH
IpY PaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HayalbHOW CKOPOCTH, MEpUoa
Koje0aHui MaTEMaTHYEeCKOTO0 MasTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH
yIila OTPaKCHHsI CBETa OT YIJia MaJieHUsl U yria MpeIoMIICHHUS OT yria
najieHus): TUIAaHUPOBATh HKCCIICIOBAHUE, CaMOCTOSITEIbBHO COOHMpaTh
YCTaHOBKY, (DUKCUPOBATh PE3YJIbTAThl TOJYYEHHON 3aBHUCUMOCTH
(GU3NYECKUX BEIMYMH B BUAC TaOJMUI] U TpadUKOB, JIeIaTh BBIBOJBI 11O
pe3yJbTaTaM UCCIICI0BAHMUS;

* IPOBOJINTh KOCBEHHBIC W3MEPEeHHsI (U3MUECKUX BEIWYUH (CpemHss
CKOPOCTb W YCKOPEHHE Tejla IMpU PaBHOYCKOPEHHOM JIBUKEHUH,
YCKOpEHUE CBOOOJHOrO MaACHUs, KECTKOCTb MPYXKUHBI, KOADDUIIEHT
TPEHUS] CKOJILKEHHS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa U
nepuoj; KoJeOaHWii MaTEeMaTHYeCKOrO0 U TMPYXUHHOTO MAasTHHUKOB,

ONTUYECKass CWiIa coOuparolmell JMH3bI, paAUOAKTHUBHBIA (HOH):



IUTAaHUPOBATh U3MEPEHHsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIIIOJIHATh ~ WU3MEPEHMS, CIeays  MPEIJIOKEHHOM  HHCTPYKIHH,
BBIUMCIIATh 3HAUEHUE BEIMYMHBI W AHAJIU3UPOBATH IOJYUYEHHBIE
pe3yabTaThl C YYETOM 3aJaHHON MOTPEUTHOCTH U3MEPEHUM;

- cOOMIOIaTh  MpaBWJIa TEXHUKU  O€30MacHOCTH TMpu  pabote ¢

1ab0paTOPHBIM 000PYIOBAHUEM;

s pa3nu4aTh OCHOBHBIE NPHU3HAKM W3YUYEHHBIX (DU3HUUYECKUX MOJEIICH:

MarepuaibHas TOYKa, a0COIMIOTHO TBEPAOE TEIO, TOUECUHBIN MCTOYHHK
CBEeTa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJelb aToMa, HYKJIOHHas

MO/IEJIb AaTOMHOTO SIIPa;

* XapaKTepH30BaTh MPUHLMIBI JEUCTBUS HM3YyYECHHBIX MPUOOPOB H

TEXHUYECKHUX YCTPOMCTB C OMOpPOM HAa MX omucaHus (B TOM YHCIE:
CIIUJIOMETP, AATYMKU TOJOKEHHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, IepUCKom, ¢oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibCOHa), HMCMONB3ys 3HAHUSA O
CBOMCTBaX (MBMYECKUX SBICHUM U HEOOXOAWMBIC (HHU3UICCKHEC

3aKOHOMCPHOCTH,

HCIIOJIb30BATh CXEMbI M CXCMATUYHLIC PUCYHKHU H3YUYCHHBIX TCXHHYCCKUX

YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOIECCOB
MpU PEIICHUH y4eOHO--MPAKTUUYECKUX 3aJlay, ONTHYECKUE CXEMBI IS

MOCTPOEHUS U300paKEHUH B IJIOCKOM 3€pKajie U cOOMparolle JTMH3E;

OPUBOAUTL  HpUMEphl  (HAXOauTh  HMHPOPMALMIO O  IPUMEPAX)

IPAKTUYCCKOTO MCIOJIb30BaHUs (DPH3NYCCKUX 3HAHUH B IOBCEIHEBHOM
KU3HU JJIs1 oOecreueHnsi 0€30MacHOCTH NP oOpallieHuH ¢ puOopamMu
¥ TEXHUYCCKUMHU YCTPOUCTBAMHM, COXPAHCHHS 370POBbS M COOJIIOICHHUS

HOPM SKOJIOTUYECKOT0 MOBE/ICHUS B OKPYXKAIOIIEH Cpeie;

OCYUIECTBIISATh MOUCK HH(POpMaUUU (PU3UYECKOrO0 COAECpPKAHUS B

WNurtepuere, camocTosTeNnbHO (GOpMYIUPYSd TOMCKOBBIM  3ampoc,
HAaXOIWTh  IIyTH  OINPENENIEHUs  JOCTOBEPHOCTH  IOJYYEHHOM
uH(popMalMid Ha OCHOBE HMEIOIIUXCS 3HAHUM M JIOMOJHUTEIbHbIX

HCTOYHHKOB,

HCIIOJIB30BAaTh IMPH BLIIIOJIHCHHUU y‘-Ie6HBIX BaHaHI/Iﬁ HaYy4YHO--IIOIIYJIAIPHYIO

auTepaTypy (pu3MUeckoro colep)KaHWs, CIpPaBOYHBIE MaTepuabl,



pecypcel cetu MHTepHer, BiageTb INpuUEMaMU KOHCIIEKTUPOBAHMS
TEKCTa, NpeoOpa3zoBaHusd MHPOPMAIIMU U3 OJHOM 3HAKOBOM CHUCTEMBI B
APYTYIO,

* CO3J1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
nH(pOpMaIMd U3 HECKOJIBKUX HCTOYHHUKOB (DU3UYECKOTO COIEp KaHMUs,
myOJIMYHO MIPEJICTABIATh pe3yJIbTaThI MPOEKTHOU W
HCCIIEN0BATEIILCKOU IESITENBHOCTH, PU 3TOM I'PAMOTHO HCIOJIb30BaTh
M3YUYEHHBI MOHSTHIHBIA ammapaT u3y4aeMoro paszziena (UMK u
CONIPOBOJK/IaTh BBICTYIUICHHE MpE3CHTAlHNEeH ¢ y4ETOM OCOOCHHOCTEM
ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE

INJIAHUPOBAHME 7 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHHe pa31e/ioB U TeM R o (uudposrbie)
i HporpaMMBI OHTPOJIbHbIE PAKTHYECKHE | oGha3opaTebHBIE
Bceero padoThI padoThI pecypenl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
11 o » bubmuorexa [JOK

' H3HIA = HayKa O [pHpOae https://m.eds00.ru/7f416194
12 o » 1 bubmuorexa [JOK

' HBHHCCKHE BB https://m.edso0.ru/7f416194
13 B . ) 1 bubmuorexa [JOK

. CTECTBEHHOHAYYHBIA METO/1 MO3HAHUS https://m.edsoo.ru/7f416194

Hroro no pazneny 6

Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
21 C 1 bu6mmorexa [IOK

' Tpoete etliectna https://m.edso0o.ru/7f416194

JIBM>KeHUE U B3aUMOJICHCTBUE YACTHI] bu6mmorexa [IOK

2.2 BEILECTBA 2 1 https://m.eds00.ru/7f416194
53 A ) bubmuoreka [JOK

' TPEraTHLIC COCTOANMA BetllecTa https://m.eds00.ru/7f416194

Wroro no pazmeny 5

Paznen 3. /IBuskeHMe U B3aUMO/IeiicTBHE TeJl
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bubmuoreka [JOK

3.1 Mexanueckoe ABioKeHHE 3 https://m.edso0.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 bu6mmoreka [IOK
https://m.edso0.ru/7f416194
33 14 bubnunoreka LIOK
' Crna. Brget cun https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
Hasnenue. Ilepemaua npaBiaeHusi TBEPIABIMU bubnunoreka LIOK
4.1 Te€JaMU, JXUJIKOCTSMHU U Ta3aMH 3 https://m.edsoo.ru/7f416194
42 5 bubmuoreka [{OK
' Hasienue KuKocTH https://m.edso0.ru/7f416194
43 A 6 bubanoreka LIOK
' TMOCEpHOE AABTEHHe https://m.edsoo.ru/7f416194
JleiicTBHE )XKMIKOCTH M ra3a Ha NOTPYKEHHOE bubmuoreka [IOK
44 B HUX TEJIO ! https://m.edso0.ru/7f416194
Hroro mo pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEPrus
51 Pt 3 bubnuoreka [{OK
' aboTd H MOIIHOCTE https://m.edsoo.ru/7f416194
but6mmorexa [IOK
5.2 [IpocThie MeXaHU3MBI 5

https://m.edsoo.ru/7f416194
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but6mmoreka [IOK

53 Mexaiiieckas oHEpri 4 ! 1 https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM K (undposrie)
° n/m HporpaMMBI oHTpoJIbHbIe | IIpakTHYeckue 06pazoBaTeIbHbIE
Bceero padoThI padoThI pecypeb
Pa3pnen 1. TenuioBble siB1eHHS
5 bu6mmoreka [JOK
11 CrpoeHne u CBOWCTBA BEIIECTBA 7 hitps:/m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternosbie mporieccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 28
Paspnen 2. JiiekTpuyeckue 1 MarHUTHbIE SIBJICHHUS
5 DnexTpuuecKue 3apsbl. 3apsHDKEHHBIE Tella U bubnnorexka [JOK
1 HX B3aUMOJICHCTBUE 7 1 https://m.edsoo.ru/7f4181ce
9 o . . 20 1 7 bu6mmorexa [IOK
' OCTOAHHBIH STCKTPHACCIHHI TOK https://m.edsoo.ru/7f4181ce
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53 M 6 1 L5 bubmuorexa [JOK

' ATHUT HBIC ABJICHUA ' https://m.edsoo.ru/7f4181ce
94 3 4 bu6mmoreka [IOK

' JICKTPOMATHHT Hasd MHyKHHA https://m.edsoo.ru/7f4181ce

Wroro no pazueny 37

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5

9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM (undpossie)
Ne ni/m HpOrpaMMBI Konrpoabubie | IIpakTuyeckue 00pazoBaTebHbIE
Bceero padoThI padoTnI pecypeb
Paznen 1. Mexanuuyeckue siBJIeHUs
MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 bubmuorexa [JOK

11 OITHCAHHUS 10 1 https://m.edsoo.ru/7f41a4a6
12 B . 20 1 3 bu6mmorekxa [IOK

' SAUMOJICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
13 3 10 3 bu6mmorexa [IOK

' AKOHBI COXpAHCHUA https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 40

Paznen 2. Mexannuyeckue Ko1e0aHUS U BOJIHbBI
21 M 5 7 3 bubmuoreka [JOK

' CXAMHIHCCIHE KOMICOaHI https://m.edsoo.ru/7f41a4a6
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2.2

MexaHn4eckue BOJHBI. 3BYK

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny

15

Pa3zgen 3. DjieKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTpOMarHuT HOE rnosie u bubnnoreka [HOK
31 3JIEKTPOMATrHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pa3znen 4. CBeToBbBIC SIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
49 6 bubmuorexa [JOK
' JTMH3EI 1 ONTHYECKHE MPHOOPH! https://m.edsoo.ru/7f41a4a6
43 p 5 3 bu6mmoreka [IOK
' A3TOKCHHUE DEITOTO CBCTA B CTICKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanToBbIE SIBJICHUA
bu6mmoreka [JOK
51 Hcnyckanue v MOrJIoneHue CBeTa aTOMOM 4 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.2 CTpoeHue aToMHOr0 A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 SAnepHble peakun 7

https://m.edsoo.ru/7f41a4a6
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Pa3nen 6. [loBTOpuTEIbHO-00001IAK0IINIT MOYJIb

[ToBTOpEeHME M 00600IIEHUE COACPKAHS bubnnoreka HOK
6.1 9 2 .
Kypca ¢hus3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Htoro 1o pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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