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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (u3MKe HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUS
COCTaBJicHa Ha OCHOBE IMOJOXEHUN U TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Taxxe ¢ yu€toM (penepanbHOi paboyeii mporpaMMbl BOCIUTAHUS
n KoHuenuuu npenonasanus yueoHoro npeamera «Ousukay.

Copepxanue mporpaMMmbl MO (HU3WKE HaIpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAlOIIMXCS U OPraHHU3alUI0 H3Y4YCHUS
¢u3MKu Ha AESITENbHOCTHON ocHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4deOHOro mpeamera B peanusauuu tpedoBannii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yibTaTaM oOOydeHHs, a
TaK)KE MEXIIPEJIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl.

[IporpammMa 1o (u3MKE yCTaHAaBIMBAET paCHpEeAeNICHHEe Y4eOHOro
Marepuana Mo rojaaM oOydeHus (1O KjaccaMm), MpeAyiaraeT MPUMEPHYIO
MOCIIEOBATEILHOCTh HM3yYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEAMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIUXCS.

[Iporpamma 1o ¢u3uke pa3padoTaHa € LEIbIO OKa3aHHUS METOJUYECKON
MOMOIIIN YYUTEIIO B CO3/IaHUU paboUueii MPOrpaMMBbI IO y4eOHOMY TIPEIMETY.

Ou3uka SABISETCS CHUCTEMOOOPA3yIONUM ISl  €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PHU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB W SIBIICHWM, M3y4aeMbIX XUMHUEH, OHOJIOrHMel, acTpoOHOMHEH U
¢uznyeckoit reorpadueii, BHOCUT BKIIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUPA,
MpEeAOCTaBIsAeT HauboJiee sICHble 00paslbl NPUMEHEHUS HAyYHOTO METOoJa
MO3HAHMS, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 TJIaBHBIX 33/1ad (PU3UYECKOr0 00pa30BaHUsI B CTPYKType OOIIETro
o0pa3oBaHHsl COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusuku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJIAJICHUE
CIIETYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOMIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTE:

e HAy4YHO OOBSICHSATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPNPETHPOBATH  JaHHBIE W  HCIOJb30BaTh  HAyYHBIC
J0Ka3aTeNbCTBA JJIS MTOJTYYCeHUS BEIBOJIOB.

Ilenu wu3yueHus: PU3MKU HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ompenenensl B Konmenmuu mpemogaBanusi yuyeOHoOro mpeamera «Dusnuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit denepauuu, peanus3yromux
OCHOBHBIE 00IIe00pa30BaTENbHbIE MPOTPaMMbl, YTBEPKIEHHOH pEUICHUEM
Komnerun MunuctepcrBa npocenienus Poccuiickoin @enepanun (MPOTOKOJ OT
3 nexabpst 2019 r. Ne [TK4BH).

eau nzyyenus Gu3uKu:

e TMpHOOpeTeHHE HWHTEpeca M CTPEMJICHHS OOYYaloMIMXCSd K HAyIHOMY
M3YYCHHUIO TIPUPOABI, PAa3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE TMO3HAHUS U
(opMUpOBaHHE HCCIENOBATENBCKOTO OTHOLIEHHUS K OKPY>KaIOIUM
SBJICHUSIM;

e (opMHpOBaHME HAYYHOTO MMPOBO33PEHMsI KaK pe3yibTaTa H3y4eHUs
OCHOB CTPOEHMsI MaTepuH U (pyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;



e (opmupoBaHHE MPEACTABICHUN O poiu (DU3UKU A Pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJOTHII;

e pa3BUTHE TPEJICTaBICHMA O BO3MOXHBIX cepax  Oyaymiein
PO eCCUOHATTEHOMN ACATENBHOCTH, CBSI3aHHOM C (PU3UKOM, TOJTOTOBKA K
JaybHelIeMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTmkeHne 3TUX IeNel mporpamMmbl 1Mo (U3MKEe Ha YpPOBHE OCHOBHOTO

00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIECAYIONIUX 3a]a4.

e TMpHOOpeTeHHWE 3HAHUH O JUCKPETHOM CTPOEHHHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYCCKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e TpHOOpEeTEeHHE YMEHUI OMHUCHIBATH U OOBSACHATH (PU3NUECKUE SBICHUS C
MCIOJIb30BaHUEM TIOTYYCHHBIX 3HAHUI;

e OCBOCHHE METOJOB pEIICHUS TMPOCTEHIINX pacu€THBIX 3amad C
MCIIOJIb30BaHUEM duznyeckux MojIenel, TBOPUYECKUX U
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUW HAOMIOAATh MPHUPOAHBIC SIBICHUS W BBINOJHATDH
OTIBITHI, JTAOOpATOPHBIE PAOOTHl M IKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX PHUOOPOB;

e OCBOEHHE IMPHUEMOB PadOTHI ¢ MH(pOPMALUEN PUZUUECKOTO COAECPHKAHUS,
BKJIIOYasi MH)OPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX (DU3HMKHU, aHAIIN3
¥ KPUTHUYECKOE OlIEHUBaHNE NHPOpMAIUH;

e 3HAaKOMCTBO co cdepamu  TpPOPECCUOHATBHOW  JIESTEIBHOCTH,
CBS3aHHBIMH €  (U3UKON, W  COBPEMEHHBIMH  TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTIKCHUAX (PU3NIECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YPOBEHb) HA YPOBHE OCHOBHOI'O OOUIETO
oOpa3zoBaHust oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B
8 kmacce — 68 yacoB (2 waca B Hepdento), B 9 kimacce — 102 yaca (3 4gaca B
HEJIETIIO).

[Ipeanaraemelil B mporpamMme o (pusuke nepevyeHb 1adbopaTopHbIX padoT U
ONBITOB HOCUT PEKOMEHJATENbHBbII XapakTep, Y4yuTeldb JeJlaeT BbIOOP
MPOBEJCHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTE  OOydYaromMXCs, CIHCKAa  AKCIEPUMEHTAIbHBIX  3aJaHuM,
IIpeiaraéMblX B paMKax OCHOBHOTO TOCYAAPCTBEHHOIO 3K3aMEHa IO (PU3HUKE.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BenuMuuHbl. M3Mepenne ¢usznyeckux BennunH. Duznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u jgpyrue ecTeCTBEHHBIE HAyKH U3YYalOT TMPUPOIY.
EcTecTBeHHOHAy4HBI METOJ NMO3HAHUsA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIABM)KCHUE THUIIOTE3, OKCHEPUMEHT MO NPOBEPKE THIIOTES,
oObsicHeHHue HabOmogaeMoro siBieHus. OnucaHue (QU3NUECKUX SBJICHUU C
ITOMOUIBIO MOJIEIIEN.

Jlemoncmpayuu.

1. MexaHW4YeCcKHe, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUS.
2. @usnueckue NpudOpbl U MpoIeaypa NPIMbIX U3MEPEHUN aHAIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnwie pabomol u onvimol.
OnpeneneHre UEHbI IeIEHUs HIKaJIbl U3MEPUTEIBLHOTO Tprbopa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.
Onpenenenne pa3MepoB MajbIX TEI.
N3mepenne temmnepaTypbl IpU MOMOIIM KUJIKOCTHOTO TEPMOMETpPA H
JaTYMKa TEMIIEPATYypPBI.
6. lIpoBenenue nccienoBaHus Mo MPOBEPKE TUIOTE3bI: JATbHOCTD MOJIETA
miapyuKa, MYIIEHHONO0 TOPU30HTAlIbHO, TE€M OOJblIIe, 4YeM OoJiblie
BBICOTA ITyCKA.

Paszpnes 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELECTBA.

CrpoeHne BemiecTBa: aroMbl M MOJIEKYJBI, UX pasMepbl. OTBITHI,
NOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne yactul BemecTBa. CBsA3b CKOPOCTHM JBHKEHMS 4YacTHUI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHMSI BEIECTBA: CTPOCHHUE Ta30B, XUAKOCTEU U
TBEPIBIX (KPUCTALTNYECKUX) Tell. B3aUMOCBSI3b MEXKIy CBOMCTBAMH BEIIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUAX M KX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauyuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKEHHUS.

2. Habmoaenue nuddyszuu.

3. HaOnmionenue  siBneHud, OOBSCHSIOIIMXCS  NPUTSHKEHUEM WU

OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM PSAOB (C  HMCHOJIb30BAaHUEM

doTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TETIOBOT'O PACHIMPEHUSI Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.

vukwn e



Mexanuueckoe JBH)KE€HHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.

SBnenue uHEpUMHU. 3aKOH MHEPIMU. B3auMopjeicTBue Tell Kak MpUYMHA
M3MEHEHUSI CKOPOCTH [BMKEHHs Tell. Macca Kak Mepa WHEPTHOCTH Teja.
[InotHocTh BeniecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AMHULE
00BbEMa BeIECTBA.

Cuia Kak XapakTepucTrKa B3aumoencTBrs Te. Cuia ynpyrocta U 3aKOH
I'yka. MI3MepeHune cuiibpl ¢ TOMOLIBIO TUHAMOMETpA. SIBJIIEHHE TATOTEHUS U CUJia
Tsokectd. Cuila TSDKECTHM Ha JIpyrux IutaHerax. Bec Tema. HeBecoMocTs.
CrnoxxeHue CHJI, HAaIIpaBJICHHBIX MO OAHOW MpsMOM. PaBHOAEHCTBYIOIIAsA CHIL.
Cuna Ttpenus. TpeHUE CKOJIBKEHHS U TpPEHHE IMOKosA. TpeHue B Mpupone u
TEXHUKE.

Jlemoncmpayuu.

HaGnronenue MexaHn4ecKoro IBH>KEHHUS Tela.
N3mepenne cKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaOnronenue siBieHUsI THEPIUU.
Habnronenue n3MeHeHnsi CKOPOCTH IPU B3aUMOJAECHCTBUU TEN.
CpaBHeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
CrnoxxeHre CuJl, HalPaBJICHHBIX 110 OJTHON TIPSIMOA.
JIaﬁopamoprte paﬁombt U onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABIWKEHHS (IIapuka B
KUAKOCTH, MOJIEIH JEKTPUUECKOTO aBTOMOOUIISL U TaK Jajiee).
2. OmnpezneneHne CpeHEN CKOPOCTH CKOJBXEHUsI OpyCcKa WM LIapHKa 10
HaKJIOHHOW INIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OmnbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTshKeHUs (aedopmaiun)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHSI CKOJIbKEHUS
OT Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH M ra3oB.

HaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYEHHs JaBiieHud. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJ€HUs raza OT 00béma, Temmneparypsl. llepenaua
NaBJCHUS TBEPIABIMM TEJIaMH, XUIAKOCTIMU M Ta3zamMu. 3akoH Ilackans.
[THeBMaTHUeCKuE MalIMHBL. 3aBUCUMOCTb JABJIECHUS XUAKOCTH OT TIyOWHBI.
I'mapocratnueckuii mapamokc. CooOmiatomuecs: cocyabl. ['mapaBaudeckue
MEXaHU3MBI.

AtMocdepa 3emiin u atmMmochepHoe naBieHue. [IpruurHbl CylecTBOBaHUS
BO3aylIHON 000s10uku 3emiu. OnbiT Toppudennu. M3amepenne atMocdepHoro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EpHOro AaBi€HHUS OT BBICOTHI HaJ YPOBHEM
Mops. [Tpubops! s uzmepenust atMochepHOTo JaBJICHHUS.

JlencTBue KUIKOCTM H Ta3a Ha TMOTPYKEHHOE B HUX  TEJO.
BoitankuBatomasi (apxumeznoBa) cuia. 3akoH Apxumena. llnaBanue Ten.
Bosznyxomnasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.
CooO1aromuecs cocy/ibl.

['mppasnuueckui npecc.

[IposiBeHue necTBUs aTMOCPEPHOTO TABICHUS.
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6. 3aBUCHUMOCTbH BBITAIKUBAIOLICH CHIIBI OT 00BbEMa MOrPYXEHHON YacTu
TeJa U MIIOTHOCTH XKUIKOCTH.

7. PaBEHCTBO BBITAIKHUBAIONIIEN CHIIBI BECY BBITCCHEHHOU JKHJIKOCTH.

8. YcimoBue IUIaBaHWS TeJ: IUIABaHWE WM TOTPY’KEHHE Tl B
3aBUCUMOCTH OT COOTHOIIEHHS TUIOTHOCTEH TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanwe 3aBUCHMOCTH Beca Tejla B BOoJe OT 0O0bEMa
MOTPYKEHHOMU B KUIKOCTh YACTH TEJA.

2. OmnpenesieHUE BBITAJKUBAIONICH CHUJIBI, JCHCTBYIOIIEH Ha Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIEH CHJIBI, AEMCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT MACCHI TeJA.

4. OmbITHI, JAEMOHCTPUPYIOIIKWE 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI,
NEUCTBYIOUIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTrPYKEHHOU B
AKUJAKOCTh YACTH TE€JIA U OT IVIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHE JIOAKU U
OIIPENICIIEHUE €€ TPY30IIOABEMHOCTH.

Paszpnes S. PaboTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOLIHOCTb.

[IpocTbie MexaHW3MBIL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHeTrnyeckas M NOTEHLHMAIbHAs 3HEPrUS.
[IpeBpamieHre OAHOTO BHUJA MEXAHWYECKOW OHHEPrul B APYrod. 3aKoH
COXpaHEHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU

TeJa MO TOPU30HTAIBLHOM MOBEPXHOCTH.
2. HccnenoBaHue yclnoBUM PaBHOBECHS pblUara.
3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXAaHUYECKON SHEPIHUH.
8 KUIIACC

Pa3nea 6. TenioBbIe ABJIEHUS.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHOKMHETHYECKOU TEOPUH.

Mogenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdHusie Tena. OObsiICHEHHE CBOMCTB ra3oB, KUJIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHU€ M KaNWJUISIPHBIE ABIEHUS. TenaoBoe paclinpeHue U CKaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
yactull. BHyTpennssi sHeprus. CriocoObl W3MEHEHMs BHYTPEHHEH JSHEpTHu:
Terionepeaaya M coBepuieHne  paboTHI. Bunel  Tenmonepenauu:
TETUIOMPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHUE.

KomnyecTBO TEILIOTHL. Y IeabHAs TEMI0EMKOCTE BelllecTBa. Tem1oo0MeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TersioBoro OanaHca. [lmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YIEJbHASA TEIUIOTA IJIABJICHHUS.



[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO
JABJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPaHUS.

[Tpunummner pabotsl TeroBbix asuratenei KIIJ[ temmoBoro nBuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

ﬂemoucmpauuu

VAW e

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.

Ha6nronenune nuddysun.

Habmoienue siBjeHni cCMauiBaHUs U KaMMJUTSIPHBIX SIBICHHM.
Habmoienue TermmoBoro pacuimpeHust Tedl.

W3meHneHre naBieHus Ta3a nmpu N3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJTaKJICHUH.

[IpaBuia u3mMepeHus: TeMrepaTyphl.

Bunae! Termonepenayn.

OxJtaxkieHue Ipyu COBEpUIEHUU paOOTHI.

Harpeanue npu coBepiiieHH# pabOThl BHEITHUMH CUJIAMH.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmronenue KkumneHus.

12.
13.

Habnronenune nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Moaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYXKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO PUTSKEHHUS.
OnBIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIA Caxapa.
OnpITl O HAOJIIOICHHIO TEIUIOBOTO PACUIMPEHHMS Fa30B, )KUJIKOCTEH U
TBEPABIX TEIL.

Onpenenenre AaBiaeHUs BO3yXa B OajUIOHE HINPHIIA.

OnbITeI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUSA BO31yXa OT €T0
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka TrumoTe3bl JIMHEWHOW 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUIAKOCTH B TEPMOMETPUUECKON TpyOKE OT TeMIiepaTyphl.
HaGntogenue wm3MeHEHMs BHYTPEHHEW SHEpruM Tejla B pPe3yJibTare
TEIUIoNepeaayl U padoThl BHEITHUX CHUJI.

HccnegoBanue sBJIEHUS TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiYeu BOJIBI.

Onpenenenue KOJIWYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IpHU
TEMJI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npoiecca UCIapeHus.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yaenbHON TEMIOTHI IIJIaBJICHUS JIb/IA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

DnekTpu3anus Ten. J[Ba poja 3JeKTpUuuecKuX 3apsiaoB. BiaumogenicTue
3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aMMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSIHUS MEXKY TEJIaMM ).

Onektpuueckoe nose. Hanpssk€HHOCTh 3mekTpudeckoro nons. [Ipuaiun
CYTEPIIO3UILINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenn »5ieKTpUYecKHX 3apsioB. ODJIEMEHTAPHBIA AIEKTPHUYECKUI
3apsin. CtpoeHne aroma. [IpoBOAHUKM M JUAJEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA.
HNcTtouyHuku MOCTOSSHHOTO TOKa. JIEMCTBUSI JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckad uenb. Cuia ToKa. DIJIEKTPUUECKOE HANpPSLKEHHE.
ConpoTHBIIEHHE NPOBOAHUKA. YJIETBHOE COMNPOTUBIEHUE BEIIECTBA. 3aKOH
Oma gns ywactka nenu. [locnemoBarenpHOe M HapajuIeNIbHOE COEIMHEHHE
MIPOBOAHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DJIEKTPUYECKUE 1IeNM M NOTPEeOUTENd AIEKTPUUECKOM HSHEprud B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3auMoOAelWCcTBHE TMOCTOSAHHBIX  MArHUTOB.
MarauTtHoe mnosie. MaraHuTHOe mojie 3eMJIM M €ro 3HAuY€Hue s KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOro Toka. [IpumeHnenne
AJIEKTPOMArHUTOB B TEXHHUKE. J[eliCTBME MarHMTHOrO MOJs Ha TPOBOJHUK C
TOKOM. DIEeKTPOIBUTATEINb MOCTOSTHHOTO TOKa. Hcnonp3oBanne
AIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHWE SIEKTPOMATHUTHOW WHAYKOMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS 3JIEKTPUUYECKON SHEPrUu.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa pona 3JIEKTPUYECKUX 3apsfoB W B3aUMOJICUCTBUE 3aPSKEHHBIX

TEI.

3. YCTpOWCTBO U JEUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTaTHUYECKas UHIYKITHS.

5. 3aKOH COXpPAaHEHMS IEKTPUUECKHUX 3aPSII0B.

6. IIpOBOJHMKYU U TUIIEKTPUKHU.

7. MopaenvpoBaHue CHUIIOBBIX JIMHUHM 3JEKTPUYECKOTO TOJIS.

8. M CTOYHMKHM TOCTOSIHHOTO TOKA.

9. JlelCTBUS 2JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUI TOK B KUJKOCTH.

11. ["a30BbIi pa3ps.

12. I3MepeHne CUIIbI TOKA aMIIEPMETPOM.

13. I3MepeHue 3JIeKTPUIECKOTro HAMPSKEHUST BOJIBTMETPOM.

14. Peocrar 1 Mara3suH CONPOTHUBIICHUN.

15. B3anmoieicTBUE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/I€JICHUS] MOJIOCOB MarHuTa.

17. MoaenupoBaHe MarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJIE TOKA. DJIEKTPOMArHuT.

20. JIelicTBME MAarHUTHOIO TOJIS HA IPOBOAHUK C TOKOM.

21. DIEKTPOABUTATEb TOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamNpaBJ€HUs HWHAYKIHOHHOIO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHMUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnsie pabomel u onvimol.



1. OmpITBl TIO HAOMIOACHUIO DJICKTPHU3AIMU TEJI WHAYKIUEH H TpHU
COTIPUKOCHOBCHHH.

2. UccnenoBanme ACHCTBUS DJICKTPUYECKOTO TOJII HA TPOBOAHUKUA U

JTUDJICKTPUKH.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

W3mepenre u peryanpoBaHie CHIbI TOKA.

N3mepenne u peryanpoBaHie HAMPSHKESHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO YEpe3 PE3UCTOpP, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIPSHKCHUS HA PE3UCTOPE.

7. OmbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TMPOBOJAHUKA OT €T0 JJIMHBI, TUIOIIAJA TOMEPEUYHOTO
CEUCHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIIOKCHUS HANPSDKCHWH TMPU TOCIICI0BATEIIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia JJIsi CHJIBI TOKa MPH MapaUIeIbHOM COCIWHCHUU
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PE3UCTOPOB.

10. OnpeneneHne  pabOTBI  AJIEKTPUUECKOTO TOKAa, HIAYIIETO dYepes
pe3ucTop.

11. OnpeneneHre MOIIHOCTH AJIGKTPUYECKOTO0 TOKA, BBIACISICMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JaMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KII/[ Harpesarens.

14. UccnepoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOTO TOJs TMOCTOSHHBIX MAarHUTOB TMPU  HUX
00BEMHEHUY U Pa3/ICJICHUN.

16. UccnenoBanne AEUCTBHS DIIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. ONBITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJCUCTBUS
KAaTylIIKA C TOKOM M MarHuta OT CWJIbl TOKa M HalpaBJICHHUsS TOKa B
KaTylIKE.

18. 3yueHue AeicTBUS MArHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3y4eHue padoThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITEL N0 HCCIAEAOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOW WHIYKIUU:
UCCJIeIOBAHUE M3MEHEHUI 3HAUeHHsS M HaIpaBiCHUS MHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe nBmxeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOT0 JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmMonuHenHoe aBwxkeHue. CpenHsis U
MTHOBEHHAsl CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsIMOMHEHOe nBHkeHne. CBOOOIHOE
nagenue. OnbITsl [ anues.

PaBHOMepHOE IBUKEHUE 10 OKpYXHOCTHU. [leprnoa u yactora oOpaiieHus.
JInneliHas u yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbii 3akoH Hprorona. Bropor 3akoH Herorona. Tperuit 3akoH
Herorona. IlpuHuun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujia TPEHUSI CKOJIbKECHUS,
cujia TPEHUs MOKOS, IPYTUE BUIBI TPEHHUS.

Cuna TsSHKeCTH M 3aKOH BCEMHUPHOTO TITOTEHHsI. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBmwxenue maHet Bokpyr CosHua. [lepBas kocmMudeckass CKOpOCTb.
HesecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM  TOUYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHMS UMITYyJIbCa. PeakTUBHOE NBUKEHHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cuil TsbKEeCTH, yNpPYyrocTH,
TpeHus. CBA3b dHEpPruM U padboThl. [loTeHIManbHAs 3HEPrUs Tena, NOJHATOTO
HaJl TOBEPXHOCTHIO 3eMiM. lloTeHIMambHAss DSHEPrus CKATOW TPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETHYECKON YJHEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMUYECKOTO JIBHIKEHHSI Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHME IIyTEHM W TPACKTOPHUW JIBWKEHUS OJHOIO M TOrO XKE Tena
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

N3mepenne cKkOpOCTH U YCKOPEHHS PSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue ABM>KEHUS Tella 10 OKPYKHOCTH.

HaGnroneHne MexaHWYEeCKUX SIBJIECHUHM, NPOUCXOIAIIMX B CUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEJIbHO KaOMHETa (PU3HKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJa U ICMCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.

9. HM3meHeHune Beca Tena nNpu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nMmysbca Mpyu B3aUMOJICUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICHCTBUU TEll.

12. COXpaHEHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJECHCTBUHU.

13. CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HabGnrogeHne peakTUBHOTO ABUKECHHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJICHUU.

16. COXpaHEHHE MEXAHUYECKOW OJHEPruM NpPU JBWKEHUU Tela I0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1. KoncTpynpoBanue Tpakra Juisl pa3roHa U JaJdbHEUIIEr0 PaBHOMEPHOIO
JBVKEHUS IAPUKA I TEJIEHKKU.

2. OmnpeneneHue cpeHeld CKOPOCTH CKOJIBKEHHUSI OpyCcKa WM JBHXKCHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs TeJla MPU PABHOYCKOPEHHOM JIBMKEHUU 10
HAaKJIOHHOM IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJbHON CKOPOCTH.

5. IlpoBepka rumoressl: €ciu IpPU PaBHOYCKOPEHHOM JIBUKEHUH O€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCA KaK psii HEYETHBIX 4YMCEIl, TO
COOTBETCTBYIOIIHE NPOMEKYTKH BPEMEHU OJJMHAKOBBI.

ounew



6. HccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIbI
HOPMAJIBHOTO JJaBJICHUSI.
7. Ompenenenue ko3 HUIMEHTA TPEHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTU IPYKUHBI.
9. Ompenenenre padOTbl CHIIBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
T€Ja M0 TOPU30HTAILHON MOBEPXHOCTH.
10. Onpenenenue pabOThl CUJIBI YOPYTOCTH TpU TMOABEME TIpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0Ha COXpaHEHUS SHEPIHH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

Konebarenbnoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU:
IIEpUOJ, 4YacTOTa, aMIUINTyJda. MareMaTU4eCKMi W NPYXUHHBIA MAasTHUKH.
[IpeBpaiiienrie 3HEprun Mpu KoJieOaTeIbHOM JIBUYKEHUHU.

3aryxawonme KojeOaHus. BbiHyXkJeHHble  KojeOaHusa. Pe3onHanc.
Mexannyeckne BoOJIHbI. (CBOWCTBA MEXAaHWYECKHUX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ PpacIpOCTPaHCHHS.
MexaHn4decKkue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['pOMKOCTB 3ByKa M BbIcOTa TOHAa. OTpaxeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xosieO0aHuii TENI MOJ AEWCTBUEM CHUJIBI TSKECTU U CHJIBI
YOPYTOCTH.

Habnronenue xoneGanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaOnronenue BoIHYXIE€HHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKHI PE30OHAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OmpenesieHHEe YacTOThl M TMEpUOJa KOJeOaHUN MaTeMaTHYECKOTro
MasiITHUKA.
2. OmnpegeneHue 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MassTHHUKA.
3. HccnenoBaHue 3aBUCHMOCTH Tepuoja KoJICOAHHWI IMOJBEIICHHOTO K
HUTHU TPYy3a OT JJIMHBI HUTH.
4. HWccrnenoBaHue 3aBUCMMOCTH TepHoja KoOJ€OaHWW MPYKMHHOTO
MasgTHHKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTHU IMEpUOJia KoJIeOaHUM Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacCChl Tpy3a.
6. OnbITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb TMepHoja KoyieOaHuit
OPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

7. W3MepeHue yckopeHus cBOOOJIHOIO MajeHUs.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHble BOJHBI.  CBONCTBa
ANEKTPOMArHuTHEIX BoJIH. [Ilkanma snekrpomarHuTHBIX BOJMH. Mcnosb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.
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1. M3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHUIIBHOTO

tenedoHa.

Pa3znesn 11. CBeToBbBIE ABJICHHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonuneriHoe
pactipoctpaHenue cBeta. 3atMenuss Connua u JlyHel. OTpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKkOH OTpaKEHHs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeTa. llosiHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcmosib30BaHME IIOJIHOIO BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom myuedt B Jsmn3e. OnTHdeckas cucTema Qoroarnmnapara,
MUKpPOCKOIIa U Teyeckoma. ['J1a3 Kak onTudeckas cuctema. bin3opykocTs u
JAIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B chekTp. Omnbitel HpetoToHa. CroxeHue
CHEKTpaJbHBIX IBETOB. JlHcnepcus cBeTa.

Jlemoncmpayuu.

1. IlpsAmosMHENHOE pacIpOCTPAaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilonyuyenune wu300paXeHU! B IIJIOCKOM, BOTHYTOM M BBIIYKIOM
3epKaiax.

[Ipenomnenue cpera.

OnrTryeckui CBETOBO.

Xon nyyei B coOuparoleil JImH3e.

Xoq Iy4yer B pacCEenBAIOILIEH JINH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBIO JTUH3.

. Ilpunuun geictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Moxenb riaasza.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6en0ro cBeTa NpH CI0KEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yTila OTPaKEHHUsSI CBETOBOIO Jy4a OT yriia

MaJCHUs.

2. W3yueHune xapakTepHUCTUK U300paXKE€HUs MPEAMETA B ITNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHUMOCTH YIJla MPEJIOMJIEHUSI CBETOBOTO Jiyda OT

yrila naJeHusl Ha TPAHULIE «BO3TYyX—CTEKIIOM.

4. llomyueHnue n300pakeHUMN C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenre  (OKYCHOTO  PACCTOSIHUSI W ONTHYECKOM  CHJIBI

coOuparomei JTMH3HI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

7. OmnbITHI 0 BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJECHUU Yepes

[[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanroBble siBJI€eHUS.

OmneiTel Pezepdopaa u miianerapuas mozaens aroma. Monens atoma bopa.
Hcnyckanue u noriolieHre ceeta atoMoM. KBaHTtbl. JIMHeuaTbie CEKTPHI.

PamnoaktuBHOCTh. Aubda, Oeta- U ramma-uziaydenus. CrpoeHue
aToMHOro  sxapa. HykinonHas  mMojenb  aroMHOro  siapa.  M3oTormbl.
PagnoaxtuBHbIie npeBpaiieHus. [lepuon nmonypacnana aTOMHBIX SIAED.

SnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiI0OBOIO U MAaCCOBOTO YHCEI.
DHeprus CBsi3M aTOMHBIX sAnep. CBsa3b Macchl U 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. crounuku sneprun ConHIa u 3BE3 .

Snepnas sHepreTuka. JIeWCTBUSA PAIUOAKTUBHBIX HU3JIyYCHUW HA KUBBIC
OpraHU3MBI.

©ooNo U



Jlemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U MOTJIOUICHUS.

CrexTpbl pa3au4HbIX ra30B.

CnekTtp BoJOpO/Ia.

Ha6nronenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte pabomul u onvimeol.

1. HaOmioneHue CriIomHbIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: UBMEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY

nytu (1o poTtorpadusim).

3. H3MepeHue panoakTUBHOTO (POHA.

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTEMaTU3allMM W O00OOIIEHUs MPEAMETHOTO COJEpKaHUS U OIbITa
NEeATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCErO Kypca (PU3MKH, a TakxKe
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN IPEIMET.

[Ipn u3ydyeHHH OAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BHUJIbI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBACTCA JIOCTUKEHUE
MPEAMETHBIX W METANpEeIMETHBIX I[UIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHHS,
(opMHpYyETCsl €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ/IOB
MCCJIEI0BAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHIThH
(u3nuecKue sBJICHUA, PUMEHSS NOJIyYCHHbIE 3HAHUS, pellaTh 3a/layd, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHMNManTbHO  JIESITETBHOCTHBIM  XapakTep  JAHHOTO  pasjena
peanu3yeTcs 3a CUET TOro, 4To 00yYaroUMecs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpeJiaraeTcs:

Ha OCHOBE TMOJYYEHHbIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHSTH
(u3nuecKue IBJICHUS B OKPY KaIOIIel MPUPOJIE U MOBCETHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHbIE METOJIbI MCCIIEOBAaHUSA (PU3NYECKUX SIBICHUH, B
TOM YHKCIIE AJI IPOBEPKHU TUIIOTE3 U MOITYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBbI HamOOJEe BaXKHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUWA, HAmpuMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3JIMYHBIX
MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHMS BCEX
U3BECTHBIX BUJIOB HHEPTUU.

DU AW



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HAIpPAaBJICHO HA JOCTWKEHHE JHUYHOCTHBIX, METANPEAMETHBIX M IMPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (UMK Ha YPOBHE OCHOBHOTIO OOIIETrO

oOpazoBanmsi y oOydaromerocss OyayT ChOPMHPOBAHBI  CIEAYIOIIHEC
JUYHOCTHBIE PE3yJbTAThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TMpOSIBIICHHWE HHTEpEca K UCTOPUUM M COBPEMEHHOMY COCTOSIHUIO
POCCHIICKOM (PM3HUECKON HAYKU;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;
2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXJEHUU OOIIECTBEHHO
3HQYMMBIX M OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HaHUE BAXKHOCTU MOPAJIbHO-dTUYECKUX MPUHIMUIOB B JACATEILHOCTU
Y4EHOTO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HAaHME LEHHOCTH (PU3NUYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MO3HAHWS  MHUPA, OCHOBBI  Pa3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBIL;

- pa3BUTHE HAy4YHOM JIFOOO3HATELHOCTU, UHTEpPECA K MCCIEN0BATEIbCKON
JeATEIIbHOCTH;

S) ¢opvupoBaHuss KyJbLTYPbl 3I0POBbSI H JIMOLUMOHAJILHOIO
0J1aronoJIy4us:

- OCO3HaHME IIEHHOCTH O0e30macHoro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU TpaBuUil 0€30MacHOro MOBEJCHUS Ha
TPAHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM 00OPYJIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpPOBAHHOCTH HaBBbIKAa pedIeKCHM, MPU3HAHWE CBOEro IpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pEUICHUM TMPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbLHONM OpraHu3allMk, TOpOojaa, Kpas) TEXHOJOTUYECKON U
COLIMAJIbHOM HAIpaBJIe€HHOCTH, TPEOYIOIHUX B TOM 4YHUCIE U (PU3HUECKUX
3HAHMU;

- HHTEPEC K MPAKTUIECKOMY U3YUEHUIO TPodeCcChid, CBA3aHHBIX ¢ (PUBUKOM;
7) 3KOJIOTUYECKOT0 BOCITMTAHUSA:

- OpHUEHTAIlMs Ha MpPUMEHEeHHE (PU3NUECKUX 3HAHUM IS pelieHus 3a7ad B
00JlacTU OKpY’Karolllel cpeibl, MJIaHUPOBAHUS TOCTYNKOB U OIIEHKH HX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

- OCO3HaHUE II00AJLHOTO XapaKTepa dKOJOTHYECKUX MPoOeM U MyTel ux
peleHus;

8) ajanTanuu K M3MEHSIOUIUMCH YCJIOBUSAM COUHAJIBHOH M NMPUPOIHOMU
cpeabl:



- HOTpGGHOCTB BO BSaHMOHeﬁCTBHH IIPU BBIIIOJIHCHUHA I/ICCJ'ICI[OBEIHI/Iﬁ u
ITPOCKTOB Q)HSI/I‘ICCKOI;'I HarpaBJICHHOCTH, OTKPBITOCTH OIIBITY W 3HAHHAM

APYTrux;

e - TIOBHINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHICCKYIO
JIeSITEIIbHOCTD;

e - TmOTPeOHOCT, B (OPMUPOBAHWHM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIMpOBaTh HJCU, TMOHATHSA, THUIOTE3BI O (U3UYECKUX OOBEKTaX u
SIBJICHUSIX

e - OCO3HaHME J€PUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
o0nactu (HU3HKHY;

e - IJJAHUPOBAHHWE CBOETO PA3BHUTHUSI B MPHUOOPETECHUH HOBBIX (DU3NICCKUX
3HAHW;

e - CTpEMJICHWE AaHAJIM3UPOBATh W BBIABIATH B3aWMOCBSI3U TIPHPOJIHI,
o0IecTBa M 3KOHOMHKH, B TOM YHCJIE C HCHOJIb30BAaHUEM (HHU3HUECKHUX
3HAHWH;

e - OLEHKA CBOMX JEHUCTBUM C Y4ETOM BIMSHHS Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX [NI00AIbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynprare ocBoeHHs mporpaMMmbl Mo (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayT  cpOpMHpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOITHIE MO03HABATEIbHbIC
YHHUBEpCaIbHble Y4YeOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
y4eOHbIC JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIE IEHCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

Bba3oBbie Jloruueckue 1eCTBHA:

e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKU OOBEKTOB
(siBNICHMI);

e YCTAHABJIUBAThH CYIIECCTBEHHBIN MpHU3HAK KJacCU(pUKAIMU, OCHOBAHUS
JU1st 0000IIIEHUS U CpaBHEHUS,;

e BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX M HAOJIOJAEHUSX, OTHOCAIIUXCA K (PU3nUecKuM
SIBIICHUSIM,

e BBISBIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U MPU U3YUYCHUU (DU3NUECKUX
SBJICHUW W TPOIECCOB, JieJIaTh BBIBOABI C  HCIOJI30BAHHEM
JNEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh THUIIOTE3bI
0 B3aUMOCBS35X (PU3NYECKUX BEITUYMH;

e CaMOCTOSITENIBHO BBIOMPATH CIOCOO pelieHus: y4eOHOU (HhU3MUecKoit
3a/71auM (CpaBHEHHUE HECKOJIbKUX BApUAHTOB PEIICHUs, BLIOOp Haubosee
MOAXOSIIETO C YYETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrbIe uccienoBarejbCcKHe AeiCTBUSA.

e HCIOJIb30BaTh  BOMPOCHI KaK  HCCIEIOBATCIIbCKUM  HMHCTPYMEHT
ITO3HAHMS,

e TMPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAaHY  OIIBIT,
HECJIOKHBIM (PU3UYECKUIM ASKCIEPUMEHT, HEOOJBIIOE HCCIETOBAHUE
(bU3UYECKOro SIBJICHNUS,

e OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ MCCIICIOBAHUS WIIH DKCIIEPUMEHTA;



CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOABI  I10
pe3ynbTaTaM NpoBEAEHHOTO HAOIIOICHHS, ONIBITA, UCCIEAOBAHNUS;
MPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIEe pa3BUTHE (PUINUECKUX
MPOIECCOB, a TAKXKE BBIABUTATh MPEAMNOJIOKEHUS 00 UX Pa3BUTHU B
HOBBIX YCJIOBUSIX M KOHTEKCTaxX.

Pabora c nuupopmanueii:

MPUMEHSTh Pa3IMYHbIC METOBI, HHCTPYMEHTBI U 3aIPOCHI TIPH ITOUCKE
1 oTOOpe MHGOPMAITUHU WIIA JaHHBIX ¢ YIETOM MPEUI0KCHHON YIeOHOMH
busnueckoii 3a/1a4u;

aHAITN3UPOBATH, CHUCTEMaTH3UPOBATH U HUHTEPIPETUPOBATH
WHGOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHS,
CaMOCTOSITENIFHO BBIOMPATh ONTHUMANBHYIO (OpMYy MpeacTaBIeHUS
nHGOPMAllMd M WLIIOCTPUPOBATh pelIacMble 3aJaud  HECJIOKHBIMU
CXEMaMH, JuarpaMMaMHu, HHOU TpaduKoi U MX KOMOMHAIIUSMH.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

B X07i€ 00CYX/I€HHs y4eOHOr0 Marepuaa, pe3yjabTaToB Jad0paTOPHBIX
paboT M MPOEKTOB 3a/laBaThb BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOM
TEMbl M BBICKA3bIBaTh WJEH, HALCJICHHBIE Ha pEIICHUE 3aJayud U
nojiep kaHue 0JaroxenareIbHOCTH OOIEHUS;

COMNOCTABIIATb CBOMU CYXKJICHHS C CYXICHUSMH JPYIrUX YYaCTHUKOB
auanora, oOOHapy»KUBaTh Pa3audue U CXOJICTBO MO3ULINNA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;
MyOJIMYHO MPECTABIATh PE3YJbTATHl BBIITOJIHEHHOTO (PU3NYECKOTO
omnbITa (3KCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M  UCIHOJIb30BaTh  IPEUMYyIlIecTBA  KOMAHJIHOH U
WHJUBUyaJIbHOM paOOThl MPU PEIIEHWH KOHKPETHON (Qu3nuecKon
poOJIEMBI;

NPUHUMATh LEJd COBMECTHOM JAESITENbHOCTH, OpPraHU30BHIBATH
JOEUCTBUA TO €€ JOCTHKEHHUIO: paclpelessaTh poJiH, OOCYyXAaTh
MPOIECCHl M Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

BBINIOJIHSATH CBOK 4YacTh PaOOThI, JOCTUTas KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HANpPABJICHHUIO U KOOPAUHUPYS CBOMU ACHCTBUSA C IPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KaY€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSTENbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITh  MPOOJIEMbl B JKM3HEHHBIX M  YYE€OHBIX CHUTYalHUsX,
TpeOyIOLUX AJisl pelieHns] PU3NYECKUX 3HAHUIA;

OpUEHTHUPOBAThCA B PA3NIMUHBIX MOAXOJAX NPHUHATHS PElICHUN
(MHAMBUAYAJIbHOE, TPUHITHE PEIICHUs] B TPYIINE, MPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pelieHus: (hpu3ndeckoi 3amaadu
WIA IUIaHa HCCJIENOBAaHUS C Y4ETOM MMEIOLIMXCA PECYPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBaTb IpeljlaracMble
BapUAHTHI PEIICHUN;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



JaBaTh aJEKBATHYIO OLEHKY CHUTyalluM M MpejiaraTe IUIaH €€
U3MEHEHUS;

OOBSACHATh MNPUYUHBI JIOCTHOKEHHUS (HEIOCTHMKEHUS) pEe3yJbTaToOB
JeSITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBHI B I€ATEILHOCTH (B TOM YHCIIE€ B X0 BBIIOJHEHUS
(U3NYECKOr0 HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHUBIIMXCA CHUTyallMd, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTb C€e0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
JUCKYCCUM HAa HAy4YyHYI0 TE€My, I[OHMMaTh MOTHBBI, HAMEpPEHHUA U
JIOTUKY JIpyToro;

MIPU3HaBaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKIACHUSAX Ha HAYYHbIE TEMbI U TAKOE K€ MPABO JAPYTOro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyueHuss B 7 KJjacce HpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh TMOHATHUSA: (U3MYECKHUE W XUMUYECKUE SIBJICHUA,
HaOII0eHUE, SKCIEPUMEHT, MOJIEb, TUIIOTE3a, EAUHULBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHHSI BelecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJUHEHHOE), TPAECKTOpHUS, PABHOJEHCTBYIOLIAS
cuna, nedopmarus  (ympyras, —IUIaCTHYECKasl)), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznuyaTth sBAeHUS (IudPy3us, TEMIOBOE [BHKEHHE YacCTHI]
BEILIECTBA, PABHOMEPHOE [IB)KEHHE, HEPAaBHOMEPHOE JIBH)KCHHUE,
WHEPIUsA, B3aUMOACHUCTBHE TEJ, PABHOBECHE TBEPIABIX TEI C
3aKpEeIUIEHHOM OChblO BpalleHus, IepeAada JAaBi€HUS TBEPIBIMU
TeIaMH, >KMJIKOCTSMH M Ta3aMu, aTMOC(EpHOE [aBJICHUE, IJaBaHUE
T€l, NPEBPAILICHUS] MEXaHWYECKOHM SHEpPruv) MO ONHUCAHUI0 UX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYEHHBIX (U3MUECKUX SBICHUU B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
OpUMEPHI ABMKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJjeHUS Ha KMBOW OpraHu3M, IUIaBaHUE pbIO, pblyaru
B TEJ€ YeJoBEKa, MPU 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKH) (PU3HUUECKUX
SBJICHU;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3WYECKHUE SIBICHUA,
UCTIONB3Yysd (PU3MYECKUEe BEIUYUHBI (Macca, O0O0BEM, TIIJIOTHOCTh
BELIECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJIa YIPYTOCTH,
CUJa TSKECTH, BeC Tella, CWiIa TPEeHHs, JaBjieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIa, MEXaHW4Yeckas paboTa,
MOIIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(PPUIUEHT MO0IE3HOTO
JENUCTBUSA MEXaHU3MOB, KUHETUYECKAs U MOTEHIMAIbHAS YHEPTUS), IPU
ONMKMCAHUM MPABUIBLHO TPAKTOBATh (PU3NYECKUN CMBICI HUCITIOIb3YEMBIX
BEJIUYMH, HX OO0O3HAYEHUS M E€IUHUIBI (PU3NYECKUX BEIUYMH,



HAXOAUTh (DOPMYIIBI, CBSI3bIBAIONINE JaHHYIO (DU3HUECKYIO BEIHUUHY C
APYTUMU BETUYMHAMH, CTPOUTH TpaUKU H3yYECHHBIX 3aBUCHUMOCTEH
(bU3HYECKNX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOLIECCHI,
WCTIONB3Ys TMpaBuia CIOXKEHUS CWil (BIOJb OJHOW MPSAMOI), 3aKOH
I'yka, 3akoH Ilackais, 3akoH ApxuMmesa, MpaBUJIO PABHOBECHS pblyara
(Obmoka), «30JI0TOE TPaBWIO» MEXAaHUKH, 3aKOH COXPaHCHHS
MEXaHMYECKOM PHEPTUu, IPU STOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSICHATH (PU3MUECKHE SIBICHUS, MPOLECChl M CBOMCTBA TEl, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapaKkTepa: BBIIBIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
00bsCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ ONOPOM Ha 1-2 M3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUH, (PU3NYECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

peuats pacy€THble 3aAauu B 1—2 NEUCTBUS, HUCMOJIB3YS 3aKOHBI U
dbopmyIibl, cBsi3bIBarole (GU3UYECKUE BEIMUMHBI: HA OCHOBE aHaIU3a
YCIOBHSI  3aJa4d  3alMChIBaTh KpPAaTKOE YCIIOBHUE, IMOJACTABISTH
(u3nueckre BeIWYUHBI B (OPMYJbI U MPOBOJIUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PELICHUs 3aJad, OLCHUBAThH
PEATUCTUYHOCTD NOJyYeHHON (DU3NUECKON BEIMYNHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh HpPH MOMOIIH
(U3MYECKMX METOJOB, B OINKCAHUM HCCIECJOBAaHUS  BBIICIATH
MPOBEPSIEMOE MPETOT0KEHNE (rumoresy), pa3nuyaTh 51
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOAUTh OMIMOKH B XOJI€
OMbITA, EJIaTh BBIBOBI [0 €r0 pe3yJIbTaTaM;

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBJICHUN WU
dbu3uYecKkux  CBOMCTB  Te: dbopmynIupoBaTh  MPOBEPsiEMbIC
MPEANOJOXKEHNU, COOMpaTh  YCTAHOBKY M3  NIPEMJIOKEHHOIO
000py0BaHus, 3alUCHIBATh XO/I ONbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tela,
00bEMa, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOIOBBIX U
M(ppoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPUOOPOB C Y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PM3UYECKON BETUUHHBI
OT APYToM C UCHOJIb30BAHUEM MPAMBIX U3MEPEHHM (3aBUCUMOCTU MYTH
PAaBHOMEPHO ABMXKYILIEroCs Tela OT BPEMEHU JABUKEHUS TeJa, CHUJIbI
TPEHUs CKOJILKEHHS OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEMN
Tel W HE3aBUCUMOCTHU CHWJbl TPEHUSI OT IJIOLIATU CONMPUKOCHOBEHUS
TEJ, CUJIbl YIPYTOCTU OT YAJIMHEHUS TPYKUHBI, BHITAIKUBAIOIIEH CHUJIBI
OT 00BEMA MOTPYKEHHOM YACTH Tela M OT IUIOTHOCTH YKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTM Te€Ja, OT TIJIyOWMHBI, Ha KOTOPYIO
IIOIPYKEHO TEJ0, YCIOBUN IUIABAHUSA TEJI, YCIOBUN PaBHOBECUS pblyara
u OJIOKOB), y4yacTBOBaTh B IUJIAHUPOBAHMM Y4YEOHOTO HMCCIEIOBAaHMS,
coOupaTh  YCTAHOBKY U  BBINOJHATH  HM3MEpPEHUs,  Cleays
OPEeAJIOKEHHOMY  IUJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpauKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEA0OBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUS (DPU3NUECKUX BEIUMYMH (ILIOTHOCTH
BEILIECTBA KUIAKOCTH W TBEPAOTO Te€Ja, CUJla TPEHHUS CKOJIbXKEHUS,
NABJICHHE BO3[lyXa, BBITAIKMUBAIOIIAS CWJIA, JEUCTBYIOIIAs Ha
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NOTPYXKEHHOE B JKUIKOCTH TEJO, KOIPPUIMEHT MOJIE3HOTO JACUCTBUSA
MIPOCTBIX MEXAHU3MOB), CIEAyd NPEIJOKEHHOM HHCTPYKUUH: IpHU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTANbHYIO YCTAHOBKY U
BBIYMCIISITh 3HAYEHUE NCKOMOU BEJIMYNHBI;

coOnroaTh TMpaBWia TEXHUKH O€30MacHOCTH Mmpu  pabore ¢
71a00paTOPHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPUHIUIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BEChbl, TEPMOMETp, TUHAMOMETpP, COOOIIAIOLIUECS COCY/bl, OapoMerp,
pBIYar, MOJIBHKHBINA U HETMOJABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONHUCAHUS (B TOM YHCIE:
MOJAIINITHAKY, YCTPOMCTBO BOAOIPOBOJA, THUAPABIMYECKUI TmIpecc,
MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apPEOMETP), HCHOJb3Ys
3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH U HEOOXOAMMBIE
(u3HYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEpHl  (HaXoAWTh HHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOI0 MCIOJb30BaHUS (PU3NYECKUX 3HAHUA B MOBCEIHEBHOU
KU3HU U1l 0OecriedeHnsl 0€30MaCHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHHSI 310POBbsSl U COOIIOAEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH cpee;
OCYUIECTBJIATH OTOOpP HMCTOYHUKOB HHpopmanuun B HWHTEepHETE B
COOTBETCTBMM C 33JaHHBIM [IOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUW M NYTEM CpPaBHEHUS pa3JIMYHBIX HCTOYHUKOB
BBIJICISTh MH(POPMALIMIO, KOTOpas SIBJISETCS HPOTUBOPEUYMBON WK
MOKET ObITh HETOCTOBEPHOM;

UCIIONIb30BaTh MPU  BBINOJHEHUM Y4YEOHBIX 33JaHUM  HAy4YHO-
MONYJISIPHYIO JIUTEPaTypy (PU3NYECKOro COAEpk aHUs, CIPABOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHET, BIajeTh MpUEMaAMHU
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3zoBaHuss MHPOPMALMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMAIMK PUINIECKOTO COJACPKAHUS, B
TOM YHCII€ MyOJMYHO JenaThb KpaTKUe COOOIIEHUS O pe3yibTaTax
MIPOEKTOB WJIM Y4YEOHBIX HCCIIEJOBAaHUM, TMpPU DSTOM TI'PaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHSATHIHBIA anmapar Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

P BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MCCIEAOBAHHUI pacmpenensiTh
00513aHHOCTH B TpyNIl€ B COOTBETCTBUU C MOCTAaBJIECHHBIMH 3a/lauaMu,
CJIeIUTh 3a BBINOJHEHUWEM IUJIaHA JCHCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIA BKJaJ B JIEITENIBHOCTh TPYMIbI, BBICTpAaUBATH
KOMMYHHUKATHUBHOE B3aMMOJICHCTBUE, YUUTHIBASE MHEHUE OKPY>KAIOIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIIOBOE
IBW)KCHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSIHUS BEIIECTBA,
KpUCTANIMYECKHE U aMOP(HBIE TeJa, HACHIIICHHBIM U HEHACHIIIEHHBIN
nap, BJIQXHOCTb BO3[lyXa, TEMIEpaTypa, BHYTPEHHsS DJHEPIUs,
TEIUIOBOM  JBHUIaTeilb, JJCMEHTAPHBIM  DJIEKTPUYECKUM  3apsin,
JJEKTPUYECKOE II0J€, IPOBOAHUKU U JIUDJIEKTPUKHU, IIOCTOSHHBIN
JNEKTPUYECKUN TOK, MAarHUTHOE I10JI€;



pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaThe, TEIIonepeaaya,
TEIJIOBOE  PABHOBECHE, CMAuYMBaHUE, KaNWUIAPHBIE  SBJICHMS,
HCIIapeHue, KOHJIEHCAlUs, IJIaBJIEHUE, KpUCTaJUIA3a1us
(oTBepaeBaHME), KHUIIEHWE, Temionepenada (TEIUIONPOBOAHOCTb,
KOHBEKIUSA, U3TyYEHHUE), dJIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMO/ICICTBUE MAarHUTOB, IEHCTBHE MAarHUTHOI'O MOJISI HA IPOBOJHUK
C TOKOM, D3JEKTPOMAarHUTHAasT HHAYKUWA) MO ONHCAHHIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
TaHHOE (PU3UUYECKOE SBIICHUC;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpY>KalollleM MHpE, B TOM 4YHclie (PU3MUECKHE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE M KalWUISIPHBIE SIBIICHUS B MPUPOJE,
KpUCTaUlbl B TIpupone, uzinydeHue CoiHLa, 3amMep3aHue BOJOEMOB,
MOpCKHEe Opu3bl, o0Opa3oBaHHME pOCHI, TyMmaHa, UWHEs, CHera,
ANEKTPUYECKUE SIBJICHUS B artMocdepe, DIEKTPUUYECTBO IKUBBIX
OpraHu3MOB, MAarHuTHOE Toje 3eMiu, Jpeid TMOoJIIoCOB, POJib
MarHUTHOTO TOJIA JJIsl )KU3HU Ha 3emile, MOJSPHOE CHSHUE, IPH 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3aJayy B  y4eOHyK,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBICHUA,
UCIIONB3ysl  (U3MYECKUE BEJIWYUHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAelbHAas TEIJIOEMKOCTh BEIIECTBA,
yJelibHAsl TEIJIOTa IUIABJICHMS, yJAeJbHAs TEeIUioTa NapooOpa3oBaHMS,
yJAelbHAsl TEIJIOTa CropaHusi TOIUIMBA, KOA(P(QUIHMEHT TMOJIE3HOTO
NENUCTBUA TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BJIAXHOCTb BO3/1yXa,
ANEKTPUYECKUN 3apsAll, CUja TOKa, »JJIEKTPUYECKOE HaIpsHKeHHE,
CONPOTUBJICHUE TPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE BEILIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOIO TOKA), MPU ONMUCAHUH NPABUIBHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTOIb3YEMBIX BEIMYMH, 0003HAYEHUS
Y eIMHULBI (PU3NYECKUX BEIUYHUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOILINE
JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTMMHU BEIMYMHAMH, CTPOMTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBJIECHUS U IPOLECCHI,
HCIIOJIb3Ys] OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHS  BEIECTBAa, NPUHIMI  CyNepHo3uuuud  nojed  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHus 3apsjaa, 3akoH Owma ams
ydacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKkoH COXpaHeHUs SJHEPTUH, pU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCT€  CUTyalluli  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2
JIOTUYECKUX IIaroB ¢ ONMopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3NUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJayd B 2—3 ACWCTBUS, HMCHOJB3YysS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolue (HU3UYECKUE BEIMUMHBI: HA OCHOBE aHaU3a
yCIIOBUS 3aJla4Ml 3alKChIBATh KPATKOE YCIOBHE, BBISIBISATH HEJOCTATOK
JAHHBIX [JIsl PElIeHHs] 3aJadyd, BbIOMpATh 3aKOHBI M (HOPMYJIbL,
HeoOXonuMble ISl €€ pelieHus, MPOBOJUTh Pacdy€Thl U CPABHUBATH



MOJIyueHHOEe 3HaueHue (U3NYECKOM BEIWYMHBI C  H3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAOBAaHMUs, BbIICIATh
MIPOBEPSIEMOE MPEIIOJIOKEHUE, OLEHUBATh NPABUIBHOCTH MOPSAJKA
IIPOBE/ICHMSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAMUTH OMBITHl [0 HAOMIONEHUIO (PU3WYECKUX SBICHUNA WU
¢u3znyeckux CBOMCTB Ted (KamWJUIApHBIE SIBICHHS, 3aBHCHUMOCTH
JaBJICHUS BO3/AyXa OT €ro oobéMa, TeMmepaTyphl, CKOPOCTH Ipoliecca
OCTBIBAHMSI M HArpeBaHWs NpPU MU3IYyYEHUH OT LBETA W3Iy4arollen
(moryomiaroieil) MOBEPXHOCTH, CKOPOCTh MCHApPEHUsS BOJBI OT
TEMIIEPaTypbl KUAKOCTH M IUIONIaJH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
T€I W B3aUMOJECHUCTBUE DJJEKTPUYECKUX 3apsaoB, B3aMMOJCHCTBUE
MTOCTOSIHHBIX MAarHUTOB, BU3yaJIU3al[isi MAarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO TMOJS HA MPOBOJAHHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS] TOCTOSHHOIO
ToKa): (OpMYJIHUpPOBaTh MPOBEPSEMbIE MPEANOJIOXKEHUA, COOUpPaTh
YCTaHOBKY W3 MPEMJIOKEHHOTO0 000pYJOBaHUS, ONUCHIBATh XOJ OIbITa
1 (hOpMyIUPOBaTh BHIBOJIBI;

BBIIIOJIHATH ~ MPSIMbIE  HM3MEPEHUS] TEMIEPATYpbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3/lyXa, CWJIbl TOKA, HAIpPSKEHUS C HCIOIb30BaHUEM
aHAJIOrOBBIX MPHUOOPOB U JATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4éToM  3aJaHHOM  abCONIOTHOM
MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3UYECKON BETUUHHBI
OT JpYrol € HCIOIB30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
COMNPOTHUBJICHUSI NMPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJAH MONEPEUYHOIO
CEYEHHUS] U YJIETbHOTO COINPOTHUBIICHHS BEILECTBA MPOBOJHUKA, CHUJIbI
TOKa, UAYILIEro 4Yepe3 MPOBOJHUK, OT HAIpPSIKEHUS Ha IMPOBOJIHUKE,
HCCJIEIOBAHUE TMOCJIEAOBATEIbBHOIO W MapajyIeIbHOTO COEIMHEHUN
MIPOBOJIHMKOB): TJIAHUPOBATh HMCCJEIOBAHHE, COOMPATH YCTAHOBKY W
BBINIOJIHATh U3MEPEHUS, CIEeysl IPEIJIOKEHHOMY IUIaHy, (PMKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOIWIl U TpauUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BeIUYUH (yIerabHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa W
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA): TUIAHUPOBATHh M3MEPEHHUsI, COOMpaATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEII0KEHHON MHCTPYKIIMH,
Y BBIUUCIISATH 3HAUEHUE BEJINYUHBI,

coOno/laTh MpaBUjia TEXHUKM 0O€30MacHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUS (B TOM YHCIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, apoBasi TypOMHa, aMIIEpMETP,
BOJIbTMETP, CUETUMK FJIEKTPUUECKON DHEPrUH, IJIEKTPOOCBETUTEIbHbBIC
npuodopkI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT, JIEKTPOJBUTATEND
MOCTOSIHHOTO TOKa), MCMOJb3ys 3HAHHMS O CBOMCTBaxX (PU3MUYECKHUX
SABJICHUM U HEOOXOAMMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIIbHBIC
npuOOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN



K

TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUYECKHUX
Herned ¢ MOCIEeNOBaTEIbHBIM M IMAPAJUIEIBHBIM  COEIMHEHHUEM
AIIEMEHTOB,  pa3juuas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
BJIEKTPUYECKUX LECTIEH;

NPUBOJUTH TpUMEphl (HaxoaAuTh UHGOPMALMIO O MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOMU
KU3HH 1Sl 00ecTieueHnsT 0€30IacCHOCTH TPU OOpAIeHUH C MPUOOpaMu
Y TEXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHUSI 3/IOPOBBS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBIIATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NIYyTEM CPaBHEHUS
JOTIOJIHUTEJIBHBIX HCTOYHUKOB BBIJETATH HWH(OpMAIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;
WCIIONB30BaTh TPU  BBINOJHEHUM  YYE€OHBIX 3aJlaHUl  HAy4YHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHus, CIIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  VHTepHEeT, BIajeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHPOPMALMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO37]aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKHE YCTHBIE COOOIIECHHS,
0000mass MHPOPMAIIUI0O U3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
colepkaHusl, B TOM 4YHCIEe NYyOJUYHO NPEACTABIATH PE3YJIbTaThl
MIPOCKTHOM HMJIM  UCCIENOBATENbCKOW JEATEIBHOCTH, MpPH 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM TMOHATUWHBIN anmapar Kypca
(U3HKHU, COMPOBOXKIATH BHICTYIJICHUE NPE3CHTALIMEH;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
MIPOLIECCOB pacHpenensiTh 00sI3aHHOCTH B T'PYyNNE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMH, CIEIUTh 3a BHINOJIHEHUEM IJIaHa JeHCTBUN
U KOPPEKTUPOBATH €r0, aJIEKBaTHO OLIEHHWBATh COOCTBEHHBIM BKJIAJl B
NeSATEeIbHOCTh TPYIIIIHI, BBICTPauBaTh KOMMYHHUKAaTUBHOE
B3aUMOJICUCTBHE, MPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

KOHIy o0ydeHus B 9 KJjacce MpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

HCIIOJIb30BaTh TOHSATHS: CHCTEMa OTCU€ra, MaTepuajibHas TOYKa,
TpaeKTopusl, OTHOCUTEIBHOCTD MEXaHUYECKOro JBUYKEHUS,
nedopmanus (yrnpyras, IiacTUYecKas), TpeHUE, HEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTb U TMEPErpy3KHu, LEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Tella, pPaBHOBECHE,
MeXaHU4ecKue KojaeOaHus U BOJHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKajga 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTb, CHEKTPhl  HCIYCKaHUS U
norJyionieHus, ajibda, O0era- U raMma-u3aydyeHHs, U30TOIbI, sAepHas
SHEPreTHKa;

pasnuyaTh SIBJIEHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  Tel, paBHOMEPHOE  JABWKEHHUE 1O  OKPYKHOCTH,
B3aMMOJICUCTBHE  TEJl, PEAKTUBHOE [BIKEHUE, KoJieOaTeIbHOE
IBWOKEHHME (3aTyXalolllue W BbIHYXACHHbBIE KoJIeOaHUs), PE30HAHC,
BOJIHOBOE€  JIBWJKEHHE,  OTPAKEHUE  3ByKa,  IPSIMOJMHENHOE
pacnpoCTpaHEHUE, OTPAXKEHUE U NPEJOMIIEHUE CBETa, IIOJHOE
BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHUE OEJIOro CBeTa B CHEKTP U



CIIOKEHUE CHEKTPAJIbHBIX LBETOB, AMCIEPCHS CBETA, E€CTECTBEHHAas
PaAMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOrO CIEKTpa U3ITyYEHHS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpy>XarolieM Mupe (B TOM 4ucje (PU3NYECKUE SBJICHHS B MPHUPOJIE:
NPWINBBlL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHOM CHUCTEMBI,
PEAaKTHUBHOE JBWKEHUE JKHUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO,
[[BETa TEJ, ONTUYECKHUE SIBIICHUS B IPUPOJIC, OMOJIOTHYECKOE JICUCTBUE
BUJUMOTO, YJIbTPA(UOJIETOBOTO UM PEHTTEHOBCKOTO  HM3Iy4YCHHI,
€CTECTBEHHbI  paJUMOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PaAMOAKTUBHBIX M3JIyYEHU Ha OpPraHM3M YeJIOBEKa), IpPH 3ITOM
MEPEBOINTh  MPAKTUYECKYI0  3aJady B  Y4eOHYI0,  BBLACIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBIECHUA,
UCIIONb3Yysl (PU3UYECKHE BEJIMYUHBI (CpPEeIHsAs] U MTHOBEHHAas CKOPOCTh
TeJa IpU HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEILIEHUE, TYTh,
yIJ0Basi CKOPOCTh, CWJIA TPEHUs, CUJIa YNPYTOCTH, CUJIA TSKECTH,
YCKOPEHHE CBOOOJHOTO MaJ€HUs, BEC Tela, UMIIYJbC TEa, UMITYJIbC
CWJIbI, ME€XaHH4YecKasi padoTa M MOLIHOCTb, MOTEHUHUAIbHAS SHEPrUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, NOTCHIMAJIbHAS SHEPTHUS
C)KaTOW TMpPYKUHBI, KUHETUYECKas SHEpPrus, IMOJHAs MeXaHU4ecKas
SHEPrus, NEpHOJ M 4YacToTa KoyieOaHWW, NJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETAa, IOKAa3aTellb MPEJIOMIICHUS
cpenbl), MpU ONKWCAHUM MPABWIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIIOJIb3YEMbIX BEJTUYHMH, OOO3HAUEHHS M €IMHMIBI (DUIUUECKUX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTHh TpadUKu H3yUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TIPOLECCHI,
HCIIOJNIb3Ysl 3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMUPHOrO TATOTECHHS,
MNPUHIUI CYNEPHO3UIUU CUJI, NIPUHIMUI OTHOCHUTENIbHOCTH [ anuies,
3aK0oHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJICHUS] CBETA, 3aKOHbI COXPAHEHHUs 3aps0BOrO M MacCOBOTO
yycen TMpU  SJIEPHBIX peakuusX, MpU ITOM J1aBaTh CJIOBECHYIO
(GopMynMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUMHHO-CIIE/ICTBEHHbBIE CBSI3H, CTPOUTHh OOBICHEHHUE U3 2—
3 JOrMyeckux WAaroB € ONOPOM Ha 2-3 HW3yYEHHBIX CBOMCTBA
(du3nUecKuX ABICHUM, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pemiaTh pacu€THhle 3adaud (OMUpAroIIMecs Ha cucTeMy H3 2-3
ypaBHEHUH), MCHONAb3Yyd 3aKOHbI H  (POPMYJbI, CBS3bIBAIOIINE
(¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jauu
3aMUChIBaTh KPaTKO€ YCIOBHUE, BBISBISATH HEAOCTAIOIIME WU
U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMbIC
JUISL pElIeHMs, MPOBOJUTh PACUETHl U OLIEHMBATh PEATUCTUYHOCTH
MOJIYYEHHOT0 3HAaUeHUS (PU3HUUYECKOU BEIMYUHBI,



pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPU IOMOIIH
(U3NYIECKUX METOOB, HUCIIOJIb3Ysl OMUCAHHE MCCIEAOBAaHUs, BbIICIATh
IIPOBEPSIEMOE TPEIIIOIOKEHUE, OLEHUBATH INPABUIBHOCTh MOPSAIKA
MPOBEJICHUS HCCIEAOBAaHUA, JeNaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUN U OTIBITOB,;

IPOBOAMWTH OMBITHl 1O HAOMIOACHUIO (UBNYECKUX SBICHUA WIH
(¢u3nyecKuX CBOMCTB TeM (M3yuyeHue BTOPOro 3akoHa HeioToHa, 3akoHa
COXpaHEHUsl SHEPI'HH, 3aBUCUMOCTh MEPHOJA KOJEOaHU MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U )KECTKOCTU NMPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MajbIX KOJeOaHUM, NPAMOJIMHEHHOE pPacIpOCTpaHCHUE
CBETa, pa3JoKeHHe Oenoro cBeTa B CIEKTP, H3YYEHUE CBOMCTB
M300pakeHHsI B IUNTOCKOM 3€pKajie M CBOMCTB M300pakKeHUs MpeAMETa B
coOuparolei JTuH3e, HaOJI0IEHUE CIUIOMIHBIX U JJUHEHYAThIX CIEKTPOB
U3IIyYEHHMs]): CAMOCTOSITEJIbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOIO
HaOopa 0OOpy/IOBaHMS, OMUCHLIBATH XOJ OIbITA U €r0 PE3yJbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

OPOBOAWTh TIPU HEOOXOAUMOCTH CEPUI0 TPSIMBIX H3MEPEHHH,
ompenelisisi CpelHee 3HaYeHue U3MepsieMod BeauduHbl ((pokycHoe
paccTtosiHie coOuparoleid JMH3bI), O0OCHOBBIBATH BHIOOp croco0a
U3MEpPEHHUsl (M3MEPUTEIBHOTO TPUOOpa);

MIPOBOJIUTh HCCJENIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
WCIIOJIb30BaHUEM TPAMBIX W3MEPEHHUI (3aBHCUMOCTH ITyTH OT BPEMEHHU
IIpU PaBHOYCKOPEHHOM JBMXEHUM 0€3 HauaJbHON CKOPOCTH, MEPUOa
KoJe0aHUH MaTeMaTHYeCKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIila OTPaXKEHUsl CBETA OT yria MaJeHMs U yria NpeOMIICHHs OT yIJa
MajJieHus1): TJIAHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOHMpaTh
YCTaHOBKY, (DUKCUPOBAaTh PE3YJIbTAThl MOIYYEHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIMYMH B BHUJI€ TAONUIl U rpadUKoB, AeiaTh BHIBOJIBI 1O
pe3ynbTaTam HCCIIEIOBAHUS;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUs (U3MUECKUX BEIUYUH (CpemHsis
CKOPOCTb M YCKOPCHHE Tela IpH pPaBHOYCKOPECHHOM JBI)KCHHH,
YCKOpEHHE CBOOOAHOTO MaJIeHUs, KECTKOCTh MPYKUHBI, KOADPUIIMEHT
TPEHUS] CKOJBXKEHUS, MEXaHWYecKas padoTa U MOIIHOCTh, YAaCTOTa U
nepuoj, KoieOaHWii MaTeMaTH4YeCKOr0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas Cujla COOMpArOIIe JIMH3bL, pPaJUOAKTUBHBIA (POH):
IUTAHUPOBATh U3MEPEHHUs, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BHIMIOJHATh ~ WM3MEpPEHUs, Cleays MPeNIOKCHHONW  HMHCTPYKIIHH,
BBIUMCIISITh 3HAYCHHWE BEIUYMHBI W aHAIW3UPOBATh TOJTYYCHHBIC
pE3yabTaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUM;

coOno/aTh MpaBUjia TEXHUKM 0O€30MacHOCTHM mpu  padbotre ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

paznuyaTh OCHOBHBIE MPU3HAKKM H3YUYEHHBIX (PU3NYECKUX MOJEIICH:
MaTepHalibHasi TOYKa, aOCOJIIOTHO TBEPJIOE TEJIO0, TOUYEHUHBIA HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, MJIaHEeTapHas MOJeNIb aroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIMUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OnucaHus (B TOM YHCIIE:
CHUIOMETP, JATUYUKH TOJOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKeTa,
9XO0JIOT, OYKH, HEpUCKOI, (oToannapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKON, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUA O



CBOMCTBaX (DM3MYECKUX SIBICHUA U HEOOXoAuMble (U3UYECKUE

3aKOHOMEPHOCTH;
WCIIONB30BaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIBHBIX npuOopoB 151

TEXHOJOTHYECKUX TPOIECCOB MPH PEIICHUH YYEOHO-TIPAKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI ISl MOCTPOCHUS M300paKEHUN B MIJIOCKOM
3epKaje u cobuparomiei TuH3e;

OPUBOIUTH TMpUMEpHl (HAXOAWTh HH(DOpPMAIMIO O TPUMEPAX)
MPAKTUYECKOTO HCIONb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KHU3HU JJIs1 oOecriedeHusi 6€30MacHOCTH MpH o0palleHnuu ¢ mpudopaMu
Y TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHSI 3JIOPOBBS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH Cpee;
OCYUIECTBJIATh MOUCK HHPOpMauuud (U3UYECKOr0 COAEpKaHUS B
WNHTepHeTe, caMOCTOSTENbHO (OPMYIHpPYS TMOUCKOBBIA  3armpoc,
HaxoJUThb  NYyTH  ONpPENEJeHUss  JOCTOBEPHOCTH  MOJIyYEHHOU
MH(pOpMaMM HAa OCHOBE HMMEIOIIMXCS 3HAaHUH U JIONOJIHUTEIBHBIX
MCTOYHUKOB;

HCIIOJIb30BaTh MPU  BBINOJHEHWM Y4YEOHBIX 3aJaHUM  HAy4yHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHus, CIIPAaBOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHET, BIajeTh NpUEMAMH
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHPOPMALMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
nH(pOpMaMU U3 HECKOJIBKUX MCTOYHUKOB (PM3MUECKOrO COAEpPKaHUA,
myOJIUYHO MPEACTABIIATh pE3yNbTAThI IPOEKTHOM WIH
MCCJIEI0BATENBCKON AEATEIbHOCTH, TPU 3TOM TPAMOTHO HCIIONb30BATh
M3YYEHHBI TOHSATUIHBIA anmapar M3y4aemoro paszaena (U3UKA U
CONPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIMEN C y4€TOM OCOOCHHOCTEM
ayJIuTOPHUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HU(POBbIE)
KoHTpoJibHbIE IIpakTH4eckue
/1 | ¥ TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmnoreka IIOK
1.1 ) -
VISHIEA * Haylka O TpHpoae 2 https://m.edso0o.ru/7f416194
bubmnoreka IIOK
1.2 O
VISHHCCIHE BEHHIHAL 2 1 https://m.edso0o.ru/7f416194
13 EcrecTBeHHOHay4HBIN ’ 1 bubnmnorexka HOK
' METO/1 MO3HAHUS https://m.eds00.ru/7f416194
Hroro 1o pasneny 6
Paznen 2. [lepBoHayaibHbIe CBeIeHUsI 0 CTPOEHUH BeLeCTBa
bu6nuorexa [IOK
2.1
CTpoetine peliiecTsa 1 https://m.eds00.ru/7f416194
JBr>xeHue u
2.2 B3aUMO/ICHCTBUE YACTH 2 1 bubmorexa LOK
' A " https://m.edso0.ru/7f416194
BelIeCcTBa
53 ArperaTHbl€ COCTOSIHUS ) bu6muoreka [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
Wroro no pazueny 5

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl



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

bubnunorexa LIOK

3.1 Mexaniieckoe ABIKCHIE 3 https://m.edso0.ru/7f416194
39 Wuepnus, macca, 4 bubnunorexa LIOK
' IJIOTHOCTH https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Bupet cun - https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Tel,

JKHIKOCTEH M ra3oB

JaBnenue. llepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6nunorexa [IOK
' TeJIaMH, KUIAKOCTIMU U https://m.edso0.ru/7f416194
razaMu
bu6nuorexa [IOK
4.2 JlaBIieHHe K IKOCTH 5 https://m.edso00.ru/7f416194
bu6anoreka LIOK
4.3 A
TMOC(EpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBuE ®UJIKOCTH U Ta3a
4.4 Ha IOTPYXEHHOE B HUX 7 bubmorexa [JOK
' py https://m.eds00.ru/7f416194
TENO
Wroro no pazmeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

bu6muoreka [JOK
51 P
wooTa HotocTs > https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubanorexa LIOK

https://m.edso0.ru/7f416194



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

bubnunorexa LIOK

>3 Mexanirieckas SHepria 4 1 https://m.eds00.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KosauuecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TenJioBble siBJIEHUsI
CrpoeHnue u cBOMCTBa bubnmnoreka [HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [IOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHEC
59 ITocTostHHBIH 20 1 . bu6nuorexa [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHBIC ABTICHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HauMeHOBaHHE KoaugecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pasznen 1. Mexanunueckue siBJeHUSA
MexaHnueckoe Bu6 110K
HOJIMOTEKA
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHuA
bubnuorexa [IOK
1.2 BsaumonetictBue Ten
a 20 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aK0HBI COXPaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
21 MexaHn4deckre ; 3 bu6anoreka IIOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKHUe BOJIHEL. 3 3 bu6anoreka LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DieKTpoMarHuTHOE 1M0Jie U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHuTHOE BuG OK
31 HoTe 1 5 ) nonmoteka L

SJICKTPOMArHuTHBIC

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

BOJIHBI

Uroro no pazgeny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bubnuotexa [JOK
' pacupoCTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 onTHYECKHE 5 bubnuorexa [IOK
' IPUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 bubmnoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paszgea 5. KBanToBble siBJIeHUA
Hcnyckanue u
51 TIOTJIOIIEHHUE CBETA 4 bubmorexa [JOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOr0O 6 bubnuoteka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 s
ACPHEHIE peakttan ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Paspnen 6. [loBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

6.1

IToBTOpEHUE U
000611IeHne
coJiepKaHus Kypca

bu6nunorexa LIOK
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
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¢u3uku 3a 7-9 xnace

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

27










OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., UBanoB A.U., AkimonepHoe o6mecTBo «M3narensctBo «IIpocrerienuey
» ®uswka, 8 kimacc/ [lepeimkun .M., UBanoB A.U., Akironeproe oo6miectBo «M3natenberBo «IIpocBenieHney

» Ousnka: 9-if kmacc: 6a30BbIi ypoBeHb: yueOHHK, 9 knacc/ [lepoiukun U. M., I'ytauk E. M., UBanoB A. U.,
ITerpoBa M. A., AxumonepHoe 00miecTBo «M3marenscTBO «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

» Ousuka. unaktudeckue marepuansl K yueOHuky A.B. [epeimkuna. 7 kmacc/Mapon A.E., Mapon E.A. ¢
O®usznka. COOpHHK BOIIPOCOB U 337a4 K yueOHuKy A.B. Ileprimkuna. 7 kimacc/Mapon A.E., Mapon E.A.,
ITozoiickmii C.B.

» ®Ousuka. narnoctudeckne padotel Kk yaeOHuky A.B. [lepermkuna. 7 knacc/IllaxmaTtoBa B.B., [lledep O.P.
» ®usuka. Tectrl. 7 kimace/Xannanos H.K., Xannanosa T.A.
» ®dusuka. Meroauueckoe nmocodue k yueOHuky A.B. Ileprimkuna. 7 knacc/®wmnonosny H.B.

» ®usuka. Jlunakruueckue MaTepuansl Kk yueOnuky A.B. [leprimnkuna. 8 kiacc/Mapon ALE. , Mapon E.A. ¢
®usuka. COOpHHMK BOIIPOCOB U 3a7a4 K yueOHuky A.B. Ileprimkuna. 8 kimacc/Mapon A.E., Mapon E.A.,
[Tozoiickuii C.B.

» ®usuka. Jlmarnoctuaeckne padotel Kk yueOHuKy A.B. Ileperimkuna. 8 kinacc/lllaxmarosa B.B., Illedep O.P.
e ®usuka. Tectrl. 8 knacc/Xannanos H.K., Xannanosa T.A.
» ®dusnka. Metoamueckoe mocoome k yueOHuky A.B. Ilepsimkuna. 8 kiacc/@unonosua H.B.

» ®usuka. Jlunakrnyeckne MaTepuansl Kk yaeOuuky A.B. [leperimkuna, E.M. I'ytauk. 9 xnacc/Mapon ALE.,
Mapon E.A.

» ®u3nka. COOpHUK BOMPOCOB U 33724 K yueOHuKy A.B. [Tepoimikuna, E.M. I'yrauk. 9 kmacc/Mapon AE.,
Mapon E.A., [Tozoiickuii C.B.

» ®usuka. Tectol. 9 kimacc/Xannanos H.K., Xannanosa T.A.

» Omsnka. Meroauueckoe nocobue k yueoOHuky A.B. [lepoimikuna, E.M. I'yrauk. 9 knace/I'yrank E.M.,
UYepnuukosa O.A.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

* bubnmoreka nuppoBoro 06pazoBaTeNLHOIO KOHTEHTA. — Pesxkum focTyma: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

» Enunas koswiekius udpoBhIX 00pa3oBaTelIbHBIX pecypcoB. — Pesknum qoctyma: http://school- collection.edu.ru

» OenepanbHbIi IEHTP HHPOPMAITOHHO-00pa30BaTeFHBIX PeCcypcoB. — Pexum goctyma
http://www.fcior.edu.ru/

* [{udposrie 0OpazoBaTelbHbIE pecypehl. — Peskum moctyna: http://www.openclass.ru


https://www.google.com/url?q=https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d&sa=D&source=editors&ust=1705756636925240&usg=AOvVaw1r9DiWg_iBLxIS_MD53RKn
https://www.google.com/url?q=https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d&sa=D&source=editors&ust=1705756636925240&usg=AOvVaw1r9DiWg_iBLxIS_MD53RKn
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&source=editors&ust=1705756636925889&usg=AOvVaw1opy-xX-Y0W6Ar-9T3GgR_
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