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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTABICHA Ha OCHOBE
TTOJIOXKEHUH U TpeOOBaHUH K pe3yIbTaTaM OCBOCHHsI Ha 0230BOM ypOBHE OCHOBHOM 00pa30BaTEIHLHOM
nporpammsl, peactasieHHbIX B PI'OC 00O, a Takxe ¢ yuéTom ¢enepaabHOl pabodei mporpaMmbl
Bocnutanus u Konuenmuu npenopaBanus yueoHoro npeamera «Dusnkay.

Coneprxanue mporpamMMmbl 1o (HU3MKEe HANpaBieHO Ha (OpPMUPOBAaHHE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OO0Y4YarolUXCsSd U OpPraHu3allMi0 HM3ydeHHUs (QU3UKU Ha JESTelIbHOCTHOM OcHOBe. B
nporpamMme 1o (pU3MKe YUUTHIBAIOTCS BO3ZMOXKHOCTH YU4E€OHOTO MpeIMeTa B pealn3alnuu TpeOoBaHui
OI'OC OOO K MmIaHUPYyEeMBIM JIMYHOCTHBIM U METANpPEeJIMETHBIM PE3yJIbTaTaM OOYUYCHHS, a TakKe
MEXITPEIMETHBIE CBSA3HM €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOILETO
oOpa3oBaHwsl.

[Iporpamma 1o ¢u3MKe YCTaHABIMBAET paclpeseieHue Y4eOHOro MaTepuana Mo TojaaM
o0y4eHus (1o Kjaaccam), peagaraeT NPUMEPHYIO MOCIEA0BAaTEIbHOCTh U3YUYEHUS! TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPIKAaHUSA U YUETe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcsl.

ITporpamma no ¢u3uke pazpaboTaHa C LENbI0 OKAa3aHUS METOJUUYECKOW MOMOIIM YYHUTENO B
co3JlaHuM paboueil MporpamMMbl 0 Y4eOHOMY MPEIMETY.

®dusnka sBISETCA CHUCTEMOOOPA3YIOUIMM JJIsl €CTECTBEHHO-HAY4HbBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Owosorueit, actpoHoMHe u (usnyeckoi reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, IPEI0CTaBIsIeT Hanboee scHble 00pa3Ibl MPUMEHEHHsI HAyYHOTO METOo/1a TO3HAHUS,
TO €CTh CII0C00a NOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa 13 IIIaBHBIX 33724 (PU3NUECKOro 00pa30BaHuUs B CTPYKTYpE 0011ero oopa3oBaHus COCTOUT
B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U UHTEpeca K HayKe y 00ydaromuxcsl.

Wzyuenne ¢u3ukun Ha 0a30BOM YPOBHE IMpENIojiaracT OBJIAJCHHUE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMH €CTECTBEHHO-HAY4YHYIO IPAMOTHOCTb:

® HAYYHO OOBACHSATH SIBICHUS;

® OIICHUBATh ¥ IOHUMATh 0COOEHHOCTH HAYYHOT'O UCCIICI0OBAHMS;

® UHTEPIPETUPOBATh JAaHHBIE W HCIOJIb30BaTh HAyYHBIC JIOKA3aTENbCTBA JJIS MOJNYYCHHS
BBIBOJIOB.

Ienu n3ydenus GpU3MKKU Ha ypOBHE OCHOBHOT'O 00111er0 00pa3oBaHus onpeaeneHs! B Konnenuun
npenoiaBaHus yuyeOHoro mnpenmera «®Pusnka» B 00pa30BaTENbHBIX OpraHu3anuax Poccuiickoit
denepanyy, peaqu3ylOIIUX OCHOBHbIE 00IIEe00pa30BaTeNbHbIE IPOrPaMMBbI, YTBEPKAEHHOU
pemenreM Komnernn Munncrepcersa npocserienus Poccuiickoii @eaepannu (mpoTokoi ot 3 nexadpst
2019 r. Ne IIK-4BH).

Henn nzyvyenus pu3nKu:

® IPUOOpPETEHNE MHTEpeca M CTPEeMIICHHsI OO0Yy4aroIMXCs K HAaydyHOMY HM3YYEHHMIO IPUPOBI,
pa3sBUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®pa3BUTHE TMpPEACTABIEHUH O HAY4HOM METOA€ TO3HaHUS U  (opMupoBaHUE
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

¢ (hopMUpPOBaHKME HAYYHOI'O MUPOBO33PEHUS KAK pe3yIbTaTa U3y4E€HHUsI OCHOB CTPOEHUS MaTepUH
U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢ (hopMUpOBaHME MPEJICTABICHUM O PONK (PU3MKU I pa3BUTHUS APYIMX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH;

® pa3BUTHE MPEICTABICHUIN 0 BO3MOXHBIX cpepax Oynyiieil mpodeccuoHaIbHON e TeIbHOCTH,
CBsI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEeMYy O0y4EHHIO B ’TOM HallpaBJICHUH.

JlocTikeHne 3TUX 1eiel mporpaMMbl o (U3UKE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
o0ecreynBaeTcs pelIeHueM CIeIyIOIuX 3a4ay:



® IpHOOPETeHNE 3HAHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® IPHOOPETCHNE YMEHHI OMUCHIBATH U OOBSICHATH (PU3UYECKHE SIBICHUS C HCIOJIb30BAHHEM
IIOJIy4YEHHBIX 3HAHUH;

® OCBOCHHE METOJIOB PEUICHHS MPOCTEHIINX pacu€THBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3NYECKUX
MojieJiel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUN HAOIIOAATh MPHUPOJHBIC SBICHUS M BBHITOIHSATH OMNBITHI, J1A0OpaTOPHBIC
paboThI U IKCIIEPUMEHTATBHBIC UCCIIEAOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

eocBOEHHE TIPUEMOB paboThl ¢ wuHMOpMaImeln (GU3MYECKOTO COJEp)KaHMs, BKIIOYas
MH(OPMALIMIO O COBPEMEHHBIX JIOCTIKEHUSX (U3MKK, aHalu3 U KPUTHUECKOE OLEHUBaHUE
uH(pOpMaINH;

®3HAKOMCTBO cO cepamu TpoecCHOHATLHON MeATEeILHOCTH, CBA3AHHBIMH C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha n3yuyenne ¢pu3nkm (60a30BbIii yPOBEHb) Ha YPOBHE OCHOBHOIO 0011ero o0pa3oBaHus
orBoauTCcAa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heel110), B 8 kiiacce — 68 yacos (2 yaca B
HeJeNn1), B 9 KJacce — 102 qaca a3 qaca B HeJleJ10).

[Ipemiaraemelii B mporpamme 1o (u3MKe MepedeHb JabopaTOpPHBIX paboT M OMBITOB HOCHUT
PEKOMEHIaTeJIbHBIN XapaKTep, YIUTEIb JIeNIaeT BRIOOP MPOBECHNUS 1a00paTOpHBIX pabOT U OIIBITOB C
y4€TOM HHIMBHUIYAJIbHBIX OCOOCHHOCTEH OOYYarOIIUXCs, CHHCKAa SKCIEPHUMEHTAIBHBIX 3aJaHMH,
IpeaaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hU3HUKeE.

COJEPKAHUE OBbYYEHUA

7 KJIACC

Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUpa.

@®usuka — Hayka o npupoze. SABnenus npuponsl. Pu3nYECKUE SBICHUA: MEXaHUYECKHE,
TEIJIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BeMUYUHBL. M3Mmepenue ¢usndyeckux BenuuuH. Du3HuUEcKUe TPUOOPHI.
[TorpemHoCTh M3MepeHuil. MexxayHapoHas CUCTEMA €IMHUIL.

Kak ¢u3uka u 1pyrue ecTreCTBEHHbIE HAYKH M3Y4aloT Mpupoay. EcTecTBeHHO-HAayuHBIN METO[
MO3HaHUs: HaOJII0JeHNe, TOCTAHOBKA HAayYHOTO BOINPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIEPUMEHT I10
MPOBEpPKE THUIIOTE3, OObACHeHHWE HalOmomaemoro sBieHus. Onucanue (QU3NYECKUX SBICHHUNA C
IOMOIIIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHn4ecKkue, TEII0BbIC, JICKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. dusnueckue NpuOOPHI U MPOLEAYPa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(PPOBBIM
puOOpPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHne MeHs ACIEHHs Kbl H3MEPUTEIFHOTO TPHOOpa.

2. W3mepenune pacCTOSHUM.

3. N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4. Omnpenenenne pa3smMepoB MaJIbIX TEIN.

5. N3mepenne TeMmeparypsl MpH MHOMOIIM JKHJIKOCTHOTO TEPMOMETpa M JaT4hKa
TeMIIepaTyphbl.

6. [IpoBeneHne wmccienoBaHUS MO TPOBEPKE TUIOTE3BI: MATBHOCTH IOJIETA IIApHUKa,

HYH_IGHHOFO FOpI/ISOHTaJII:HO, TEM 6OJII>H_I€, ycMm 60.HBLHG BbBICOTA HyCKa.
Paszgea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOCHHH BelleCTBA.



CTpO@HI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCPhI. OHBITBI, AOKa3bIBAOMNUEC JUCKPETHOC
CTpOCHHE BEIECTBA.

JIBrxkeHue wyacTul BemecTBa. CBsI3b CKOPOCTH JBHXKEHUSI YACTULl C TEMIlepaTypoil.
bpoynoBckoe nBwxkenue, auddys3us. BzaumoaeilcTBME UYAaCTHUIl BEIIECTBA: TNPUTSDKCHHE U
OTTaJIKUBAHHUC.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTAIIIMUECKHX )
Tenl. B3amMocBs3b MCXKIAY CBOlicTBaMU BCIICCTB B Pa3HbIX arpCraTHbIX COCTOSAHUAX U HUX
aTOMHO-MOJIEKYJISIPHBIM CcTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.

2. Ha6monenue nuddysum.

3. Habmtonenue siBneHuil, OObICHIIONMXCS MPUTSDKEHUEM WM OTTAIKUBAHUEM YaCTHUIL
BEILIECTBA.

Jlabopamopnusie pabomot u onvimel.

I. OrneHka araMerpa aroMa METOAOM PSIIOB (¢ UcTosib3oBaHueM (hoTorpaduii).

2. OMBITHI 110 HAOJIIOACHHUIO TETIOBOTO PACIITUPEHHS Ta30B.

3. OnBITH 10 OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

Pa3nen 3. /IBu:xeHMe M B3auMo/ieiicTBHE TeJl.

Mexannueckoe nBHkeHHE. PaBHOMepHOe M HepaBHOMEpHOe ABmkeHHe. CkopocTb. Cpenssis
CKOPOCTb [P HEPAaBHOMEPHOM JIBH)KEHHMH. Pacuér myTu 1 BpeMEeHU JABUKECHUS.

SBnenne uHepuuu. 3aKoH MHEpUMH. B3anmozeiicTBue Tesl Kak MpUUMHA U3MEHEHHSI CKOPOCTH
NBWKEHUs Tell. Macca kak Mepa umHepTHOCTH Tena. IlnotHocTh BemectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B elMHUIIE 00BbEMa BelIeCTBa.

Cuna xak xapakTepucTuka B3aumozaeicTeus Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepenne
CWJIBI C ITOMOIIBIO AUHAMOMETpaA. SIBlIeHNE TATOTEHUS U cwila TsbkecTH. Cuia TSKECTH Ha APYTUX
manerax. Bec Tena. HeBecomocTh. CliokeHHE CHJI, HANpaBICHHBIX MO OJHOW MPAMOM.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHue CKOJIbKeHUsl U TpeHue Mmokos. TpeHnue B npupoje u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tena.

N3mepenune ckopocTy MPSIMOIMHENHOTO ABH)KEHHUS.
Habntoienue siBieHUs] UHEPIIUH.

Habntonenne u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHeHME Mace 10 B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.
./Iaﬁopamopubte paodomuvt u onvimol.

A S

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBWXKEHMS (IIapUKa B JKUAKOCTH, MOJEIU
AIEKTPUICCKOTO aBTOMOOHIIS U TaK J1ajee).

2. Omnpenenenue cpeqHel CKOPOCTH CKOJbKEHHs OpycKa WM IIapHKa MO HAKIOHHOU
IJIOCKOCTH.

3. Onpenenenne MIOTHOCTU TBEPIOTO TeNa.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKeHUs (edopMaluu) MpyKUHBI OT
MIPUIIOKEHHOH CHUJIBL.

5. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJI, ;)KUAKOCTEN U ra3oB.

Hapnenne. CriocoObl YMEHBIICHHUS U yBENUYEHUs naBieHus. JlaBineHue rasa. 3aBUCUMOCThb
JaBJEHUS Ta3a oT o0bEMa, Temmeparypsl. [lepenaya naBieHusi TBEPABIMHU TEJIAMH, KUJIKOCTSIMH U
razaMu. 3aKOH HaCKa.H}I. HHGBMaTI/I‘-IeCKI/Ie MAallINuHEBI. 3aBI/ICI/IMOCTb OaBJICHUS )KUJIKOCTHU OT FJ'Iy6I/IHI>I.
IMaapocraTuyeckuii mapagokc. CooOmiaronuecs cocyabl. [ uapapimmueckue MeXaHU3MBbl.



ATtmocdepa 3emnn u atMochepHoe naBieHue. [IpuarHbI CyIecTBOBaHUS BO3IyITHON 000I0UKH
3emmmn. OmbiT Toppuuennu. M3mepenune armocdepHOro maBieHHs. 3aBUCHUMOCTh aTMOC(EpHOTo
JaBJICHUs OT BBHICOTHI HaJl ypoBHEM Mops. IIpubops! 11t u3mMepeHus aTMOChEpHOTro JaBIeHUs.

JlelicTBUE KHUIKOCTH U Ta3a HA IOrPYXEHHOE B HUX Tel0. BriTasikuBaromas (apxuMe0Ba) Cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

2. [lepenaua naBieHUs: KUJIKOCTHIO M Ta30M.

3. Coobmaromuecs: CoCy/pl.

4. I'mapaBnnueckuit mpecc.

S. [TposiBnenue neiictBus aTMOCGHEPHOTO JaBICHUS.

6. 3aBUCHMOCTh BBITAJIKMBAIOMICH CHJIBI OT O0BEMA MOTPYXKEHHON 4YaCTH Tela H
MJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. VYcnoBue miiaBaHUs TeN: IUJIABAHME WM TIOTPY>KEHHUE TEel B 3aBUCHUMOCTH OT

COOTHOIIICHUS IIOTHOCTEH TeJa M KUIAKOCTH.
Jlabopamopuvie padbomuvt u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B KHIKOCTh
YacTH Tela.

2. OnpeneneHre BBITAIKUBAIONICH CHIIbI, JCHCTBYIOIIEH Ha TeJO, IMOIPYXKEHHOE B
AKUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CHIIBI, IEHCTBYIONIEH HA TEJIO B )KUAKOCTH,
OT MAacChl TeJa.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbI, IEHCTBYIONICH Ha
TEJO B KUAKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUAKOCTh YACTH TEJIAa M OT IUIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYHMPOBAHHME JIOAKH M OIpeENeIeHue e
IpPy30I0AbEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTB. JHEPIrUsl.

Mexanunueckast pabota. MOITHOCTb.

IIpocTblie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBmiio paBHOBecHs phlyara.
[TpumeHeHne npaBuiia paBHOBECHS pbluara K 0J0Ky. «3omoroe npaBuioy» mexanuku. KITJ[ mpocTeix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusa. Kunernueckas u noreHuanbHas sueprus. [Ipespaienue oqHoro Buja
MEXaHUYECKOW SHEPTUHU B IPYTroid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [Ipumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

I. Omnpenenenue paboOThl CHJIBI TPEHHs NpPU PABHOMEPHOM JIBIXKEHHH Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenne KII/] HakI0HHO# MIIOCKOCTH.

4. N3ydeHue 3aKkoHa COXpaHEHHSI MEXaHUYECKON SHEPIHUH.

8 KVIACC

Paznen 6. TeruioBble siBeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO--KMHETUYECKON TEOpUU CTpOEHHUs BemiecTtBa. Macca u
pa3sMCpLL aTOMOB u MOJICKYIJIL. OHBITBI, MOATBCPIKAAOIIUC OCHOBHBbBIC IIOJIOKCHU A
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Mopnenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHUN BemlecTBa. Kpucrammudeckue u
amopdusie Tena. OOBSICHEHUE CBOMCTB Ta30B, KHIAKOCTEH M TBEPIBIX TET HAa OCHOBE IOJIOKCHUN



MOJIEKYJISIPHO--KUHETUYECKOH Teopud. (CMauuMBaHWe W KaNWUIApHBIE SIBJICHUSA. TerjoBoe
pacIIUpEeHHE U CKATHUE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUXKEHUS YacTHll. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHMsI BHYTPEHHEH SHEPIrHM: TEIIoNepeada U CoBepiieHne padoTsl. Bus
TEIUIONEPeIavu: TEMIONMPOBOAHOCTb, KOHBEKLIUS, U3TYyUCHUE.

KommuectBO TeIwioThl. YIenbpHAsd TEIUIOEMKOCTH BeEIecTBa. 1eIUIOOOMEH H  TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oamanca. [lnaBieHue W OTBepJeBaHHWE KPUCTAILTMYCCKHX
BEIIECTB. Y AeNbHAs TeIuioTa riaBieHus. [lapoodpa3oBanue u konaencanus. Mcmapenue. Kunenwe.
VYaeneHas Teruiota mapooOpa3oBaHUS. 3aBHCHUMOCTh TEMIIEpaTyphl KUIEHHS OT aTMOC(EPHOTO
JTaBJICHUS.

Brnaxxnocts Bo3ayXa.

DHeprus TOIUMBa. Y IeJbHAas TEMJI0Ta CrOpaHHus.

[TpuanHIE padoTh! TerioBbix Asurarenei KI1J] TemmoBoro qurarens. TeniaoBeie qBUTATEN U
3alIUuTa OKPYKAIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Ha6nronenne OpoyHOBCKOTO JABHKEHHUSL.

2. Ha6mronenue quddysun.

3. HaGmoienue sSBiIeHU CMAaYMBAHMS U KAMAJUTSIPHBIX SBICHUIA.
4. HaGmronenre TeniaoBoro pacuimpeHus Te.

S. V3MeHeHue AaBneHMs ra3a Npu U3MEeHEeHHH 00bEMa U HarpeBaHUH UITH OXJIaXKICHUH.
6. [IpaBuna nuamepeHus TemMnepaTyphbl.

7. Buns! Teruonepenaun.

8. OxJtaxieHre Mpu COBEPIICHUN PAOOTHI.

0. Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10. CpaBHeHME TEMIOEMKOCTEN pa3IUyHbIX BEIIECTB.

1. HaGmronenne KumeHusl.

12. HaGmronenne mocTossHCTBa TEMIIEPATYPhI TTPH TUTABICHUH.

13. Mogaenu TerIoBbIX ABUTaTENEN.

Jlabopamopuusie pabomot u onvimel.

I. OnbITH 10 OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIU WJIU caxapa.

3. OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.

4. Ompenenenue naBieHUs BO3ayXa B OAJJIOHE IITIPHUTIA.

5. OnbITHI, NEMOHCTPUPYIOIIME 3aBHCHMOCTh IAaBJICHHUS BO3AyXa OT €ro oobéMa u
HarpeBaHUs WU OXJIaXICHHUS.

6. [IpoBepka THIOTE3bl IUHEHHOW 3aBHCHUMOCTH [UIMHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmoienne n3MeHeHus: BHYTPEHHEH YHEPrUuu Tella B Pe3ysbTare TEIUIoNepeaud U
paboTHI BHEUITHUX CHIL.

8. HccnenoBanue siBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U TOpsiYeit BOJIBI.

0. OmpeneneHne KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TIPH TEIJIOOOMEHE C
HarpeTbiM METAUIMUYECKUM UITUHAPOM.

10. Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

11. HccenenoBanue npouecca UCIIapeHus.

12. Onpenenenre OTHOCUTENbHOM BIaXKHOCTH BO3yXa.

13. Omnpenenenue yaeIbHON TEMJIOTHI TUIABICHUS JIbJIA.

Pazgen 7. DiiekTpuyeckue 1 MArHUTHBIE SIBJICHUS.

Onextpuszanus Ten. JIBa poja 3JIEKTpUYECKUX 3apA1oB. B3aumozeicTBue 3apspKEHHBIX TEI.
3akoH KysoHa (3aBUCHMMOCTBH CHIIBI B3aUMOJEHCTBHS 3apsDKEHHBIX TNl OT BEIMYUHBI 3apsAlOB U
paccTOsSHUS MEXY TEJIaMu).



Onexrpuueckoe mnoine. Hanpsx€HHOCTh anexkTpudeckoro mnons. I[lpuHiun cynepno3unuu
ANIEKTPUICCKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu anekTpudeckux 3apsaoB. DIEMEHTApHbIN AIeKTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOIHMKY M AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DNEeKTPUYECKHM TOK. Y CIIOBHS CYIIECTBOBAHUS SJIEKTPUUYECKOr0 TOKA. ICTOUHHKHM TOCTOSITHHOTO
ToKa. JICHCTBUS AJIEKTPUIECKOTO TOKA (TEIUIOBOE, XUMHUECKOE, MArHUTHOE). DJIEKTPUUECKUA TOK B
KUJKOCTSAX U ra3ax.

DnekTpuyeckas mnenb. Cuia Toka. DJIeKTpruiyeckoe Hanpsikenne. ConpoTHUBICHUE MPOBOTHUKA.
VnenbHOe comnpoTuBieHUE BemiecTBa. 3akoH Owma nans ywactka uenu. llocnepgoBatenbHoe
MapajuieJIbHOE COEINHEHNE TPOBOIHUKOB.

PaboTa W MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoynsi—JIeHma. DnekTpuueckue Lenu u
MOTPeOUTENH dIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHplE MarHuThl. B3auMOIeWCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IOJe.
MaruuTHOE noje 3eMJIM U €ro 3HadYeHue i xKu3Hu Ha 3emie. OnbIT OpcTena. MarHuTHoe mosie
ANEKTPUUYECKOTO TOKa. [IprMeHeHue 371eKTpOMarHuToB B TeXHUKE. JleMCTBME MAarHUTHOTO MOJIsi HA
IIPOBOJIHUK C TOKOM. DJIEKTPOJBHUIaTeIb NOCTOSHHOIO TOKA. VCIOIb30BaHNE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel  Dapaness.  SIBneHne  3ieKTpoMarHUTHOM — uHAYKuU.  [IpaBuno  Jlenma.
Onekrporerepatop. CHnocoObl MOMYYCHHS] JJIEKTPUUYECKOW OSHEPTrUu. OIEKTPOCTAHIUM  Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTUU.

Jemoncmpayuu.

1. DJeKTpu3anus Tell.

2. JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJIEHCTBUE 3apSIKEHHBIX TEll.

3. Y CTpolCTBO U IEMCTBUE SIIEKTPOCKOIA.

4. DneKTpocTaTU4YeCcKas MHIYKIUS.

5. 3aKOH COXPaHEHMS ANEKTPUUECKUX 3apsI/IOB.

6. IIpOBOAHMKY M TUANEKTPUKH.

7. MoaenupoBaHH€e CUIOBBIX JIUHUM 3JIEKTPUUYECKOTO TOJIS.

8. Hcroynnky mocTosTHHOTO TOKA.

0. JlelicTBUSA SIEKTPUYECKOTO TOKA.

10. DNEeKTPUYECKHUM TOK B KUJIKOCTH.

1. I"a30BbIit pazps.

12. N3mepenue cuiibl TOKa aMIIEPMETPOM.

13. N3MepeHne 3J1eKTpUYecKOro HalpsyKeHUs: BOJIbTMETPOM.

14. Peocrar u mara3uH COIPOTHUBIICHUHN.

15. BsaunMoaelicTBUE ITIOCTOSHHBIX MAarHUTOB.

16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3AeiI€HUs MOJICOB MarHUTA.

17. MoaenupoBaHre€ MarHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB.

18. OmneIT Opcrena.

19. MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.

20. JlelicTBME MarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM.

21. DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

22. UccnepoBanue siBIEHUS 371€KTPOMAarHUTHONW MHIYKIUU.

23. OnbiTel Papajes.

24. 3aBUCUMOCTD HalpaBJIEHUS MHAYKIIMOHHOIO TOKa OT YCIOBHUM €0 BO3HUKHOBEHUS.
25. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpIThI 10 HAOTIOAEHUIO SJIEKTPU3ALUMU TeJl HAYKLINEN U MPU COTPUKOCHOBEHHUH.
2 UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKYU U AUDJICKTPUKH.
3. COopxka u mpoBepKa pabOThI ANEKTPUIESCKOH TN MOCTOSHHOTO TOKA.

4 N3mepenue u peryampoBaHue CUIIbI TOKA.



S. N3mepenue u peryaupoBaHue HAIPSKEHUS.

6. HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, UIYILIETO YePE3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsHKEHUs Ha pe3UCTOpeE.

7. OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIIMHBI, IJIOIIA 1 MONEPEYHOTO CEUCHHS U MaTepuara.

8. [IpoBepka mpaBuiia CI0KEHUS HAMPSHKEHUI TTPU TIOCIIEI0BATEILHOM COEIMHEHHUH JIBYX
PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJis CUIJIBI TOKA MPH MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Omnpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

1. OnpeneneHre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE.

12. HccnepoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEpEe3 JIAMIIOUYKY, OT HAMPSHKEHUS Ha
HEH.

13. Onpenenenne KII/] narpeBatens.

14. Hccnenosanyue MariuTHOTO B3aUMOJIEUCTBUS IOCTOSTHHEIX MarHUTOB.

15. W3ydeHne MarHUTHOTO TOJIs TOCTOSIHHBIX MAarHUTOB MpPH WX OOBEAMHEHUU W
pa3JeNeHnN.

16. UccnepoBanue necTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHUJIbI B3AMMOJICHCTBHS KaTYIIKKU C TOKOM U
MarHuTa OT CWJIbI TOKa M HAMpPaBIIEHUs TOKA B KaTYIIKE.

18. N3ydenue neicTBUs MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl AJIEKTPOABUTaTENs.

20. N3amepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl MO HUCCIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM HMHAYKIMH: UCCIIEIOBAHHE
M3MEHEHUN 3HaYCHUS U HaIlpaBJICHUS WHIAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nes 8. Mexannueckue siBJIeHHUs.

Mexannyeckoe nBuxkeHue. MarepuanbHasg Touka. Cuctema otrcuérta. OTHOCUTEIBHOCTH
MEXaHUYECKOr0  JBH)KEHUSA. PaBHOMEpHOE  npsMOJMHENWHOEe  JBWKEeHHE. HepaBHoMepHOe
MpsAMOJIMHENHOE IBH>KeHHE. CpellHsAsl 1 MTHOBEHHAs CKOPOCTh TEJIa IPU HEPABHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHOYCKOpeHHOE TpsSMOIHMHENHHOe nBrkeHue. CBoOomHoe mnameHue. ONBITHI
lNanunes.

PaBHOMepHOE IBMKEHUE 110 OKpYXHOCTHU. [leproxa n yactoTta oOpamenus. JIuneinas u yrioas
ckopocTtu. LleHTpocTpeMHuTENbHOE YCKOPEHHUE.

IlepBbit 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tpermit 3akoH Herorona. IlpuHnun
CYTIEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuia TPEeHHUsS! CKOJIbKEHUS, CUJIa TPEHUs MTOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TSDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHs. Y CKOPEHHE CBOOOAHOTO majeHus. /IBmkeHue
mwanet Bokpyr ConHna. [lepBas kocMuueckast ckopocTb. HeBecoMoCTh U meperpys3ku.

PaBHOBecue marepuanbHON TOUkH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena C
3aKpEIUIEHHON OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenwe wummynbca. Mmnynbc cuiibl. 3aKOH COXpaHEHUsT HMITYJIbCa.
PeakTuBHOE IBUXEHUE.

Mexanunueckasi paboTa ¥ MOIITHOCTh. PaboTa CHIT TSXKECTH, YIPYTOCTH, TpeHus. CBsI3b SHEPTUU
u pabotel. [loTeHnnanbHas sHeprus Tena, MOAHITOrO HaJ MOBEPXHOCThIO 3eMiu. [loTeHuuanpHas
9HEprus cxartol npyxuHsl. KnHermueckas sHeprus. Teopema O KMHETHUYECKOM SHEpruu. 3aKoH
COXpaHEHUs MEXaHUYECKOW IHEPTHH.

Jemoncmpayuu.

I. Habmoienne MexaHn4eckoro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.



2. CpaBHeHHE NyT€W U TPAEKTOPHUM JBMKEHMSI OJAHOIO M TOTO K€ Teld OTHOCUTEIHHO
Pa3HBIX TEN OTCYETA.

3. N3mepenne ckopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKECHHUSI.

S. HaGntoneHnue nBUXeHUS Tela 10 OKPYKHOCTH.

6. Hab6mronenne MexaHW4eCKUX SBIICHUN, TPOUCXOIIIINX B cucTeMe oTcuéTa «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBIM)KEHHH OTHOCHTEIBHO KaOWHEeTa (PU3HKH.

7. 3aBHCUMOCTb YCKOPEHHMS T€Ia OT MAcChl Tela U ACHCTBYIONIEH HA HETO CUJIBI.

8. HaGmntonenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

0. H3MeHnenue Beca Tena npu yCKOPEHHOM JBH)KCHUH.

10. Ilepenaya nmmynbca Ipu B3aMMOIECHCTBUM TEIL.

1. [IpeoOpazoBanus YHEPTUU TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBUMU.

14. HaGntoneHne peakTHBHOTO JABHKEHHS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUH.

16. CoxpaHeHne MEXaHNYECKON PHEPTUHM NP IBUKEHUU TeJIa MO IeHCTBUEM IIPY>KUHBI.

Jlabopamopnusie pabomot u onvimel.

1. KoHcTpynpoBanue Tpakra mJig pasroHa M JalbHEWIIEr0 pPaBHOMEPHOIO ABM)KEHHUS
LIApUKA WU TEIICHKKH.

2. Omnpenenenue cpenHeil CKOPOCTH CKONBXEHUs OpycKa WM JBMXKEHHUS IIapuKa I10
HAKJIOHHOH TUIOCKOCTH.

3. OmnpeneneHne yCKOpPEHMs Tejla NpPU PAaBHOYCKOPEHHOM JIBUJKEHUHU 110 HAKJIOHHOMN
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBH)KEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

3. [TpoBepka runoTe3bl: €Clu MPU PaBHOYCKOPEHHOM JABIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH
IIyTH OTHOCATCS KaK Psiji HEYETHBIX YUCEII, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJbHOI'O
JaBJICHHUS.

7. Onpenenenne K03 PULIneHTa TPEHUS CKOIBKEHHS.

8. Onpenenenne )KECTKOCTH NPYKUHBI.

9. Omnpenenenue paOOThl CHIBI TPEHHUS TPH PABHOMEPHOM JBIDKEHHHM TeJa TII0
TOPU30HTAIILHOW MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YINPYTOCTH HpH MOABEME TPy3a C HCIOIb30BaHHEM
HETOJBM)XHOT'O U TIOJBHKHOTO OJIOKOB.

11. N3yueHne 3aKk0Ha COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJj1e0aHusl M BOJHBI.

Konebarenproe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKW KONEOAHWI: TEpUOJ, YacToTa,
aMIUIuTya. MaremMaTu4ecKuid U IPyKUHHBIA MasTHUKH. [IpeBpaiienne sHeprun mpu KojaedaTeIbHOM
JBUKEHUH.

3aryxatomue KkoyieOaHusa. BwiHyXAeHHBIE KoneOaHus. Pezonanc. MexaHWYeCKHE BOJIHBI.
CpoiicTBa MexaHMUeCKUX BOJIH. IIpojonpHble U nonepeyHsle BOIHBL. J[JIMHA BOJIHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eCKHe BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BeIcOTa TOHA. OTpaskeHue 3ByKa. MHGpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmtonenue xonebanuil Ten moJ AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6mronenune konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmroienne BBIHYXIEHHBIX KOJIeOaHU 1 pe30HaHca.

PacnipocTpanenre mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

M



6.

AKyCTHYECKUI pE30HAHC.

Jlabopamopuusie pabomot u onvimel.

1.
2.
3.

JUIMHBI HUTH.
4.

rpys3a.
5.

Macchl rpy3a.
6.

OmnpeneneHne 4acTOTHI ¥ IEPHOAA KOJIeOaHUH MaTeMaTUYeCKOr0 MasiTHUKA.
Omnpenenenne 4acTOThI U IEpHOA KoleOaHUH IPYKUHHOIO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEpUO/a KOJICOAHWH MOJBEIIEHHOIO K HUTH Tpy3a OT
HccnenoBanue 3aBUCHMOCTH TEpHOa KoJIeOaHUIl MPYKMHHOTO MasiTHUKA OT MaccChl

[TpoBepka HE3aBUCHMMOCTH Tepuoja KojeOaHWi Tpy3a, MOABEIICHHOIO K HUTH, OT

OnbITH, JIEMOHCTPUPYIOUIME 3aBHCHMOCTh MEpuojia KOJICOAaHUH MPY>KUHHOTO

MasiTHUKA OT MacCChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7.

N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

Pazgen 10. jieKTpOMAarHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
lkana 3meKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE JIEKTPOMArHUTHBIX BOJIH /71l COTOBOM CBSI3H.

DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBEIE cBOIiCTBa CBETA.

Jlabopamopuvie pabomuvl u onvimol.

1.

W3ydeHnue cBOICTB 3J1€KTPOMAarHUTHBIX BOJH C MOMOLIbI0 MOOUIILHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlydyeBas Mmonens cBeta. Mctounuku cBeta. [IpsamonnHeitHoe pacipocTpaHEeHHE CBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. [nockoe 3epkaiio. 3akoH OTpa’KE€HUs CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMiieHHs cBeTa. [lonHOe BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJAX.

JIunza. Xon nyueit B mH3e. OnTuyeckas cuctemMa (oroarnmnapara, MUKPOCKOTIAa U TEJIECKOIa.
I'ma3 xak onruueckas cucrema. biau3opykocTs U JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B criekTp. OmbiTel HproToHa. Clo’keHHE CHEKTpPaIbHBIX IIBETOB.
Jucnepcus cera.

Hemoncmpayuu.

1. [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA.

2. OTtpaxeHue cBera.

3. [Tony4yenue n300pa’keHU B TNIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKajiax.

4. [Ipenomnenue cBera.

5. OnTuuecKkuii CBETOBOI,.

6. Xox mydeit B coOmparomiei JTnH3e.

7. XoJ J1ydeil B pacCeUBarOILEH JIUH3E.

8. [Tonyuenune n300pakeHH ¢ TOMOIIBIO JIHH3.

9. [Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopens riasa.

1. Paznoxxenue 6enoro ceera B CIEKTp.

12. [Tomyuenue 6esoro cBeTa Mpu CI0KEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopuvie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPaXKEHUSI CBETOBOT'O JIy4a OT yIJla MaJIeHus.

2. N3yuenne xapakTepUCTHK H300paKeHUs IPEMETa B INIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yTila IPEJIOMIICHUSI CBETOBOTO JIy4a OT yIJia MaJeHus Ha
I'PaHULE «BO3yX—CTEKIION.

4. [Tonyuenne n300pakeHUI C MOMOIIBIO COOMPAIOIICH JTNH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.



6. OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.

7. OnpIThl 1O BOCTIPHUSTHIO I[BETa MPEAMETOB IpPU UX HAONIOACHUU 4Yepe3 IBETOBBIC
(GUIBTPHIL.

Pa3zgen 12. KBanToBEI€E SIBJEHUS.

OmnbiTel Pesepdopna m mmanerapuas mojnens aroma. Mogens aroma bopa. Mcnmyckanue u
IIOTJIOMEHUE cBeTa aTOMOM. KBaHTEI. JIMHEeWUaThIie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inydenus. CtpoeHre aToMHoro siapa. Hykimonnas
MOJeNIb aTOMHOTO snpa. M3oronel. PagroaktuBHble npeBpamenus. [lepuoa nonypacnana aTOMHBIX
anep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiJOBOTO U MAaCCOBOIO YMCEN. DHEPrusl CBSA3U
aTOMHBIX szep. CBsi3b Maccel M dHEpruu. Peakuun cuHTe3a u AeneHus sanaep. MICTOUHMKU SHEpruu
CouHIia ¥ 38E31.

SAnepHas oHepreTuka. JIeMCTBUSA paAUOAKTUBHBIX U3JIy4YCHUN HA )KUBBIC OPraHU3MBI.

Hemoncmpayuu.

1. CrieKTphl U3J1ydeHUs U MOTJIOIIEHNUS.

2. CnekTpbl pa3IMuHbIX Ta30B.

3. CrnexTp Bomopo/a.

4. Ha6mronenue TpekoB B kamepe Buibcona.

S. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomuvl u onvimol.

1. HaGmronenre CrijlomHbIX U TUHEHYATHIX CIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TpPEeKOB: M3MEpPEHHE SHEPTrUU YacTUIBl 10 TOPMO3HOMY MyTH (IO
dboTorpadusam).

3. W3mepeHue panoakTUBHOTO (oHa.

IToBTOPUTENBHO-00001IAKO M MOAYIb.

[ToBTOPUTENBEHO--0000IIAIOIINK MOAYNb MpeIHa3HAUYeH Il CUCTEeMaTHU3alud U 0000IIeHus
IIPEIMETHOTO COJEP’KAHUS M OIBbITA JEATEIIBHOCTH, MPUOOPETEHHOIO MPU M3YyYEHMHM BCEro Kypca
¢u3uKy, a TaKXke A MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY IO (H3UKE UL
00y4Jaronuxcs, BRBIOPaBIIUX 3TOT yUSOHBIN MPEIMET.

IIpu n3ydyeHnn 1aHHOTO MOAYJI PEaTU3yIOTCSl U CUCTEMaTU3UPYIOTCA BUABI 1€ATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOECNEeYMBAETCS AOCTHKEHHE IMPEIMETHBIX U MeETalpeIMETHBIX IJIaHUPYEMBbIX
pe3yabTaToB 00yueHUs, (HOPMHUPYETCS €CTECTBEHHOHAY4HAass TPaMOTHOCTb: OCBOCHHME HayYHBIX
METO/I0B MCCIIEOBAHNUS SIBIICHUI IPUPOBI U TEXHUKH, OBJIAJIEHUE YMEHUAMU OOBSICHATD (PU3HUECKHUE
SBJICHUS, TNPUMEHSSA IOJIY4YEHHbIE 3HAHMS, peElaTh 3aJayd, B TOM 4MCIE KadyeCTBEHHbIE U
JKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATIBHO AEATEIBHOCTHBIN XapakTep JaHHOIO pasjena peanu3yeTcs 3a C4ET TOro, 4To
o0yyaroIuecst BIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPEJIaraercs:

Ha OCHOBE NOJYYCHHBIX 3HAHWU pacro3HaBaTh M HAYYHO OOBSCHATH (PU3MUECKUE SBICHHS B
OKpY>Kalolle NpupoJie U MOBCEAHEBHOM KU3HH;

UCTOJIb30BaTh HAyYHBIE METOJBI HCCIENOBaHMS (U3NYECKUX SBICHHHA, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBbI HanOojiee BaXKHBIX JIOCTHKEHHUH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPaKTHYECKOTO MCIONb30BaHUS PAa3JIMYHBIX MCTOYHHKOB JHEPIMM Ha OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX N3BECTHBIX BUJIOB SHEPTUU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3yuenne ¢u3nku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHMsI HAMpaBICHO Ha
JOCTH>KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynapraTte wusydeHus (UMK HaA YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs Yy
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

¢ 1) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:

® - IPOSIBJICHUE UHTEPECA K HICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3HUECcKOn
HAYyKH;

® - [[CHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

®2) rpa:kKIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

® - TOTOBHOCTbH K aKTUBHOMY yYacCTHIO B 00CYKJI€HIH OOIIECTBEHHO 3HAUMMBIX U 3TUYECKUX
npo0JieM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTUKEHUHN PU3UKU;

® - 0CO3HaHUE BA)XHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B AE€ATEIBHOCTH YYEHOTO;

©3) 3CTEeTHYECKOT0 BOCITUTAHUSA:

® - BOCTIPUATHE ICTETUYECKUX KAueCTB (PU3NUECKON HayKu: €€ TapMOHUYHOTO MMOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

®4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

® - OCO3HaHHUE [EHHOCTH (PU3UUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIIAIOIIEH KYIbTYpPHI;

® - pa3BUTHE HAY4YHOH JIF0O03HATEIBHOCTH, HHTEPECA K UCCIIEOBATENbCKOM 1eATEeIbHOCTH;

¢5) popmMupoBaHUs KYJbTYPbI 310POBbSI H IMOIUOHAJILHOIO 0JIATOMOJIY YU :

® - OCO3HaHHWE LEHHOCTU Oe30rmacHoro odpa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH MPaBHJI 6€30MaCHOTO IMOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C AEKTPUUECKIM
U TETUIOBBIM 000PYZOBaHHUEM B JOMAIIHUX YCIOBUSIX;

e - c(hopMHUPOBAHHOCTH HABBIKA pe(IeKCUHU, TIPU3HAHNE CBOETO MPaBa Ha OMIMOKY U TAKOTO
XK€ MpaBa y Jpyroro 4eaoBeKa;

©6) TPY10BOIr0 BOCIIMTAHUSA:

® - AKTUBHOE y4acTHE B PEIICHUH MTPAKTUUECKHX 3a7a4 (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aIyy, ropojia, Kpas) TEXHOJIOTHUYECKON U COIMAIbHOM HANpaBICHHOCTH, TPEOYIOIIHNX B
TOM 4HcIe U (PU3NIECKUX 3HAHUM;

® - UHTEpEC K NPAKTHUECKOMY U3YUEeHHIO MPodeccHil, CBI3aHHBIX ¢ (PU3UKOIL;

©7) 3K0JIOTHYECKOT0 BOCIIMTAHMS

®- OpUEHTallMsl Ha NpUMEHEHHEe (PU3NYECKUX 3HAHMM ISl peuieHusl 3ajady B 00JacTu
OKpYXKarollel Cpelibl, NJIaHUPOBAHUS MOCTYNKOB U OLIEHKM MX BO3MOJKHBIX IOCJIEACTBUH IJIs
OKpYKalolllei cpeibl;

® - OCO3HaHUE III00ATBHOTO XapaKTepa FKOJIOTHIECKUX MPOOJIEM U IyTell UX pelIeHus;

¢ 8) ajanTanuy K N3MEHSIOIHUMCS YCJAOBHAM COLMATBHON U IPUPOAHOII cpelbl:

e- 1OTPeOHOCThP BO B3aMMOJACHUCTBHHM NPU BBHINOJIHEHUH HCCIEAOBAHUA M IPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESTeNbHOCTD;

e - TOTpPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHHWI, B TOM 4uCiIe (GOPMYIUPOBATH HJICH,
MOHSTHS, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSIX;

e - 0OCO3HaHUE 1e(PUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001acTH (pU3HKH;

® - [UTAHWPOBAHKUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHMUIA;

®- CTpEeMJICHHE AaHAJIMW3UPOBaTh M BBIABIATH B3aUMOCBSI3M MPHUPOABI, OOILIECTBA H
SKOHOMMKH, B TOM UHCJIE C UCIIOJIb30BaHUEM (UZNYECKUX 3HAHMUIA;

®- OLICHKA CBOUX JEHUCTBHM C Yy4ETOM BIIMSHUA Ha OKPYKAIOIIYIO CpPEeAy, BO3MOXKHBIX
1J100abHBIX TOCIEICTBHHA.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuss TporpamMMmbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHusi y oOyuaromerocss OyayT cGOpMHpPOBaHBI MeTampeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAOMIUC TTO3HABATCIILHBIC YHHUBCPCAJILHBIC yLICGHBIC ,Z[GI>'ICTBI/I}I, KOMMYHUKATHUBHBIC
YHUBEPCAJIbHbIE YUeOHBIC IEHCTBHS, PETYISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBICHUI);

® YCTAHABIIMBATh CYUIECTBEHHBIH MPU3HAK KiIacCU(UKALUU, OCHOBAHUS JIsl 00001IeHUs U
CpaBHEHUS,

® BBISIBIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B paccMaTpUBaeMblX (aKTax, JAHHBIX H
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

® BBLISIBJISITh [IPUUMHHO--CJIEICTBEHHBIE CBSI3U MpPH H3y4yeHUU (U3HUECKUX SBICHUM H
IIPOLIECCOB, JIeNIaTh BBIBOJIbI C MCIOJIb30BAHUEM JENYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PH3MUECKUX BEIUYHH;

® CaMOCTOSITEIFHO BBIOMpATh CIOCO0 permeHusl yueOHo (hU3uveckoil 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEILIEHUs, BbIOOp Haubosiee MOAXOIAUIEr0 ¢ Yy4ETOM CaMOCTOSATEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

® ICTI0JIH30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;

® [[POBOJIUTH 110 CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN (PU3NYECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNEe PU3NUECKOTO SIBICHHUS;

® OI[CHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTH WH(OPMALMIO, MOJYYEHHYIO B XOJ€
UCCIICIOBaHUS WIIM SKCIIEPUMEHTA;

® CaMOCTOSITENBHO (POpMyYIHpOBaTH 0000IIEHNUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJI0/IEHUS, OTBITA, UCCIICOBAHNUS;

® [I[POrHO3UPOBATh BO3MOXKHOE JAJIbHEHIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TaKXKe
BBIJIBUTATH TPEATIONI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

® IPUMEHATh PA3TUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl MpPHU TOHCKE M OTOOpE
UH(OPMALIMY WK TaHHBIX C YIETOM MpEIOKeHHON yueOHoM (hr3nyeckoi 3a1a4m;

® AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHYOPMAIMIO PaA3TUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

® CAMOCTOSITEJIBHO BBIOMpATh ONTUMAaNbHYIO (OpMy TNpeAcTaBieHUs HHGOpMALMU U
WUTIOCTPUPOBATH peliacMble 3a7a4i HECIOKHBIMUA CXEMaMH, JHarpaMMaMH, WHOW rpadukoi u
X KOMOWHAIASAMU.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble y4eOHbIe qelicTBHA:

® B X0/1¢ 00CYXICHHS Y4eOHOT0 MaTepuaa, pe3yIbTaToB Ja0OPaTOPHBIX PaOOT M MPOCKTOB
3aJaBaTh BONPOCH! IO CYHIECTBY OOCYXJIaeMOW TeMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHre 3aJaul U moiiepKaHue 01aroenaTeaIbHOCTH OOLEHNS;

® COMOCTABIATh CBOU CYXKACHUS C CYXKICHMAMH JPYTUX YYacCTHUKOB JMAJOra,
OOHapy>KUBATh Pa3IMYKe U CXOJCTBO MO3HIINH;

® BLIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

eIyOJUYHO  MPEACTaBIATH  PE3YNbTaThl  BBIMOJHEHHOIO  (PU3WYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, IPOCKTA);

® IOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBHIYAILHON pabOThI IpH
pelIeHNH KOHKPETHOM (pu3nyecKoi mpoOIeMsl;



® IPUHMMATh L€IM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBaTH JEHUCTBUSA M0 €€
JTOCTHDKCHHIO: PACTIPENIeATh PO, 00CYXAAaTh MPOIECCHl U Pe3yJabTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOILKUX JTIOHEH;

® BLITIOJTHATH CBOIO YacTh palOThI, JOCTUTAas KA4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIMpAaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C IPYTUMHU WiICHAMU KOMaH/IbL;

® OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEILHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

® BBLISIBJISITH NMPOOJIEMBbl B KU3HEHHBIX U Y4EOHBIX CHUTYaIUsX, TPEOYIOUUX JI PELICHHUS
(bU3UYEeCKUX 3HAHU;

® OPMEHTHUPOBATHCS B PA3JIUYHBIX MOAXOAaX MNPUHATHA pelIeHUH (MHAWBUIYAIBHOE,
IPUHITHE PELLICHUS B IPYIIIE, IPUHATHE PELLIEHUI IPyNIOi);

© CaMOCTOSITEIBHO COCTABJIATH AQJITOPUTM peleHus (U3MYecKOM 3aJaud WM IJ1aHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIMXCS PEcypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHpPOBATh IIPEAJIaracMble BAPUAHTHI PELLICHU;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPO.Ib, IMOLMOHAJIBLHBII HHTEJJIEKT:

® [aBaTh a/ICKBaTHYIO OIICHKY CUTYallUH U MpejiaraTh MiaH e€ u3MEeHEHHUS;

© 00BSACHATD MPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaToOB JIEATEIbHOCTH, AaBaTh
OLICHKY TPHUOOPETEHHOMY OTIBITY;

® BHOCUTb KOPPCKTUBBI B ACATCIILHOCTD (B TOM YHCJIC B XOJ BBIIIOJITHCHUA (bHSI/I‘IeCKOI‘O
HUCCIICO0OBAaHUA WU HpOGKTa) Ha OCHOBEC HOBBIX OGCTOHTGHBCTB, N3MCHUBIINXCA CHTyaHHﬁ,
YCTaHOBJIEHHBIX OIMIMOOK, BOSHUKIINX TPYAHOCTE;

¢ OIICHUBATb COOTBCTCTBUC PC3YyJIbTaTa LUCIIN U YCIIOBUAM;

® CTaBHUTH ce0s Ha MECTO JIPYTOro YeJIOBEKa B X0/I€ CIIOpa MWK JUCKYCCHH Ha HAYYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTHUKY APYIOro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pemeHuu (U3HYECKUX 3a7ad WIH B
YTBCPIKACHUAX HAa HAYUYHBIC TCMbI U TAKOC KC IIPAaBO APYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOydeHust B 7 KJjacce MpeaMETHBIE Pe3yiIbTaThl HA 0a30BOM YPOBHE OJDKHEI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLIUXCS YMEHHIA:

® ICTIOJIH30BAaTh  TOHATHS: (U3MYECKHME W XUMHUYECKUE SIBICHHS, HaOIIO/ICHHE,
HKCIIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAMHUIIB (PU3NYECKUX BEIMYHH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHMSL ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBUKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOJAEHCTBYIOIIAs CHIIA,
nedopmarus (yrnpyrasi, IiacTu4eckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e pa3nuyath SABICHUA (IU(Qy3us, TEIIOBOS TBUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEpaBHOMEPHOE JIBIKEHHE, MHEPLIKs, B3aUMO/ICHCTBHE TEJl, PABHOBECHE TBEPIBIX T
C 3aKpETUIEHHON OChIO BPAIICHHUS, TIepe/iayua JaBJIeHUs TBEPIBIMHU TEIaMU, )KAKOCTSIMH U Ta3aMH,
aTMocgepHoe 1aBJeHUE, IIJIaBaHKe TeJ, IPEBPALICHUS MEXaHUUECKOM YHEPTUH) MO OMMCAHMIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SIBIICHUE,

® pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NYECKUX SBICHUHN B OKPY)KAIOLIIEM MHUPE, B TOM
yrcie GU3NUECKUe IBJICHUS B IPUPOJIE: TIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B )KUBOM
U HEXHMBOH NpPHPOJE, NEHCTBHE CHIIBI TPEHHS B MPHUPOJEC M TEXHUKE, BIUSHHE aTMochepHOro
JIaBJICHUS Ha ’)KMBOI OpraHu3M, IUIaBaHUE PbIO, pbIYaru B Teie YeJIOBEKa, IPH 3TOM IEPEBOIUTD



MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTSAThH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UIECKIX
SIBJICHUIA;

® ONIUCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (PU3WYECKHE SBICHUS, HCIONB3YyS (PU3MUecKue
BEJIMUYMHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIa
YIIPYTOCTH, CUJIA TSHKECTH, BEC TeNa, CHIIa TPEHUs, NaBjieHue (TBEPIOTo Tena, )KUIKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHHueckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBL,
KOX((HUIMEHT MOJIE3HOTO JEHCTBUS MEXaHIU3MOB, KUHETUYECKas U MOTSHIIMANIbHAS SHEPTHs ), IPU
OTNKMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUIN CMBICIT UCIIOIb3YEMbIX BETUYHH, UX 0003HAUEHUS
U eIUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (DOPMYIBI, CBSA3BIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMYMHY C IPYTUMH BEITUYMHAMHU, CTPOUTH TpadUKU M3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJINYUH;

® XapaKTepu30BaTh CBOMCTBA Tell, GU3NYECKUE SBICHUS U MPOLIECCHI, UCTOb3Ys MpaBuia
CJIOKeHUs CUII (BAOJb OJTHOM TpsiMOii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pbryara (0J10Ka), «30JI0TO€ TMPABUIIO» MEXAHUKHU, 3aKOH COXPAHCHHSI MEXaHUYECKOM
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEeMaTUYeCKOEe BHIPAXKEHUE;

® 00BACHATH (PU3NYECKHUE SBJICHMUS, MPOIIECCHI U CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTYyalMi IPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIATH IPUUYNHHO--CIIEACTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE M3 1—2 JOrMYecKMX IMIaroB ¢ OMOpod Ha 1—2 H3y4YeHHBIX CBOICTBa
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

epemiath pacuy€THbE 3amayn B 1—2 [EHCTBUS, WCMONB3Yys 3aKOHBI W (HDOPMYIIBI,
CBSI3BIBAIOIIME (PU3MUYECKUE BEIIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33/Ia4H 3alMHCHIBATh KPAaTKOE
yCIIOBUE, MOJCTABIATh (PU3MUECKHE BETUUYMHBI B (OPMYJIBI U MPOBOIUTH PACUYETHI, HAXOAUTH
CIpaBOYHBIC JIaHHBIC, HEOOXOJMMBIC IJsi pEIICHUsS 3a7ad, OLEHUBATh PEATHCTUYHOCTH
MOJTYYCHHOW (PM3MUECKON BEIMUNHBI;

® pPacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh IPU TOMOIIH (U3HMUECKUX METOJIOB, B
ONMCAaHUU HUCCJENIOBAHMS BBIIETATH MPOBEPSIEMOE MPEANoIoKeHUEe (TUIOTE3Y), pa3inyaTh U
UHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAaXOAUTh OMIMOKU B XOJ€ OMNBITA, JAEJIaTh BHIBOIBI
0 €r0 pe3yJibTaraM;

® [IPOBOJUTH ONBITHI 110 HAOTIOACHHUIO (PU3NUECKUX SBJICHUMN UM (PU3NUECKUX CBOMCTB TEIN:
dbopMynupoBaTh MpOBEpsiEeMble MPEANONIOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000py/I0BaHUs1, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

® BBLITIOJIHATH MPSIMBIE M3MEPEHHUs PACCTOSHHUSA, BPEMEHHU, Macchl Teia, 00bEMa, CHUJIBI U
TEMIEPATYpPhl C UCIOJIb30BAHUEM aHAJIIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aUCHIBATh MOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKOW BETMYHMHBI OT APYTOU C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHH (3aBUCHMOCTH MyTH PAaBHOMEPHO JIBIDKYILETOCS Tela OT
BPEMEHM [BIKEHHUS TeNla, CHUJIbl TPEHMsI CKOJBXKEHHs OT Beca Teja, KadyecTBa o0paboTKu
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHHS OT IUIOIIAJNA CONPUKOCHOBEHHUS TEN, CHUIIbI
YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BRITAIKUBAIOIIEH CHITBI OT 00bEMA MOTPY>KEHHOM YacTH Tela
U OT TUIOTHOCTH XHJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIIYOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUH IIaBaHUsI TEJl, YCIOBHUM paBHOBECHS pbluyara U OJIOKOB), y4acTBOBATh
B IUIAHUPOBAHWUU Y4EeOHOTO HCCIEHOBAaHUS, COOMPATh YCTAHOBKY U BBIMIOJHSITH H3MEPEHUS,
cienys. TpeAJIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yJdbTaThl MOJYYEHHOH 3aBUCHMOCTHU
bu3NYeCKUX BEIUYMH B BHUJAE NPEJIOKEHHBIX TaOMUI M TpaduKOB, JAeJaTb BBIBOJABI IO
pe3yabTaTaM UCCIEeI0BAHUS;

® [IPOBOJUTH KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BEIMYMH (TUIOTHOCTH BEIIeCTBa
KUJKOCTU U TBEPJOTO TENA, CUJIA TPEHUSI CKOJBXKEHUS, JABJIECHUE BO3/yXa, BHITAJIKMBAIOIAS
CWiIa, JAeMCTBYIOIAs Ha MOTPYKEHHOE B >KUIKOCTh TeNo, KO3 UIMEHT MOJIe3HOro NeHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEAJIOKEHHONM WHCTPYKIMU: MPU BBINOJHEHUU H3MEpPEHUMU
coOuparTh SKCIIEPUMEHTANIbHYIO YCTAHOBKY U BBIYHUCIISATH 3HAUEHUE HCKOMOW BETTUYMHBI;



ecoOm0oaTh MpaBUJa TEXHUKH O€30macHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
o0opyoBaHUEM;

® yKa3bIBaTh MPUHIIHUIIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIMECS] COCY b, OapOMeTp, phlYar, MOABMKHBIA W HETOABIMKHBINA OJIOK,
HaKJIOHHAs IIOCKOCTb;

® XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUSA U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoii Ha HUX omnucaHuss (B TOM 4YHCIE: TOIMMIHUKH, YCTPOHCTBO BOJOMIPOBO/A,
THJIPABINYECKUN IIpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCHOIb3Ys
3HaHUS O CBOMCTBaxXx (U3UYECKUX SABICHUA UM HeoOXOoAMMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

®[IPUBOAMTH MpPHUMEPHl (HAXOIUTh HMHPOPMAIIMIO O TpUMEpax) MPAKTHUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHMM B TIOBCEAHEBHOM JKM3HU Ui obecnieueHust 6€301MacHOCTH
npu oOpamieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/10pOBbSl U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaroIlel cpee;

® OCYILECTBJIATE OTOOpP MCTOYHUKOB HH(popmanuun B IHTepHETE B COOTBETCTBHM C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIUXCA 3HAHUM M NyTEM CpaBHEHHUS
pa3IMYHBIX MCTOYHUKOB BBIIENATH HMH(OpMAIMIO, KOTOpas SBISETCS MPOTHBOPEUMBON WIIH
MOKET OBITh HEJOCTOBEPHOA;

® ICTIOJIb30BaTh NPU BBHIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3MUeCKOro coJepXKaHMs, CIPaBOYHBIE MaTepHalbl, pecypchl cetn HMHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMH(OPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

® Cco3/1aBaTh COOCTBEHHbIE KPAaTKHWE MUCbMEHHBbIE U YCTHbBIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHHUKOB MH(POPMALUU (PU3UIECKOTO COACPIKAHUsS, B TOM YHUCIIE MYOJIUYHO JIeNaTh KpaTKue
coOOIIeHNUs O pe3ynbTaTax IMPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, NMPU HTOM I'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBINA anmapaT Kypca (PU3HMKH, CONPOBOXKIATh BBICTYIJICHHUE
MPE3EHTALNEN;

e [IpY BBIIOJHEHUU Y4YEOHBIX NMPOEKTOB M MCCIEIOBAHUN paclpenesiTe 00S3aHHOCTH B
TpyIIie B COOTBETCTBHH C TIOCTABICHHBIMH 33[a4yaMH, CJICIUTh 32 BHITIOJTHEHUEM TUIaHa ACHCTBUH,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYMIbI, BHICTPaUBATh
KOMMYHHKAaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

K kxoHuy oOydenus B 8 kJacce mpeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

® 1ICTI0JIb30BATh IOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JABMKEHHE aTOMOB MU
MOJIEKYJI, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAIUIMUECKUE U aMOp(HBbIE Tella, HACBIILICHHbIN
U HEHACBHIIICHHBIA Tap, BIAKHOCTh BO3/yXa, TeMIepaTypa, BHYTPEHHsS >HEPrus, TEIUIOBOU
JIBUTATElb, 3JEMEHTApHBIA JJIEKTPUYECKUM 3apsil, SJEKTPUYECKOE I10Jie, IMPOBOJHUKU MU
JURJICKTPUKHU, TIOCTOSHHBIN 3JEKTPUUYECKUN TOK, MATHUTHOE T10JIE;

epa3nyaTh SBJIECHUsA (TEIUIOBOE DACHIMPEHHE W CKaThe, Temsonepeaayda, TEIuIoBOe
paBHOBECHE, CMauyMBaHUE, KaNWULIPHbIC SBJICHUS, HUCIAPEHME, KOHJEHCALUs, IUIABJICHHUE,
KpUcTau3anus (OTBEpAeBaHKE), KUTIEHHE, TeIulonepenavya (TerIonpoBOJHOCTb, KOHBEKIIHA,
U3JIy4€HUE), NIEKTpU3alus Tes, B3aUMOJCHCTBHE 3apsioB, NEMCTBUSA AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, JIECTBUE MarHUTHOT'O TIOJIsI Ha MIPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIMS) MO ONMCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

® pacro3HaBaTh POSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUH B OKPYKAIOLIEM MHUPE, B TOM
yrcie GU3NYECKUe SIBICHHS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KAllUJUIPHBIE SIBICHUS B
npupoie, KpUCTAIBl B Ipupoje, uznydenune CoiHIa, 3aMep3aHue BOJI0EMOB, MOPCKUE OpHU3BI,
o0pa3oBaHUE POChI, TYMaHa, MHEsl, CHETa, AEKTPUUECKHE SIBJICHHS B aTMOc(epe, IEKTPUIECTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE MoJjie 3eMiH, Jpei¢ MOIIOCOB, POJIb MATHUTHOTO OIS IS
AKHU3HHU Ha 3emiie, MOJIIPHOE CUSTHUE, IIPU 3TOM NEPEeBOIUTH MPAKTHUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;



® ONIUCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (PU3WYECKHE SBICHUS, HCIONB3yS (PU3UUECKue
BEJIMUMHBI (TeMIrepaTypa, BHYTPEHHSA SHEPIHsi, KOJIUYECTBO TEIUIOTHI, YAEIbHas TEMJI0EMKOCTh
BEIIECTBA, YJACNbHAs TEIUIOTa IUIABJIICHUS, YAETbHAS TEIUIOTa MapooOpa3oBaHMs, YAelbHas
TEIUIOTa CropaHusl TOIUIMBA, KOA(D(PUIMEHT TMONe3HOro MAEWCTBUS TEIUIOBOM MAIlMHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3/yXa, OJJICKTPUUYECKUU 3apsiji, CHJIa TOKa, DSJIEKTPUUECKOE
HaIpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YNEIbHOE COINPOTHUBIEHHE BelIeCTBa, paboTa u
MOIIIHOCTh JJIEKTPUYECKOTO TOKA), MPU OMUCAHWH MPABHIBLHO TPAKTOBATH (PU3NYECKUN CMBICI
HCIOJIb3YEMBIX BETMYMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIHYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHHY C JPYTUMH BEIHMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJTMYUH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHUS U MPOIIECCHI, UCMOB3Ysl OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA, PUHIIUI CYNEPIO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa JUisl yyacTKa ILIeTH,
3akoH J[xoyns—JIeHia, 3aK0H COXpaHeHUSI JHEPTHH, IPU TOM J1aBaTh CIIOBECHYIO (JOPMYITUPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

® 00BSCHATH (PU3MYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIIHid
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBISATH NMPUUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH
00BbsICHEHHE M3 1—2 JOTMYECKUX IIaroB ¢ OMoOpoi Ha 1—2 M3y4eHHBIX CBONCTBA (DPH3MUECKHUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THhIC 3aJadyd B 2-3 JCHCTBUSA, HCIOJB3Ys 3aKOHBI W (OPMYJIBL,
CBsI3bIBAIOIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUSA 3a/Ia4M 3allUChIBAaTh KPaTKOE
YCIIOBUE, BBISBISATH HEAOCTATOK JAHHBIX JJIs PEIICHUS 3a7aud, BRIOUPATh 3aKOHBI U (POPMYIIBL,
HEoOXOoauMBbIe ISl €€ pelIeHHs], MPOBOAUTH PAcUEThl W CpaBHUBATh IOJYyYEHHOE 3HAUYEHUE
(bu3UYECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOIIN (PU3NYECKUX METOJIOB,
UCIIONIb3Ysl ONMCAaHWE MCCIEIOBAHMS, BBIICIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATh
MPaBUIILHOCTh MOPSJIKA MPOBEAEHUS UCCIEA0OBaHMS, 1€J1aTh BHIBOIBL;

® [IPOBOJUTH OIBITHI M0 HAOMIOACHHUIO GUBNYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(kanmwIIsipHbIE SIBICHHUSA, 3aBUCHMOCTb JaBJICHHUS BO3JyXa OT €ro o0béMa, TeMIleparypsbl,
CKOpPOCTH TIpollecca OCTBhIBAaHUSI M HarpeBaHUsi NpPH HW3JIYYCHUH OT LBETa H3Iydarouen
(moryomaroneii) MOBEPXHOCTH, CKOPOCTh HCHApEeHHs BOIbI OT TEMIIEPaTypbl KHUAKOCTU U
Iomaau €€ TMOBEPXHOCTH, JJIEKTPU3ALUs Tel M B3aUMOJCIHCTBUE SJIEKTPUUYECKHUX 3apsioB,
B3aUMOJICHICTBUE NOCTOSHHBIX MAarHUTOB, BU3YyaJM3allMsl MarHUTHBIX IIOJIEW IOCTOSTHHBIX
MarHuTOB, JIEMCTBUSI MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOWMCTBAa 3JEKTPOMArHuTa,
CBOMCTBa  BJEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (opMynupoBaThb  IpOBepsieMble
MIPEIIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pYI0BaHUsI, OITUCHIBATH XOJT OIBITA
1 GOpMYIMPOBATH BBHIBOJIBI;

® BBITOJIHATh NPSIMBIE W3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIIbHOW BJIAXXHOCTU BO3]1yXa,
CWJIBI TOKA, HAMPSOHKCHHS C MCIOJIh30BAHUEM aHAJOTOBBIX MPUOOPOB M JATYMKOB (PH3UUIECKHX
BEJIMYMH, CPAaBHUBATH PE3YJbTAThl U3MEPEHUI ¢ yUETOM 3a/1aHHON a0CONIIOTHON MOTPEUTHOCTH;

® [IPOBOJIUTH KCCIEAOBAHUE 3aBHUCHMOCTH OJHOW (PU3UYECKOW BEIUYHMHBI OT APYroi C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTh COTIPOTHUBIICHUS IIPOBOIHUKA OT €0 JAJTUHBL,
MJIOIIAU TIOMEPEYHOr0 CEUYEHHUS U YJIEIbHOTO COIMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, MHAYIIEr0 4Yepe3 IMpPOBOJAHMK, OT HAaNpsHKEHUs Ha NPOBOJHUKE, HCCIEIOBAHNE
MOCIIE0BATEIBHOIO U MapaIeIbHOIO COETUHEHUI MPOBOJHUKOB): MNIAHUPOBATh HCCIIEA0BaHNUE,
coOupaTh yCTAaHOBKY W BBITIONHATh M3MEPEHUs, CIeAys MPEATOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3ynbTaThl MOJYyYEHHOW 3aBUCUMOCTH B BHUAE TaOnuil U TpaduKOB, AelaTh BHIBOJABI IO
pe3yabTaTaM UCCIeI0BAHUS;

® [IPOBOJUTH KOCBEHHbIE HU3MEpeHHs (U3MUecKux BeNWYMH (yIelbHas TEMIOEMKOCTb
BEIIECTBA, COMPOTUBICHHE TPOBOJHMKA, paboTa U MOIIHOCTh JJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl IpPeIIoXKEeHHON
WHCTPYKIMH, U BBIUUCIISATH 3HAUEHHUE BEJIMYNHBI;



ecoOm0oaTh MpaBUJa TEXHUKH O€30macHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
o0opyoBaHUEM;

® XapaKTepU30BaTh MPUHIIHIIBI JEHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB
C OMOpoil Ha WX OmucaHus (B TOM YHCIIE: CHCT€Ma OTOIUICHUS TOMOB, TUTPOMETp, MapoBas
TypOWHa, aMIIepMETp, BOJIBTMETP, CUETUHUK DIICKTPHUECKOW SHEPTHH, JICKTPOOCBETHTEIHHBIC
npuOOpbI, HarpeBaTeIbHBIC AJIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUYECKUE TMPEAOXPAHUTEIH,
AJNIEKTPOMATHUT, D3JIEKTPOJBUTATENh IIOCTOSHHOTO TOKA), HCIONB3Yys 3HAaHUS O CBOMCTBaxX
¢u3nUecKux sIBICHUH U HEOOXOAUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPOMCTBA M M3MEPHUTENIBHBIC TPUOOPHI 110 CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETp, TUTPOMETD,
JBUTATENhb BHYTPEHHETO CTOPaHHUS, SIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI dJIEKTPUIECCKIX
HeTeld ¢ MOCIeI0BATEbHBIM U MapajuIeIbHBIM COCAMHEHUEM DJIEMEHTOB, pa3iindasi yCIOBHBIC
0003HaYCHHSI SJIEMEHTOB AJICKTPUICCKUX IETIeH;

® IPUBOJIUTHL TPHUMEPHl (HAXOAUTh WHGPOPMAIMIO O TpPUMEpax) MPAKTHUYECKOTO
UCTIOJIb30BaHUsT (PU3NYECKUX 3HAHHWI B TIOBCEIHEBHOW JKM3HU Ui oOecrieueHusi 0€301acHOCTH
npu oOpaiieHnr ¢ TpudopaMu W TEXHUUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpee;

® OCYIIECTBIIATH MOUCK MHPOPMAIUU (PU3NIECKOTO coaepkanus B IHTepHETe, HA OCHOBE
UMEIOIINXCS 3HAHUH ¥ TyTEM CpaBHEHUS JOMIOJTHUTETHHBIX UICTOYHUKOB BBIICTATH HH(OPMAIIHIO,
KOTOPAst SBJSIETCS IPOTUBOPEYUBOM HITH MOXKET OBITh HETIOCTOBEPHOI;

® [ICII0JIB30BATh NP BBIMOJHCHUN YUEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO JUTEPATypy
(GU3MYECKOTO COAEpKAHMS, CIPABOYHBICE MaTepUANbBI, pecypchl cetn WHTepHeT, BIaIETh
npuéMaMu KOHCIIEKTHPOBaHUSI TEKCTa, TpeoOpa3oBaHus HHGOpMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

®Co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC M KpaTKUE YCTHBIE COOOIIEHHUs, 0000mas
UHPOPMAIIAIO U3 HECKOJIBKUX MCTOYHUKOB (PM3UUECKOTO COACPKaHUS, B TOM YHCIE MyOINIHO
MPEJCTABISITh PE3YNbTAaThl MPOCKTHOW WM HCCIIEOBATEIBCKON NEATEeIbHOCTH, MPU ITOM
IPaMOTHO HCIOJb30BaTh HM3YyYCHHBIM TMOHITUHHBINA ammapar Kypca (H3MKH, CONPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAIIHEH;

®IIpH BBINIOJHCHUU YYEOHBIX TIPOCKTOB W HCCIEAOBAaHHHA (PH3MUECKUX IPOIECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABICHHBIMU 33/1a4aMH, CICIUTH 3a
BBINTOJIHEHUEM IUTaHA NIEHCTBHI M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN
BKJIaJ] B JCSITENBLHOCTh TPYIIBI, BHICTPANBAaTh KOMMYHHKATHBHOE B3aWMOJCUCTBUE, MPOSBISS
TOTOBHOCTb pa3periath KOH(IUKTHL

K koHiy oOydyeHus B 9 KJjacce mpeIMeTHBIC Pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

® IICIIOJIB30BATh TMOHATHS: CHCTeMa OTCYEéTa, MaTepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHHYECKOTO NBIDKEHUs, nedopmanus (ynpyras, IiacTU4deckas), TpeHHe,
[EHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh W MEPErpy3KH, HEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJO, IEHTP TSHKECTH TBEPAOTO TENa, pABHOBECUE, MEXAaHUUYECKUE KOJIeOaHUsI U BOJHBI,
3BYK, HHPPA3BYK H YJIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, MIKAJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M TaTbHO30PKOCTh, CIIEKTPBI UCITyCKaHUS M MOTJIONICHUS, anbda-, OeTa- u
raMMa-M3JIy9eHUs], U30TOIIbI, SiIePHAst YHEPTeTHKA,;

e pa3nuyaTh SIBJICHUSA (PAaBHOMEPHOE ¥ HEPABHOMEPHOE MPSAMOJIWHEHHOE [BHIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MaICHUE Tell, PABHOMEPHOE JBHKEHHUE
10 OKPY)XKHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTHBHOE JBIDKEHHE, KOJIeOAaTelIbHOE JBIIKCHHE
(3aTyxaromue M BEIHYXKJICHHBIE KOJIeOaHUs), pE30HAHC, BOTHOBOE JIBIYKEHUE, OTPAKCHUE 3BYKA,
NPSMOJIMHEHHOE PACIpPOCTPaHEHUE, OTPAKECHUE M TIPEIOMIICHHE CBETa, IOJIHOC BHYTPEHHEE
OTpaXCHHE CBETA, Pa3JIOKEHHE OeJIoro CBETa B CIEKTP M CIOXKEHUE CHEKTPAIBHBIX IIBETOB,
JMCTIEPCHSI CBETA, €CTECTBEHHAsl pPaIHMOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITy4eHUs1) 110 OMUCAHUIO MX XapaKTEPHBIX CBONCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIHX
JTaHHOe (U3UYECKOE SBIICHHE;



® pPacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SBICHUH B OKPYKAIOIIEM MHUpPE (B TOM
ymciie (pU3NYECKHe SIBICHUS B MPUPOJE: NMPUIMBBI U OTIUBBI, NBIKeHHE MiaHeT CoyiHedHOU
CUCTEMBI, PEAKTHBHOE JIBIDKEHHE KHUBBIX OPTraHW3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMU,
3eMJIETpsCEHUE, CEHCMUYECKIE BOJIHBI, I[yHaMH, 9X0, LIBETa TeJl, ONTUYECKUE SIBJICHUS B IPUPOJIE,
OMOJIOTUYECKOe JCHCTBHE BHAMMOIO, YIbTPA(QHOIETOBOIO U PEHTTEHOBCKOTO H3ITYYCHHIA,
€CTECTBEHHbIN PaInOaKTUBHBIN (OH, KOCMUYECKUE JIy4H, PaAMOAKTUBHOE U3ITy4YEeHUE IPUPOIHBIX
MUHEPAJIOB, JEHCTBUE pPAJUOAKTHBHBIX W3IYYCHH Ha OpraHU3M YeNOBEKa), IMPU ITOM
NEPEeBOIUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)
(bU3NUECKUX SBICHHIA;

® OIIMCHIBATh M3YYEHHbIE CBOMCTBA Tel M (PU3MYECKHE SABJICHUS, UCIONb3ysd (pU3nveckue
BEJIMUMHBI (CPEAHSISl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelIeHIe, MyTh, yIII0Bas CKOPOCTh, CHUJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOrO NaJCHUS, BEC Tela, UMITYJIbC Tela, UMIYJIbC CHIIbI, MEXaHWueckas paboTa u
MOIIIHOCTb, TOTEHIAIbHAS SHEPTUS Tella, OJIHATOTO HaJl TOBEPXHOCTHIO 3€MIIH, IIOTEHITUAIbHAS
SHEPrusl CKaTOM MPYKUHBI, KHHETHYECKas SHEPTHs, MOJHAsE MEXaHUYeCcKasi SHEepTus, IepUos u
4yacToTa KojeOaHui, JUTMHA BOJTHBI, TPOMKOCTB 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb
MPETOMIICHUS CPEJIbl), TPU OMUCAHUH IPABUIILHO TPAKTOBATh (PU3NUYECKHUI CMBICIT UCIIOIB3YEMBIX
BEJIMYMH, 0003HAYCHUS U SAUHHIIBI (U3UUECKUX BEIIMYMH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH TpapuKU HU3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEINUHH,

® XapaKTepu30BaTh CBOMCTBA TeJs, (PU3MYECKHE SBICHHUSI M IPOLECCHI, UCIOJB3Ys 3aKOH
COXpaHEHMs SHEPTuH, 3aKOH BCEMHUPHOIO TATOTEHHS, MPUHIUI CYHNEPIIO3ULIUUA CHUJI, TMPUHIIUII
OoTHOCUTeNbHOCTH [ anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPasKEHUS
U TPEJOMJICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsAIOBOIO M MAaCCOBOIO YHMCEN MPU SAEPHBIX
peakuusx, TpU OTOM JaBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHa U 3allMCHIBaTh €ro
MaTeMaTUYeCKOE BBIPAKEHUE;

® 00BSCHATH (PU3MYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYAIIHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUIMHHO--CIICJACTBEHHBIE CBSI3H, CTPOUTH
00BsSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpON Ha 2—3 M3Y4YCHHBIX CBOWCTBA (PH3MUYECKHUX
SIBIICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e permaTh pacu€THBIE 3a/1aud (OTUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLIUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalIM3a yCJIOBUS 3a7aun
3aMKChIBATh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WM W30BITOYHBIE NaHHBIC, BHIOMPATH
3aKOHBI M (OpPMYJbl, HEOOXOIUMBIE [UIsl pEHICHMs, MPOBOAUTH pacuy€Tbl M OLEHUBATh
PEAUTUCTUIHOCTD TIOMYYEHHOTO 3HAUCHUST (PU3HUECKON BETUUMHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPHU MOMOIIN (PU3NYECKUX METOJIOB,
UCIIONIb3YSl OMNMCAHHME MCCIEAOBAHMS, BBIICISITH HPOBEPsieMOE MPEANOI0KEHHE, OLIEHHWBAThH
MPAaBWIBHOCTh TOPSIIKA TPOBEICHUS HCCIEAOBAaHUSA, JAeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUHN U OTBITOB;

® [IPOBOJIUTH OTIBITHI 1O HAOTIOACHUIO (PU3UUYECKUX SIBJICHUN UM (PU3NYECKUX CBOWCTB TEIN
(u3yueHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHsI DHEPIHH, 3aBUCHUMOCTH IMEpHOJa
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH NMPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PACcIIPOCTPAHCHHUE CBETA, Pa3jiokeHHe 0eroro
CBETa B CIIEKTP, U3YUYECHHUE CBOMCTB M300pakeHHUsI B IUIOCKOM 3€pKajie U CBOMCTB M300paskeHuUs
npeaMeTa B COOUparoIeil TuH3e, HaOII0ACHUE CIUIONTHBIX M IMHEHYAThIX CIEKTPOB U3IYYCHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUs, OMMKMCHIBATH X0
OTIBITA M €T0 PEe3yJbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

® [IPOBOJUTH MPU HEOOXOJUMOCTU CEPHUI0 MPSAMBIX H3MEpPEHUH, OIpenessss cpeaHee
3HAUYCHHUE U3MEPSIEMON BETUINHBI ((POKYCHOE PACCTOSIHHE COOMPAFOIIECH JTMH3bI), 000CHOBBIBATH
BBIOOD criocoba u3mMepeHus (M3MEpPUTENHLHOTO MPUOOPa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKHX BEIWYUH C MCIOIb30BAaHUEM
OPSIMBIX U3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH NpPH PaBHOYCKOPEHHOM JBIDKEHUU 0e€3



HAyaJIbHOM CKOPOCTH, TMepHoAa KojeOaHWi MaTeMaTH4eCKOro MasTHHKAa OT JAJUHBI HUTH,
3aBUCUMOCTH yIJIa OTPAKEHMsI CBETA OT YIJla MAaJeHUs M yIJia MPEeJOMIICHHUS OT yIJla MaJeHUs):
IUTAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY, (PUKCHPOBATh PE3yNIbTATHI
IOJIy4EHHOM 3aBUCUMOCTH (PU3MUECKUX BEJINYMH B BHJIE TaOJIUI U IpaKOB, A€TIaTh BEIBOIBI 110
pe3yabTaTaM HCCieI0OBaHMS;

® [IPOBOJIUTh KOCBEHHbIE U3MEPEHUSI PU3NUECKUX BEINYHH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJIa IIPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOTO MaACHUSs, KECTKOCTD NMPYKHUHBI,
KO3(QUIHUEHT TPEHUs CKOJIbKEHMs, MEXaHWuyecKass padoTa M MOIIHOCTb, YacTOTa U IEPUOJ
KOJICOAaHU MAaTEeMaTHYECKOTO U MPYKUHHOTO MassTHUKOB, ONTHUYECKAs CHJIa COOMPAIOLIEH JINH3BI,
PaZnoOaKTUBHBIM ()OH): IUIAHUPOBATh MU3MEPEHMsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY W
BBITIOJIHATH U3MEPEHUS, CIeNysl MPEATIOKEHHON HHCTPYKIIUH, BBIYUCIIATh 3HAUCHHE BETMUNHBI U
aHAJIM3UPOBATh MTOJIyYEHHBIE PE3YIbTATHI C YUYETOM 3a/laHHOMN MOIPEIIHOCTH U3MEPEHHI;

ecoOm0IaTh TpaBUJa TEXHUKH O€30macHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
obopynoBaHueM;

® pa3In4yaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (U3NUYECKUX MOJEIEH: MaTepralibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUECUHBIM UCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, [IJJaHETapHask MOJIEb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

® XapaKTepU30BaTh MPUHIHUIIBI I€HCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpoHl Ha MX ONUCaHMA (B TOM 4YHCIE: CHHIOMETpP, JATYUKH TOJO0XKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKera, 5XOJOT, OYKH, IIepUCKOIl, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ysl 3HAHUS O CBOMCTBaX (hU3MUECKUX
SBJICHUI 1 HEOOX0IUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

® IICTI0JIb30BATh CXEMBbl U CXEMATUYHbIE PUCYHKH H3YUEHHBIX TEXHHUYECKUX YCTpPOMCTB,
U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB IIPU PEILICHUH Y4€OHO--ITPAKTHYECKUX
3a[a4, ONTUYECKUE CXEMBI JUIS IMOCTPOCHUS M300paXeHUH B IUIOCKOM 3epKaje M coOuparomei
JIVH3E;

®[IPUBOAMTH MpPHUMEPHl (HAXOIUTh HMHPOPMALMIO O TpUMEpax) MPAKTHUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHMM B TIOBCEAHEBHOM JKM3HU Ui obecnieuyeHust 6€301MacHOCTH
npu oOpamieHuu ¢ npudopamMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaroIlel cpee;

® OCYILECTBJIATE MOMUCK HH(popManMu (uznueckoro conepxanus B VHTepHere,
CaMOCTOSTENLHO (OPMYIIUPYs HOUCKOBBIN 3aIPOC, HAXOUTh ITyTH ONPEAEICHHSI JOCTOBEPHOCTH
NOJYYEHHOM nH(pOpMAIMK HAa OCHOBE MMEIOLIUXCS 3HAHUN U TOTIOJIHUTENbHBIX HCTOYHUKOB;

® [ICTI0JIb30BATh IIPU BBINOJHEHUM YY€OHBIX 3aJaHUN HAy4YHO--IIOMYJISIPHYIO JIMTEpaTypy
(¢u3MUecKoro cojepKaHHs, CIPaBOYHBIE MaTepHalbl, pecypchl cetn HMHTepHeT, BianeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMH(OPMAIMM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

® C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHHUS HA OCHOBE MH(OPMaIUHU U3
HECKOJIbKUX MCTOYHHMKOB (DU3MUECKOrO COJAEp)KaHMs, MyOJIMYHO MPEICTaBIATh PE3YIbTaThl
NPOCKTHOM WJIM HCCIEI0BATENbCKOM JIEATENIBHOCTH, INPH 3TOM TPaMOTHO HCIOJIb30BATh
U3y4EHHBIN MOHATUIHBIN amnmapar U3y4yaeMoro pasjena (GU3uKu U CONPOBOXKIATh BBICTYIIJICHHUE
npe3eHTaIMen ¢ ya€ToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

7 KJIIACC

Ne

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBOo 4acoB

JuekTpoHHbIE (LM (poBHIE) 00pa3oBaTebHbIE

n/n NporpaMMbI Becero K/p I/p pecypcol
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa 0 IPUPOJIe 2 bubmuoreka [{OK https://m.edsoo.ru/7f416194
1.2 DOU3NIECKUE BETUYHNHBI 2 1 bu6mmoteka IIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4YHBIN METO]T TO3HAHUS 2 1 bu6mmoteka IIOK https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3znea 2. IlepBoHayasibHble CBeEHUS 0 CTPOEHHH BelIeCTBA
2.1 CrpoeHue BeniecTBa 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
2.2 JIBIDKCHHE 1 B3AHMO/ICHCTBHUE HaCTHIL 2 1 Bu6nuoteka LIOK https://m.edsoo.ru/7f416194
BEIIECTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bu6mmoteka IIOK https://m.edsoo.ru/7f416194
Hroro o pazaeny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBue Tej
3.1 MexaHHn4eCKOe ABHKCHHC 3 1 Bu6nuoteka LIOK https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 Bu6nuoteka LIOK https://m.edsoo.ru/7f416194
33 Cuna. Buasr cun 14 1 2 bubnuorexa [{OK https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEl U ra3oB
4.1 Jlasenne. Tlepenata rapenns ThEp/pIMH 3 1 bu6mmoteka IIOK https://m.edsoo.ru/7f416194
TeJIaMH, )KUIKOCTSIMHU 1 ra3amMu
4.2 JlaBneHue XUAKOCTH 5 1 bubnmoreka [{OK https://m.edsoo.ru/7f416194
4.3 ATMOChepHOe TaBIeHHE 6 1 bubnmoreka [{OK https://m.edsoo.ru/7f416194
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4.4 JIHCTBHE XHUKOCTH H ra3a Ha NOTPYKEHHOE 7 1 2 bu6mmoteka IIOK https://m.edsoo.ru/7f416194
B HUX TEJO
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEprus
5.1 Pabora 1 MOIIHOCTH 3 1 Bu6nuoteka LIOK https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 1 bubmuoreka [{OK https://m.edsoo.ru/7f416194
5.3 MexaHudeckasi SHEPTUS 4 1 1 bubmuoreka [{OK https://m.edsoo.ru/7f416194
Hroro o pazaeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14

8 KIIACC

Ne i/ HanmeHoBaHMe pa3ie/ioB U TeM KosinyecTBo yacos DJIeKTpOHHbIe (LM (ppoBbIE)

B nporpaMmmsl Bcero K/P I1/P o0pa3oBaTte/ibHbIE PecypcChl

Pa3pen 1. TenioBble iBJIeHUSA
1.1 CTpoeHue U CBOKCTBA BEIIECTBA 7 but6mmoreka [IOK https://m.edsoo.ru/7f4181ce
1.2 TenuioBble MpoLECCHI 21 1 5 bubmuoteka L{OK https://m.edsoo.ru/7f4181ce

Hroro no pazneny 28

Pa3nes 2. DiiekTpryeckne 1 MATHUTHBIE SIBJICHUS
2.1 IeKTp {THCCKHE SAPITIBI. 3apsKCHHbIC TeNa 7 1 1 bubnuoteka [{OK https://m.edsoo.ru/7f4181ce

U UX B3aUMOJECHCTBUE

2.2 IToCTOSIHHBIN 3IEKTPUUECKUIN TOK 20 1 7 bubmuoteka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHsbIC SIBICHUS 6 1 1 bubmmoteka LIOK https://m.edsoo.ru/7f4181ce
24 DneKTpOMarHuTHas MHAYKLHS 4 bubmuoteka L{OK https://m.edsoo.ru/7f4181ce
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Hroro no paszneny 37

PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15
9 KUIACC
Ne i/ HanmeHoBaHMe pa3ie/ioB U TeM KosinyecTBo yacos DJIeKTpOHHbIe (LM (ppoBbIE)
B nporpaMmmsl Bcero K/P /P o0pa3oBaTte/ibHbIE PeCypChl

Pa3zgen 1. Mexannueckue siBJICHUS

Mexanndeckoe OBUKEHHUE U CITOCOOLI €ro

1.1 10 1 1 bu6munoteka LIOK https://m.edsoo.ru/7f41a4a6
OIHMCaHUs
1.2 BzaumopeiicTBue Tel 20 1 3 bu6munoteka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHHUS 10 1 3 bubmuoteka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0J1e0aHus M BOJTHBI
2.1 MexaHn4ecKue KoacOaHus 7 3 but6mmoreka [IOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 3 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3jnen 3. DiieKTpOMATHUTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHbI

3.1 JICKTPOMATHHTHOE OIE 6 2 bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
3JICKTPOMArHUTHBIC BOJTHBI
Hroro no paszneny 6

Pa3gen 4. CBeToBbIE ABJICHUS

4.1 3aKOHBI pacIpOCTPAHEHUsI CBETA ‘ 6 ‘ 1 ‘ 2 ‘ bubmuoteka LIOK https://m.edsoo.ru/7f41a4a6
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4.2 JInH3BI 1 onTHYECKHE TPUOOPHI 6 3 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6eoro cBeTa B CIIEKTP 3 2 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3zgen 5. KBanToBbIe IBJICeHUSA
5.1 HcnyckaHue U MOTJIOLEHUE CBETa aTOMOM 4 1 bubmuoteka LIOK https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHune aTOMHOTO siipa 6 1 bubmuoteka LIOK https://m.edsoo.ru/7f41a4a6
53 SnepHbie peakuu 7 1 bubnmoreka [{OK https://m.edsoo.ru/7f41ada6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-0000 IIAI0IIM I MOTYJIb
6.1 IosTopenne u 06odmenne conepxanus 9 2 but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xnacc
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 8 kmacc/ [Nepsimkua A.B., O0mecTBoO ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe o6mecTBo «l3mareascTBo
«IIpocsemenune»

» ®dusuka, 7 knace/ [epeimkun M.M., BanoB A.U., AknnonepHoe o6mectBo «M3narensctBo «IIpocBemenney

» ®uswnka, 9 xnacce/ [lepeimkun A.B., I'yrauk E.M., O6miecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE 00IIEeCTBO
«M3nmarenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
®dwusmka. 7-9 knacc. ba3zoBriiit ypoBeHb. MeToandeckoe mocoodue Kk yueonuky M. M. Ilepeimkuna, A. Y. liBanoBa

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
http://school-collection.edu.ru/
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