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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o ¢Qu3uke Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTaBJI€HA HAa OCHOBE IOJIOKEHUH H
TpeOoBaHMIl K pe3ybTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOHM 00Opa30BaTEIbHOW MPOTPAMMBI, MPECTABICHHBIX B
dI'OC 00O, a takxe ¢ yuéTom (penepanbHoOil paboyeil mporpammel Bocniutanusa U KoHuenuuu npenogaBaHust yueOHOro
npeamera «Oru3uKay.

Copepxanue mporpamMmbl MO (HU3MKE HampaBieHO Ha (POPMHUPOBAHUE ECTECTBEHHOHAYYHOM TI'PaMOTHOCTH
OoOy4YaronMXcs U OpraHU3alMI0 U3YUYeHHUs: (PU3UKHU Ha JIeATEIbHOCTHOW OCHOBe. B mporpamme mno (u3ukKe y4uTHIBAIOTCSA
BO3MOXHOCTH y4eOHoro mpeamera B peanusauuud TpeboBanuiit ®PI'OC OOO k miIaHUPyeMbIM JMYHOCTHBIM H
METaNpeAMETHBIM pe3ybTaTaM 00y4YEHHUs, a TAK)KE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsL.

[Iporpamma 1o ¢u3MKe ycTaHABIWBAET pacmpenelieHne y4eOHOro marepuaina o rojaMm oOydeHus (1o Kiaccam),
IpeajiaraeT NPUMEPHYIO MOCIEAOBATEIIBHOCTE HM3YyYEHHsS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTUSA IPEAMETHOIO
CoJIep>KaHus U Y4ETe BO3PACTHBIX 0COOEHHOCTEN 00yYaroInXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbIO OKA3aHHUA METOAMYECKON MOMOIIM YUYUTENI0 B CO3/aHUU paboueit
IIPOrPaMMBI 110 Y4€OHOMY MPEAMETY.

®duzrkKa SBISIETCS CUCTEMOOOPA3YIOMIMM Il €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (PU3HUECKHUE
3aKOHBI JIEKAT B OCHOBE MPOLECCOB M SBJICHUW, U3y4aeMbIX XHUMHEH, OHOJOruen, acTpoHOMHEH M (PU3UUECKOU
reorpagueii, BHOCHT BKJIaJ B €CTECTBEHHOHAyYHYIO KAapTUHY MHpa, NPENOCTaBiseT Haubonee sCHble 0Opa3lbl
MPUMEHEHUSI HAYYHOTI'O METOa MO3HAHUS, TO €CTh CII0co0a MOJIyYeHHs JOCTOBEPHBIX 3HAHUM O MUDE.

Opna U3 raaBHBIX 3a7a4 (GU3MUECKOro oOpa3oBaHUs B CTPYKType 00IIero oOpa3oBaHUs COCTOUT B (DOPMUPOBAHUU
€CTECTBEHHOHAYYHO! I'PaMOTHOCTH M UHTEpEca K HayKe y 00yJaroImxcsl.

W3yuyenne ¢u3zukun Ha 0a30BOM YpPOBHE IpPEANOjaraeT OBJAJCHUE CICAYIOUUMH  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO IPAMOTHOCTb!

e HAYYHO OOBSCHSATH SIBJICHMUS,

e OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS,

e UHTEPIPETUPOBATH JAaHHBIE U UCIIOJIB30BATh HAYYHbIE JOKA3aTEIbCTBA ISl IIOJYUYEHHUS BBIBOJIOB.

Lenu nzydyenus GU3NKK HA YPOBHE OCHOBHOTO 0011Iero o0pazoBaHus omnpeaeseHbl B KoHuenuuy npenoiaBaHus
yueOHoro npeamera «Pusnka» B oOpazoBaTelbHbIX opranuzanusax Poccuiickoit denepaium, peaan3yomux OCHOBHbBIE
00111e00pa3oBaTeyibHbIC TPOrpaMMBbl, YTBEPkAEHHOU pereHneM Kosternu MunuctepcTBa npocseiienus: Poccuiickoit



®enepanuu (mpotokos oT 3 aexadpst 2019 r. Ne [TK48H).

Heaun ndyyenuss Gpu3uKu:

e IPHOOPETECHUE WHTEpPECa W CTPEMJICHHs] OOyYaromMxcss K HAYYHOMY W3YyYCHHIO TMPHUPOIBI, Pa3BUTHE WX
MHTEIJICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e Pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE TMO3HaHWS W (POpMHpOBaAHHE HCCIIEOBATEIHCKOTO OTHOIIEHUS K
OKPYKAIOIIUM SIBIICHUSIM;

e GOPMUPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTraTa W3Y4YCHHs] OCHOB CTPOCHHS MaTepuu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

o (hopMUpOBaHKE MPEJCTABICHUIN O POk GU3UKU JIJISl pa3BUTHUSA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TPEJICTABICHUNA O BO3MOXHBIX cdepax Oynymied mpodeccHoHaIbHON IesSTENbHOCTU, CBSI3AHHOW C
(bU3HKOM, MOATOTOBKA K JaJIbHENIIIEMY OOY4YEHHIO B ’TOM HANPaBIICHUU.

JlocTkeHre 3THX Ieleil mporpaMMbl Mo (U3HKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 00ECTIeUuHMBACTCS
pellleHueM CIIEIYIOIINX 3a1aY:

e IPUOOPETECHNE 3HAHWUN O JHUCKPETHOM CTPOCHUW BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX, DJIEKTPUUYECKHUX,
MarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

e IPHOOPETCHNE YMEHHUI OMTUCHIBATH M OOBSICHATH (PH3NYECKUE SIBICHUS C MCIOJIh30BAaHUEM MOJTYyUYCHHBIX 3HAHUH;

e OCBOGHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 33714 C MCIIOJIb30BaHUEM (PU3NYECKUX MOJENIeH, TBOPUECKUX
Y IPaKTUKOOPHECHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC yMEHUH HAOMIOMAaTh TPUPOAHBIC SBJICHUS W BBINOJHATH OIBITHI, JITA0OpATOPHBIE pPaOOTBI U
AKCIIEPUMEHTAIbHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM U3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHME MPUEMOB pabOThl ¢ MHPOpMaluel (GU3HUECKOro CoAepkKaHUsl, BKItOYas WH(GOPMAIIMIO O COBPEMEHHBIX
JTOCTHXKEHUAX (PU3UKHU, aHAIU3 U KPUTUYECKOE OLICHUBaHUE HMH(OPMAIUY;

¢ 3HAKOMCTBO €O cdepamu Tpo(ecCHOHATBHON MNESITeNbHOCTH, CBSI3aHHBIMU C (UBUKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUAX (HU3HUUECKON HAYKH.

Ha wu3ydenue ¢usuku (6a30BbIli YPOBEHBb) HA YPOBHE OCHOBHOTO OOIEro oOpazoBaHusl OTBOAMWTCS 238 4yacoB: B 7
KJ1acce — 68 JacoB (2 yaca B Hezelo), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).
[Ipennaraemslii B mporpamme mo Gu3uke rnepedeHs J1a00paTopHbIX pabOT U OMBITOB HOCUT PEKOMEHIATENbHBIN XapakTep,
YUUTENb JeJaeT BBHIOOpP MPOBEACHHIA00PATOPHBIX pPabOT U OMBITOB € YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
00y4aroImxcs, CIUCKa SKCIIEPUMEHTANBHBIX 33/IaHUM, MPEAJIaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa



1o (u3MKe.



COIAEPXAHUE OBYUYEHUA 7 KITACC

Paznen 1. ®usuka u eé poJb B MO3HAHUYN OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka o npupoae. AsneHus npupoasl. Ouszndeckue sSBICHUS: MEXAHUYECKUE, TEIUIOBBIC, JIEKTPUUECKHUE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Dusnueckue npuOopsl. [lorpemHocts u3MepeHuil.
MexayHapoaHasi CHCTEMA €IMHUIL.

Kak ¢usnka u napyrue ecTecTBEHHbIE HAyKH M3y4aloT NpUPOJYy. ECTECTBEHHOHAYUYHBIH METOJI TO3HAHUS:
HaO0JI0/IeHHUEe, TTOCTAaHOBKA HAYyYHOr'O0 BOMPOCA, BBIABMIKEHHE THUIIOTE3, PKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmoaaemoro spienus. Onucanue GU3NUeCKUX SBJICHUM C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.
1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUUYECKHUE, MAarHUTHbBIC, CBETOBBIC SBJICHUS.
2. duznyeckre MpuOOPHI U MPOLeaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBHIM MTPUOOPOM.

Jlabopamopnsie pabomul u onvimol.
OrnpeneneHue UeHbl JeIeHUs Kbl U3MEPUTEIBHOTO MPUOOopa.
N3mepenne pacCTOSHUMN.
N3mepenne o0bEMa )KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pa3MepoB MajbIX TeJ.
N3mepenune temMmnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETpA U JaTYUKa TEMIIEPaTypBhl.
6. [IpoBeneHue uccienoBaHus MO MPOBEPKE THUIOTE3bl: JATBHOCTh MOJIETA MIApUKa, MYIIEHHOTO TOPU30HTAIBHO,
TeM OoJIbIle, 4YeM OOJIbIe BHICOTA MyCKa.
Paznen 2. IlepBoHayaibHbIe CBEIeHUS 0 CTPOEHUH BellleCTBA.
CrpoeHune BeniecTBa: aToOMbl U MOJIEKYJIbI, X pa3Mepbl. OTBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.
JIBrkeHre 4vacTul BemiecTBa. CBA3b CKOPOCTU JIBMKEHUS YacTHUI C TEMIIEpaTypoil. BpoyHOBCKOe IBHKEHHE,
muddy3us. BzanmoaencTBre YacTUIl BEIECTBA: MPUTSIKEHUE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPABIX (KpUCTALIMYECKUX) Ted. B3anmocBsizb

MCIKIY CBOMCTBaAMU BCIHICCTB B PA3HBIX arp€raTHbIX COCTOSHUAX W UX daTOMHOMOJICKYJIAPHBIM CTPOCHHUCM. OcobennocTu
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.
1. HabGmronenne OpOyHOBCKOTO JIBH>KEHHS.

ik wnN e



2. Ha6monenne nuddy3un.

3. HaGmronenne  siBiIeHWM,  OOBICHSIOMUXCS ~ NPUTSDKCHHEM WM OTTAJKMBAHUEM YaCTHI BEIICCTBA.
Jlabopamopnwie padomul u onvimol.

1. OueHka auameTrpa aroMa METOJAOM pSAoB (¢ ucmoiib3oBaHuEM (potorpaduii).

2. OnbITHI TI0 HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnBITH IO OOHAPYKEHUIO IEHCTBUS CHJT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBukeHue U B3auMo/ielicTBUeE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMepHOe M HepaBHOMepHOe JBHkeHHE. CkopocTh. CpenHsii CKOpPOCTh MpH
HEPABHOMEPHOM JABWKEHUU. Pacu€T myTH U BpEMEHU ABUKCHUS.

SIBnenue nHepuuu. 3aKOH UHEPLMU. B3aumonelicTBre TNl Kak MPUYMHA H3MEHEHUsI CKOPOCTH JABMXKEeHUs Tel. Macca
Kak Mepa uHepTHocTU Tena. IlnoTtHocTh BemiecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B €IMHHULE 00BbEMa
BEILIECTBA.

Cuna kak XxapakrepucTuka B3aumojedcTBusa Ten. Cuna ynpyroctd u 3akoH ['yka. 3MepeHue cuiibl ¢ MOMOIIBIO
IUHAMOMeETpa. fIBleHHe TArOTeHHMs] W cuja TsokecTH. Cuila TSKEeCTM Ha JpYyrux IutaHerax. Bec Ttema. HeBecoMocTs.
CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OAHOU NpsiMoi. PaBHoeiicTBytomas cui. Cuina TpeHus. TpeHne CKOJIbXKEHUS U TPEHUE
MOKOsA. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpayuu.

1. Hab0mroieHre MexaHn4ecKoro ABYKSHHS Tella.

2. H3mepeHne cKopoCTH MPSIMOTUHEHHOTO BHKCHHUS.

3. HaGmroienue siBieHUsI HHEPIUU.

4. HaGmroneHne n3MeHeHHsI CKOPOCTH TIPH B3aUMOJCHCTBUU TEIL.

5. CpaBHEeHHE MaccC MO B3aUMOJICHCTBHUIO TEII.

6. CrnoxxeHue cuJjl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopnvie pabomel u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (ITapHKa B KUAKOCTH, MOJCIH JICKTPUIECKOTO
aBTOMOOMJIS 1 TakK Jajiee).

2. Omnpenenenue cpeaHell CKOPOCTH CKONBKEHHS OpyckKa WM IIapuKa IO HAKJIOHHOMW MIOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS (ZiepopmManumn) NpyKUHbI OT IPUII0KEHHON CUJIBL.



5. OMnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHUS CKOJIbKEHHS OT Beca Tejla U XxapakTepa
COIPHUKACAIOLIUXCS IOBEPXHOCTEH.

Paznen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIICHUS U yBEIUYEHUS JaBiieHus. J[aBineHue raza. 3aBUCMMOCTD JIaBJICHUS Ta3a OT 00bEMa,
temneparypsl. llepenada naBnenust TBEpABIMU TEJIAMH, JKUIKOCTAMHU U ra3amu. 3akoH [lackans. [lneBMatnueckue
MalIuHbl. 3aBUCUMOCTD JaBJIEHUS KUAKOCTH OT TiyOuHbl. [ 'napocrarnueckuii napagokc. CooOiaronumecs cocyibl.
['mapaBnryecKkre MEXaHU3MBL.

Atmocdepa 3emuin u armocepHoe namieHue. [IpuunHbBI CyliecTBOBaHMS BO3AYIIHONM 000704ku 3emid. OmbIT
Toppuuemnu. U3mepenue atMocpepHOro AaBieHHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO JABJIEHUS OT BBICOTHI HaJ ypOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMochepHOTo AaBJICHHUS.

JleficTBHE )KUAKOCTU M Ta3a Ha MOrPYKEHHOE B HUX TeJ0. BeITankuBaromas (apxumenoBa) cuia. 3akoH ApXxumena.
[TimaBanue Ten. Bo3gyxomiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbH JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecst CoCy/ibl.

['mppaBnuyecknii mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCTU TeJa U MIIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOMN KUJKOCTH.

8. VYcnoBue 1muiaBaHus TEN: IUIABaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTH OT COOTHOILECHUS IJIOTHOCTEN Tena
U KUIKOCTH.

Jlabopamopnuie padomul u onvimul.

No u bk wbNpe

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJAC OT 00bEMA MOTPyKEHHON B JKHIKOCTh YaCTH TeJa.

2. OrnpeneneHue BbITATKUBAIONICH CUIIbL, TEUCTBYIOLIEN HA TEJO, OTPYKEHHOE B AKUJIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLIEH CUIIBL, IEMCTBYIOLIECH HA TEJIO B XKUJKOCTH, OT MACChI TENA.

4. OMNBbITEI, NE€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOUIEH CHIIbI, ACHCTBYIOIIEH HA TEIO B XKUIKOCTHU, OT

00BbEMa MOTPyKEHHON B MKUIAKOCTh YACTH T€JA U OT MJIOTHOCTH >KHJIKOCTH.
5. KoHcTpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOAKU U ONPEEIeHUE €€ IPy30N0IbEMHOCTH.



Pazgen 5. PaGora u MOIIHOCTB. JHeprus.

Mexanundeckast pabota. MOITHOCTD.

[IpocTeie MexaHU3MBIL: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTb. [IpaBuino paBHOBecus prruara. [Ipumenenue npasuia
paBHOBECH pblyara K OJOKY.

«3onotoe npaBusio» Mexanuku. KII/I npocTeix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. Kunetmueckas M moTeHUMaNbHAs dHeprus. lIpeBpamieHue ogHOro BHa MEXaHMYECKON
DHEPI'UM B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHKE.

Hemoncmpayuu.

1. ITpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimel.

Omnpenenenne paboOThl CHIIBI TPEHUSI IPU PABHOMEPHOM JBUKEHHM TeJla IO TOPU30HTAILHOM MTOBEPXHOCTH.

2. HccnenoBanne yCcinoBUl paBHOBECHS pblyara.
3. N3mepenue KII/] HaKIIOHHOW MIIOCKOCTH.
4. N3ydenne 3akoHa COXpAaHEHUSI MEXAHUYECKON SHEPTUH.

SKJIACC

Pa3nen 6. TensioBblie ABJICHUS.

OCHOBHBIC MOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHHMs BellecTBa. Macca W pa3Mepbl aTOMOB U
MoJieKyJ1. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TTOJIOKEHHUS MOJICKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOro, >KUAKOTO W Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrtauueckue u amopdHble Tena.
OOBsicCHEHHE CBOMCTB Ta30B, XKUIKOCTEH M TBEPJBIX TEJI HAa OCHOBE MOJIOKEHHH MOJICKYJISPHO-KHHETUUECKON TEOpPHH.
CmaunBaHu€ M KaOWJUISIpHBIE ABJIEHUS. TEIIoBoe paciMpeHre U CKaTue.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTHIO TEIUIOBOTO ABMXKEHUS YacTull. BHyTpeHHsst sHeprus. CrnocoObl
W3MEHEHUS] BHYTpPEHHEH HSHEPruu: TeIuionepenaya W coBeplieHue padoTel. Buapl Temmonepenayu: TEMIONPOBOIHOCTS,
KOHBEKIIUS, U3IIyYEHUE.

KomnuecTtBo TermmoTel. YenpHas TEIUIOEMKOCTh BeIecTBa. TemIooOMEH M TEIUIOBOSC PaBHOBECHE. YPaBHCHHE
terioBoro Oamanca. [lmaBneHwe ©  OTBepAECBaHUE KPUCTALIMYCCKUX BEMIECTB. YJEnbHAas TEIUIOTa IUIABICHUS.
[TapooOpazoBanue u kouaeHcanus. Mcnapenue. Kunenue. VYaenbHass Temiora mnapooOpa3oBaHusa. 3aBUCHUMOCTh
TeMIepaTypbl KUMEHUS OT aTMOC(EPHOTrO JTaBICHUS.



BnaxnocTe BO3ayXa.

OHeprus TOIIMBA. Y eNIbHAs TEIIOTa CTOPaHUS.

[Tpunuumner pabotsl TeroBbix nsurateneit KIIJ[ TtemmoBoro asurarens.
TennoBele IBUTaTENN U 3aIIATA OKPYKAOLIEH CPEJIbI.

3aKOH COXPAHEHUS U NPEBPALLIECHNS YHEPTUM B TEIJIOBBIX IPOLECCAX.
Hemoncmpayuu.
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13.

HaGmronenrie OpoyHOBCKOTO JABUKEHUSI.

Habmronenue nuddysun.

HabGmronenue siBjieHU cMaurBaHUs U KaMWUISIPHBIX SIBJICHUU.
HabGmnrofgenue TemioBoro pacuvupeHus Tei.

W3meHenune naBlieHUs raza Mpu U3MEHEHHH 00bEMa M HArpeBaHWUU WIIHM OXJIAXKICHUU.
[IpaBuiia U3MepeHHs TEMIIEPATYPHI.

Bunbr Tenonepenayn.

OxJaxieHue Py COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHn: padOThl BHEITHUMHU CHUIIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HaOGnronenue kuneHusl.

HaOmroienrie mocTosTHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomel u onvimol.

1 OnpITHl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIMA caxapa.

3. OneITl 10 HAOMIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH M TBEPIBIX TEI.

4 Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPHUIIA.

5. OnbITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro 00béMa U HarpeBaHUs WU
OXJIAXKJICHUS.

6. [TpoBepka ruMmoTe3sl JUHEHHON 3aBUCUMOCTH JUTUHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUIECKON TPyOKe OT
TEMIIEpaTyphl.

7.

HaGmionenne u3MeHEHHs] BHYTPEHHEM OHHEpPruM Tejna B pe3yJibTare TeIuionepeaadyd U padoThl BHEITHUX



CHUJL

8. HccnenoBanue sIBJICHUS TEIIOOOMEHA IIPH CMEITUBAHUHM XOJOJHOW U TOPSIYCH BOJIBI.

9. OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJON  MpHU TEIIOOOMEHE C HArPEThIM
METAJUIMYECKUM LIUITUHIPOM.

10.  OnpeneneHue yaelbHON TEIUNIOEMKOCTH BEILIECTBA.

11.  HccnepgoBanue npouecca uCapeHus.

12.  OmnpepaeneHre OTHOCUTEIBHOM BIAXXHOCTH BO3/IyXa.

13.  OmnpezneneHue yIeJIbHON TEIUIOTHI IIJIaBJICHUS JIbJA.

Pazngen 7. DiaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

OnexkTpuzanus Tel. J[Ba poja d3JIEKTpUUYECKUX 3apaAnoB. BzaumopelcTBue 3apsikeHHbIX Tenl. 3akoH Kylona
(3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJT OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXIY TEIaMu).

OnekTpuueckoe nojie. Hanpssk€HHOCTH 3nekTpuyeckoro nois. [IpuHnmn cynepno3uinu 3eKTPUYECKUX HoJiel (Ha
Ka4eCTBEHHOM YPOBHE).



Hocurenu »snekTpuyeckux 3apsgoB. DJIEMEHTapHbI snekTpuueckuil 3apsg. Crtpoenuwe aroma. lIpoBonHuku 1
TUAJIEKTPUKHU. 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO 3apsia.

DNEKTPUUECKUNA TOK. YCIIOBHS CYHIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. MICTOYHUKHM MOCTOSIHHOTO TOKa. JlercTBus
AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKHUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasd nenb. Cuiia Toka. Onekrpuyeckoe HanpspkeHue. CONpOTHBIICHHE NPOBOJHHKA. Y AEIBHOE
CONPOTHUBIICHUE BemecTBa. 3akoH Owma mia ywactka wpenu. llocimemoBarenbHOE W MapajuIeNIbHOE COEIWHEHHE
MIPOBOJIHUKOB.

PaGora u MouHOCTH 3yeKTpuueckoro Toka. 3akoH Jxoyns—JIeHuma. OnexkTpuyeckue LEend M MOTpeOUuTeNH
AJIEKTpUUECcKo sHepruu B ObITY. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTHl. B3auMoaeicTBrE NOCTOSHHBIX MAarHMTOB. MarHuTHoe noJie. MarHuTHoe noJie 3eMJIu U €ro
3Ha4YEeHUE IS JKU3HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE MoJie 3IEKTpUYecKoro Toka. [I[puMeHeHre 31eKTpoMarHuToB
B T€XHUKE. /[elicTBUE€ MAarHUTHOIO MOJS1 HA POBOJHHUK C TOKOM. DJIEKTPOJIBUTATENb MMOCTOSHHOTO TOKa. Vcnonbs3oBaHue
AJIEKTPOJABUTATEINICH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBienue 3yekTpoMarHuTHONM wuHAyKuuu. IlpaBuno Jlenma. Onextporeneparop. CrnocoOsl
MOJTYYCHHUSI DJIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJieKTpur3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIA.
DJleKTpocTaTUdeCcKasi UHAYKIIHS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsAJIOB.
[IpoBOAHUKH U TUDIIEKTPUKH.

MogenupoBaHue CUIIOBBIX JIMHUU 3JIEKTPUYECKOTO I1OJIA.
HcTouHMKHM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B ) KUIKOCTH.

["a30BbIi1 pa3psia.

W3mepenne CHITbl TOKa aMIIEPMETPOM.

N3Mepenune 31eKTpUYECKOTrO HAPSIAKEHUST BOJIbTMETPOM.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

PeocraTr 1 Marazud COnpoOTUBIICHUM.

BzaumopaeiicTBue IOCTOSHHBIX MarHUTOB.

MoaenvpoBaHue HEBO3MOKHOCTH PA3ACICHHUS MTOJOCOB MAarHUTA.
MoaenvnpoBaHue MarHUTHBIX MOJIENA MOCTOSIHHBIX MATHUTOB.
OmneIiT Opcrena.

MarauTHo€ 1oje ToKa. DJIEKTPOMArHUT.

JlercTBrMEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TIOCTOSHHOTO TOKA.

HccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOW UHIYKIIUH.

OnbiThl @apajnes.

3aBUCUMOCTh HANpaBJICHUSI HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro BOBHMKHOBEHHS.
DJIeKTpOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

ik wnN e

6.

OneiThl MO HAOMIONCHUIO JJICKTPU3AUUA TN WHAYKIMEH ¢ TPHU CONMPUKOCHOBEHUHU.

HccnenoBanne MEUCTBUS DJICKTPUYECKOTO IOl HA TPOBOJHUKU U AUDIICKTPUKH.

COopxka u npoBepka pabOThI JIEKTPUUECKOMN LIETH MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHie CHIIbI TOKA.

W3mepenne u peryaupoBaHie HAMPSHKESHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 pEe3UCTOp, OT COMPOTUBICHHS PE3UCTOpa H

HaIpsHKEHUsI Ha PE3UCTOPE.

7.

OHBITBI, ACMOHCTPUPYHOIIHUEC 3aBUCHUMOCTDb J3JICKTPUYCCKOI'O COIIPOTHUBIICHHA IIPOBOAHHMKA OT €TI0 OJIHNHBI,

Iomaay ImoIcpeuYHoro CCYCHUA 1 MaTCpuajia.

8.
9.

10.
11.
12.
13.
14.

ITpoBepka npaBuiIa CI0KEHHS HAPSYKEHUN TIPU NTOCIIEA0BATEIIbBHOM COEJUHEHUU JABYX PE3UCTOPOB.
ITpoBepka npaBuiIa UIsi CUIIBI TOKA IIPH MMAPaUIEIbHOM COEIMHEHUH PE3UCTOPOB.

Onpenenenne paboThl AEKTPUUECKOTO TOKA, AYIIErO Yepe3 PEe3UCTOP.

OnpeneneHue MOIIHOCTH  3JEKTPUYECKOrO TOKA, BBIACIAEMOW Ha pe3UCTOpE.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHHs Ha HEW.
Omnpenenenune K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.



15.  M3ydyeHue MarHUTHOrO TMOJS MOCTOSHHBIX MAarHUTOB MpPH  UX OOBEIMHEHHUU U Pa3ACICHUHU.

16.  HccnenoBaHue NEeUCTBUSA DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OmbIThL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBHSI KaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKa
Y HaIIpaBJICHUS TOKA B KATYIIKE.

18.  M3yueHwne nelcTBUS MATHUTHOTO NOJISI HA IPOBOJIHHUK C TOKOM.

19.  KoHctpyupoBanue u nzyueHue paboThl 3JEKTPOIBUTATENS.

20.  Nsmepenne KII/] anexrpoaBuraTeabHON yCTaHOBKHU.

21.  OmnbITHI MO KMCCIENOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHAYKUWH: UCCIECAOBAHUE W3MEHEHHUM 3HAYECHUS U
HAIPABJICHNUS] UHAYKIIMOHHOIO TOKA.

IKJIACC

Pasznen 8. Mexann4yeckue siBJICHUS.

Mexanundeckoe nBHkeHHe. MarepuanbHas Touka. Cucrema orcyéra. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
PaBHomepHOe mnpsiMosinHEitHOe JBHkeHue. HepaBHOMepHoe mnpsiMoiinHEeiHOe JBkeHue. CpedHsis W MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenune. PaBHOyCKOpEeHHOE MpsMOJIMHEITHOE ABMkeHue. CBoOoaHoe nmajgeHue. OnbiTel ['anumnes.

PaBHOMepHOE ABMXKEHHE O OKpykHOCTU. Ilepuon u yacrora oOpaleHus.

JIuneliHasa u yrioBasi CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tpetuit 3akon HeroToHa.

[IpyHLIMT Cynepno3ulny CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TpeHUs CKOJIbKEHUS, CUila TPEHUS MMOKOsI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpeHHuE CBOOOJHOro mafeHus. [IBMKeHue IUIaHET BOKPYT
Connua. IlepBas kocmudeckast ckopocTb. HeBECOMOCTB 1 IEperpy3KH.

PaBHOBecue marepuanbHO TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecHue TBEPIOTO Tea € 3aKPEIIEHHON OCHIO
BpameHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsce Tena. 3MeHenne nmnyJiibca. MITynnbe cuitbl. 3aKOH COXpaHEHUsT UMITYJIbCa. PEaKTUBHOE IBH)KEHHE.

Mexanudeckass paboTa W MONTHOCTh. Pabota cuim TsKeCTH, ynpyroctd, TpeHus. CBs3bp SHEPrUM W padOTHI.
[loreHnmanbHas 3Heprus Tena, MOAHATOIO HAJ MOBEPXHOCTBIO 3eMiM. [loTeHIManbHAas SHEPrus CKATOM INPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIHUH.



Hemoncmpauuu.

1. Habnronenne MEXaHU4YeCKOTO JIBMXKEHMS T€J1a OTHOCUTENIBHO Pa3HbIX TEJ OTCYETA.

2. CpaBHEHHE NyTEW U TPAEKTOPUHM IBHXKEHHSI OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

4. HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKEHUS.

5. HabGnronenue ABM>KEHUS Tella 10 OKPYKHOCTH.

6. HabGmronenne MexaHM4eCcKUX SBJICHU, MPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM M  YCKOPEHHOM JBUXEHUHU OTHOCUTEIBHO KaOMHETa PU3MKHU.
7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAacCChl T€JA U JIEHCTBYIOIIEH HA HETO CHJIBL.

8. Habmroienue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUY TEIL.

9. M3meHeHue Beca Tesa pu yCKOPEHHOM JIBHIKECHUU.

10.  Ilepemaua mmmyibca pu B3aUMOJACKUCTBUM TEIN.
11.  [IpeobOpazoBanusi HEPTUHN MPU B3aUMOJICHCTBUU TEIL.
12.  CoxpaHeHHE UMIIYJIbCA [TPU HEYTIPYTOM B3aUMOICHCTBHH.
13.  CoxpaHeHHE UMITYJIbCA MTPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBHH.
14.  HaOnroneHue peakTUBHOTO JBUKEHUS.
15.  CoxpaHeHHE MEXAHUYECKOW SHEPTUH MPU CBOOOTHOM MaJACHHH.
16.  CoxpaHeHMe MEXaHMYECKON DHEPTUM IPU IBUKEHUHU TEJIA MO NEVCTBUEM IPYKHUHBI.
Jlabopamopnwie pabomul u onvimol.
1 KoHcTpynpoBaHue TpakTa AJisl pa3srOHa U TaJbHEUIIEr0 PABHOMEPHOTO JIBUKEHUS [IAPUKA WU TEJICKKU.
2 OmnpeneneHue cpeiHe CKOPOCTH CKOJIbKEHUs OpYCKa WM JIBHXKEHUS IIapUKa 10 HAKJIOHHOW MIIOCKOCTH.
3. Onpenenenne yCKOpEHUs Tella MPU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKIOHHOM IIOCKOCTH.
4 HccnenoBanne 3aBUCUMOCTH TTyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBKEHUU 0€3 HauaIbHOM CKOPOCTH.
5. [TpoBepka rumoTe3bl: €ciy NMpU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauyaJbHOW CKOPOCTU IyTH OTHOCATCS Kak
PSAI HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanre 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JIABJICHUS.
Omnpenenenune kodhuIeHTa TPEHUS CKOJBKEHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Onpenenenue paboTbl CHIIBI TPEHUS NPH PAaBHOMEPHOM JIBHXKEHHMH TeJja 10 TOPU30HTAIbHOM MOBEPXHOCTH.
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10.  Ompepenenue pabOTHI CUIIBI YIIPYTOCTH TIPH MOIBEME TPy3a C UCTIOIB30BAHIEM HEMOABIYKHOTO M TIOJIBUKHOTO
OJIOKOB.

11.  M3yueHue 3aKOHA COXpaHEHUS SHEPTHUHU.

Pa3nen 9. Mexann4yeckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHbIC XapaKTEPUCTUKU KOJIEOAHUI: IEpUO/, YaCTOTa, aMIUIUTY1a. MatemaTuyeckuit
U TIPY>KUHHBIN MasTHUKU. [IpeBpaliieHre sHepruu npu Kojie0aTeIbHOM JIBUKEHUU.

3atyxaroniue kojeOanusa. BeiHykneHHble KojieOaHus. Pesonanc. Mexanndeckue BoJiHBI. CBOMCTBA MEXaHMUECKUX
BOJIH. [IpomonpHbIe U MomnepeyHble BOJHBI. JIiMHA BOJHBI U CKOPOCTH €€ pacmpocTpaHeHus. MexaHHuuecKrue BOJIHBI B
TBEPZIOM TEJI€, CENCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTBH 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. MHppa3Byk U yabTpa3ByK.

Hemoncmpauuu.
HabGmonenue konebanuii Te Mo/ 1EWCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmnroienrie BbIHYXI€HHBIX KOJIEOaHU U pe30HaHCca.
PacnpoctpaneHnne npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).
HaOmroienrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
ﬂaﬁopamopume pabomul u onvimol.

SRS S

1. OnpeneneHue dYacToThl W Iepuofa KoOJIEOAHUN MaTeMaTHUYEeCKOro MasTHHKA.

2. OrnpeneneHue 4acTOThl U MepUo/ia KoJieOaHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH Meproia KoieOaHuil MOABEIIEHHOTO K HUTH Tpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MEPUOIa KOJIeOaHUM MPY>KUHHOTO MAasTHUKA OT MacChl Tpy3a.

5. [IpoBepka HE3aBUCMMOCTH Tepuoja KoieOaHuil Tpy3a, MOJABEHICHHOTO K HUTH, OT MacChl Ipy3a.

6. OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TEpHOJa  KOJeOaHHM MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a 1 )XECTKOCTU NPYKUHBI.

7. N3mepenune ycKopeHusi CBOOOTHOTO MaICHMUS.

Pazgen 10. DinekTpoMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE  TOJIE€.  DJIEKTPOMArHUTHbIE  BOJIHBL.  CBOWMCTBA  3JIEKTPOMArHUTHbIX  BojH. [llkama
3JIEKTPOMArHUTHBIX BOJIH. MICIIONBb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBS3HU.



OnekTpoMarHuTHas npupojaa cBera. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoaHoBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.
1. I3y4yeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TeedoHa.
Pasznen 11. CBeToBble siBJICHUS.
JlyueBas mozaens cBera. Mctounuku cBera. [IpsiMonuHeitHoe pacnpocTpaHeHue cBera. 3atMeHus CosiHia u JIyHBL
Otpaxenue cBeta. [lnockoe 3epkano. 3akOH OTpa)KEHUs CBETA.
[Ipenomnenue ceta. 3akoH npenomiieHus cBeta. [loaHoe BHyTpeHHEe OoTpakeHHe cBeTa. Mcnosib30BaHHE MOIHOTO
BHYTPEHHET0 OTPAXKEHHUSI B OIITUYECKUX CBETOBOJAX.
Jlunza. Xox nydeit B nunH3e. OnTudeckas cucreMa (oroamnmapara, MUKPOCKOIAa U Teleckomna. ['71a3 kak ontudeckas
cucrema. bim3opyKocTh 1 1ambHO30PKOCTb.
Paznoxenue 6emoro ceera B criektp. OnbiTel HetoToHA. CliOXKEHNE CrIEKTpaIbHBIX 1IBETOB. /ucnepcus crera.
Hemoncmpayuu.
[IpssMOTMHEWHOE pacIIpOCTPAaHEHNE CBETA.
OTtpaxenue cBeTa.
[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.
OnTuuecknii CBETOBO/I.
Xon nyuyei B coOMparolieu JInH3e.
XoJ yder B paCCEUBAIOIIEH JIMH3E.
[Tonyyenune n300pakeHUi ¢ TOMOIIBIO JIUH3.
[Tpuniun aeiictBus doToarnmapara, MUKpPOCKOTA U TEJIECKOIIA.
Monpenb riasa.
Paznoxenue 6emoro cBera B CIIEKT.
12.  Ilomyuyenue 0enoro cBeta MpH CIOKEHUU CBETA Pa3HbBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
1. HccnenoBanne 3aBUCUMOCTH YTila OTPAXKEHUSI CBETOBOTO JIy4da OT yIJia MaJICHUS.

W O N R WDN e

[
= o



2.
3.

CTCKIIO».

4.
5.
6.
7.

N3yuenue xapakTeprucTUK N300paxkeHus MpeaMeTa B TNIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yIJia MPEJIOMIIEHUSI CBETOBOIO JIy4da OT yIJia MaICHUs] HAa TPAHULE «BO3IYX—

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenne GOKYCHOTO PacCTOSHUS M ONTHYECKOM CHJIBI COOMPAIOIIEH JIMH3HI.

OTBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITH 10 BOCHPHUATHIO IBETA MPEIMETOB MPU WX HAOJIOJACHHH 4Yepe3 IBETOBBIC (DHIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Oneitel Pe3epdopna u manerapHas monens atoma. Mojaens atoma bopa.

HcnyckaHue u norniouieHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, 6era- u ramma-uznyudeHus. CTpoeHue atroMHOTO sifpa. HykioHHas Mojzienh aTOMHOTO
anpa. M3oronsl. Pagnoaktusnblie npeBpamenus. [lepuon momypacnaaa aTOMHBIX SA€ED.

AnepHble peakuuy. 3aKOHBI COXPAHEHHS 3aps0BOTO W MACCOBOIO YHWCEN. DHEPIHs CBA3U aTOMHBIX sAnuep. Cs3b
Macchl ¥ 3Hepruu. Peakunu cunresa u nenenus saep. Mcrounuku sneprun CosiHLA U 3BE3.

Snepnas sHepreTuka. J[elcTBUsA paIOAKTUBHBIX U3JIyYEHUN HA )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

I O

CHexTphl U3ITy4EeHUS U MTOTJIOIEHHS.

CnexTpsl pa3aIu4HbIX ra3oB.

Cnektp Boaopoa.

HabGmonenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHM3UPYIOIIUX U3JTYUEHUH.

Perucrpanus nznmydeHus: IpUPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte padomul u onvimol.

1.
2.
3.

HabmroneHue CruionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanne TPEKOB: U3MEPEHHE YHEPTUU YACTHUIIHI IO TOPMO3HOMY IyTH (TI0 poTorpadusim).
N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOPUTEIBHO-0000 1AM MOAYJIb.
[ToBTOpUTENBHO-0000IAKOMINKA  MOAYJb MpPEIHA3HAYEH [Js CUCTEMaTU3alMu U OO0OOIIEHHS MPEeIMETHOTO
COJIEp>KaHMs U OMbITA JESITEIbHOCTH, IPUOOPETEHHOIO MPU U3YUEHUH BCEro Kypca (pU3MKH, a TaKKe JUJIsl MOJTOTOBKH K



OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY M0 (pU3UKE /I 00yUarolIMUXCsl, BBIOPABIINX 3TOT YUEOHBIHN MpeaMeT.

IIpy u3ydeHuM NAHHOTO MOIYJS PEANU3YIOTCA M CHUCTEMATU3UPYIOTCS BUIBI ACSTEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecrnieunBaeTcss AOCTI)KEHHE MPEIMETHBIX M METalmpeIMETHBIX IUIAHUPYEMBIX pPe3ylbTaTOB OOyudeHUus, (popMUpyeTcs
€CTECTBEHHOHAYYHAs] TPaMOTHOCTBh: OCBOCHHE HAyYHBIX METOJIOB MCCIENOBAHUS

ABJICHUA MPUPOJBI U TEXHHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHATH (PU3MYECKUE SIBJICHUSA, MPUMEHSS IMOJIYyUYEHHbIE
3HaHUS, pEUIaTh 3a/1a41, B TOM YHCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.

[IpyHIMNIUANBHO JEATEIBLHOCTHBIM XapaKTep AaHHOTO pasjefia peanu3yercs 3a C4€T TOro, 4tro oOydaroniuecs
BBIIIOJIHSIOT 33JaHUs, B KOTOPBIX UM IMPEIaracTcs:

Ha OCHOBE MOJYUYEHHBIX 3HAaHUM PACIIO3HABATh U HAYUYHO OOBSACHATH PU3NYECKUE SBJICHUS B OKPYXKAIOIIEH MPUPOJIE U
NOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAyUYHbIE METOMAbl MCCIENOBaHUS (U3NYECKUX SIBJICHWM, B TOM YHCJIE s MPOBEPKU TUIOTE3 U
IIOJIyYEHHUs TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATH HayYHbIE OCHOBBI HanboJjee BaXKHBIX TOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH, HalpuMep, MPaKTHUYECKOTr0
WCIIOJIb30BaHMUs PA3JINYHBbIX MCTOYHUKOB JHEPIMU Ha OCHOBE 3aKOHA MPEBPAIICHUSA U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

N3yuenue ¢(u3mku Ha ypOBHE OCHOBHOTO OOIEro oOpa30BaHUS HAMPABICHO Ha JOCTHKEHUE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

B pesynbrare wusyueHuss (QuU3MKA Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHusi y oOydaroimierocss OymayT
c(hopMUPOBaHBI CIEAYIOIINE JIMYHOCTHBIC PE3YIbTAThl B YACTHU:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUS:

e MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (DM3NUYECKOM HAYKU;

e [IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpa’kIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

¢ TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXXJECHUU OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHUHN (PU3UKY;

e OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX MTPUHILIUIIOB B JEATEIbHOCTUA YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMUSI:

e BOCIIPUSATHE ICTETUUYECKUX KAYECTB (PUBMUECKON HAyKH: €€ TapMOHHYHOIO IMOCTPOCHUS, CTPOTOCTHU, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMSL:

e OCO3HAHME IIEHHOCTU (U3MYECKOM HAYKHM KaK MOIIMHOTO HWHCTPYMEHTa TO3HAHUS MHpPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, BaXKHEUILIEN COCTABIIAIOIEH KYJIbTYPHI,

e Pa3BUTHE HAYYHOU JI0003HATEIBLHOCTH, UHTEPECA K UCCIIEA0BATENbCKON JIEATEIbHOCTH;

5) dopmupoBaHus KyJbTYpPbI 310POBbSI M IMOIMOHAJIBHOI0 0JIArONOJYyYHS:

e OCO3HaHME IIEHHOCTHU 0e30MacHOro oOpasza >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaXKHOCTH IPABUI
0e30macHOr0 MOBEICHUS HAa TPAHCIOpPTE, Ha JIOporax, ¢ JJIEKTPUYECKUM M TEIJIOBBIM OOOPYJIOBAaHHEM B JOMAIITHUX
YCIOBUSIX;

e cOOPMHUPOBAHHOCTh HaBbIKA peieKCHH, MPU3HAHME CBOErO IpaBa HAa OMMUOKY M TAaKOro e IMpaBa y IPYroro
YeJI0BEKA;

6) Tpy10BOI0 BOCIMTAHMS:

e aKTUBHOE yYaCTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTEIbLHON OpraHu3alliu, ropoja,
Kpasi) TEXHOJIOTUYECKOU U



COIMAJILHON HAMPaBICHHOCTH, TPEOYIOMIUX B TOM YUciie U GU3HUECKIX 3HAHUM;

e UHTEPEC K MIPAKTUICCKOMY M3yUEHHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

e ODUCHTAIUS Ha TIpUMEHEHWE (PU3WYECKUX 3HAHUN JUIsl pEIIeHHs 3amad B OOJACTH OKPYXKAIOIICH Cpesl,
MJIAHUPOBAHMSI TIOCTYITKOB U OIIEHKH MX BO3MOYHBIX TTOCJICICTBUM JIJIST OKPYIKAIOIIEH CPEbI;

e OCO3HaHME TI00ATHLHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM U ITyTeH X pEeIICHUS;

8) apanTanuu K M3MEHSIOIIUMCS YCJIOBHSIM CONMAIBHONW M MPUPOIHOI cpeabl:

¢ IOTPEOHOCTh BO B3aMIMOJICHCTBHH IPH BBIOJHCHUM HCCIEAOBAaHUN M TPOCKTOB (PM3WYCCKON HANpaBIICHHOCTH,
OTKPBITOCTH OIBITY ¥ 3HAHUSAM JIPYTHX;

e TIOBBITIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO e TEIIEHOCTD;

e IOTPeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHHWHK, B TOM 4YHCiI€ (POPMYJIUPOBATH HJIEU, TMOHSATHUS, THIOTE3Bl O
(bu3HYEeCKNX 00BEKTaX U SBJICHUSIX;

e OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

e IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DU3UYECKUX 3HAHUN;

e CTPEMJICHHE aHAJIM3UPOBATh M BBHISBISATH B3aWMOCBS3U TMPHUPOJBI, OOIIECTBA W JKOHOMHKH, B TOM YHCJE C
WCITOJIb30BaHUEM (PU3NUECKUX 3HAHWM;

e OTICHKA CBOWX JICUCTBHM C YUETOM BIMSIHUS Ha OKPYXKAIOIIYIO CPEIY, BOZMOKHBIX TJIOOATBHBIX MMOCIEACTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mporpaMMsl Mo (hU3MKE Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus y oOydaromerocs OyayT
chOpMHpPOBAaHbI MeTAaNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC yYHUBEPCAIbHBIE YYCOHBIE NEHCTBUSA,
KOMMYHUKATHUBHBIE YHUBEPCAIIbHbIC YUECOHBIC ICUCTBUS, PETYJISITUBHBIC YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIe AeiicTBust ba3oBble Jjornueckue AeicTBUA:

BBISIBJIAITH M XaPAKTEPU30BAThH CylllECTBEHHbIE MPU3HAKU 00bEKTOB (ABJIEHUI1);

e YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKALIMKI, OCHOBAHUS ISl 0000IEHNS U CPAaBHEHHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (DaKTax, JaHHBIX U HAOIIOJECHUAX, OTHOCSIIINXCS
K QU3NYECKUM SIBJICHUSIM;

e BBISIBIISITh ITPUYMHHO-CIICICTBEHHBIEC CBS3M MPU U3YYEHUH (PU3NYECKUX SIBICHUN M IMPOILIECCOB, JEJIaTh BBIBOABI C
UCIIOJIb30BAaHUEM JEAYKTHUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUMN, BBIABUTATH TMIIOTE3bl O B3aMMOCBS3SIX (DHU3HMUYECKUX
BEJINYUH;



e CAMOCTOSITENIbHO BBIOMpPATh CIOCO0 pereHus: yueOHoM Qu3nueckod 3amaun (CpaBHEHHE HECKOIBKUX BapHAHTOB
pernieHus, BLIOOp HanboJiee MOAXOSIIETO C YYETOM CAaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHECR).

Bba3oBble uccienoBaTelbcKue 1eiiCTBUS:

¢ ICTIOJI30BATh BOMPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT TTO3HAHUS;

¢ IPOBOJNTH TIO0 CAMOCTOSITEIIBHO COCTABICHHOMY IIJIaHY OIBIT, HECJIOKHBIN (PU3NYECKUN IKCTICPUMEHT, HEOOIBIIIOE
HCCIIeI0BaHne (PU3NYECKOTO SBIICHHUS,

¢ OLICHUBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(GOpPMAIIMIO, TIOJYYCHHYIO B XOJ€ HCCJICIOBAHMS WU
OKCIICPUMECHTA;

e CAMOCTOSITENBHO (DOopMyNIMpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM MPOBEAECHHOTO HAOIIOJEHUS, OIbITA,
UCCJIeIOBAHNUS,

e IPOTHO3UPOBATH BO3MOXKHOE JalibHEHNIIee pa3BUTHE (DU3MUECKUX MPOIIECCOB, a TAKXKE BBIIBUTATH MPEANOI0KECHHUS
00 WX pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pa6ora c nndopmanueii:

e IPUMEHSTh PA3IMYHBIE METOJbI, MHCTPYMEHTBI U 3alPOCHl MPHU TMOUCKE M OTOOpe MH(OpPMAIMK WM JaHHBIX C
y4IETOM MPEIIOKCHHON yUeOHOH (hM3MIeCKOM 3a1a4u;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPHPETHPOBATH WH(POPMAIIMIO PA3IUYHBIX BUIOB U (HOpM
MIPE/ICTABIICHHUS,

e CAMOCTOSITEJIEHO BBIOMpATh ONTUMAJBbHYIO (HOPMY TpEICTaBICHUS WH()OpPMAIMU M WUTFOCTPHPOBATH pPEIlacMble
3aJ1a4u HECJIOKHBIMH CXEMaMH, THarpaMMaMu, HHOW rpaduKoi 1 UX KOMOMHAIIMSIMHU.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe TeHCTBHS:

e B X07ic 00CYX/IeHHs y4eOHOTO Marepuasna, pe3yJibTaToB JIabOpaTOPHBIX padOT M MPOEKTOB 3a/1aBaTh BOIPOCHI IO
CylIeCTBY o0OCyX/JaeMOl TeMbl M BBICKa3bIBaTh WJIEW, HAIEJICHHbIE HA pEIICHHE 3aJadyd W TOJJep KaHHe
0J1aroKenaTeabHOCTH OOIIEHHUS,

e COTIOCTABIIATh CBOM CYXKJICHHS C CYXICHUSMHU JPYTUX YYaCTHUKOB JUaiora, OOHapy>KMBATh pa3lInyue U CXOJCTBO
MO3UIINH;

e BEIPAXKATH CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;

e MyOJIMYHO TPEJCTABIATh PE3YIbTAThl BBIMOTHEHHOTO (DU3MYECKOTO OIbITa (IKCIEPUMEHTa, WCCIICIOBAHUS,
MIPOEKTA);

e IOHUMATh W HWCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYaJIbHOW paOOTHI MPU PEIICHHH KOHKPETHOM



(bu3HUecKoi mMpoOIEeMBbI;

e IPUHUMATH L€ COBMECTHOM NESITEIHbHOCTH, OPIraHU30BbIBaTh JACUCTBUS N0 €€ JOCTHKEHUIO: PACIPENEIATh POJIH,
00CYX1aTh MPOIIECCHI U PE3YJIHTATHl COBMECTHOM pabOoThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

* BBITIOJIHATH CBOIO 4YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJibTaTa MO CBOEMY HANpPaBJICHUIO U KOOPAUHUPYS
CBOU JICUCTBUS C JAPYTUMHU YJICHAMU KOMaH/IbI;

e OIICHUBATh KA4e€CTBO CBOEr0 BKJIaJla B OOMMIMM MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO CGHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJEHUCTBUS.

PerynsiTuBHBIEe YHUBEpPCaJIbHbIe yueOHbIe AeiicTBUsE CaMOOpraHn3anms:

e BEISIBIISITH MPOOJIEMBl B KU3HEHHBIX U YUEOHBIX CUTYyaIUsAX, TPEOYIOIIUX ISl pelieHus] PU3NYECKUX 3HAHUM;

e OPUEHTUPOBATHCS B PA3JIMYHBIX MOJXO0JAX MPUHATHS PEIICHUN (MHAUBUAYyaJIbHOE, MPUHATHE PEIICHUS B TPYIIIIE,
NPUHSATHUE PELICHUN TPyNIoi);

e CAMOCTOSITEJIFHO COCTaBIISITh AJITOPUTM pEIICHHUs] (PU3WYECKON 3a7aud WM TUIaHa WCCIENOBaHUA C Y4YETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/iaraéMble BapHaHThI PEIICHHI;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

e 1aBaTh AJICKBATHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;

e OOBSICHATh MPUYUHBI JOCTHXKEHUSI (HEIOCTUXKEHUS) PE3YJIbTATOB JACSATEIBLHOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

e BHOCUTh KOPPEKTHUBHI B JICATEIILHOCTh (B TOM YHWCJIE€ B XOJ BBINOTHEHUS (PU3HMUYECKOTO UCCIAETOBAHUS WU TIPOCKTA)
HA OCHOBE HOBBIX O0CTOATENIbCTB, U3BMEHUBIIUXCS CUTYaIlU, YCTAHOBJICHHBIX OIMOOK, BO3HUKIINX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTATa LEIU U YCIOBUIM;

e CTaBUTh C€0sl HA MECTO JPYroro 4eioBeKa B XOJE CIopa WM JUCKYCCHHM Ha HAyYHYIO TEMY, IOHUMATh MOTHBBI,
HaMEpEHHUs U JIOTUKY IPYTroro;

e IPU3HABATh CBOE MPABO HA OUIMOKY MpPU pelieHUur (U3UYECKUX 3a7ad WIM B YTBEPKIACHHUSIX HA HAYyYHBIC TEMBI U
TaKO€ e MPaBo APyroro.



MNPEIMETHBIE PE3YJIbTATbBI

K koHIily o0yueHust B 7 Kjacce npeMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD
y 00yYarommxcsi yMeHHH:

. UCIIOJI30BaTh MOHATHS: (PU3HMUECKHE U XUMUYECKUE SBJICHUS, HAOIIOJAEHUE, SKCIIEPUMEHT, MOJEIIb, TUIOTE3a,
eAMHUIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUSA BeulecTBa (TBEPAOE, KUAKOE, ra3oo0pa3Hoe),
MEXaHUYECKOe IBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJMHENWHOE), TPAaeKTOpHUs, PAaBHOACHCTBYIOLIAs CHJIA,
nedopmanus (yrnpyras, IacTuieckas), HeBECOMOCTb, COOOIIAIOUIUECS COCY/IbI;

. paznuyath sBiaeHUS (aud@ys3us, TEmaoBOe JBMXKEHHWE YACTHUIl BEIIECTBAa, PABHOMEPHOE JBUYKEHUE,
HEpaBHOMEPHOE JIB)KEHUE, MHEPLUS, B3aUMOJICHCTBUE TeJl, paBHOBECUE TBEPBIX TEJ C 3aKPEIIEHHOW OCBhIO BpallleHus,
nepenayda JaBieHUs TBEPABIMU TEIaMM, KUJIKOCTSIMH M ra3aMu, aTMOc(epHOe AaBlieHUE, IUIAaBaHHUE TeJl, IPEBPALCHUS
MEXaHUYECKOM 3HEpPruM) MO OMHCAHMUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HUecKoe SIBICHHE;

. pacro3HaBaTh NPOSBICHUE W3YUCHHBIX (U3NYECKUX SBJICHHUM B OKPY’KAIOIEM MUPE, B TOM YHUCIIEe (PU3NUECKHUE
SBJICHUSI B MPUPOJE: MPUMEPHI JBMKEHHUS C PA3TUYHBIMU CKOPOCTSMHU B KMBOW M HEKMBOW MPUPOJE, NEHCTBHE CHIIBI
TpPEeHHs B MPUPOAE U TEXHUKE, BIMSHHE aTMOC(EpPHOro NaBlEHUS Ha >KMBOM OpraHu3M, IUIaBaHHUE pPbIO, phlYaru B Tele
YeJloBeKa, IPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a/Jady B Y4€OHYIO, BBIACIATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKM)
(U3HYECKUX SBIICHUI;

. ONKCHIBATh WM3YUYEHHBIE CBOMCTBA TeNl U (PU3MUECKHUE SIBICHUS, MCMOJb3Yys (PU3MYECKHE BEJIMYMHBI (Macca,
00BEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUIIa
TpeHusl, JaBlieHue (TBEPAOro Tena, *KUAKOCTH, ra3a), BhITAJKUBAIOLIAS CHJIA, MEXaHU4eckas padoTa, MOIIHOCTb, TUIEUO
CHJIbI, MOMEHT CHJIbI, KOO(Q(QUIUEHT MOJIE3HOr0 AECUCTBUS MEXAHU3MOB, KUHETUYECKAsl U MOTEHLMAIbHAS YHEPIHs), MpU
ONKCAaHUU TPABUIbHO TPAKTOBAaTh (PU3MYECKUII CMBICI HCHOJIb3YEMBIX BEIMYMH, MX OO0O3HAUEHUS U EIUHUIIbI
(¢u3nYecKuX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYI (DU3MUECKYIO BEJIMYMHY C JIPYTMMH BEIUYHMHAMM,
CTPOUTDH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

. XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKHUE SBJICHUS U MPOIECCHI, UCIOIb3Ysl MpaBUiia CI0XKEHUS Crl (BIOJIb
OJTHOM TIpsiMOii), 3akoH ['yka, 3akoH [lackains, 3akoH ApxuMmesna, MpaBUJIO paBHOBECHs pbrdyara (0110ka),

«30JI0TOE€ TPABUIIO» MEXAHUWKH, 3aKOH COXPAHEHUsS MEXAHMYECKOW OJHEPruu, IMpPU 3TOM J1aBaTh CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aIHCHIBATH €TI0 MATEMATUUYECKOE BhIPAKEHUE;

. OOBACHATH (PU3UUECKHUE SABJICHUS, MIPOLECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyallui MPaKTHKO-



OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH MPUUYUHHO-CIEICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKux
1aroB C OTIOPOM Ha 1—2 M3Y4YEHHBIX CBOMCTBA (DU3NYECKUX SBIICHUH, (PU3UUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

. pemate pacy€THbIE 3aAaud B 1—2 JEMCTBHS, WCIHOJB3Yys 3aKOHBI U (HOPMYIBI, CBS3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaju3a yCIIOBUA 3a/layd 3aIllMChIBAaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NYECKUE BEIUYUHBI B
(GbopMyabl U TPOBOAUTH PACUETHI, HAXOAMUTH CIPABOYHBIC JAaHHbIE, HEOOXOAMMBIE JUIsl pEUIeHUsl 3a]ad, OLEHUBAThH
PEaTUCTUYHOCTD MOTYUYCHHOU (PU3NUECKON BETUYUHBI;

. pacno3HaBaTth MPOOJIEMbI, KOTOPHIE MOXHO PpEIUTh NPH MOMOMIM (PU3UYECKHX METOAOB, B ONUCAHUU
UCCJIEIOBAHUS BBIJCIATh IPOBEPSEMOE MPEANOJIOKeHHe (TUIoTe3y), pa3iudyarb U HMHTEPHPETHPOBATH IMOTYUYEHHBIH
pe3yNbTaT, HAXOAUTh OIIMOKHU B XOJIE OMbITA, JENaTh BHIBOJBI IO €0 pe3yJibTaTaM;

. MPOBOJUTH ONBITHI MO HAOMIOAECHHUIO (DU3UMYECKUX SIBJICHUN WM (U3MUYECKUX CBOMCTB Tei: (OpMYIHpPOBATH
IpoBEpsieMble MPENAINOJIOKEHNS, COOUpaTh YCTAHOBKY M3 IPEAJIOKEHHOIO O0OpYy/IOBaHMS, 3alUChIBATh XOJ ONbITa U
(bopMyIIMpPOBATh BBIBOJIBI;

. BBIMOJHATh NpPSIMbIE W3MEPEHUS] PACcCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHUJIbl U TEeMIlepaTypbl ¢
HCIIOJIb30BAaHUEM AaHAJIOTOBBIX M IUGPOBBIX NPUOOPOB, 3alKMCHIBaTh MOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOMN
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

. IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OAHOWU (PM3HUECKOW BEIUYHMHBI OT APYTOM C UCIOJIb30BAHUEM MPSAMBIX
M3MEPEHU (3aBUCUMOCTU MYTH PABHOMEPHO JIBUKYIIETOCS Tejla OT BPEMEHU JBUYKEHUS TEJA, CUIIbI TPEHUSI CKOJIbKEHHUS
OT Beca TeJla, KayecTBa 00padOTKU MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIBI TPEHHSI OT TIOLIAAN COMPUKOCHOBEHUS TE,
CWJIbl YIIPYTOCTH OT YIJIMHEHUSI MPY>KUHBI, BHITAJIKUBAIOMIEH CUIIbI OT 00BbEMA MOTPYKEHHOW YaCTU TeJa U OT IUIOTHOCTU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUM IIaBaHUs Ted,
yCIIOBUW paBHOBECHS phluara U OJIOKOB), y4acTBOBATh B IVIAHUPOBAHUHU YYEOHOI'O MCCIEIOBAaHHUSA, COOMPATh YCTAHOBKY
M BBINOJHATD HM3MEPEHUs, CJeAys TMPEeUIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3yJbTaThl MOJYUYEHHON 3aBUCUMOCTH
(bu3nyecKuX BEIMYUH B BUJIE MIPEJIOKEHHBIX TAOIMIL U IpaUKOB, JeJIaTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBaHMS;

. IPOBOJUTh KOCBEHHbIE M3MEpEHUsl (PU3MUECKUX BEIWYHMH (IIOTHOCTH BELIECTBA KMJKOCTH W TBEPAOIO Tena,
CUJIa TPEHHSI CKOJIBXEHUS, JaBICHUE BO3/1yXa, BBITAIIKUBAIOIIAs CUIIA, IEUCTBYIOIIAsl HA MOTIPYKEHHOE B JKUIKOCTH TEJIO,
KOA(PGUIIUEHT TOJE3HOTO ACHCTBHS MPOCTHIX MEXAHHU3MOB), CJIEAys MPEAOKEHHOW HHCTPYKIMH: TPU BBINOJIHEHUU
U3MEPEHUI COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAUEHHE HCKOMOW BEJIMYUHBI;

. coOII01aTh IPAaBUIJIa TEXHUKH 0€30I1aCHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYAOBaAHUEM;

. yKa3blBaTh MNPUHLMIBI ACHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETp, JIWHAMOMETD,



COOOIIAIOIINECS COCY b, 0apOMETp, pblYar, MOABUKHBIN 1 HETIOABM>KHBIN OJI0K, HAKIIOHHAS IJIOCKOCTH;

. XapaKTepu30BaTh MPUHIMIIBI JIEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX
onvcaHus (B TOM 4YHUCIE: NOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA, I'MAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMED,
MOPIIIHEBON HACOC, apeoMETP), UCIOJIb3Ysl 3HAHMS O CBOMCTBaxX (DU3MYECKUX SIBICHUN M HEOOXOIUMble (DU3NUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOJUTHh MPUMEPHI (HAXOAUTh MH(GOPMAIMI0 O MpUMEpax) MPaKTUYECKOrO MCMIOJIb30BAHUS (PU3HMUECKUX
3HAHUM B TIOBCEJHEBHOM KU3HU MJisi oOecredeHus Oe30MacHOCTH MpH OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHHUS 3/I0POBbSl U COOIIOJIEHUSI HOPM SKOJIOTUYECKOT0 MTOBEJCHUS B OKpY Karollei cpene;

. OCYILECTBIATH OTOOP MCTOYHUKOB HMH(OpMmanuu B MHTepHETE B COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE UMEIOIMXCS 3HAHUI U MyTEM CpaBHEHHUS Pa3IMYHbIX HCTOUHUKOB BBLIEIATH MHPOPMALIUIO, KOTOpast
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBbITh HEJOCTOBEPHOI;

. UCIIOJb30BaTh IPH BBHINOJHEHUM YYEOHBIX 3aJaHUil HAyYHO-TIONYJSIPHYIO JIUTEpaTypy (QHU3NUYECKOro
COJIEpKaHMsl, CIIPAaBOYHBIE MAaTEpHAIIbl, pecypchl ceTu VHTepHeT, BnaneTp NpuEMamMu KOHCIEKTUPOBAHMUS TEKCTa,
npeobpazoBanus HH(GOPMAILIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

. co3/laBaTh COOCTBEHHbIE KpaTKHE€ MHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHUKOB
nH(popmanuu (U3MIECKOro ColIepKaHUs, B TOM 4YHCIe MyOJUYHO JENIaTh KPAaTKUE COOOIIEHUS O pe3yJibTaTax MpPOEKTOB
WIM Y4eOHBIX HUCCIEIOBAaHUW, MPU ATOM TPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATUWHBIMA ammapar Kypca (QHU3UKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3EHTALINEH;

. IIPU BBIMOJHEHUHU YY€OHBIX MPOEKTOB U UCCIEAOBAaHUIN pacipeensiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTABJICHHBIMU 3a/1auaMHU, CIEAUTh 32 BBIMOJIHEHUEM IUIaHa ACHCTBUM, aJeKBATHO OLEHWBATH COOCTBEHHBIN BKIJIAJl B
JESITEIbHOCTD IPYIIbI, BEICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBHE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K koH1y 00yueHus B 8 Kiacce npeMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTD
y 00y4Jarommxcs YMEHUM:

. WCIIOJIB30BaTh IMOHATHUS: Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHHE ATOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHMSI BELIECTBA, KPUCTAUINYECKUE U aMOp(HBIEC Teja, HACBIIICHHBI W HEHACBIIIEHHBIH Map, BIAXXHOCTh BO3yXa,
TEeMIIepaTypa, BHYTPEHHSSI SHEPIUsl, TEIJIOBOM JBUraTeNb, 3JEMEHTAPHBIA IEKTPUUECKHI 3apsl, 3JIEKTPUUYECKOE IOJIE,
IIPOBOJHUKH U TUANEKTPUKHU, TOCTOSHHBIN JIEKTPUYECKHUI TOK, MATHUTHOE MOJIE;

. pa3nuyarh ABJICHHS (TEIUIOBOE PAaCIIMPEHHE U CKaTHe, TeIulonepeaayda, TEIJIOBOE PaBHOBECUE, CMAYMBAaHUE,
KaNWUISIpPHbIE ~ SIBJICHUS, HWCIApeHue, KOHAEHcalus, IUIaBJI€HHE, KpHUCTauiM3auus (OTBEpAEBaHHUE), KUIIEHUE,



Teryonepeaaya (TEIIONPOBOJHOCTh, KOHBEKIUS, U3IYyUYECHHE), DJICKTPU3ALMS TeJl, B3aUMOJICUCTBUE 3apsiioB, JAEHCTBHS
AJIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKAHHE, B3AUMOJCHCTBUE MArHUTOB, AEHMCTBME MATHUTHOTO IOJS HA HNPOBOJHUK C
TOKOM, JICKTPOMAarHuTHasi HHAYKIMSA) IO OMUCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
naHHOE (PU3UYECKOE SIBJICHUE;

. pacro3HaBaTh MPOSIBICHNUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM uuciie (U3UYECKUE
SBJICHUS] B PUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U KANIMJUISIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B IPUPOAE, U3TyUEHUE
Connua, 3aMep3aHue BOJIOEMOB, MOPCKHUE Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, WHEsI, CHEra, JJICKTPUUYECKHUE SIBICHUS B
aTMocdepe, IEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJId, Apeid MOII0COB, POJIb MATHUTHOTO TIOJIST JJIsI
KU3HU Ha 3emJie, MOJIIPHOE CHUSHHE, TIPU ATOM NEPEBOJAUTh MPAKTUUYECKYIO 3a7]auy B yUeOHYIO, BBIJCIATh CYIIECTBEHHBIE
CBOMCTBA (TIpU3HAKK) (PU3NYECKUX SBICHUM;

. ONKCHIBATh M3YYECHHBIC CBOWCTBA Tel H (U3UYECKUE SIBJICHUSA, WCIOJIb3ysd (U3HUECKUE BEITUYHHBI
(TemmiepaTypa, BHYTPEHHSISI DHEPTHs, KOJIMYECTBO TEIUIOTHI, YAEIbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIJIOTa
TUIaBJICHUS, YJIENbHas TeIuioTa mapooOpa3oBaHMsl, YACNbHAs TEIUIOTa CTOPAaHUS TOIUIMBA, KOI(PUIIMEHT MOJIE3HOTO
JEUCTBUS TEIIOBOW MAIIVMHBI, OTHOCHUTEIBHAS BIIAXKHOCTh BO31yXa, JIEKTPUUECKUM 3apsil, CUJIa TOKA, JJIEKTPUUECKOE
HaIpsHKEHUE, COMPOTUBJIEHUE MPOBOIHMKA, YJIETbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPUUECKOTO
TOKa), MPU OMUCAHUM NPABUIBHO TPAKTOBATh (PM3UYECKUM CMBICI HUCMHOJb3yEMbIX BEJIMYUH, O003HAYCHUS] U €AUHUIIBI
(bU3uYECKUX BEIUYUH, HaXOJIUThb (OPMYIJIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMUYMHY C JPYTUMH BEJIIMUYUHAMU,
CTPOUTH TpaPUKK U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYHH;

. XapaKkTepu30BaTh CBOMCTBa TeJ, (U3WYECKUE SIBJICHUS W MPOIECCHI, HUCIONb3ys OCHOBHBIC IOJOKCHUS
MOJICKYJISIPHO-KHHETUUECKON TEOPUM CTPOSHHUS BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHM MoJiel (Ha KaueCTBEHHOM YPOBHE),
3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma [ ydacTka 1enu, 3akod Jxoyns—JIeHa, 3aKOH COXpaHEHUsI SHEPTUH, TIPU FTOM
J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMTMCHIBATh €0 MAaTEMAaTUYECKOE BHIPAXKECHHE;

. OOBSICHATH (PU3MYECKHE MPOIIECCHl M CBOWMCTBA TeJl, B TOM YHUCJI€ M B KOHTEKCTE CHUTyallud MPAKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTH OOBACHEHHE U3 1—2 JIOTHYECKHX
1aroB ¢ OMOpoi Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3UUYECKUX SBIICHUM, ((U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemiath pacdy€THbIC 3amadu B 2—3 JEUCTBUS, MCTOJB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3NUECKUC
BEJIMYMHBI: HA OCHOBE AaHAJIM3a YCJIOBHUS 3aJa4M 3allUChIBATh KPATKOE YCIIOBHUE, BBISABISITH HEJOCTATOK JAHHBIX IS
pelieHus 3a1ayu, BbIOUpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBbIE Il €€ pelIeHUs], MPOBOJUTh PAacUEThl U CPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUYUHBI C U3BECTHBIMU JIAHHBIMU,



. pacrno3HaBaTh MpoOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NIECKUX METOJOB, UCIOJB3YS OMUCAHUE
WCCIJIEIOBAHMSI, BBIJICIATH MIPOBEPSEMOE MPEANOI0KEHUE, OLICHUBATh IPABUIBHOCTD MOPSAKA IMPOBEICHUS UCCIIEI0BaHuS,
JIeJ1aTh BBIBOJBI;

. IPOBOJUTH ONBITHl O HAOMIOACHUIO (PU3NYECKUX SABJICHUM WIM (PU3NYECKUX CBOWCTB TeNl (KamWJUISIpHBIE
ABJICHUSI, 3aBUCUMOCTb JJaBJICHUSI BO3AyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U HArpeBaHUs
NpU U3JIYYEHUH OT IBETa M3Iyvarolled (Moryionarouieil) moBepXHOCTH, CKOPOCTh HCHApEeHHs] BOJbI OT TEMIIEpaTyphl
KUJKOCTH U TUIOHIAN €€ MOBEPXHOCTH, DJIEKTPU3AIUS TEJl U B3aUMOJICUCTBUE JEKTPUUECKUX 3apsiIOB, B3aUMOJICUCTBHE
MIOCTOSTHHBIX MarHUTOB,

BU3yaJIN3alllsl MarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHuTOB, JIEHCTBUS MAarHUTHOTO IOJI Ha IMPOBOJAHHUK C TOKOM,
CBOMCTBAa AJIEKTPOMAarHuWTa, CBOWCTBA OJJIEKTPOJBUTATENsl IOCTOSHHOIO TOKa): (OpMYJIMpOBaTh MPOBEPSIEMbIE
IPENOI0KEHUs, cOOUpaTh YCTAaHOBKY W3 IPEIOKEHHOIOo OOOpYyAOBaHUS, ONMUCHIBATH XOJ OMNbITa U (POPMYIUPOBATH
BBIBO/IbI;

. BBITNOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPaTyphbl, OTHOCUTEIBHOMN BIIAXKHOCTH BO3]lyXa, CUJIbI TOKA, HATIPSKECHHUS
C WCIOJb30BAaHUEM aHAJOTOBBIX MPUOOPOB U JNATYMKOB (DM3MUECKUX BEIUYMH, CPAaBHUBATH PE3YJbTAaThl U3MEPEHHH C
y4€TOM 3a/IaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

. IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OAHOWU (PM3HUECKOW BEIUYHMHBI OT APYTOM C UCIOJIb30BAHUEM MPSAMBIX
M3MEPEHUI (3aBUCHMOCTH COIPOTHUBIICHHUS] NMPOBOJHUKA OT €ro JJIMHBI, IUIOLAAM MONEPEYHOTO CEYEHHUs U YIEIbHOrOo
COMPOTHUBJIEHUSI BEIIECTBA MPOBOJHMKA, CHJIbI TOKA, HAYIIETO0 Yepe3 MNPOBOAHHUK, OT HANpPsDKEHUS Ha MPOBOJHUKE,
MCCJIeI0BAHNE TIOCIEA0BATEIbHOTO U MAapAJJIEIbHOTO COEIMHEHUI MPOBOAHUKOB): IJIAHUPOBATh UCCIIEI0BaHUE, COOUPATDH
YCTAHOBKY U BBINOJHATh HM3MEPEHUs, CleAys MpeAIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJbTaThl MOJYyUYEHHON
3aBHCHMOCTH B BHJI€ TaOJUI U T'pa(UKOB, I€1aTh BHIBOJBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

. IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUUYUH (yJeIbHAsl TEINIOEMKOCTD BEIIECTBA, COIPOTUBICHHE
NpPOBOJIHMKA, paboTa M MOIIHOCTb 3JEKTPUUYECKOTO TOKa): IJIAHUPOBATh H3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKLUHU, U BBIYUCIIATh 3HAUYEHUE BEJIUYUHBL

. COOJTI0OIaTh TIPaBUIJIa TEXHUKH 0€30M1aCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM 000pYAO0BAHUEM;

. XapaKTepu30BaTh MPUHIMIIBI JIEHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX
ornucaHus (B TOM YHCIE: CHUCTEMa OTOIUICHHs JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETP, BOJIBTMETP, CUETUUK
ANEKTPUYECKOW  SHEPIHH, dSJEKTPOOCBETHTENbHBIE MNPUOOPBL, HArpeBaTelIbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPHI),
ANEKTPUYECKUE MPEAOXPAHUTENHN, AJIEKTPOMATHUT, AJIEKTPOJBUTATENb IOCTOSHHOIO TOKA), MCIOJb3ys 3HAHUSA O



CBOMCTBaX (PM3MUYECKUX SBIICHUN U HEOOX0aUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPUTENIbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM
PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTElb BHYTPEHHETO CrOPAHUs, 3JIEKTPOCKOIL,
pPEOCTaT), COCTABIIATH CXEMBbI 3JIEKTPUUYECKUX LENEl C MOCIEeI0BATENbHBIM U MapajuIeIbHbIM COEIMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHHUS JIEMEHTOB AJIEKTPUUECKHUX LIETICH;

. IPUBOJUTHh MPUMEPHI (HAXOAUTh MH(GOPMAIMI0 O MpUMEpax) MPaKTUYECKOrO MCMIOJIb30BAHUS (PU3HMUECKUX
3HAHUM B TIOBCEJHEBHOM KU3HU MJisi oOecredeHus Oe30MacHOCTH MpH OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHHUS 3/I0POBbSl U COOIIOJIEHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKpY Karolleil cpene;

. OCYILECTBIATh NOUCK UHPOpMaALUH (PU3NUECKOTO coliepkaHus B IHTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUN U
NyTEM CPAaBHEHMs JIOTIOJHUTENIbHBIX MCTOYHUKOB BBIIEIATH MHPOPMAIUIO, KOTOpas SIBISAETCS MPOTUBOPEUUBON WIIU
MO>KET OBITh HEJIOCTOBEPHOM;

. UCIIOJb30BaTh IPH BBHINOJHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIONYJISIPHYIO JIUTEpaTypy (QHU3NYECKOro
COJIEpKaHMsl, CIIPAaBOYHBIE MAaTEpHAIIbl, pecypchl ceTu VHTepHeT, BnaneTp NpuEMamMu KOHCIEKTUPOBAHMUS TEKCTa,
npeobpazoBanus HH(GOPMAILIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIC M KPAaTKUE YCTHBIE COOOIIeHus, 00001as nHPOPMAIIUIO U3 HECKOIBKUX
MCTOYHUKOB (PU3MUYECKOTO0 COAEP)KAaHHUS, B TOM YHUCIE MyOJIMYHO MPEACTABIATh PE3YJNbTaTbl NPOECKTHOW WIIU
HCCJIEI0BATENbCKON ACSITENIbHOCTH, MPU 3TOM T'PAMOTHO HCIIOIb30BaTh U3YUYEHHBIA MOHATUHHBIN anmapaT Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHUE MPE3CHTALINEH;

. IIPY BBIMOJTHEHUU YYEOHBIX IMPOEKTOB U MCCIEAOBAHUM (PU3NYECKUX MPOLIECCOB paclpeensTh 00A3aHHOCTH B
rpynme B COOTBETCTBUU C MIOCTABJICHHBIMU 33J[a4aMHU, CJIECIUTh 32 BBINOJIHEHUEM IJIaHA JIEUCTBUIA U KOPPEKTHUPOBATH €TO0,
a/IeKBaTHO OLICHUBATb COOCTBEHHBIN BKIJIAJ B JI€ATENBHOCTh I'PYMIIbI, BBICTpauBaTh KOMMYHHUKATHUBHOE B3aUMOJEHCTBHE,
HPOSIBIISiS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHI1ly 00yueHus B 9 Ki1acce npeMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaXxkaTh CPOPMUPOBAHHOCTD
y 00y4JaromuXcs YMEHUM:

. UCIIOJIB30BaTh  IOHATHUSA: CHCTEMa OTCYETa, MaTepHallbHAasg TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIKEHUs, nedopmanusa (ympyras, IUIacTHYECKas), TPEHHE, IIEHTPOCTPEMHUTENIbHOE YCKOPEHHUE,
HEBECOMOCTb U TEpPErpy3Ku, LEHTP TSKECTH, aOCOTIOTHO TBEPAOE TENIO, LIEHTP TKECTU TBEPIAOrO Teja, PABHOBECHE,
MEXaHUYECKHME KOJeOaHWsT M BOJHBI, 3BYK, HWH(QpPa3ByK M YJIbTPa3ByK, OJEKTPOMArHUTHbIE BOJIHBI, IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPhI UCITYCKaHUS U MOIVIONIeHUs, ajibda, Oera- u



raMma-u3JIy4YeHHUs, U30TOIbI, SJICPHAS] SHEPTETHUKA;

. paznuyath SIBJIEHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHEUHOE JIBUKEHUE, PAaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE JBIKEHHE, CBOOOJHOE MaJleHUE TeJl, pABHOMEPHOE JIBIXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBHUE TEII,
pPEaKTUBHOE [BUKEHUE, KOJeOATeNbHOE ABMKEHHUE (3aTyXalIllHe U BbIHYKJEHHbIE KOJeOaHWs), PE30HAHC, BOJIHOBOE
JIBUKECHUE, OTPAKECHHE 3BYKA, IPSIMOJIIMHEMHOE PACIIPOCTPAHEHUE, OTPAKEHUE U IIPEJIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE
OTpaXEHUE CBETa, PA3JIOKEHUE OEJIoro CBeTa B CHEKTP M CIO0XKEHHE CHEKTPAJIbHBIX I[BETOB, AMCIEPCUS CBETAa,
€CTEeCTBEHHasl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpPa M3JIYyYCHHS) MO OMUCAHUIO HX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SBIICHUE;

. pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBICHHUM B OKpyXaroleM MHUpe (B TOM 4yucie Gu3nuecKue
ABJICHUSI B MPUPOAE: NPUIMBBI U OTJIMBBI, ABUKEHHE IIaHET COJHEYHOW CHUCTEMbI, PEAKTUBHOE [BH)KCHHUE >KHUBBIX
OpPraHu3MOB, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHUYECKHE BOJIHBI, ILYHAMH, 3XO0, LBETa TEJl,
ONTUYECKHE SIBJICHHUS B TNPUPOJE, OMOJIOTMYECKOE JCHCTBHME BUIMMOTO, YIbTPadUOIETOBOIO U PEHTTEHOBCKOTO
U3ITyYCHU, €CTECTBCHHBIA pPAAMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAAOAKTUBHOE W3IYYCHUE MPHUPOIHBIX
MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3IYUYECHHUN HA OPraHU3M YeJIOBEKa), IPU ATOM MEPEBOJIUTh MPAKTHUYECKYIO 3a/1auy
B y4eOHYIO, BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (PU3UICCKUX SBICHUMN;

. OMUCHIBATh U3yUYEHHBIE CBOMCTBA Ted M (DU3UUYECKUE SIBJIICHUS, UCTIONB3Ysl (DU3UUYECKUE BEIIUYMHBI (CPEIHST U
MTHOBEHHAsi CKOPOCTh Tela IPU HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE, NIEPEMELIEHNE, MYTh, YIJI0Basg CKOPOCTh, CHJIA
TpEHUs, CUja yNpPYroCTH, CUJIAa TSAKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC Tella, UMIYJbC Tea, UMITYJIbC CHIIbI,
MexaHu4eckas paboTa U MOIIHOCTh, MOTEHI[MAIbHAs YHEPTUs Teja, MOJHATOT0 HaJl MOBEPXHOCTHIO 3€MJIH, NOTEHIIMAJIbHAS
SHEPIUs CXKATOU MPYKUHBI, KHHETUYECKasi SHEPTHs, TTOJTHAs MEXaHUUECKas SHEPTus, IEPUOJ] U YacTOoTa KOJIeOaHuH, JJIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKA3aTeNb MPEJIOMIICHUS CPEbl), IPU ONMUCAHUU MPABUIIBLHO
TPakTOBaTh (U3MUECKHI CMBICI HCIOJIb3YeMbIX BEJIIMYWH, O0O3HAUYEHHS U CAMHMIIBI (PU3MUECKUX BEIUYMH, HAXOIUTh
(GbopMyJIbl, CBA3BIBAIONIUE JAHHYIO (DU3MYECKYI0 BEIMYHMHY C JIPYTUMHU BEIMYUHAMH, CTPOUTH TpadUKH H3yUEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBICHHS M MPOIECCHI, UCTIONIb3Ysl 3aKOH COXpaHEHUsS JHEPTruH,
3aKOH BCEMHUPHOIO TATOTECHUS, MPUHLMIT CyNEPIIO3ULANA CHJI, IPUHIIUMIT OTHOCUTENIbHOCTU [ anunes, 3akoHbl HproTOHA,
3aKOH COXPAaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U IPEJIIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOI0 U MacCOBOTO
quCcelsl IPU AEPHBIX PEaKIUAX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3aMMCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKECHUE;



. OOBSICHATH (PU3UUECKHE MPOLECChl W CBOWCTBAa TEJI, B TOM YHCIE U B KOHTEKCTE CUTYyallUd NPAKTHUKO-
OPUEHTHPOBAHHOTO XapakTepa: BBISBIATH MPUUMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX
11aroB ¢ ONOPOM Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3NUECKUX SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

. pelarh pacyéTHble 3aJa4M (OMUPAIOIIUEcs HA CUCTEMY M3 2—3 ypaBHEHUI), UCHOJb3Ys 3aKOHBI U (OPMYJIbL,
CBs3bIBatOLIME (DU3MUECKUE BEJIIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJadyM 3alHChIBATh KPATKOE YCIIOBUE, BBISBIATH
HEJIOCTAIOIINE WJIM H30BITOYHBIE JIaHHBIE, BBIOMpATh 3aKOHBI W (POpPMYIbI, HEOOXOAUMBIE ISl PEIICHUS, MPOBOAUTH
pacy€Thl U OLICHUBATh PEATMCTUYHOCTD MOJYUYEHHOTO 3HAUYEHUS (PU3NYECKON BETUUNHBL;

. pacrno3HaBath MpoOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU (PU3HYECKUX METO/IOB, UCIOJIb3Ys ONUCAHUE
UCCJIEI0BAHNUs, BBIIEIATh IPOBEPSEMOE MPEAIIOIOKEHUE, OLICHUBATh IIPABWIIBHOCTD NOPSIKA IIPOBENCHUS UCCIIEA0BAHMS,
JieJ1aTh BBIBOJIbl, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOAEHUN U OIBITOB;

. IPOBOJIUTH OMBITHI 110 HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WM (PU3NUYECKUX CBOMCTB Tel (M3yuy€HUE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI YHEPrHM, 3aBUCUMOCTb Mepuojia KOJeOaHUW MPY>KUHHOTO MasiTHUKA OT MaccChl
rpy3a U >KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTb OT aMIUIUTYAbl MajblX KojeOaHUM, NPSIMOJIMHEMHOE pacnpoCTpaHEHHE
CBETa, pasjio’KeHue OENoro CBeTa B CIEKTP, N3YUEHHE CBOMCTB M300paKeHHsI B INIOCKOM 3€pKaJie U CBOMCTB M300paKeHHsI
npenMera B coOuparoleil JuH3e, HaOMIOJeHHE CIUIOUIHBIX M JMHEHYaThIX CIEKTPOB H3IYUYCHHs): CaMOCTOSTEIBHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOrO Habopa 000py0BaHUs, OMMCHIBATH X0/ ONBITA U €r0 Pe3yibTaThl, (POPMYIUPOBATH
BBIBOJIBL;

. IPOBOJUTH TMPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHUM, ONpenesss CpelHee 3HAYEHUE H3MEpPSIeMOit
BeJUUMHBI ((DOKYCHOE pacCTOsIHHE COOUparolieil JIMH3bI), 00OCHOBBIBATH BHIOOP CIIOCO0a M3MEpPEeHUS (M3MEPUTEIHHOTO
npuodopa);

. IPOBOJNUTh HCCJIENOBAHUE 3aBHUCHUMOCTEM (PU3NYECKUX BEJIIMYMH C MCHOJIb30BAHUEM NPSIMBIX H3MEPEHUN
(3aBUCUMOCTh NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBIKEHUM O€3 HaudaJlbHOW CKOPOCTH, Mepuoja KoseOaHUil
MaTEMaTUYECKOTO MASITHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPAKEHHsI CBETA OT yIjla NAaJeHUsS U yIJla PEIOMIICHUs
OT yrja NaJeHUs): IJIAHUPOBATh HCCIEJOBAHME, CAMOCTOATEIBHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH pPE3YJIbTATHI
MOJlyYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAE TaOMUI] W rpadukoB, AenaTh BBIBOJBI IO pe3yJibTaTaM
HCCJIEI0BAaHNUS;

. IPOBOAUTH KOCBEHHBIE H3MEPEHHUS (PU3UUYECKHX BENUYMH (CpelHss CKOPOCTh W YCKOPEHHE Tella MpH
PAaBHOYCKOPEHHOM  JIBUOKEHUHM, YCKOPEHUE CBOOOJHOrO MaJeHHs], >KECTKOCTh MPYKUHBI, KO3IPQPULUHUEHT TPEHUS
CKOJIBKEHHMSI, MEXaHU4ecKass padoTa M MOIIHOCTb, 4acTOTa MU Mepuoj KojeOaHWd MaTEeMaTH4YECKOTrO W IMPYKHMHHOIO



MasiTHUKOB, ONTHYECKas CWJIa COOHMparollell JUH3bl, PAaJUOAKTHUBHBIA (OH): IUIAHUPOBATh M3MEPEHHUs, COOHpaATh
DKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJIHATH M3MEPEHUs, CIEAys NPEUIOKEHHOW WHCTPYKLHH, BBIUYHCIATH 3HAYCHUE
BEJINYMHBI U aHAJIM3UPOBATh ITOJIyYEHHBIE PE3YIIBTAThI C YUETOM 3aJaHHOM ITOTPEIIHOCTH U3MEPEHN;

. coOII0JaTh IPABUJIa TEXHUKH 0€30I1aCHOCTH IIpH padoTe ¢ 1abopaTOpHBIM 000PYAOBaAHUEM;

. pa3nnyaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (U3NYECKUX MOJIEJICH: MaTepuaabHas TOUKa, aOCOMIOTHO TBEPIOE
TEJ0, TOYCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JINH3A, TUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZENb aTOMHOTO S/pa;

. XapaKTepu30BaTh MPHUHIIMIBI EHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX

onucaHus (B TOM 4YHUCIE: CIUIOMETP, JATYMKHU TMOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, PAKeTa, 3XOJOT, OYKHU, MEPUCKOII,
¢doToanmapar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, O3UMETP, Kamepa Buiibcona), uMcronb3ys 3HaAHUS O CBOMCTBax
(bu3HYeCKUX SIBICHUN U HEOOXOUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. WCIIOJIB30BATh CXEMBl M CXEMAaTUYHbICE PUCYHKM M3YUYCHHBIX TEXHHYECKUX YCTPOWCTB, H3MEPUTEIIbHBIX
npuOOpOB M TEXHOJOTHYECKUX IPOLIECCOB NPU PEIICHUU Y4eOHO-IPAKTHUECKUX 3ajad, ONTUYECKUE CXEMbI s
MOCTPOEHHUS N300paKeHHH B IJIOCKOM 3epKajie U coOUparouiei JuH3e;

. MPUBOJUTHh TPUMEPHI (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTO HCIOIL30BaHMS (HHU3UICCKUX
3HaHUW B TIOBCEIHEBHOM KHM3HU Jid oOecrneueHus 0e30MacHOCTH NpHU OOpalieHHH ¢ TpuOopaMu U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUsS 3J0POBbS W COONIOACHHS HOPM SKOJOTMYECKOIO TOBEACHHS B OKpYXaroUEd Ccpene;
OCYUIECTBJISATh MOUCK MHPOpMaLUU (PU3NYECKOTrO cojepkanust B IHTepHeTe, caMOCTOATENbHO (HOPMYIUPYs MOUCKOBBIN
3aMpoc, HaXOAWTh IYTH OMpPEAENEHUs JOCTOBEPHOCTH MOJYYEHHOM HMH(OpPMAIMU HAa OCHOBE HUMEIOIIMXCS 3HAHUN U
JOTOJIHATENIBHBIX NCTOYHUKOB;

. UCIIOJIb30BaTh TMpPU BBIMOJHEHUU YYEOHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATypy (PU3UUECKOIrO
COJICpKaHMsl, CIPABOYHBIC MaTepuaibl, pecypchl cethu HHTepHeT, BiIaaeTh NpPUEMAaMHM KOHCHEKTHUPOBAHUS TEKCTA,
npeoOpazoBanus HH(YOpPMAIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3/aBaTh COOCTBEHHbIC NHUCHMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE HMH(OpPMAIMM U3 HECKOJIbKHUX
UCTOYHUKOB (PU3MUECKOTO COJEpKaHus, MyOJUYHO NPEACTAaBIATH pe3yJibTaThl MPOEKTHOW WM HCCIEAOBATEIbCKOM
JESTENBHOCTH, MPU 3TOM TPAMOTHO HCIOJB30BAaTh W3YUYEHHBIM MOHATHUIHBIA ammapar u3ydaemoro pasiena (Gusuku u
COIIPOBOX/AATh BBICTYIUJICHHE MPE3EHTAINEH ¢ yuéTOM 0COOEHHOCTEN ay IMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHMUE 7 KJIACC

KosmnuyecTBo yacos DJIEKTPOHHbIE
Ne | HammeHOoBaHUe pa3/iesioB M TeM NMPOrpamMMbl Konrpoabusie Ipakruuec (uudposbie)
n/m Bcero padoTbl  KHe paGoThbI o0pa3oBaTe/IbHbIE
pecypcsl
Pazgen 1. ®u3uka u e€ posib B NO3HAHUM OKPY’KalOLIEero Mupa
1.1 ®usuka - Hayka 0 mpupoae 2 bubaunoreka [{OK
https://m.edsoo.ru/7f416194
1.2 |®usznueckue BEIUUYMHBI 2 1 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 [EcrecTBeHHOHAy4HBIM METO/ MMO3HAHUS 2 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no pasneny 6

Pasnen 2. IlepBoHavabHbIE CBEACHUS 0 CTPOCHNH BelIeCTBA

2.1 (CrpoeHue BelecTa 1 bu6anorexa IJOK
https://m.edsoo.ru/7f416194

2.2 JIBM>KE€HUE 1 B3aUMOJICHCTBUE YaCTHI] BEIICCTBA 2 1 bu6anorexa IJOK
https://m.edsoo.ru/7f416194

2.3 |ArperaTHble COCTOSIHUS BEILIECTBA 2 bubamnoreka [IOK
https://m.edsoo.ru/7f416194

Hroro no pazueny 5

Paznen 3. JIBu:xeHue u B3auMOeiCTBHE TeJl

3.1 MexaHU4YECKOE JBUKECHUE 3 bu6nuorexa [{OK
https://m.edsoo.ru/7f416194

3.2 |Muepuus, macca, IOTHOCTh 4 1 but6mmoreka [JOK



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

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

3.3

Cuna. Buap! cui

14

bubmuoreka [{OK

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

Hroro no paznemny

21

Paszneu 4. JlaBjieHne TBEPABIX

TeJl, JKMJAKOCTel U ra3oB

4.1 JlaBnenue. [lepenaya napneHus 3 bu6anorexa IJOK
TBEPJIBIMU TEJIAMH, KUJIKOCTSIMU U https://m.edsoo.ru/7f416194
razamu

4.2 JlaBieHue KUIKOCTH S bubmmoreka I{OK

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

4.3 ATMochepHoe 1aBlieHHe 6 bubnmnoreka [JOK

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

4.4 JleiicTBUE )XUJIKOCTH U T'a3a Ha 7 3 bu6anorexa IJOK
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194

Wtoro no pazneny 21

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus

5.1 Pabota 1 MOIITHOCTH 3 1 but6mmoreka [JOK
https://m.edsoo.ru/7{416194

5.2 [IpocThie MEXaHU3MBI S 1 but6mmoreka [{OK
https://m.edsoo.ru/71416194

5.3 Mexanuueckas SHEprus 4 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194

Wtoro no pazneny 12

Pe3epBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB I1IO 68 12

[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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S8KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE

Ne HammeHoBaHHe pa3/ieioB U TeM NMPOrPaMMbl KOHTpOJILHbIE HpaKTquCKne(umprBble)

n/n Bcero paGoThl padoThI o0pa3soBaTe/IbHbIE
pecypchbl

Pasznen 1. TensioBble siBJIeHUS

1.1 Ctpoenue u cBoMCTBa BEIIECTBA 7 bubnmnoreka [JOK
https://m.edsoo.ru/7f4181ce

1.2 [TennoBble MPOLIECCHI 21 1 5 bu6anorexa IJOK
https://m.edsoo.ru/7f4181ce

Wtoro no pasneny 28

Pazneun 2. DinekTpuyeckue 1 MATHUTHBIE SIBJICHUSI

2.1 Dnexrpruueckue 3apaabl. 3apsHKEHHBIE TENNA U UX 7 1 bubamnoreka [JOK
B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce

2.2 [IoCTOSAHHBIN JIEKTPUYECKUNA TOK 20 1 7 bubaunoreka [{OK
https://m.edsoo.ru/7f4181ce

2.3 IMarHuTHbIC SIBICHUS 6 1 1.5 bu6anorexa IJOK
https://m.edsoo.ru/7f4181ce

2.4 DyeKTpOMarHUuTHAas UHIYKIUS 4 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce

Wroro no paszneny 37

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I1O 68 3 14.5

[TPOI'PAMME



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

KosnuyecTBO 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHHMe pa3aesioB U TeM NPOrpaMMbl Kontpoabnsl [IpakTuueck (undposbie)
n/m Bcero e padoTbi e padoThl o0pa3oBaTe/bHbIE
pecypchbl
Pa3znea 1. Mexanuueckue siBJIeHUS
1.1 Mexanndeckoe JBUKECHHE B CITOCOOBI €T0 10 1 buo6anorexa IJOK
OMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiicTBHe TEN 20 1 3 bu6mmoreka I{JOK
https://m.edsoo.ru/7f41a4a6
1.3 3akoHbI cOXpaHeHUs 10 3 bubamnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pasneny 40

Pa3nen 2. MexannuecKkue KoJ1e0aHUS U BOJTHBI

2.1 Mexanndeckue KojicOanus 7 3 buo6anorexa IJOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHM4eCKHE BOJHBI. 3BYK 8 1 3 bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6
Wtoro no pasneny 15

Paznen 3. DiieKTpoOMarHuTHOE MoJIe

H AJICKTPOMAIrHUTHBLIC BOJIHbDI

3.1 [D7IeKTpOMAarHWTHOE MOJIE U JIEKTPOMArHUTHBIE 6 2 bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pasneny 6
Pa3znen 4. CBeToBbI€ SIBJICHHS
4.1 (3akoHBI pacnupoCTpaHEHUS CBETa 6 2 bubmuoreka [{OK



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
4.2 JIuH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 |PaznmoxxeHue 6eoro cBeTa B CIIEKTP 3 2 bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6
Hrtoro no pazueny 15
Pasznen S. KBanTOBBIC SIBJICHUS
5.1 |McnyckaHue ¥ OTJIOIIEHUE CBETA aTOMOM 4 1 bu6anorexa IJOK
https://m.edsoo.ru/7f41a4a6
5.2 |CTpoeHne aTOMHOrO sigpa 6 1 bubamnoreka [{OK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakuuun 7 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Wtoro no pasneny 17

Pa3znen 6. IloBTOPUTEIBLHO-0000IAIOIMI MOYJIb

6.1 [TloBropenue u o0000IIeHUE coaepkaHus Kypcad 2 bubnuoreka [JOK

¢busuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Wtoro no pasneny 9
OBILEE KOJIMYECTBO YACOB I1O ITPOT'PAMME (102 27
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®u3nka: 7-i kimacc: 0a30BBIH YPOBEHD
«3narensctBO «lIpocBemienre»

» ®usuka: 8-i kiacc: 6a30BbIi YPOBEHb
«M3parensctBO «IIpocBemieHne

» ®usuka: 9-i kiacc: 6a30BbIN YPOBEHB
A., AkiinonepHoe o0IeCTBO

«3narensctBo «IIpocBemeHue

» ®usuka: 7-i kiacc: 6a30BbIH yPOBEHb
«M3parensctBO «IIpocBenieHne»

» ®usuka: 8-i kiacc: 6a30BbIN YPOBEHD
«M3parenscTBO «IIpocBemienne

» ®usnka: 9-i kiacc: 6a30BbIi YPOBEHB
A., AximoHepHoe 00IIIeCTBO

«3narensctBO «lIpocBemienre»

METOAUYECKHE MATEPHUAJIbBI

: yaeOnuk, 7 knacc/ [lepeimkun .M., UBanos A.U., AkiimoHepHoe 00IIECTBO
: yuebnuk, 8 kiacc/ [lepoiikun U. M., UBanoB A. U., AkiimonepHoe o0I11ecTBO

: yueOnuk, 9 knacc/ [leppimikun M. M., I'yrauk E. M., UBanoB A. U., TlerpoBa M.

: yueOnuk, 7 knacc/ Ilepwsimkun .M., UBanoB A.U., AkiimonepHoe oOI1ecTBO
: yueOnuk, 8 kiacc/ Ileposimkun Y. M., UBanoB A. U., AkiimonepHoe o0I11ecTBO

: yueOnuk, 9 knacc/ [lepeimkun W. M., I'yrauk E. M., UBanoB A. U., TlerpoBa M.

JJIA YUUTEJIA

«Temarnueckoe 1 moypouHoe mianupoBanue»: A 7 kiaacca — E. M. I'ytauk u E. B. PoibakoBoi, nns 8 knacca — E.
M. I'ythuk, E. B. Pei6akoBoii u E. B. [llaponunoi, mist 9 kinacca — E. M. I'ytauk, E. B. Illaponunoit u 3. U. lopoHnHOi.

JlunakTudeckue KapTouKu-3a1anust s 7, 8
MaTepualbl o pusuke s 7, 8 u 9 kiaccon
XanunaHoB, T. A. XaHHaHOBa)

u 9 knaccoB (aBTopsel M. A. Ymakos, K. M. YiiakoB), iuiakTuueckue
(aBTopsl A. E. Mapon, E. A. Mapon) u Tectsl ais 7 kiacca (atopsl H. K.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://class-fizika.ru/ https://resh.edu.ru/for-pupil
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	8 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 7. Электрические и магнитные явления.
	Демонстрации.
	Лабораторные работы и опыты.

	9 КЛАСС
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 9. Механические колебания и волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 10. Электромагнитное поле и электромагнитные волны.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 11. Световые явления.
	Демонстрации.
	Лабораторные работы и опыты.

	Раздел 12. Квантовые явления.
	Демонстрации.
	Лабораторные работы и опыты.
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