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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o ¢u3ukKe Ha ypPOBHE OCHOBHOTO 0O0IIEro oOpa30BaHUS COCTaBJieHA Ha OCHOBE
NOJOXKEHUH M TpeOOBaHMI K pe3ynbTraTaM OCBOEHHMs Ha 0a30BOM YypPOBHE OCHOBHOM
oOpasoBarenbHON TporpaMmmsbl, npeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuéroM deaepaibHON
paboueii nporpammsl Bocrintanus U Konnenmumu npenogaBanus yueOHoro npeamera «Dusnkay.

Copneprxanue mporpaMmsbl 1Mo (hU3MKe HArpaBleHO Ha (OpMHUpOBaHHE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYarOLUXCA U OpraHu3aldio M3ydeHHs (PU3MKM Ha JAeATeJbHOCTHOW ocHOBe. B
nporpaMme 1o (U3MKe yYUThIBAOTCS BO3MOKHOCTH y4eOHOro IpeAMeTa B pealn3aluy TpeOOBaHUM
OI'OC OOO K nmiIaHUPyEeMbIM JUYHOCTHBIM U METANpPEAMETHBIM pe3yjbTaTaM OOy4eHHMs], a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYUHBIX Y4E€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIETO
o0OpasoBaHwUs.

[IporpamMa 1o (u3MKe YCTaHABIMBAET paclpelesieHue y4eOHOro marepuana IO rojam
00ydeHwus (10 Kjaccam), IpeajaracT IPUMEPHYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COICPIKAHMS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YJatOLIIXCSl.

[Tporpamma 1o ¢u3uke pazpaboTaHa C I€JIbI0 OKa3aHUS METOAMYECKON MOMOILU YUUTEIIO B
co3ziaHuM paboueil mporpamMmbl 0 y4eOHOMY IpEeIMETY.

O®uznka SBISIETCS CHCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYUYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SIBJICHMM, M3y4yaeMbIX XUMUEH,
Ouonoruelt, actpoHoMuel M Qusnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, TIPeloCTaBIseT Hauboee cHble 00pa3ibl MPUMEHEHHs HayqYHOI'0 MeTOa MO3HaHUs,
TO €CTh CII0C00a MOJIYyYEeHUS JOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 THaBHBIX 3ajad (u3MUeckoro oOpa3oBaHHUs B CTPYKType oOOIIero o0pa3oBaHUS
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMpEANojaraeT OBJAJACHUE  CIEIyIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

e HAYYHO OOBSCHATH SIBJICHUS;
e OIIGHUWBATh U OHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEI0BAHMS;
e MHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyUHBIE JOKA3aTENbCTBA ISl TOY4EHHS BHIBO/IOB.

[lenn wu3ydeHus ¢GU3MKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs ONpEIENICHbl B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «®Dusmka» B 00pa3oBaTeNbHBIX OpraHU3aAIUIX
Poccuiickoit ~ @enepanuu, peaqu3yOLMX OCHOBHBIE — 00IIe00pa3oBaTeiIbHBIE  MPOrPAMMBI,
yrBepxkA€HHON pemenueM Kosutermm MunncrepctBa mnpocBemieHus Poccuiickoit ®enepanuun
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).

Hesan uzyvyennsi Gu3nKu:
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e IIpPUOOpETEeHHE MHTEpeca M CTPEMJICHUs O0y4aroluXcs K HAy4YHOMY M3Y4EHUIO IPUPOIbI, pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJE IMO3HAaHMA U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOILEHUSI K OKPY>KAIOLIUM SIBJICHUSAM;

e (opMupoBaHME HAyYHOTO MHUPOBO33PEHMs KaK pe3ysbTaTa M3y4eHHUs OCHOB CTPOCHHsI MaTepuu U
(byHIaMEeHTaIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUHA O POIX (PU3KUKU IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIA;

e pa3BUTHE IMPEICTABICHUA O BO3MOXHBIX cdepax Oynymeidl npodeccuoHanbHON eATeNTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JAIbHEHIIEMY 00y4EHHIO B 9TOM HaIlpaBJICHUH.

JlocTrxkeHHe ITHX IIeJIeH MPorpaMMEl 1o (pu3uKe Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHS

o0ecreunBaeTcsl pelIeHueM CIeIyIoIuX 3a1a4:

e [puOOpeTeHHE 3HAHUH O JAUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHHSIX;

e TpHUOOpPETEHHWE YMEHHMH ONHCHIBATh W OOBICHATH (U3NYECKHUE SBICHUS C HCIIOJIb30BaHUEM
HOJyYEHHBIX 3HAHUH;

e OCBOGHHME METOJIOB pEUICHUs MPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BAaHUEM (PU3MUECKUX
MoJIeNell, TBOPYECKHUX M MTPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHI HAOJIIOAATh MPUPOIHBIC SBICHUS M BBIMOJHATH ONBITHI, TAOOpaTOpPHBIE PabOTHI U
HKCIIEpUMEHTAJIbHbIE UCCIIE0BAHMS C UCTIOIb30BAaHUEM U3MEPUTENBHBIX IPUOOPOB;

e OCBOEHHE NMPUEMOB pabOThI ¢ MHPOpMaLMeil HU3NIECKOro cofep KaHusl, BKIOYas MH(OpMAIHIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HUKH, aHATTN3 M KPUTHUECKOE OlIEHUBAaHHE HH(POPMAIINH;

e 3HAKOMCTBO cO cdepamu npodecCUOHATBHON JeATEIbHOCTH, CBS3aHHBIMH C (U3UKON, U
COBPEMEHHBIMU TEXHOJOTMSIMUA, OCHOBAHHBIMHU HA JOCTHKEHUSX (PU3UUECKON HAYKH.

Ha wusyuyenue ¢usuku (6a30BbIi ypoBEeHb) Ha YpPOBHE OCHOBHOTO O0IEro oOpa3oBaHUS

oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenm0), B 8§ kiacce — 68 vacoB (2 daca B

HEJIEIIO), B 9 KJiacce — 102 gaca 3 yaca B HEJIEI0).

[Ipennaraemelii B mporpamMmme mo (U3MKe MepedyeHb J1abopaTOpHBIX padOT U OMBITOB HOCHUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, YUUTENb JefaeT BIOOp MPOBEACHUs TaOOPAaTOPHBIX PAOOT U OIBITOB
C y4€TOM HMHAMBUIYAIbHBIX OCOOEHHOCTEW OOy4aroIuXcs, CIHUCKA AKCIEPUMEHTAIBHBIX 3a/laHUM,

npeajaracMbiX B paMKax OCHOBHOT'O I'OCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IKC.
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COJAEP)KAHUE ObYYEHUA

7 KIIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. SBneHus npuponsl. PusnUecKue SABICHUSA: MEXaHUYECKHE,
TEIJIOBBIC, IJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. UW3mepenue Qusmyeckux BenauuuH. Dusmueckue MpHOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecTecTBEHHBIE HAYKH M3y4arOT MpHUPOy. EcTeCTBeHHOHAYYHBIH METO
MO3HaHUs: HAOJIOICHNE, TTOCTAHOBKA HAYYHOT'O BOTMPOCA, BBIIBM)KCHHE THUIIOTE3, SKCIEPUMEHT I10
MPOBEpPKE THUIOTe3, OObsACHeHWEe HalmogaeMoro sBieHus. Onucanue (U3UMUECKUX SIBICHUN C
MIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.
2. ®usuueckue MpuOOPHI U Mpoleaypa MPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBLIM MIPUOOPOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue NEHBI ACICHUS Kbl U3MEPUTEILHOTO IPUOOpA.

2. HM3mepeHne pacCTOSTHUN.

3. H3mepenne 00bEMa KUIKOCTH M TBEPAOTO Tela.

4. OrmnpeneneHue pa3MepoB MaJbIX TEJ.

5. H3mepeHue TeMriepaTypbl IPH MOMOIIH KUIKOCTHOTO TEPMOMETPA U JATYMKA TEMIIepaTyphI.

6. IlpoBeneHue wuccienoBaHUsS IO IPOBEPKE TUIOTE3bl: JAIBHOCTH ITOJIETA IIApHUKa, ITYHIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIIIe, YeM OO0JIbIlIe BHICOTA MYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBEICHHUS 0 CTPOCHHMH BeILECTBA.

CrtpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. OMbBIThI, TOKA3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JBmxenue wyactul BemecTBa. CBs3b CKOPOCTH JBWXKEHUS 4YACTUIl C TeMIEpaTypoil.
bpoynoBckoe gBwxkenue, auddysus. BsammoneiicTBue dYacTuil BelIecTBa: MPUTSDKEHUE W
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA:  CTPOCHUE  Ta30B, OJKHAKOCTEM ©  TBEPABIX
(KpUCTaNIMYECKUX) Tell. B3auMOCBS3b MEXAY CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnronenne OpOyHOBCKOTO JIBHIKEHUS.

2. HabGmonenue nuddysun.
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3. HaOmionenue sBieHui, OOBICHIIONIMXCS TPUTSHKEHUEM WIIM OTTAJIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Omnenka auaMeTpa aToMa METOJIOM PSJIOB (C UCTONIb30BaHuEeM (GoTorpaduii).
2. OmnbITHI 110 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHUS Fa30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO HPUTSKCHHUSI.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe nBukeHUE. PaBHOMepHOe M HepaBHOMepHoe ABmxkeHHue. Ckopoctb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBM>KEHHMH. Pacuér myTu 1 BpeMeHH JIBUKEHUSI.

SIBnenne uHepuuu. 3akoH MHEpLUUH. B3auMozaeicTBue Tes Kak NpUYMHAa U3MEHEHHS] CKOPOCTH
JIBUKEHUST Tel. Macca kak mepa uMHepTHOCTH Tena. [lnoTtHocTh BemiecTBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEILIECTBA.

Cuita Kak xapakTepUCTHKa B3aumojaecTBus Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepenue
CUJIBI C MOMOIIBIO JUHAMOMETpA. SIBI€HHE TATOTEHUS U cuiia TskecTH. Cuila TSKECTH Ha JIPYTrUx
wianerax. Bec Ttenma. Heecomoctb. CrokeHHe CcHJI, HalpaBiI€HHbIX [0 OJHOM HpAMOIl.
PaBnogeiictByromas cui. Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHue Nnokos. TpeHue B npupoje u
TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MexaHU4eCcKOoro JBMKEHUS Tea.

2. H3mepeHue cKOpOCTH MPSIMOJIMHENHOTO IBUKEHUSI.

3. HaOntoneHue siBIeHUS WHEPIIUU.

4. HabmroneHue u3MEHEHHs] CKOPOCTH TIPH B3aUMOJICHCTBUH TeTl.
5. CpaBHEHME Macc 110 B3aUMOJACHCTBUIO TEI.

6. CroxeHue cujl, HaNpPaBJICHHbIX [0 OJHON IPSIMOH.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenrue CKOPOCTH PaAaBHOMEPHOTO ABIKEHHUS (IIapUKa B KUAKOCTH, MOJETH AJIEKTPUUECKOTO
aBTOMOOWJIS M TaK J1ajiee).
2. Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUSI OpycKa UITH IIapuKa M0 HAaKJIOHHOM IIOCKOCTH.
3. Omnpenenenune IIOTHOCTH TBEPIOTO TENA.
4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUS (IedopMaIiui) MPy>KUHBI OT TPUIT0KEHHOM
CUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHMsI OT Beca Teja M Xapakrepa
COIPUKACAIOIIUXCS TOBEPXHOCTEM.
Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.
HaBnenne. CriocoObl YMEHBIIICHUSI W yBEJIMYEHUs HaBicHUs. JaBieHue ra3a. 3aBHCHMOCTH

JaBJieHUs Ta3a oT o0béMa, Temmeparypsl. llepenaua napieHusi TBEPABIMHU TEJIaMU, KUJIKOCTSIMH U
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razamu. 3akoH Ilackamsa. IIHeBMarnueckue MalIMHBL. 3aBUCUMOCTb JIABJICHUS KUIKOCTH OT
riryounsl. ['uapocrarnyeckuit mapagokc. Coodmaromuecst CoCyapl. I napaBIndecKue MEXaHu3MBbI.

Atmocdepa 3emnu u arMmocdepHoe gaBieHHE. [IpUUMHBI CyIIECTBOBAaHHS BO3IYIIHOM
o6onoukn 3emiau. OmnbiTr Toppuuemmm. HM3mepenune aTtMochepHOro JaBlieHHUsS. 3aBUCHMOCTH
aTMoc(epHOro MaBieHHs OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl mist u3mepenus atMoc(epHoro
JTABJICHUSI.

JelicTBUE XKMJIKOCTH WM Ta3a Ha MOTPYXEHHOE B HUX TeJo. BeITamkuBaromias (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTH JABJICHHS Ta3a OT TEMIIEpaTyphI.

2. Ilepenada naBneHuUs KUIKOCTBIO U ra3oM.

et

Coob1maronyecs: cocy/sl.

I'uppaBnmueckuii mpecc.

5. TlposiBinenue neicTBust aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U IMIIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUJIBI BECYy BBITECHEHHOM KUIKOCTH.

o =N

VYcnoBue mnaBaHus TeN: IUIABAHME WM IOTPYKEHUE Tel B 3aBUCUMOCTHM OT COOTHOIICHUS
IJIOTHOCTEN TeNa U JKUJIKOCTH.
Jlabopamopnuvie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa MOrpy>KEHHON B )KUJIKOCTh YaCTH TeJa.

2. OmpeneneHne BBITAIKUBAIOIIEH CHIIBIL, JENCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B XKUIKOCTb.

3. IlpoBepka HE3aBMCHUMOCTH BBITAIKMBAIOIICH CUJIbI, JEMCTBYIOLIECH HA TEJIO B JKHIKOCTH, OT MacCChl
Tena.

4. OneITbl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb BBITAJKHUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOrpyKEHHOH B KUAKOCTh YaCTU TeJla U OT IUIOTHOCTH KHJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYHPOBAHUE JIOJKH U ONIPEIENIEHUE €€ TPy30I0IbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTb. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MexaHU3MBI: pblYyar, OJOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne npaBuia paBHOBECHs pblyara K 0i0ky. «3osoToe npaBuio» mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas M noTeHuManbHas sHeprus. lIpeBpaiieHue ogHOro

BH/JIa MEXAHMYECKOMN OHCPTHHU B ,Z[perﬁ. 3aKoH COXPAHCHUS SHCPIrUHU B MCXAaHHUKCE.
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Hemoncmpayuu.
1. Ilpumepsl MpOCTHIX MEXaHU3MOB.
Jlabopamopuwie pabomsl u onvimol.
1. Omnpenenenue pabOThl CUIIBI TPEHUS IMPU PABHOMEPHOM [BHIKEHUHM Tella IO TOPHU30HTAIBHOM
MOBEPXHOCTH.
2. MHccnenoBanue yciaoBUi paBHOBECHUS pblyara.
3. Hsmepenue KII/l HaKJIOHHOM IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOI SHEPruu.

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE TOJOKEHHSI MOJIEKYJISIPHO-KHUHETHUECKONH TEOpUH CTPOCHMs BellecTBa. Macca u
pa3Mepbl aTOMOB W MoJieKyd. OIMBITBI, MOATBEPXKIAIOLINE OCHOBHBIC IMOJOXKEHHUS MOJEKYISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, KUAKOTO M Tra3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Terna. OObsICHEHHE CBOICTB ra3oB, JKUIKOCTEH M TBEPIBIX TNl HA OCHOBE IMOJIOXKCHHIMA
MOJIEKYJISIpHO-KMHETHYeCKOl  Teopun. (CmauMBaHWe ¥ KalWUISPHbIE sBIEHUS. TeruioBoe
pacuImpeHme u cxxartue.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JABMKEHUS YacTull. BHyTpeHHS s
sHeprusi. CriocoObl M3MEHEHUS! BHYTPEHHEH SHEPruu: Tervionepenada u copepiieHrne padotsl. Buibl
TEIJIONepeIauu: TEMIONPOBOIHOCTh, KOHBEKLIUS, U3ITyUCHHE.

KonuyectBo TemnoThl. YaenbHass TEIJIOEMKOCTh BeIIECTBA. TemIo0OMEH U TeIIoBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oananca. I[lmaBieHue W OTBEplIEBaHHE KPUCTATUITMUECKUX
BelecTB. Y AenbHas Terora ruaBneHus. [lapoodbpazoBanue u konaeHcamnus. Mcmnapenue. Kunenue.
VYaenbHas Teriora mapooOpa3oBaHHS. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT aTMOC(epHOro
JTaBJICHUSI.

Brnaxxnocts Bo3ayxa.

DHeprusi TOIINUBA. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[TpuntMne paboTsl TeroBbix Asurareneit KIIJ[ teruoBoro neuratens. TerioBbie ABUTaTENN
Y 3alI1Ta OKPY>KaIOIIEe Cpeibl.

3akoH COXpPAaHCHUS U NPECBPALICHUS SQHEPIrUK B TCIUIOBLIX MMPOLECCax.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO TBUKECHHUSI.
2. Hab6monenue nuddysun.

3. HalGnroneHue siBeHUN CMaYMBaHUS U KaUJUIAPHBIX SBJICHHM.
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4. HabumroneHue TemIoBOro paciiupeHus Tedl.

5. V3menenue naBieHHs ra3a npu U3MEHEHHH 00bEMA U HArpEeBaHUH UITH OXJIAXKICHUH.
IIpaBuna u3aMepeHus TeMIiepaTypsl.

Buael Ternonepenayu.

OxJaxieHrue mpyu COBEPIICHUH PaOOTHI.

v x®» =2

HarpeBanue nipu coBepiiieHUN padOThI BHCITHUMU CHIIAMHU.
10. CpaBHEHHE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
11. HaGnronenue kurexHus.
12. HabmroneHue nocTossHCTBA TeMIepaTyphl MIPH IIABJICHHUH.
13. Mopnenu TeninoBbIX ABUTATEIICH.
Jlabopamopnuvie padbomut u onvimol.
1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.
OnbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OmBITHI 110 H8,6JHOI[CHI/IIO TCIIJIOBOI'O paCllMpCHUA ras3osB, )KI/IZIKOCTCﬁ n TBépIII:IX TCII.

S

Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JIaBJICHUS BO3[yXa OT €ro o0ObEéMa M HarpeBaHUs WIH
OXJIAKICHUS.

6. IlpoBepka runores3bl JIMHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJOMKA UAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

7. HabOmoneHune W3MEHEHUs BHYTPEHHEH OSHEpPruM Teja B pe3yibTaTe TeIuionepenayd M padoThl
BHEUIHUX CUII.

8. HccnenoBanue siBjeHMs TEIII00OMEHA IPU CMELIMBAHUH XOJIOHOM U ropsiuel BOABI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM TMpU TEMJI000OMEHE C HarpeTbiM
METAJTIMYECKUM LIUJIUHIPOM.

10. Onpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OmnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenbHON TEIUIOTHI TUIABJIEHUS JIbJIA.

Pa3nes 7. DinekTpuyeckue M MATHUTHBIE SIBJICHUSA.

Onexktpuzanus Tena. [[Ba pona 3neKTpudecKux 3apsaaoB. BzaumopeiicTBue 3apsyKEHHBIX Tel.
3akon KynoHna (3aBHCHUMOCTh CHUJIBI B3aMMOJEHCTBHS 3apsKEHHBIX TEI OT BEIUYMHBI 3apsa/ioB U
pacCTOAHUS MEXKIY TeTaMHu).

Onexkrpuueckoe mnone. Hanpsx€HHOcTh anekTpudeckoro mnons. IlpuHnun cynepno3unuu

AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).
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Hocurenu snexkTpuyeckux 3apsiaoB. DJIEMEHTApHBIN 3eKTpudeckuil 3apsa. CTpoeHue atoma.
[IpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJICKTPUUECKOTO 3apsia.

DNEKTPUUYECKUI TOK. YCJIOBHS CYHIECTBOBAHUSI  DJEKTPUYECKOro Toka. VcTouHukm
MOCTOSTHHOTO TOKa. JIEHCTBUSA JJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMAKOCTAX U razax.

OnekTpuueckas nemnb. Cuiia Toka. DnekTpudyeckoe HarpsikeHue. CornpoTHBICHUE TPOBOIHUKA.
VnensHoe comnpoTuBieHUE BemecTBa. 3akoH Owma ans ywactka nenu. llocnepoBarenbHoe U
napasuieibHOE COEIMHEHUE MPOBOIHUKOB.

PabGoTta m MONTHOCTH 3JeKTpUYecKOro Toka. 3akoH J[xoyns—JIeHna. DieKTpudeckue enu u
NMOTpeOUTENH IIEKTPUUECKON sHeprun B ObITy. KOopoTkoe 3aMbIkanue.

ITocTrosaaple MarHuThl. B3anMoneWCTBHE MOCTOSHHBIX MarHuToB. MarHuTHoe TIOJIE.
MaruutHoe 1osie 3eMJId U €ro 3HaueHue s Ku3HU Ha 3emie. OneIT OpcTega. MarHuTHOE moje
AJIEKTPUYECKOr0 TOKa. [IpuMeHeHune 3JIeKTpOMarHuToB B TeXHUKE. JlelCcTBME MarHUTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENH TTOCTOSHHOTO TOKA. VCronb30BaHUEe 3IEKTPOIBUTAaTENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OIBITHI ®dapajes. SlBiieHMEe  DJIEKTPOMArHUTHOM  MHAYKLHH. IIpaBuiio  JleHria.
OnektporeHepatop. CrnocoObl MOTYYeHHs] DJIEKTPUUYECKOW OSHEPruu. DJIEKTPOCTAHIMH  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

3HeKTpH3aHI/I${ TCII.

2. JIBa poja 3JIEKTPUYECKUX 3aps0B U B3aUMOJCICTBUE 3aPIKEHHBIX TEIL.

3. YCTpOWCTBO M JEHCTBHE IEKTPOCKOIIA.

4. DnexTpocTaTHuecKas WHIYKIIMSL.

5. 3aKOH COXpaHEHUs DJIEKTPUUECKUX 3aps/I0B.

6. IIpOBOIHMKY U AUDIIEKTPUKHU.

7. MopnennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. M CTOYHMKM OCTOSHHOIO TOKA.

9. JleicTBUA 2JIEKTPUYECKOTO TOKA.

10. DAEKTPUUECKUN TOK B )KUJKOCTH.

11. T"a30BbIi1 pa3ps.

12. I3MepeHue cuiibl TOKa aMIepMETPOM.

13. M3mepeHue 3JeKTpUYECKOro HAIPS)KEHUs BOJIBTMETPOM.

14. PeocraTr 1 MarasuH COIPOTUBIICHUN.

15. B3aumogencTBrue NOCTOSTHHBEIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs ITOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.
25.

S

10.
1.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

MonenpoBaHre MarHUTHBIX IOJIEHW TOCTOSHHBIX MarHUTOB.
OmneiT OpcTena.
MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.
JleiicTBrE MarHUTHOTO MOJISL HA IIPOBOJIHUK C TOKOM.
DIEKTPOABUTaTEIb IIOCTOSTHHOTO TOKA.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.
Oneitel Dapagnes.
3aBMCUMOCTb HAIPaBICHUS UHIYKIIMOHHOIO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUS.
DIEKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuvie padbomuvt u onvimol.
OnpIThI 1O HAOJIOEHUIO AJIEKTPU3ALIMHU TeJl UHAYKLIHUEN U IPU COTPUKOCHOBEHUU.
HccnenoBanue JeNCTBUSA 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDIIEKTPUKH.
CO6opka u mpoBepka paboThl MEKTPUUECKON LIENH OCTOSIHHOTO TOKa.
W3mepeHue u peryJimpoBaHHUe CUIIbI TOKA.
W3mepenue u peryinpoBaHHue HalPsHKEHUS.
HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIPsSDKEHUS Ha PE3UCTOPE.
OnpITHI, IEMOHCTPUPYIOLIUE 3aBUCHMOCTb 3JIEKTPUYECKOIO COMPOTHBIICHUS IMPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAAH MTONEPEYHOro CEUEHUs U MaTepuaa.
ITpoBepka npaBuiia CII0KEHUS HAIIPSLKEHUH TIPU ITOCIIEA0BATENBHOM COEIUHEHUH JIBYX PE3UCTOPOB.
ITpoBepka npaBuiIa sl CUIIBI TOKA IIPY NTApaAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.
Omnpenenenre MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BbIIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANPSKEHMSI HAa HEH.
Omnpenenenne KIIJ[ narpeBaTens.
HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TOCTOSIHHBIX MAarHUTOB.
W3y4yeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MIPU UX OOBbEIMHEHUU U Pa3/ICICHHUH.
HccnenoBanue AeNCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KATYIIKM C TOKOM M MarHura oT
CWJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.
W3ydeHue aecTBYUsI MArHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM.
KonctpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.
N3mepenne KIIJ[ anexTpoaBurarenbHoOl yCTaHOBKH.
OneITBl IO HMCCICNOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOM WMHIYKLUHU: HCCIECJOBAHME W3MEHEHWUU

SHa4YCHUSA U HAIIPABJICHUSA MHAYKIIMOHHOI'O TOKA.
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9 KJIACC
Pa3nen 8. Mexanuveckue siBJIEHUS.

Mexannueckoe aBumxkeHue. MarepuanbHas Touka. Cucrema otrcu€ra. OTHOCHUTEITBHOCTh
MEXaHWYECKOro  JBWKEHUsA. PaBHOMepHOe mpsMonuHEiiHoe nBHkeHue. HepaBHomepHoe
NpsAMOJIMHEHOE JBUKeHnEe. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TpsIMOJIHMHEHHOE aBrkeHue. CBoOomHoe maneHue. OTMbBITHI
lanunes.

PaBHOMepHOE aBHKeHHE O OKpykHOcTU. Ilepuon u uacrora obOpamienus. Jluneitnas wu
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkoH Hprotona. Bropoir 3akoH Herorona. Tpermit 3akon Hsrorona. IIpuniun
CYNEPIIO3ULUHN CHUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TpEHHs! CKOJIbXEHUS, CUJIa TPEHUs MOKOs,
Jpyrue BUJbl TPEHUS.

Cuita TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpeHUE CBOOOIHOTO majaeHus. [[BuxeHue
wianet Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MarepuanbHOM ToukHu. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuibl. LIeHTp TshkecTu.

Umnynec Tena. M3MmeHnenune wumnynbca. MMmynbc cuibl. 3aKOH COXpaHEHHUS] HMMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTh. PaboTa Cuil TSKecTH, ynpyrocTH, TpeHus. CBA3b SJHEPTUU
u pabotel. [loTeHnnanbpHast SHEPTUsl Tena, MOAHATOTO HAJl MOBEPXHOCTHIO 3eMiH. [loTeHunampHast
SHEeprusl cxxato mnpyxuHsl. Kunetnueckas sHeprus. Teopema O KHHETHYECKOM SHEpruu. 3aKkoH
COXPAHEHUSI MEXaHUYECKON SHEPTHH.

Hemoncmpayuu.

1. HabmroneHne MeXaHU4eCKOTro ABUKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE MyTE€W W TPACKTOPUU ABUKEHHUS OJJHOIO M TOTO K€ Tela OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

3. H3mMmepeHue CKOpOCTH U YCKOPEHHUS NPSMOJIMHEUHOTO JBUKECHUS.

4. HccnepnoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.

5. HaOmronenue nBuKeHUs Tela MO OKPYKHOCTH.

6. HalOmronenme MexaHMUYeCKHX SIBIICHUW, TPOUCXOIANIMX B cucteme otcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKEHUH OTHOCUTENIBHO KaOMHeTa (pU3uKu.

7. 3aBUCHUMOCTbH YCKOPEHHMS Tejla OT MacChl Tea U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmroneHune paBeHCTBA CHIT ITPU B3aUMOJICHCTBUH TElI.

9. VI3MeHeHue Beca Tena MpU YCKOPEHHOM JIBH)KEHUH.
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10.
11.
12.
13.
14.
15.
16.

Ilepenaua nmmnynabca Ipu B3aUMOJEHCTBUU TEI.

ITpeoOpa3oBanus SHEPTUU IPU B3AUMOAECHCTBUU TEl.

CoxpaHeHue UMITyJIbca IIPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbca IPU a0COMOTHO YIPYTOM B3aUMOCHCTBHH.

Habmioienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUU IPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHne MEXaHUYECKOW PHEPTUU NIPHU IBUKEHUU TeJla 0] AEUCTBUEM IIPYKHUHBI.
Jlabopamopnwvie pabomot u onvimeol.

KOHCprPIpOBaHI/Ie TpaKTa I pa3roHa U z[aaneﬁmero PaBHOMCPHOI'O ABHIXKCHUS NIapuKa WA

TCICKKH.

2. OmpeneneHue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WIM JBHKEHMS IIapuKa 10 HAKIOHHOW
IUIOCKOCTH.

3. OmnpezeneHne yCKOpeHUs Tena NpU paBHOYCKOPEHHOM JIBU’KEHHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. HUccnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHU NPH PABHOYCKOPEHHOM JBWIKEHHUU 0€3 HaYaJIbHOU
CKOpOCTH.

5. IlpoBepka rumoTes3bl: €CIM IMPH PABHOYCKOPEHHOM JABM)KEHHU 0€3 HauajibHOW CKOPOCTH MYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEJI, TO COOTBETCTBYIOLIUE IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTU CUJTBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJTbHOTO JaBJICHUSI.

7. Omnpenenenue ko3P uimeHTa TPEHUSI CKOIbKEHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHl CUIBI TPEHHUS TPH PABHOMEPHOM [IBIKEHUHM Tella IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME TPy3a C MCIOJIB30BAaHUEM HETOJIBIIKHOTO U
MTOABMKHOTO OJIOKOB.

11. N3yueHue 3aKoHa COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanuuyeckne Koj1e0aHNs U BOJIHbBI.

Konebarenbroe maBmxkeHune. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWW: TIEPHOJ, YaCTOTa,
amIuTyna. MareMatuueckKMii W TPYKUHHBIM ~ MasTHUKU. [IpeBpamienue »Heprud mnpu
K0JIe0aTEeIbHOM JIBMKCHHH.

3aryxatomue koneOanus. BwiHyXkaeHHBIE KoyieOaHus. PezoHanc. MexaHWYeCKHEe BOJIHBI.
CBolicTBa MeXaHMYECKUX BOJIH. [IpoaoJibHBIE U MONEpEYHbIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKkre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
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Hemoncmpayuu.
1. HabGmonenue konebaHuii Tl Mo AeHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

w

Habmroienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.
PacnipocTpanenre npoAoabHBIX U MOMEPEYHBIX BOJIH (HA MOJICIH).
5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AxycTHuyecKuil pe30HaHC.
Jlabopamopnwvie pabomot u onvimeol.
1. Omnpenenenne 4acTOTHI U MEpUOJIa KoJieOaHU MaTeMaTH4YeCKOr0 MasiTHUKA.
Omnpenenenne 4acToThl U Iepro/ia KoiaeOaHui NpyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH ITEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH Tpy3a OT JUTMHBI HUTH.

el

HccnenoBanue 3aBUCMMOCTH TIEpro/ia KojeOaHU MPYKUHHOTO MasiTHUKA OT MaccChl rpys3a.
5. TIpoBepka HE3aBUCHUMOCTH Neproa KojaeOaHul Tpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl Ipys3a.
6. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb NE€PHOJA KOJIEOaHUM MPYKUHHOIO MasiTHUKAa OT Macchl
rpy3a U *KECTKOCTHU IPY>KUHBI.
7. H3mepeHue ycKOpeHHUs: CBOOOIHOTO Ma/ICHUSI.
Pa3zpnen 10. DinekTpoMarHuTHoe 1MoJ1e ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DIIeKTPOMarHUTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
Ixaia OJICKTPOMArdHMTHBIX BOJIH. Hcnonb3oBanue OJICKTPOMArdHuTHBIX BOJIH JJIA COTOBOU CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie pabomul u onvimot.
1. M3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TeneoHa.
Pazgean 11. CBeToBbIE sIBJICHUS.
JlyueBas wmopens cBera. Hcrounuku cBera. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkasno. 3aKkOH OTpaK€HUsl CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. [loHOe BHYTpeHHEe OTpa)K€HUE CBeTa.
Hcnoap30Banne MOIIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.
Jlunza. Xon nmyueit B nmunze. OnTuyeckas cuctema ¢oToanmapara, MUKPOCKOIIA M TEJIECKOTa.
I'na3 xak ontuyeckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.
Paznoxenne Genoro cBera B crekTp. OmnbiTel HetoToHa. CroskeHUE CHEKTPaTbHBIX I[BETOB.

Hucnepcus ceera.
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Hemoncmpayuu.
1. IlpsMonuHENHOE paclpOCTPAHEHHUE CBETA.

2. OrtpaxeHue cBerta.

e

[TomyyeHnue n300pakeHMiA B TIIOCKOM, BOTHYTOM M BBIMYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

5. OnruyecKui CBETOBO,.

Xon yueit B cobuparomieii TuH3e.

XoJ1 1ydeil B pacCcerBaroIei JIMH3E.

[Tonryuenue n300pakeHU C TOMOILBIO JTUH3.

v x®» =2

[Tpuniun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.
10. Mopnens riasa.
11. Pa3noxxeHnue 6enoro cBeTa B CIEKTP.
12. Tlomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX 1IBETOB.
Jlabopamopnusie padbomut u onvimol.
1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUsI CBETOBOIO Jiyda OT YIJIa MaJICHHUS.
2. H3yueHue XapakTEepUCTUK U300paKEHUS MPEIMETa B IIJIOCKOM 3epKaJe.
3. MHccnenoBanue 3aBHCHUMOCTH YIJIa IMPEJIOMIJICHUSI CBETOBOIO Jiyda OT yrja MaJeHHs Ha TpaHuLe
«BO3IYX—CTEKIIO».
4. Tlomyuyenue n300pakeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. OmpeneneHue POKYCHOTO PACCTOSHUS U ONITUYECKOM CUJIBI COOMPAIOIIEH JTMH3BI.
6. OTMBITHI 1O Pa3NOKEHUIO OEIOT0 CBETA B CIIEKTP.
7.  ONBITHI 10 BOCHIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJCHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pa3nen 12. KBantoBble siBJIeHUS.

OnwiTel Pesepdopaa m mmanerapHas Mojaens aroma. Mozens atoma bopa. Hcnyckanue u
MOTJIONIEeHHE cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, 6eTa- n raMma-uznydeHust. CtpoeHrue aToMHOTO sijpa. HykionHas
MOJIeNIb aTOMHOTO sifipa. M3oronsl. PannoaktuBHbie npeBpanienus. [lepuoa momypacmnaga aTOMHBIX
a1ep.

Snepuble peakuuu. 3aKOHBI COXPAHEHUsl 3apsIOBOIO M MAacCOBOTO YHUCEN. DJHEPrusl CBS3U
aTOMHBIX sifep. CBs3b MacChl M dHEpPTrUM. Peaknmu cuHTe3a W neneHus sjep. VICTOYHuKH HEpruu
CouHIia ¥ 3BE3]1.

Snepnas snepretuka. JIeiicTBUSA paglOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3Iy4eHUs U NOTJIOIIECHHUS.

2. CnekTpsl pa3IMYHBIX Ta30B.
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3. ChekTp Bogopo/a.
4. HaOmronenue TpekoB B kamepe Bunbcona.
5. PaOota cu€Tunka HOHU3UPYIOLUIUX U3JTy4YEHUH.
6. Perucrpauus uznydeHus NpUPOJAHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuwvie padbomot u onvimeol.
1. HaOmroneHue CrijiomHbIX U JJMHEHYATBIX CIIEKTPOB U3TyYEHUS.
2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YaCTUIIBI IO TOPMO3HOMY ITYTH (110 (hoTorpadusim).
3. H3mepeHue painoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-00001IAIOIUI MOTYJIb.

[ToBTOpUTENEHO-0000IIAOIINI MOIYJIb TpPEIHA3HAYEH IS CHCTeMaTH3allud U O00O0OIIeHUs
IIPEIMETHOTO COJAEPKAHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOIO MPU H3YYEHUU BCEro Kypca
busnky, a Takxke IS MOArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY SK3aMeHY Mo (usuke ais
00y4aromuxcsi, BBIOPABIIUX 3TOT Y4COHBIN PEIMET.

[Tpu u3ydyeHun JaHHOTO MOJIYJISl PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI ACSITEILHOCTH, Ha
OCHOBE KOTOpBIX 00€CleunBaeTCsl AOCTUKEHHE INMPEAMETHBIX M METANpEeAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00y4eHus, (HOpMHUPYETCS €CTECTBEHHOHAy4YHas TPAMOTHOCTh: OCBOEHHE Hay4YHBIX
METOJIOB HCCJIEIOBAaHUS SBJICHUM MPHUPOABI M TEXHHUKH, OBJIAJEHUE YMEHHUSIMHU OOBSCHSTH
buznueckue SIBIECHUs, IPUMEHsS NOJyYeHHbIe 3HaHUs, pellaTh 3aJa4ul, B TOM YHCJIE KaueCTBEHHbIE
U DKCIIEPUMEHTAIbHbIE.

[TpuHIMNMAIBHO EATENLHOCTHBIN XapaKTep JAaHHOTO pa3fesia peaju3yercs 3a c4€T TOro, 4To
oOyyaromuecs BHIIOIHSIIOT 3aJJaHHsl, B KOTOPBIX UM IIPE/Iaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHMM PACIIO3HABAaTh U HAYYHO OOBICHATH (PU3MUECKUE SIBJICHUS B
OKpY Karollel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HayyHbIE METOJbl HCCIEeNOBaHMUSA (U3NYECKUX SIBICHUH, B TOM YHUCIE JUIS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OO0BSACHATH HAyYHbIE OCHOBBI Hau0OJIee BaXKHBIX IOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUN, HAaIIpUMep,
MPAKTUYECKOTO UCIOJIb30BaHUS PA3IMYHbIX HCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA MIPEBPAIICHUS U
COXPAaHEHHUSI BCEX U3BECTHBIX BUI0B YHEPTHUH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

N3ydenue pu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIpPABJIEHO Ha JOCTH)KEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

B pesynbrare uzyuenus Gpu3Mku Ha ypoBHE OCHOBHOT'O 00IIero 00pa3oBaHMsl y 00y4aroLerocs

OynyT chOpMUPOBAHBI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAaThl B YACTH:
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e 1) IATPHMOTHYECKOT0 BOCIIUTAHUSA:

e —IMPOSBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3MUECKOI HAYKH;

e —IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOI0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e —TOTOBHOCTb K AKTUBHOMY YYaCTHUIO B O0CYXJICHUH OOIECTBEHHO 3HAUMMBIX U ATUUYECKUX MPOoOIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKECHUN (PU3UKH;

e —OCO3HAHHME Ba)XHOCTU MOPAIbHO-3TUYECKUX PUHIIUIIOB B ACSITEIBHOCTH YUEHOTIO;

e 3)3CTeTHYECKOr0 BOCIMTAHMSI:

e —BOCHpPHUSITHE ICTETUYECKUX KauecTB (PHU3MUECKON HAyKU: €€ TApMOHUYHOTO MIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOTI'0 MO3HAHUSL:

e —OCO3HAHME IEHHOCTH (PU3NYECKOH HAYKM KaK MOIIHOTO WHCTPYMEHTA MO3HAHHS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaXKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;

e —pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JESATENIbHOCTH;

e 5) popMupoBaHus KYJbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0J1ATONOTYyYHA:

e —OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a XH3HH B COBPEMEHHOM TEXHOJOTMYECKOM MUDE,
BaXHOCTH MpaBUI O€30MaCHOrO IMOBEACHUS HAa TPAHCIOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U
TEIIOBBIM 000PYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e —CcpOpMHUPOBAHHOCTH HaBbIKa pedaeKCHH, MIPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTro K€ IpaBa
y JIpyroro 4ejoBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUSA:

e —AaKTUBHOE Yy4YacTH€ B pELICHUH MPaKTUUYECKUX 3a7ad (B paMKax CceMbH, 00pa3oBaTeNIbHOMN
OpraHu3aliy, Topo/ia, Kpas) TEXHOJOTHUECKOW U COLMaNnbHOM HaNpaBIEHHOCTH, TPEOYIOIIMX B TOM
quciae U GU3NUYECKUX 3HAHUM;

e —HHTEpEC K NPAKTUYECKOMY U3yUEHHIO MPodeccuil, CBA3aHHBIX ¢ (PUUKOIA;

e 7) 3K0JIOTHYECKOT0 BOCIIUTAHMSI:

e —OpHEHTAlMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHWW NI pelieHHs 3ahad B 00JIACTH OKpY’Karomien
Cpe/ibl, IUTAHUPOBAHMSI IIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCTIEACTBUN I OKPYKAIOIIEH Cpeibl;

e —OCO3HaHHUE II00aTBFHOI0 XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTel UX pelIeHus;

e 8) ajanTaunmMu K M3MEHSIOUIUMCS YCJIOBUAM COUMATBHOM M NPUPOJAHOM Cpeabl:

e —IMOTPEeOHOCTH, BO B3aMMOJACHCTBMM MpPH BBHINOJHEHUM HCCIEIOBAHUM U TMPOEKTOB (U3MUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

e —IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TeIbHOCTD;
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e —TOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHHH, B TOM uuclie (HOpMyIHpoBaTh HJEH, MOHSATHS,
TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

e —O0CO3HaHHUE e(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

e —IUIAHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHMIA;

e —CTpeMJICHHE aHAIM3UPOBATh U BBIABISATH B3aUMOCBS3H MPHPOJIBI, OOIIECTBA M 3KOHOMUKH, B TOM
YHCJIe C UCIOJIb30BaHUEM (PU3UUYECKUX 3HAHUM;

e —OLEHKA CBOMX JEHCTBUI ¢ y4y€TOM BIIMSHUS HAa OKPYKAIOLIYIO CPEAy, BO3MOXKHBIX TJI00albHBIX

OCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUSs MporpamMmbl 1o GU3MKE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS Y
oOyuaromerocs OynyT chopMupOBaHbI MeTaNpeAMeTHbIE pe3yJabTarhl, BKJIIOYAIOIIHE
MO3HABATEJIbHbIC YHUBEPCAJIbHbBIE YUeOHbIE IEUCTBHS, KOMMYHUKATUBHbBIE YHUBEPCAIbHBIC YUeOHbIE
NEHCTBUS, PETYJISSTUBHBIC YHUBEPCAILHBIC YICOHBIC ICHCTBUS.
Ilo3naBaTe/bHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBHSA
Bba3oBble JJornyeckne aeiicTBUSA:

e  BBIABISTH U XapaKTEPHU30BATh CYIIECTBECHHBIC TPU3HAKU OOBEKTOB (SIBJICHUH);

e YCTaHaBJIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS JIJIsi 000OIICHHS U CPABHEHUS;

e  BBIBISATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKTax, JaHHBIX U HAOIIOACHHUSIX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBICHUSIM;

e BBIABIATH TNPUUMHHO-CIIEJACTBEHHBIE CBSA3U TPH H3YYCHHH (PU3MUECKUX SIBJICHUH W TIPOLIECCOB,
JIeTIaTh BBIBOJBI C HWCIOJb30BAHHEM JACAYKTUBHBIX W WHIYKTHUBHBIX YMO3aKJIIOUEHHU, BBIIBUTATh
TUIOTE3bI O B3aMMOCBA3SIX (PU3NYECKUX BEIHUNH;

e  CaMOCTOSITEIBHO BBIOMPATH CIOCO0 perieHus yueOHol Qu3ndecko 3a1auu (CpaBHEHUE HECKOIBKHIX
BAPUAHTOB pEIICHUs, BBHIOOp HamOoJiee MOAXOMSIIETO C YYETOM CaMOCTOSITEHHO BBIJEICHHBIX
KpUTEPUEB).
ba3oBble ncciiegoBare/ibckue JeMcTBUA:

* HCIOJIb30BaTh BOIPOCHI KAK MCCIIEN0BATEIBLCKUI NHCTPYMEHT MO3HAHUS;

e TMPOBOJUTH IO CAMOCTOATEIHHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXKHBIA (U3HUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UUECKOTO SBJICHHUS;

e OIICHWBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TTOJIYICHHYIO B XOJI€ MCCIICTOBAHMS
WJIM DKCIIEPUMEHTA;

e  CaMOCTOSATENHHO (OPMYyTUPOBATH OOOOIIEHUS ¥ BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO

HaOJIIOICHYS, OIbITA, UCCIICTOBAHMS;
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e TPOTHO3UPOBATH BO3MOXKHOE JAalibHEHIIee pa3BUTHE (U3MUYECKUX MPOIECCOB, a TAK)KE BBIIIBUTaTh
MPEIOJIOKECHUST 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

e TPUMEHSTH PA3TUYHbIC METO/bI, HUHCTPYMEHTHI U 3alPOCHI MIPHU MOUCKE U 0TOOpe MH(pOpMALUU WIH
JAHHBIX C YYETOM MPEATIOKEHHON yueOHOM pu3nueckoi 3aaauu;

e AHATM3WPOBATH, CHCTEMATU3UPOBATHh U MHTEPIPETHPOBATH HH(DOPMAIIHIO PA3TMYHBIX BHIOB U (HOpM
MIPE/ICTABIICHHUS;

e  CaMOCTOSITEIbHO BBIOMPATH ONTUMAIbHYIO (OPMY IpeacTaBiIeHHs] HHOOPMALUK U UIUTIOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMU CXeMaMHU, JuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOMHAIIUSIMH.
KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe [1eiiCTBUS:

e B X0J€ 00CYXJeHHs y4eOHOTO MaTepuania, pe3yabTaToB Ja00paTOPHBIX pabOT M MPOEKTOB 33aBaTh
BOIPOCHI MO CYIIECTBY 00CY»X/1aeMOi TeMbl U BBICKA3bIBATh UJCU, HALIEJTICHHBIC HA PELICHUE 33aaul
U ToJiiepKaHue 0J1arokenaTeIbHOCTH OOIIEHHUS;

e COINOCTaBISATb CBOM CYXKIACHHUS C CYXICHUSMU JPYTUX YYaCTHUKOB JHAIIOra, OOHApY>KUBAaTh
pa3auvue U CXOJCTBO MO3UIIUH;

e  BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e MyONUYHO TMPEACTABIATH PE3YyNbTAaThl BBINOJHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

e TIOHMMAaTh M WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYAJTbHONW paOOThI MPHU pPEIICHUN
KOHKPETHON (hPU3UYECKOM MPOOIEMBI;

e TPUHUMATh LETU COBMECTHON JEATEIbHOCTH, OPraHM30BbIBATH JEHUCTBUS O €€ JIOCTUKEHUIO:
pacrpenenaTh poiu, 00CyXIaTh MPOILECCH U Pe3yabTaThl COBMECTHOM pabOTHI, 00001IaTh MHEHUS
HECKOJBKHX JTIOJIEH;

e BBIMOJIHATH CBOIO YacTh PaOOTHI, JOCTUTas KaueCTBEHHOTO Pe3yjbTaTa IO CBOEMY HAMpPaBICHUIO U
KOOPJUHUPYS CBOM IEUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

e OIICHMBATh KayeCTBO CBOETO BKJIaga B OOMIMH MPOAYKT IO KPUTEPHUSIM, CaMOCTOSATEIHLHO
c(hopMyTUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:

e  BBIABIATH MPOOJEMBI B )KU3HEHHBIX M YICOHBIX CHUTYalUsIX, TPEOYIONTUX IS pemeHus (pU3ndecKux
3HAHUM;

e OpHUEHTHUPOBATHCA B pA3IMYHBIX MOJAXOJAX MPUHATUA pElIeHUNd (MHAUBUAYAIbHOE, TPUHSITHE

peleHus B TpyIe, IPUHATUE PEIIeHUH IPyIIoi);
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e CaMOCTOSITEIbHO COCTAaBJIATH AITOPUTM pelieHHs (U3MUecKor 3a7aud WM IUJIaHA KUCCIIEeOBaHUS C
y4€TOM HMEIOIIUXCSI PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThH IpeJiaracMble
BAPUAHTHI PELICHUN;

e JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

e JIaBaTh a/ICKBAaTHYIO OLICHKY CUTYyallUH U MIpeAJaraTh IUlaH €€ U3MEHEHMUS;

e OOBSCHATH NPHUYUHBI JOCTHKEHUS (HEIOCTH)KEHHUS) pPEe3yJbTaToB JESTEIbHOCTH, J1aBaTh OLECHKY
NpUOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTUBBI B JICATEIBHOCTh (B TOM YUCIIE B XOJ BBINOJIHEHUS (PU3UUECKOTO HCCIIeT0BAHUS
WIA TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HM3MEHMBIIMXCS CHUTYallMi, YCTaHOBJICHHBIX
OmMOO0K, BOSHUKIIHNX TPYIHOCTEH;

e  OIIEHUBATh COOTBETCTBHE PE3YJIbTATA IIEJIU U YCIOBUSIM;

e CTaBUTh ce0s Ha MECTO JAPYroro 4YeloBeKa B XOJE CIOpa WIM JUCKYCCHH Ha HAy4YHYIO TeMmy,
MOHUMATh MOTHBBI, HAMEPEHHS U JIOTUKY JIPYTOTO;

e TMPHU3HABATH CBOE MPABO HA OMIMOKY NMPH PEHICHWH (PU3MYECKHX 3aJad WM B YTBEPKIACHHUAX Ha
Hay4YHbIE TEMBI U TAKOE YK€ MPABO JIPYrOro.

MNPEAMETHBIE PE3YJIBTATHBI
K kxoHiy oOydenuss B 7 KJiacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

e HCHOJb30BATH MOHATHS: (PU3NYECKHE U XUMHUECKUE SBJICHMs, HAOIIOIEHUE, SIKCIIEPUMEHT, MOJEIb,
TUIOTe3a, €IWHUIBI (PU3MYECKHX BEIUYMH, aTOM, MOJIEKYyJa, arperaTHbIe COCTOSIHMS BEIECTBa
(TBEpmoe, KUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBWIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
IPSIMOJIMHENHOE), TpaeKTOpus, paBHOJEHCTBYIOIas cuia, nedopmanus (ymnpyras, miacTUyecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuyathk sBieHUs (Auddy3us, TErIoOBoe NBHUKEHHWE YACTHIl BEIECTBA, PABHOMEPHOE JBH)KEHUE,
HEPaBHOMEPHOE [BIIKEHUE, WHEpPLHUs, B3aUMOJEHUCTBUE TeJ, paBHOBECHE TBEPABIX Tl C
3aKpEeTUIEHHON OCHI0 BpAIICHUs, Nepeaada NaBJICHHUS TBEPABIMH TEJIaMH, KHIKOCTSIMU W Ta3aMH,
aTMocgepHoe JaBleHHE, TIaBaHHE Tell, MPEBPAIICHUS] MEXaHUYECKONH SHEPruH) MO OMUCAHMUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOLINX JAaHHOE (PU3NYECKOE SIBIICHUE;

e pacro3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (U3UUECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHCIIEC
¢du3ndeckne SIBICHUS B TMPHPOJE: NMPUMEPHl JBIKCHHS C Pa3IMIHBIMH CKOPOCTSMH B JKHBOH W
HEKUBOM MPHUPOJIE, NeCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE, BIMSHAE aTMOC(EPHOTO AaBICHUS
Ha JKUBOM OpraHu3M, IUIaBaHUE PBIO, phIYary B TEJIE YEJIOBEKa, IPU ATOM MEPEBOAUTH MTPAKTUYECKYIO

3a/1auy B y4eOHYIO, BBIJICIISATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3UIECKUX SBICHUH;
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e ONMCHIBATH M3YyYCHHbIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHUS, UCHOIb3Yysd (PU3NYECKUE BEINYHUHBI
(mMacca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH,
CHUJIa TSKECTH, BEC T€Jla, CUJIA TPEHHUS, JaBJIeHue (TBEPIOTO Tela, )KUJIKOCTH, T'a3a), BBITAIKUBAIOIIAs
CHJla, MeXaHudeckas paboTa, MOLIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QUIHEHT I0JIE3HOTO
JeMCTBUS MEXaHU3MOB, KHHETHYECKas W IOTEHLHMalbHAs 3HEPrus), IpU OIUCAHUU MPABUIIBHO
TPaKTOBaTh (PM3NYECKUN CMBICIT UCTOIB3yEMBIX BEIMYUH, MX 0003HAUYCHUS U €IMHULIBI (PU3UIECKUX
BEJIMYMH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIWYMHY C JAPYTHMH
BEJIMYMHAMU, CTPOUTH IPa(UKU N3YYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEIIMYMH;

e XapaKTepu3oBaThb CBOICTBa Tell, (U3NYECKUE SABJICHUS U IPOLECCHI, UCIONb3Ys IMPaBUIA CIO0XKEHUS
cuil (Brosb oJHOM mpsaAmMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, NpaBuUiIO pPaBHOBECHS
ppiuara (6J0Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOM SHEepruu, mnpu
9TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alIUChIBATh €r0 MATEMAaTHUYECKOE BhIPAXKECHUE;

e OOBACHATH (U3UUECKUE SBJICHMS, IPOLIECCHl U CBOWCTBA TEJN, B TOM YMCJIE U B KOHTEKCTE CUTYaIHi
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKkTepa: BbIBISTb HPUUMHHO-CIEACTBEHHbBIE CBSA3H, CTPOUTh
oObsicHeHHe W3 |—2 JIOTMYeCKHWX IIaroB C OMOpPOH Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pewarh pacu€THble 3a7ayd B 1—2 JelcTBUS, HMCIONB3YS 3aKOHBI U (OPMYIbI, CBS3bIBAIOLIME
¢usnyeckne BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a/Jayd 3allChbiBaTh KPAaTKOE YCJIOBHE,
MOJICTaBIATh (hU3MUECKHE BEIUYMHBI B (JOPMYJIBI U MPOBOJIUTH Pacu€Thl, HAXOJAUTH CIIPABOYHBIE
JTaHHbIe, HEOOXOIMMbIE JUIsl pelleHHs 3a]1a4, OLEHUBATh PEATUCTUYHOCTD MOTY4YeHHON (PU3NUECKOit
BEJIMYMHBI;

e pacrmo3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEIINUTh IIPU MOMOIIN (PU3UUYECKUX METOJI0B, B ONIMCAHUU
UCCIIEIOBaHMSI  BBLACHATh  INPOBEpAEMOE  MpeAnoyiokeHwe  (TUmoresy),  pasiavyaTth MU
UHTEPIPETHUPOBATH MOJYYSHHBIH pe3yabTaT, HaXOAUTh OIIMOKH B XOJ€ OMbITA, JeJIaTh BBIBOABI IO
€ro pe3yibTaTaM;

e TMPOBOJUTH ONBITHI IO HAONIONEHUIO (U3NYECKUX SBJIEHUN WM (PU3MYECKHX CBOWCTB Tell:
dbopMynupoBaTh IMpOBEpPsSEMbIE MPEANOIOKEHHUS, COOMpaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUs, 3aMCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI,

e  BBINOJHATH NPSAMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Teja, 00bEMa, CHIIBI U TEMIIEPATyphI C
HCIIOJIb30BaHNEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB, 3aNIUCHIBATH MOKA3aHUs IPUOOPOB C YyUETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHU;

e MPOBOJUTH HCCIEIOBAHME 3aBHCUMOCTM OJHOM (U3MUECKOM BENMYMHBI OT JpPyrod ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUH (3aBUCUMOCTH IYTH PaBHOMEPHO MABIJKYILIETrocs Tena OT
BPEMEHHU [IBUKCHUS Teja, CHJIbI TPEHUS CKOJbXKEHHs OT Beca Tesa, KadecTBa 0OpabOTKH

HOBerHOCTefI TCJI W HC3aBUCHUMOCTU CHJIbI TPCHHUA OT IUIOIIAaJW COIIPUKOCHOBCHUSA TCJI, CHIIbL
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YIPYTOCTH OT Y/UIMHEHMsI IIPYKHUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Tea U
OT IUIOTHOCTH KHMJKOCTH, €€ HEe3aBUCHMMOCTH OT IUIOTHOCTH Tella, OT IIIyOWHBI, Ha KOTOPYIO
MOTPY)KEHO TEJO, YCIOBHUI IJIaBaHHUS TEJ, YCIOBUW PaBHOBECHs phlyara M OJIOKOB), Y4aCTBOBAThH B
IUIAHUPOBAaHUM Y4E€OHOI'O HCCIIEI0OBaHUs, COOMpaTh YCTAHOBKY U BBINOJIHATh HW3MEPEHUs, CIEHys
IPEUI0KEHHOMY IIJ1aHy, (UKCUPOBATH PE3YNbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJINYUH
B BUJIC TIPEJIOKEHHBIX TaOJIHII U TPadUKOB, 1€1aTh BBIBOABI 110 PE3yIbTaTaM HCCICIOBAHNUS;

e MPOBOJUTH KOCBEHHbIE H3MEpPEHUS (U3MYECKHX BEMUYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTU H
TBEPJIOTO TeNa, CHJIA TPEHUS CKOJIbKEHUS, 1aBJICHUE BO3/yXa, BBITAIKUBAIOIIAs CUJIA, IEHCTBYIOLIAs
Ha HOrpYKEHHOE B KUIKOCTh TeJO, KO3()PUIUEHT MOIe3HOro ASHCTBUS HMPOCTHIX MEXAHHU3MOB),
clenysl NpeUI0KEeHHON MHCTPYKLUU: IIPU BBIIIOJIHEHUU U3MEPEHUH cOOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJINYMHBL;

e coOmozaTh NpaBUiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYAOBAHHEM;

e yKa3plBaTh NPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETD,
JTMHAMOMETp, COOOMIAIONINECS COCYIbl, OapOMETp, pbluar, IMOABMKHBIA W HEMOJIBHKHBIN OJIOK,
HaKJIOHHAs II0CKOCTb;

e  XapaKTepu30BaTh NMPUHLMUIBI ASHCTBUS M3YyYEHHBIX IMPUOOPOB U TEXHHUUECKUX YCTPOHCTB C OMOPOI
Ha UX ONHUCAaHUA (B TOM 4YMCJe: MOJIIUIHUKHN, YCTPOMCTBO BOJONPOBOAA, THAPABINYECKUN Ipece,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), HCIIOIb3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX
ABJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

e MPHUBOAMUTH NpPUMEPbI (HAXOAUTH HUHPOPMALHUIO O TpHUMepax) MNPAKTUYECKOTO HCIIOIb30BAHUS
(¢u3nUecKux 3HAHUN B MOBCEIHEBHON >KM3HU AJsl obecredyeHus: 0e30MacHOCTH MpHU OOpalleHuH ¢
npubopaMl M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 370pPOBbsi U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOT0 MOBEJIEHHS B OKPYKAIOLIEH CPeLe;

e OCYILECTBJIATh OTOOP HCTOYHMKOB HHpOpMauuu B IHTEepHETE B COOTBETCTBUU C 3aJJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHNUN U IYTEM CPAaBHEHHUS PA3INYHbIX HCTOYHHKOB
BBIIETISATH MHPOPMAIUIO, KOTOPAs SABJISETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHON;

e HCIOJIH30BATh MPH BBIOJHEHUHN YUEOHBIX 3aJjaHUI Hay4yHO-TOMYJISPHYIO JTUTEPaTypy (pusmdeckoro
COJIEp/KaHus, CIpaBOYHBIE MaTepualbl, pecypcbl ceTh VHTepHeT, BiageTh NpUEMAMHU
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBanus HHGOPMAIIMK U3 OJIHOW 3HAKOBOM CUCTEMBI B APYTYIO;

e CO3JaBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHUKOB
uHpopManuu (GU3NUECKOTO CoAepKaHMs, B TOM 4YHCIe MYyOJIMYHO JeNaTh KpaTKhe COOOLIEHHS O
pe3ysbTaTax MPOEKTOB WM Y4EOHBIX UCCIIEAOBAHUM, IPH 3TOM I'PAMOTHO MCIOJIb30BATh N3YUEHHBIN
MOHATHUIHBIN annapaT Kypca (U3MKH, COIPOBOXKAATh BHICTYIUIEHUE MTPE3CHTALIUEH;

e IIPU BBINOJHEHUHM Y4EOHBIX MPOEKTOB M MCCIEJOBAHUHI paclpelesaTh O0s3aHHOCTH B IpyIIE B

COOTBETCTBHH C ITIOCTABJICHHBIMHU 3aJja4yaMH, CICIWUTH 3a BBIIIOJITHCHHUEM IIJIaHA ,HeﬁCTBHfI, aJICKBaTHO
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OLICHMBaTb COOCTBEHHBIM BKJIAJ B JAEATEJBHOCTb TPYIIbI, BBICTPAaUBaTh KOMMYHHUKATHBHOE
B3aUMO/ICICTBHE, YUUTHIBast MHCHHE OKPY>KAIOIINX.

K xonmy oOydenus B 8 Kiacce nmpeiMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

e HCHOJb30BATH IOHATUA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE [BUKEHHE aTOMOB U MOJEKYI,
arperaTHple COCTOSHHSI BELIECTBA, KPUCTAUIMYECKHE M aMOpQHBIE Teja, HACHILEHHBIA WU
HEHACBIIECHHBIH Map, BIaXKHOCTh BO3/lyXa, TEMIIEPAaTypa, BHYTPEHH:SI SHEPTHs, TETJIOBOM IBUTATENb,
JJIEMEHTAPHBINA  3JEKTPUYECKUN 3apsi, HJIEKTPUYECKOe I[I0JIe, IPOBOAHUKU M JUIJIEKTPHUKHU,
HOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MAarHUTHOE T10JIE;

e pa3IMyaTh SBJCHUS (TEIUIOBOE PACIIMPEHHE U C)KaTHe, Telylonepenada, TEIUIOBOE PABHOBECHE,
CMauyMBaHWe, KalWUISIPHBIC SBICHUS, WCIApPEHUE, KOHICHCALWs, IUIABJICHHWE, KPHCTAJLTU3AIHS
(oTBepAeBaHuE), KHUIEHUE, Temjonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKLHUS, HU3JIy4EHHE),
JJIEKTpU3alMs  Tel, B3aUMOJCHCTBUE 3apsAoB, JEHCTBUSA 3JEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHWe, B3aMMOJCHUCTBHE MarHUTOB, JEHCTBHE MAarHUTHOTO TOJS Ha TPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAs WMHIYKLHUS) TIO0 ONHCAHUIO HUX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

e pacro3HaBaTh MPOSIBIIEHHE M3YYCHHBIX (PU3UUECKUX SBICHUN B OKpYXKAlOIIEM MHUpPE, B TOM YHUCIIE
du3nveckne sIBICHUS B MPHUPOJIE: TTOBEPXHOCTHOE HATSHKEHUE M KANWJUISPHBIEC SBJICHUS B TIPUPOJE,
KpUCTaJIJIBl B IIpUpojie, nznydenue ColnHila, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl, 0Opa3oBaHUe
pOCBl, TyMaHa, WHEs,, CHEra, JJIEKTpUYECKHE SBIEHUS B aTrMocdepe, 3JIEKTPUUECTBO KHUBBIX
OpPraHuU3MOB, MarHUTHOE IoJjie 3emiiu, Jpei¢ MON0COB, POJIb MAarHUTHOIO MOJS Ui JKU3HU Ha
3emiie, TONSIPHOE CHSIHUE, MPH ATOM IEPEBOAMTH TPAKTHYECKYIO 3aady B y4eOHYIO, BBIIENIATH
CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKN) PUINUECKUX SBJICHUM;

e ONUCHIBATHh MU3YyYCHHBIE CBOICTBA TeNl M (PU3MUECKUE SBICHHS, UCTONb3Yys (PU3NUYECKHE BETMYUHBI
(TemmnepaTypa, BHYTPEHHsISI SHEPrusi, KOJMYECTBO TEIUIOTHI, yJelbHas TEIIOEMKOCTh BEIECTBa,
yaenbHas TEIUIOoTa IUIABJICHUS, yAeldbHAs TEIUIoTa MapooOpa3oBaHMs, yJelbHas TEIUIOTa CrOPaHUS
TOITMBA, KOA()(UIIMEHT ITONIE3HOTO MACWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAS BJIAKHOCTh
BO3/yXa, DJEKTPUYECKHH 3apsij, CWiIa TOKa, OJJIEKTPHUUECKOE HAaMpsHKeHHWe, CONpPOTHUBICHHE
IPOBOJIHUKA, YIEIbHOE COMPOTUBICHNUE BELECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUECKOTO TOKa), IPH
ONMCAaHWH TPAaBWIBHO TPAaKTOBaTh (DM3WYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYHH, O00O3HAYCHHUS H
eIMHUIBl (U3NYECKUX BEIUYMH, HAXOJUTH (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO (HU3HIECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH Tpa(UKH H3YUYEHHBIX 3aBHCUMOCTEH (PHU3MUECKUX
BEJINYMH;

e XapaKTepu3oBaTh CBOMCTBAa TeJl, (U3MUECKUE SBJIECHUS U IPOLECCHl, MHCIOIb3ysl OCHOBHbBIE

MOJIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHMSI BEUIECTBA, MPHUHIMII CYNEPHO3UINH
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noJjei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa AJ1s yyacTKa LelH, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHUs YHEPTUH, IIPH 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

e OOBACHATH (pU3MUECKHE NPOLECCH] M CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE CUTyallui IPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATH PUUUHHOCIEICTBEHHBIE CBA3H, CTPOUTHh OOBICHEHHE W3
1-2 nornyeckux maroB ¢ ONMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKUX SBICHHUH, (PU3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewarh pacu€THblC 3a7ayd B 2—3 JEWCTBUSA, MCIONB3YS 3aKOHBI U (OPMYIbI, CBS3BIBAOLIME
(¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/aud 3alHChiBaTh KPAaTKOE YCIOBHUE,
BBISIBJISITH HEJAOCTATOK JAHHBIX JUIS PELICHUS 3a/1a4d, BEIOMPATh 3aKOHBI U ()OPMYJIBI, HEOOXOAUMBIE
JUTs €€ pelIeHsl, TPOBOIUTH PACUEThl M CPABHUBATH TIOJTYYCHHOE 3HAYCHNE (PH3UIECKON BETHUUHBI C
U3BECTHBIMU JJAHHBIMH;

e pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU (U3UUECKUX METOOB, UCIOJb3Ys
ONMCAHUE HCCIICJJOBAHMS, BBLACIATH IPOBEPSIEMOE IPENIOJIOKEHNE, OLEHUBATh IPABHIBHOCTD
NOps/IKa IPOBECHUS UCCIIEI0BaHuUs, 1€TaTh BbIBObL;

e MPOBOJUTH ONBITHI MO HAOMIONEHHIO (PU3MUYECKUX SBICHUH MM (PU3MYECKMX CBONCTB Tel
(KanuJUIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0bEéMa, TeMIIEepaTyphl, CKOPOCTU
Ipolecca OCThIBAHMS M HAarpeBaHus MpPU M3IYYEHHH OT LIBETa W3JIydaroleil (MOromaroneil)
MOBEPXHOCTH, CKOPOCTh MCHApEHUsl BOJbI OT TEMIEPATYPhI KUAKOCTH U IUIOMAAN €€ TTOBEPXHOCTH,
IEKTpU3ALKA Tl M B3aUMOJACUCTBHE DJIEKTPUYECKHMX 3apsl0B, B3aMMOACHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIU3alisl MAarHUTHBIX TOJIEN TOCTOSIHHBIX MarHUTOB, AEUCTBHS MATHUTHOTO I1OJISI HA
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUIATENS MMOCTOSHHOTO TOKA):
dbopMynupoBaTh IMpOBEpPSEMbIE MPEANOIOKEHUS, COOMpPaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMCHIBATh XO/] ONbITA U (POPMYIUPOBATH BBIBOBI;

e  BBINOJIHATH NPSAMBIE U3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHON BIIAXKHOCTH BO3]yXa, CUIBI TOKA,
HANpsDKEHUST C MCMOJIb30BAaHMEM AaHAJIOTOBBIX IMPUOOPOB M JATYUKOB (PU3NYECKUX BEIMUUH,
CpPaBHMBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIOTHON MOTPELIHOCTH;

e MPOBOJUTH HCCIEIOBAHME 3aBHCUMOCTM OJHOM (U3MUECKOM BENMYMHBI OT JpPyrod ¢
UCIIOJIb30BAaHUEM TPSMBIX M3MEPEHUH (3aBUCHMMOCTH CONPOTUBIICHUS MPOBOJHHKA OT €ro JUIMHBI,
IUIOUIA/IM TTONEPEYHOT0 CEYEHUS U YAENbHOTO CONPOTHUBIICHHUS BEIECTBA MPOBOJHHUKA, CHIIBI TOKA,
UAYIIET0 Yepe3 MPOBOJHUK, OT HAMpsKEHUS Ha MPOBOJHUKE, UCCIIEOBAHKE MOCIIE0BATEILHOTO U
HapajyIeIbHOTO COeTMHEHUN MPOBOJHUKOB): IJIAHUPOBATh HMCCIEIOBaHUE, COOMpATh YCTaHOBKY M
BBINOJIHATh M3MEPEHMs, CIeAys NPEAIOKEHHOMY IUIaHy, (UKCHPOBATh DPE3YJbTaThbl MOTY4YEHHOU

3aBHCUMOCTH B BUJIC Ta6J'II/IH u I‘pa(l)I/IKOB, ACJIaTh BBIBOJELI 110 pE3yjIbTaTaM UCCICAOBAHNA,
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e IIPOBOJUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIUYMH (yAeIbHAs TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHUBIIEHUE TIPOBOJHMKA, pab0Ta U MOILTHOCTH JIEKTPUIECKOTO TOKA): TUIAHUPOBATH U3MEPEHHS,
coOuparbh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs IpPEIIOKEHHOW HMHCTPYKLUHH, U BBIYUCIATH
3HA4YEeHUE BEJIMYHHBI;

e coOmoJaTh NpaBuiia TEXHUKH O€3011aCHOCTH ITpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;

e  XapaKTepu30BaTh MPHHLUIBI AEUCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM
Ha WX onucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, TapoBas TypOHHA,
amMIepMeTp, BOJBTMETpP, CUYETUMK DJICKTPUYECKOM HHEPIUH, HJIEKTPOOCBETUTEIbHbIE NPUOOPHI,
HarpeBaTesbHbIe 3JIEKTPONPUOOPHl (IIPUMEPHI), WIEKTPUUECKUE MPEAOXPAHUTEINHN, HIIEKTPOMArHUT,
AIIEKTPOABHUTATENb MMOCTOSIHHOTO TOKAa), MCIOJB3Ys 3HAHUS O CBOMCTBAaX (M3WYECKHUX SIBICHUU U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaThb MPOCThIE TEXHUUYECKHE YCTPOICTBA M H3MEpUTENbHbIE NPUOOPHI IO CXeMaM |
CXEMaTHYHBbIM PUCYHKaM (KUIKOCTHBIH TEpPMOMETp, TEPMOC, MCUXPOMETpP, FMIPOMETP, JIBUTATEIIb
BHYTPEHHEI'0 CropaHus, 3JIEKTPOCKOII, PEOCTAT), COCTABJISATb CXEMbl JJIEKTPUUYECKUX LENel C
IIOCJICZIOBATENIBHBIM U MapajUIeIbHBIM COSIMHEHHEM JIEMEHTOB, Pa3jifyasi YCIOBHBIE 0003HAUYEHHUS
3JIEMEHTOB JIEKTPUYECKHX LIETIeH;

e IPUBOAMUTH HpPUMEPbl (HAXOAUTH HHPOPMALHUIO O MpUMEpax) MNPAKTUUYECKOTO MCIIOJIb30BAHMS
¢u3nyecKuX 3HaHWM B MOBCEAHEBHOM >KM3HU NIl oOecrieueHus: 0€30MacHOCTU MpHU OOpalleHuH ¢
npubopaMl M TEXHUYECKUMHU YCTPOICTBaAMH, COXpaHEHMsI 3J0pOBbS U COONIOJCHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILLEH CPELE;

e  OCYILECTBJISATh NOUCK HHPOPMALUHU PU3UUECKOTO cosiepkanust B IHTepHeTe, Ha OCHOBE MUMEIOIIUXCs
3HAaHUW M TMYTEM CpPAaBHEHHUS JONOJIHUTEIbHBIX HCTOYHHKOB BBIIEIATH HHPOpPMAIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEJIOCTOBEPHOI;

e HCHOJb30BAThH MPHU BHIIOIHEHUH YUYEOHBIX 33aHUN HAYYHO-IIOMYJIIPHYIO JIUTEPATYPY (PU3NUIECKOTO
COJIEp)KaHus, CIPAaBOYHBIE MaTepualbl, pecypcel ceTh VHTepHeTr, BnageTs NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHbIE MUCHbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 0000mas nHpopMaluo 13
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOr0 COAEP)KaHUS, B TOM 4YHCIE MyOJMYHO NPEICTABIATH
pe3yJbTaThl MPOEKTHON MIIM MCCIEA0BATENbCKON EATENbHOCTH, TP 3TOM IPAMOTHO MCIIOJIb30BaTh
M3YYEHHBII MOHATUITHBIN anmnapaT Kypca GU3UKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3EHTAIUEH;

e TIpU BBINOJIHEHUU Y4YEOHBIX IMPOEKTOB W MCCIEAOBAHUN (DHU3MUECKUX MPOIECCOB pPACIPENEATh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 33JauyaMH, CIEIUTh 32 BHINOJIHEHUEM
IUIaHa ACWCTBUI M KOPPEKTUPOBATh €r0, aIeKBaTHO OILIEHWBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTD
IpyNIbl, BBICTPaUBAaTh KOMMYHHKAaTHBHOE B3aUMOJEWCTBUE, MPOSBISAS TOTOBHOCTh pa3pelaTh

KOH()JIUKTBI.
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K konmy oOyueHus B 9 KJjacce IpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkatb CHOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHUI:

e HCIOJIb30BaTh IOHATHS: CUCTEMA OTCUETA, MATEpHAIbHAsA TOYKA, TPACKTOPHUSA, OTHOCHUTEIBHOCTh
MEXaHWYECKOTO JBIKEHUs, nedopmarus (ynpyras, miacTH4ecKas), TpeHHE, [IEHTPOCTPEMUTEIBLHOE
YCKOPEHHE, HEBECOMOCTD U TEPETPY3KH, IIEHTP TSIKECTH, a0COTFOTHO TBEPOE TEJIO0, IEHTP THKECTH
TBEPAOTO Tela, PAaBHOBECHE, MEXaHMYECKHE KOJICOAHMsI U BOJHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK,
QJIGKTPOMATrHUTHBIC  BOJIHBI, IIIKajda JJIGKTPOMArHUTHBIX  BOJIH, CBET, OJHU30PYKOCTh |
JATbHO30PKOCTh, CIEKTPBI UCITYCKAHUS U TIOTJIOICHHMS, anbda, 6eTa- U TaMMa-u31ydeHus, H30TOIIbI,
siIepHAsi YHEPTeTHKA;

e pa3nMyaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBUKEHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOTHOE MaJeHHE TEJ, PaBHOMEPHOE JABMKEHUE IO OKPYKHOCTH,
B3aMMOJICHCTBHE TEJ, pPEaKTUBHOE [IBIDKEHUE, KojeOaTenbHOe [BIDKEHUE (3aTyXarolue Hu
BBIHYJICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBIKEHUE, OTPAKEHUE 3BYKA, MPSMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA, ITOJHOE BHYTPEHHEE OTPaXEHUE CBETA,
pasnokeHue Oeoro CBeTa B CHEKTP W CIOKEHHUE CIEKTPAIBHBIX I[BETOB, MIHCIICPCUSI CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JTHHEHYATOr0 CIEKTpa U3JIyYEHHUs) MO OMHUCAHUIO
UX XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOe SBICHHE,

e pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUYECKUX SBJICHHM B OKpYXKalolieM MUpe (B TOM YHUCIE
du3ndeckue SIBICHUS B MPUPOJIC: MPWIKWBBI M OTIUBBI, JBIKeHHE TIaHEeT COJIHEYHOM CHCTEMBI,
PEAaKTUBHOE JBUKEHHUE >KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPSICEHHUE,
ceificMHuYecKre BOIIHBI, I[yHaMH, 9XO0, IIBETa Tell, ONTUYECKHE SBICHUS B MPHUPOJE, OMOIOTHUYECKOE
JNEUCTBUE BUJMMOTO, YJIBTPA(PHUOIETOBOTO M PEHTTCHOBCKOTO M3JIyYeHUH, €CTECTBEHHBIN
paauoakTUBHBIA (HOH, KOCMHYECKHE JIYYH, PAIUOAKTUBHOE H3IyUYEHHUE TPUPOTHBIX MHHEPAJIOB,
NECTBUE PAJMOAKTUBHBIX HW3IyYEHHH Ha OpraHu3M 4UeJjoBeKa), MpU OSTOM TEPEBOAUTH
MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIAENATH CYIICCTBEHHBbIE CBOWCTBA (MPU3HAKH) (PUINUECKUX
SIBIICHHI;

e OMNWCHIBaTh M3YYCHHBIC CBOWMCTBA TeN W (DU3UYECKUE SIBJICHHS, MCTONB3Ys (PU3NUECKHE BETUUMHBI
(cpemHsist ¥ MTHOBEHHAsI CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JIBH)KEHUHU, YCKOPEHUE, TIepeMEIIeHHE,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHUs, CUJa YIPYrocTH, CUja TSKECTHU, YCKOPEHHE CBOOOTHOTO
MajieHus, BEC Tela, HMIYJIbC Tela, HMITYJIbC CHJIBI, MEXaHW4Yeckas pabdoTa W MOIIHOCTD,
MOTEHIMAIbHAAg SHEPrusl Teja, MOJHATOTO HAaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUIUAJIbHAS JSHEPTHs
CXKaTOM MNPYKMUHBI, KUHETUYECKAsT JHEPrus, INOJIHAS MEXaHWYECKas JHEPrUs, MEpUOJ U 4YacToTa
KoneOaHui, JMMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEJIOMJICHUST CPE/Ibl), TIPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DPU3MUECKHIH CMBICI HCIOJIB3YEMBIX

BCJIIMYHH, 0003HAYECHHUS U CANHUIbI (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH, HaXOAUTHb q)OpMy.]'IBI, CBs3bIBAOIINEC
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JAHHYIO (U3UYECKYI0O BEJIMYMHY C JPYrMMHM BEIMYMHAMM, CTPOMTH TIpadUKU H3Yy4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHUYHH;

e  XapaKTepu30BaTh CBOWCTBA Tel, (PM3NUYECKUE SBICHHUS W MPOIECCHI, UCIOIb3YS 3aKOH COXpPAaHEHHUS
SHEpPIrux, 3aKOH BCEMUPHOI'O TATOTEHUS, MPUHLMIT CYNEPIO3ULUHN CHJI, IPUHLUI OTHOCUTEIbHOCTH
["anunes,, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMITYJbCA, 3aKOHBI OTPAXKEHMS U INPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHHs 3apsIOBOIO M MAaCCOBOTO YHCEN NPU SIEPHBIX PEAKIHsIX, MPHU ITOM
JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMaTHYECKOE BBIPaKEHHE;

e OOBACHATH (pU3MUECKHE NTPOLECCH] M CBOMCTBA TE€J, B TOM YHUCIIE U B KOHTEKCTE CUTYALMH MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BbIABJIATH NPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3
2-3 JOTWYECKHX IIaroB C OMOPOH Ha 2—3 M3YYECHHBIX CBOMCTBA (M3NYECKHUX SBICHHUH, (PU3UICCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewarb pacu€THbIC 33aJaud (ONMMpPAIOIIMECs HA CUCTEMY M3 2—3 ypaBHEHMIi), UCIOJb3Ys 3aKOHBI U
(bopMyIbl, CBA3bIBAIOIINME (PU3UUYECKUE BEIMUMHBL: HA OCHOBE aHAJIM3a YCJOBHUS 33Ja4M 3alUChIBATh
KpaTKoe YCIIOBHE, BBIABISITH HEJOCTAIOIIME WM W30BITOYHBIC JAaHHBIE, BHIOMPATh 3aKOHBI U
dopMynbl, HEOOXOAMMBIE JUIsI PpEIICHUs, MPOBOAMTH pPACYETHl M ONEHHWBATH PEATHCTUYHOCTD
HOJYYEHHOT0 3HaYeHUs (PU3NYECKON BETMUNHBL;

e pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIU (PU3MUECKUX METO/0B, UCIOIb3Ys
ONMCaHWE WCCIIEJOBAHMS, BBIICIATh TPOBEPSEMOE TIPEANONIOKEHNE, OLEHUBATh MPABUIBLHOCTD
NOpSI/IKa TIPOBEIEHUS MCCIIEOBAHMS, JI€IaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIIBTATHI HAOIIOICHHHA
U OIBITOB;

e IIPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SABICHUM MM (GU3NYECKUX CBOMCTB Tel (M3ydeHHe
BTOpPOTO 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHWsS DHEPruH, 3aBUCHMOCTH IEpHO/Aa KOIeOaHMit
NPYKWUHHOTO MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYXKHUHBI U HE3aBUCHMOCTh OT aMIUIATY/IbI
MaJIbIX KOJIeOaHUH, MPSMOIMHENHOE PaCIPOCTPAaHEHUE CBETA, pa3okKeHHe OEJoro CBeTa B CIEKTD,
U3y4yeHHe CBOWCTB M300pakeHUS B IUIOCKOM 3€pKajle M CBOWCTB M300pa)kKeHUs IpeaMeTa B
coOuparomieid  JMH3e, HAOMIOJEHUE CIUIOUIHBIX W JIMHEHYaTbIX  CHEKTPOB  U3JIyUYEHHS):
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO HaOOpa 00OpYHOBaHHS, ONHCHIBATH XOJI
OTIBITA U €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

e MPOBOJUTH INPH HEOOXOTUMOCTH CEpPHUI0O MPSAMBIX HM3MEpPEHHH, OmNpeAessisi CcpeiHee 3HaueHue
u3MepsieMoil Benu4yuHBbl ((POKYCHOE pacCTOsiHHME CcOoOMparomiel JHH3bI), OOOCHOBBIBATH BBHIOOD
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

e MPOBOJUTH HCCIICOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C HCIOJIB30BAHUEM MPSMBIX
U3MEpeHuil (3aBUCHMOCTh MYTH OT BPEMEHU NpPU PABHOYCKOPEHHOM JIBIKEHHHM O3 HadalbHOM
CKOpOCTH, Iepuoja KojJeOaHuil MaTeMaTHMYeCKOro MasTHUKA OT JUIMHBl HUTH, 3aBUCHUMOCTH yIJa

OTpakKeHMsI CBeTa OT YIJla MaJeHus M yrja MpeloMJIeHHs OT yria MajeHHs): IUIaHUpPOBATh
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UCCIICIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY, (MKCHUPOBATb pE3yJIbTAaThl IOJYyYEHHOM
3aBHCUMOCTH (DM3MYECKUX BEIMYUH B BHJE TaONHIl M Tpa(uKOB, JENaTh BBIBOIBI M0 PE3yJibTaTaM
UCCIIEI0BaHMS;

e IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH (CPEAHssl CKOPOCTh U YCKOPEHHUE Tella MpU
PaBHOYCKOPEHHOM  JIBUKEHUHU, YCKOPEHHE CBOOOJAHOIO NaJeHHs, JKECTKOCTh IMPYKUHBI,
KOO(QQHUIMEHT TPEeHUs CKOJBKEHHs, MeXaHHMueckas paboTa W MOIIHOCTh, YacTOTa U TEPHOA
KOJICOAHUH MaTeMaTU4YecKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKasl CHiIa COOMPAIOIICH JIMH3HI,
paIuMOaKTUBHBIA (DOH): IUIAHUPOBATb M3MEpPEHHs, COOMpPATh HKCHEPUMEHTAIBbHYIO YCTAHOBKY MU
BBINOJIHATh U3MEPEHHUs, Clelys NPeAJOKEHHONM HMHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEIMYUHBI U
AQHAJIN3UPOBATH MOJIYYEHHbIE PE3YIbTATHI C YUETOM 33JaHHOM MOIPELUIHOCTH U3MEPEHMUIA;

e COOJIIOJIaTh IPAaBUJIA TEXHUKU OE€30MaCHOCTH P padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

e pa3nyaTh OCHOBHbIE MPHU3HAKM M3YUYEHHBIX (U3MYECKMX MoOJeJIel: MaTepuajbHas TO4YKa,
abCOJIIOTHO TBEPJIOE TEJIO, TOUEUHBIM HMCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIaHETapHas MOJIEJb
aToMa, HyKJIOHHasl MOJI€JIb aTOMHOTO S/1pa;

e  XapaKTepU30BaTh MPHHLMUIBI ACHCTBUS M3yYCHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOi
Ha UX ONMCaHus (B TOM YHCIE: CIIMJIOMETp, JaTYUKHU MOJIOKEHHSI, pACCTOSIHUSA U YCKOPEHMS, paKkeTa,
9XO0JIOT, OYKH, MEPHUCKOI, (hoToanmnapar, ONTUYECKHE CBETOBOJbI, CHEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucrionb3ys 3HaHUS O CBOMCTBaX (U3WYECKUX SIBICHUM M HEOOXOoauMble (PU3NYECKUE
3aKOHOMEPHOCTH;

e UCHOJB30BATH CXEMbl M CXEMAaTUYHbIE PHUCYHKHM M3YYEHHBIX TEXHHUECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOIMUYECKUX IPOLECCOB IMPH PELICHHH Y4eOHO-IPAaKTHYECKUX
3aa4, ONTHUYECKHUE CXEMBbl I HOCTPOCHMS M300pak€HUH B IUIOCKOM 3€pKajie M CcOOMparoLIeit
JIVH3E;

e MPHUBOAMUTH NpPUMEPHI (HAXOAUTH HWHPOPMALHUIO O MpUMepax) NPAKTUYECKOTO HCIIOJIb30BaHUS
(¢u3nuecKux 3HAHUU B MOBCEIHEBHON >KM3HU Ml obecredyeHus: 0e30MacHOCTH MpHU OOpallleHuH ¢
npubopaMu H TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHECHHUS 3/I0pPOBbSI M COONIONEHHS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH Cpele;

e OCYILECTBJISATh MOUCK HH(pOpMaIUKM (GHU3HUUECKOro cojaepkaHust B MHTepHeTe, CaMOCTOSTENBHO
bopMynupys TMOMCKOBBIA 3alpoC, HAXOAWTh MYTH ONpEIENeHHUs JIOCTOBEPHOCTH MOJYYEHHOM
UHPOPMAIINK Ha OCHOBE MMEIOIIMXCS 3HAHUN M TOTTOJTHUTEIHHBIX UCTOYHUKOB,;

e WCIOJB30BATH MPH BHITIOTHEHUU YUYEOHBIX 33aHUN HAYYHO-TIOMYISIPHYIO JIATEPATYPY PUINIECKOTO
COJepXKaHUs, CIpPAaBOYHbIE MaTepHajibl, pecypcsl ceTu VHTepHeT, BlaaAeTh NpuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBanus HHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOLIECHHS HA OCHOBE HH(OPMAILIUU U3 HECKOJIBKUX

HUCTOYHUKOB (PU3MUECKOro COAEp)KaHUs, MYyONUYHO MPEACTaBIATh PE3YyJIbTaThl MPOEKTHON WIH
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I/ICCJ'IeJIOBaTGHBCKOﬁ JACATCIIBHOCTU, IIPHU O3TOM I'PaMOTHO HCIOJIb30BATh I/IBYIIGHHBIﬁ MMOHATHHHBIN

amnmapar M3y4aeMoro paszena (pU3MKH M CONPOBOXKIATH BBICTYIUIGHHE IMpEe3eHTalued c¢ yd&éToMm

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

Ne

/o

HanmenoBanne pasaciioB u

TEM MpOTrpaMMBbl

KomngecTBo yacos

Bcero

KonTposnbhbie

paboThI

[IpakTnueckue

paboThI

DnekTpoHHbIC (IU(PPOBLIE)

o0Opa3oBaTeNbHbIE PECYPCHI

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa

1.1||®Pu3uka - Hayka o mpupoze 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
1.2 ||®du3nudeckre BEMTMINHBI 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
1.3 ||[EcTecTBEeHHOHAYUYHBIN METO/ 2 1 bu6nuoreka [IOK
MTO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6

Pasnean 2. [IepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BellleCTBA

2.1||Ctpoenue BemiecTBa 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
2.2||ABmxeHune U B3aUMOJICUCTBHE|| 2 1 bubnuotexa [JOK
YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
2.3||ArperaTHble COCTOSTHUSA 2 bubnuotexa [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 |{Mexannueckoe IBUKCHUE 3 but6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.2||Muepius, Macca, IIIOTHOCTh 4 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
3.3||Cuma. Bune! cun 14 1 2 but6mmoreka [IOK

https://m.edsoo.ru/7f416194
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Ne || HammenoBaHue pa3aenoB u KonnyecTBo vacos DnekTpoHHbIC (IU(PPOBLIE)
n/m TEM MpPOTrpaMMBbl Beero|[Kontponshsie|[Ipaktiyeckue o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
Uroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
4.1| dasnenue. [lepenaua 3 bubmuorexa [JOK
JaBJICHUS TBEPIBIMH TECIIAMH, https://m.edsoo.ru/7f416194
KUJKOCTSAMHU U Ta3aMU
4.2\ daBneHue >KUIKOCTH 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 ||AtmocepHOe naBiIeHNE 6 bubnmnoreka [JOK
https://m.edsoo.ru/7f416194
4.4 || [Ie¥icTBHE )KHIKOCTH M rasza 7 1 3 bu6mmoreka [IOK
Ha MOTPYKXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. PaGora n MOIHOCTD. JHeprus
5.1|[Pabota u MOIITHOCTH 3 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
5.2|[[TpocTbie MEXaHU3MBI 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
5.3 |[Mexanudeckast SHEPTUS 4 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOIT'PAMME
8 KUIIACC
Ne || HammeHoBaHMe pa3aeinoB U KonmuectBo yacos DnekTpoHHbIe (IU(PPOBHIE)
/1 TEM IPOTPaMMBI Beero|[Kontpomsasre|[Ipaktiaeckue o0pa3oBaTeNbHbIE PECYPChI
paboThI paboTHhI

Pa3gen 1. TensioBbIe IBJICHUS
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Ne || HammeHnoBaHme pa3ienoB u KomuuecTBo uacos DnekTpoHHbIC (IU(PPOBEIE)
n/m TEM MpPOTrpaMMBbl Beero|[Kontponsusie|[Ipaktiueckue o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
1.1||Ctpoenue u cBoiicTBa 7 bubmuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce
1.2||TemioBbie mpouecchl 21 1 5 bu6nmmoreka [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pazgea 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1||9nekTpruueckue 3apsabl. 7 1 bubnnoreka [HOK
3apspKEeHHbIE TeNna U UX https://m.edsoo.ru/7f4181ce
B3aWMO/ICHCTBUE
2.2 |ITocrostHubli AnekTpudeckuit || 20 1 7 bubnnorexka HOK
TOK https://m.edsoo.ru/7f4181ce
2.3 |MarauTHbIC SBIICHUS 6 1 1.5 bubnnoreka IIOK
https://m.edsoo.ru/7f4181ce
2.4|DnekTpoMarHuTHas 4 bubnuotexa [JOK
UHAYKIHS https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 14.5
YACOB I10 ITPOT'PAMME
9 KUIIACC
Ne|| HaummenoBanue pa3nenos u KomnuecTBo vacoB OnekTpoHHBbIE (IIUPPOBLIE)
/1 TEM IPOTPaMMBI Beero|[Kontpomsasre|[Ipaktiaeckue o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
Paszpnen 1. Mexanudeckue siBJICHUSA
1.1 |[Mexaau4yeckoe JBUKECHHUE 1 10 1 bu6mmorexa [IOK
CHOCOOBI €ro ONUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 |[B3anmoeiicTBHE TEl 20 1 3 bub6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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Ne || HammeHoBaHue pa3ienoB u KomnuecTBo uacoB DnekTpoHHbIC (IU(PPOBLIE)
n/m TEM MpPOTrpaMMBbl Beero|[Kontponsusie|[Ipaktiueckue o0Opa3oBaTeNbHbIE PECYPChHI
paboThl paboThl

1.3||3akoHbI coxpaHeHUs 10 3 bubnuotexka [JOK
https://m.edsoo.ru/7t41a4a6

Uroro no pazgeny 40

Pa3zgen 2. Mexann4uecKue K0J1e0aHUA U BOJHEI

2.1 ||Mexannueckue KojaeOaHust 7 3 bu6mmoreka [JOK
https://m.edsoo.ru/7t41a4a6

2.2 ||[MexaHn4ecKkue BOJIHBI. 3BYK 8 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7t41a4a6

Wroro no pasaeny 15

Pa3nes 3. DiiekTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1|{|[DnekTpomMarauTHOE MoJje U 6 2 bubnunoreka [JOK
9JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7t41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1|3akoHbI pacripocTpaHEeHUs 6 2 bubnunoreka [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 ||JIMH36I 1 ONITHYECKHE 6 3 bu6mmoreka [JOK
npuOOpbI https://m.edsoo.ru/7f41a4a6
4.3 ||Pa3noxxeHue 6enoro cBeTa B 3 2 bubmuoreka [JOK
CIEKTp https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paszgen S. KBaHnToBbI€e sIBJICHUA
5.1||Mcnyckanue v NOrjiomneHue 4 1 bubnmoreka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2||Ctpoenue aToMHOrO siapa 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3||SlnepHble peakunun 7 1 1 bubnmuotexa [JOK

https://m.edsoo.ru/7f41a4a6
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Ne || HammeHoBaHue pa3ienoB u KomnuecTBo uacoB DnekTpoHHbIC (IU(PPOBLIE)

n/m TEM MpPOTrpaMMBbl Beero|[Kontponsusie|[Ipaktiueckue o0Opa3oBaTeNbHbIE PECYPChHI

paboThl paboThl

Uroro no pazgeny 17

Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb

6.1 ||[[ToBTOpenue u 0600IIeHNE 9 2 bubnmoreka [JOK
cojiepkaHus Kypca GU3UKH 3a https://m.edsoo.ru/7t41a4a6
7-9 xnacc

Hroro no pasneny 9

OBILEE KOJIMYECTBO 102 3 27

YACOB I10 ITPOT'PAMME

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YYUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

®usuka: 7-# kiacc: 6a3oBbii ypoBeHb: yueOHuk/ M.M.Ilepriikun, A.M.VBaHOB.- 3-€ u3z., nepepad.
— Mocksa: IIpocsemenne 2023.
dusuka: 8- kiacc: 6a30Bblif ypoBeHb: yueOHuk/ M.M.Ileppimkun, A.M.MBaHoB.- 4-¢ u3n., crep. —
Mockaa: IIpocBemienue 2024.
®dusuka: 9-i kiacc: 6a3oBbiil ypoBeHb: yueOHuk/ U.M.Ileppiikun, E.E.I'yrauk, A.M.MBaHoB,
M.A IlerpoBa.- 4-e u3n., crep. — Mocksa: [Ipocsemenne 2024.
METOANYECKHUE MATEPHUAJIBI JIJI1d YUUTEJIA
Ousuka. J(unaktudeckue matepuainsl K yaeOHuky A.B. Ileprimkuna. 7 knacc/Mapon A.E., Mapon
E.A.
®usuka. COOpHHUK BOIPOCOB U 33/1a4 K yueOHuKy A.B. Ilepbimkuna. 7 knacc/Mapon A.E., Mapon
E.A., ITo3oiickuii C.B.
®usuka. Jluarnocruyeckue padotsl k yueOHuky A.B. Ileprikuna. 7 knacc/lllaxmarosa B.B.,
[Medep O.P.
®usuka. Tectol. 7 kitacc/XannanoB H.K., Xannanosa T.A.
®dusuka. Meroanueckoe nocobue k yueouuky A.B. Ieppimkuna. 7 knacc/@unonosuy H.B.
Ousnka. J[nnaktnaeckue matepuansl K yaeOuuky A.B. Tlepsimkuna. 8 kmacc/Mapon A.E. , Mapon

E.A.
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®usuka. COOpHHUK BOIIPOCOB U 3a/1a4 kK yueOHuKy A.B. Ileprimkuna. 8 kimacc/Mapon A.E., Mapon
E.A., Ilo3oiickuii C.B.

@usnka. lnarnoctuueckue padotsl k yueOuuky A.B. [leppimkuna. 8 kinacc/Illaxmartosa B.B.,
[edep O.P.

®usuka. Tectrl. 8 kitacc/Xannanos H.K., Xannanosa T.A.

®usuka. Merognueckoe nocodue k yueouuky A.B. Ileppimkuna. 8§ knacc/@unonosuy H.B.
Owusuka. Aunakruaeckue marepuansl Kk yaeoOnuky A.B. [lepeimkuna, E.M. I'yrauk. 9 knacc/Mapon
A.E., Mapon E.A.

®dusnka. COOpHHUK BOIIPOCOB U 3a11a4 K yueOHuKy A.B. [leprimkuna, E.M. I'yrHuk. 9 kitacc/Mapon
A.E., Mapon E.A., Ilo3otickuii C.B.

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

®usuka. Meroandeckoe nocodue k yueoHuky A.B. [lepsimkuna, E.M. I'ytHuk. 9 knacce/['yTHUK

E.M., Uepnukosa O.A.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnmoreka — Bc€ mo nmpeamery «Pusnkay. — Pexxum nocryna: http:// www.proshkolu.ru
BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

Enunnas xomtekuus nudpoBbix o0pa3oBaTenbHbIX pecypcoB. — Pexxum nocrtyma: http://school-
collection.edu.ru

HuTtepecHble MaTepualibl K ypokam (PU3MKH 110 TeMaM; TeCThI [0 TeMaM; HaTJIsIHbIC TOCOOUS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

[ludpossie oOpazoBaTenbHbIe pecypcebl. — Pexxum poctymna: http://www.openclass.ru
DneKTpoHHbIe yueOHUKHU 10 pusmke. — Pexum nocryna: http://www.fizika.ru

Ennnas komnexius nudpoBbix 00pa3oBaTebHBIX pecypco. http://schoolcollection.edu.ru/catalog/
®denepanbHbIi LEHTP HH(POPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/
Wutepner ypok. http://interneturok.ru/ru/school/physics/

Kupas ¢pusmka: oOyuaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

®wusuka.ru. http://www.fizika.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

YUYEBHOE OBOPY/IOBAHHUE

HpOCKTOp, KOMIIBIOTCPDI, INIAHIICTBI, UHTCPAKTHUBHAA J0CKa, TETPpAaaAHu, pPYUKU

JleMoHCTpanmoHHOE 000pyAOBaHNE KaOuHETa (PU3UKU

OBOPYJAOBAHMUE JJIAA NTPOBEJIAEHUSA ITPAKTUYECKHUX PABOT
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[TpoekTop, KOMIBIOTEPHI, MIAHIIETH], MHTEPAKTUBHAS JOCKA, TETPAIH, PyUKU

JlaboparopHoe o0opyaoBaHue kKabuHeTa GUBUKH
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Jlnct cornacosaHus kK JokymeHTy Ne nporpamma no ¢pumsmke ot 13.09.2024
WHnunaTop cornacoBanus: Kawanoea [.T. OQupekTop
CornacoBaHue nHnyumnposaro: 13.09.2024 08:16

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Kawanoea [.T. A

13.09.2024 - 08:17
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