MYHHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEX/JIEHUE
«IIIKOJIA-JIUIIEH UMEHHU TEPOSI COBETCKOI'O COIO3A ®EJIOPA ®EJOPOBUYA
CTEITIAHOBA» TI'OPOJA CAKH PECIIYBJIMKH KPBIM
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[1€1arOrHYECKUM COBETOM k OOII 00O, Hupexrop MBOYVY «lllkona-nuuei
MBOY «llIkoma-1uIieii M. YTBEpIK/ICHHOH MIPHKA30M TI0 uM. ['epos
I'epost Coserckoro Coroza ©.0. KO Coserckoro Coroza ©.D.
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(mpotokoa ot 25 aBrycra 0T 29.08. 2023 r Ne 382- ]I A.B.
2023r. Ne 12) CumoHoOBa
29 aBrycta 2023r.
PABOYASA IMTPOTPAMMA
mno dusuke
(HauMeHoBaHue y4eOHOro npeaMeTa WiM Kypea)
YpoBeHb 00pa3oBaHus OCHOBHOE€ 00111ee 00pa3oBaHue
(HayanpHOE, OCHOBHOE MJIN CpeiHee ofliee oOpa3oBaHue)
YpoBeHb usyuenus npeamera (06a30Bblil, NPoQUIbHBII) 02a30BbIi
Kaace 7-9

Yuyurean: Kpacrokosa O.C.

Kosn4ecTBO 9acoB: 0o01ee uncio yacos- 238 yaca:
7 xnacc — 2 gaca (68 gacoB)

8 ximacc — 2 ygaca (68 gacoB)

9 knmacc — 3 gaca (102 gacoB)

Cpok peanu3anuy NporpamMmmbl 3 rona

IIporpamma pa3pa6oTaHa Ha OCHOBe:

»  ®enepanpHoro 3akoHa Poccuiickoit denepanun ot 29 nekabps 2012 r. Ne 273-d3 "O6
obOpazoBanuu B Poccutickoit @eaepanun" (C I3BMEHEHHUSIMHU);

* mnpukaza Munnpocseuienust Poccuu ot 18.05.2023 Ne 370 «O06 yrBepKaeHUH
(dhenepanbHO 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOTO 00I1Ier0 0Opa3oBaHusy» (nanee —
OOIT O00);

* mnpukaza Munnpocseuienust Poccuu ot 31.05.2021 Ne 287 «O06 yTBepKIaeHUH
(benepanbHOrO rocy1IapcTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO OOIIIETO
obpazoBanus» (aanee — ®I'OC OOO TpeTbero MOKOJICHUs);

* mpukaza Munnpocsenienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHM3alliil ¥ OCYILECTBJICHHS 00pa3oBaTeNbHON JAEATEIBHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTenbHBIM  MpOrpaMMaM  — 00pa30BaTENbHBIM — MPOrpaMMaM  Ha4albHOTO
o0I1ero, OCHOBHOTO OOIIEro M cCpeaHero ooOmero o0pazoBaHus» (C HM3MEHEHHSIMH U
JOTIOJTHCHHSIMH )

» Paboueii nporpammel Bocniutanusg MBOVY «lllkona-nmuueit um. I'eposi Coerckoro Corosa
@®.®. CrenanoBay.
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PABOYYAS MTPOI'PAMMA 110 ®PU3UKE

Pabouas mporpamma mo y4deObHomMy mpenmery «®Dwusuka» (0a30BBI ypOBEeHB) (IIpeaMeTHas
obmacte «EcTecTBeHHO-HaydyHBIE TPEAMETHI») (Jajiee COOTBETCTBEHHO - IMporpamMma Mo (usmke,
¢u3nKa) BKIIOYACT MOSICHUTENBHYIO 3aIKCKY, COJACpKaHUE OOYyYeHHs, TUIAHHUPYEMbIE Pe3yIbTaThI
OCBOEHUS ITPOrpaMMBI 110 (PU3UKE.

IHosicHuTeILHAS 3aNIUCKA.

[Iporpamma mo (¢u3nMke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTaBJIE€HA Ha OCHOBE
MOJIOKEHUH U TpeOoBaHMM K pe3yabTaTaM OCBOEHHMS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBatenbHON TIporpammel, npeactaBieHHbIXx B PT'OC OO0, a Takxke ¢ yu€tom deaepanbHOn
paboyeil mporpaMMbl BOCIIUTAHUS U KOHLIETILIUY NpenoAaBaHus yueOHoro npeameTa « Du3nkay.

Copneprxkanue mporpaMmbl MO (DU3MKE HAMpPaBICHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH OOy4arolUXCsd U OPraHMU3alMI0 M3ydeHH (U3MKM Ha JAeATeIbHOCTHOM ocHoBe. B
nporpaMMe 1O (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TMpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO k MIaHUpPYEeMBIM JUYHOCTHBIM M METaNpeAMETHBIM pe3ysibTaTaM
oOyueHus1, a Tak’Ke MEXIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUYHbBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsI.

[IporpaMmMa mno ¢u3uke ycTaHaBIMBAaeT pachpeesieHue ydyeOHOro Marepuajia Mo Tojam
oOydyeHuss (Mo Kiaccam), TMpeaIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOTO COJEP KAaHUSA U Y4ETE BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

dusnka SABISAETCA CHUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEJIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JISKAT B OCHOBE IIPOLIECCOB M SIBJICHUMN, M3Yy4aeMbIX XUMHEH,
Ouosiorueil, acTpoHOMHeH U (QU3MUECKOW reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MHpa, IpeJocTaBiIseT HauOosee sICHble 00pa3libl IPUMEHEHUs HAydHOTO METoJa
MIO3HAHHUS, TO €CTh CIIOCO0a MOJYyYEeHUsI JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa 13 r1aBHbIX 33434 GU3MUecKoro 00pa3oBaHus B CTPYKType 001ero oopa3oBaHHsi COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U MHTEpECa K HayKe y 00yJaromuxcs.
W3yuenne @u3nku Ha yriayOnEHHOM YpOBHE IpEANosaraeT OBJIAJEHHE  CIEAYIOIIMMHU
KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

HAy4YHO OOBSCHATH SIBJICHUS, OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;
MHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BaTh HAyUHbIE 10KA3aTEIbCTBA Ul OJIYYEHUS BBIBOJOBY.
Ienn u3ydenus: Gpu3MKu Ha ypoBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs ONpEIETeHbl B KOHLEHIMU
npernojaBaHus yuebHoro  npeamera «Du3uKa»

B oOpa3oBareibHbIX opraHumzauusix Poccuiickoit @enepanuu, peaqu3ylOUIMX OCHOBHBIE
o01mieo0pa3oBaTebHbIE TPOTPAMMBI.

Ileay u3yvyenus GU3NKu:

e npuoOpeTeHHe MHTepeca M CTpeMIJIeHUs 0oOydaromMXcs K HAyYHOMY HM3YYEHHUIO MPHUPOJBbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE NPEACTABICHUI O HAYYHOM METO/Ie MO3HAHUS U (POPMUPOBAHUE

® HCCJENI0BATENBCKOIO OTHOUIEHHS K OKPYXXAIOLIUM SIBJICHUSIM;

e (opMupOBaHME HAyYHOTO MHPOBO33pEHHs KaK pe3yibTaTa H3y4eHHs OCHOB CTpPOCHHUS
MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;



(bopMupoBaHHe MPEICTABICHUA O PO (GU3UKHU U1 Pa3BUTH APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHI;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymedl mnpodeccHoHaIbHON
NESITEIbHOCTH, CBSI3aHHOW C (PM3MKOW, MOJrOTOBKA K JajibHEHIIEMY OOYy4eHHIO B 3TOM
HaIpaBJICHUU.

JocTuikenne 3THX 1ejedl NporpaMMbl mo (u3nMke Ha YpPOBHe OCHOBHOIO 001Iero
o0pa3oBaHus o0ecne4nBaeTCsl pelIeHUEeM CJIeAYIOIUX 321a4:

MpUOOpeTEeHNEe 3HAHUN O JUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,
MEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpHOOpeTEeHNEe YMEHUW OIMUCHIBATh M OOBSICHITh (PU3UUCCKHE SBJICHHS C MCIOJIh30BAaHUEM
MOJIYYCHHBIX 3HAHUI;

OCBOGHHME METOJIOB pEIICHUs NPOCTEHIIMX pacu€THBIX 3a7ad C KCIOJIb30BaHUEM
(u3HUECKUX MOJIeNIel, TBOPUECKHUX U MPAKTHKO-OPUEHTUPOBAHHBIX 337144,

pa3BUTHE YMEHWH HAOJIOAATh NMPHPOIHBIC SIBJICHUS W BBITOJHSATH OIBITHI, JIAOOpATOPHBIC
paboOTBl M AKCIEPUMEHTAJIbHBIC WCCIICIOBAHKUS C HWCIOJIb30BAHUEM HW3MEPHUTEIbHBIX
puodopoB;

OCBOEHHE MPUEMOB paboOThl ¢ uHPOpManuend (U3NIECKOTO COJEp)KaHUs, BKIIIOYAs
MH()OPMAIIHIO O COBPEMEHHBIX JOCTIIKEHUAX (DU3MKH, aHATIU3 U KPUTHUECKOE OICHUBAHUE
nHpopMmaiuu;

3HAKOMCTBO cO cepamu Tpo(decCHOHATBHON NEeSTEeNHbHOCTH, CBSI3aHHBIMU C (DU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NUYECKOI HAYKH.

OO6miee yMcaO YacoB, PEKOMEHIOBAHHBIX U M3ydeHUs (PU3UKH Ha 0a30BOM ypoBHE, - 238
4yacoB: B 7 kiacce - 68 yacoB (2 yaca B HEJCIIO),
B 8 kiacce - 68 yacoB (2 yaca B HEJIENI0),
B 9 kiacce -102 gaca (3 gaca B Helenio).

[Ipennaraemslii B mporpamMMe mo Gpu3uke nepedeHb J1adopaTopHbIX paboOT U OMBITOB SBISETCS

PEKOMECI0OBATCIIBHBIM, YUUTEIIb ACJIACT BBI60p IIpU IIPOBCACHUHA J'Ia60paTOpHBIX pa60T N OIIBITOB C

y‘léTOM HHANBUAYAJIbHBIX 0coOeHHOCTEHN o6yqa10m1/1xc;1, CIIMCKa

OKCIICPUMCHTAJIbHBIX 3aHaHHﬁ, nperaracMbix B paMKax OCHOBHOI'O IOCyAapCTBCHHOI'O 3K3aMC€Ha

o Gpu3uKe.

CopepxaHue obyueHusa B 7 Knacce.

Du3nka M e€ poJb B NO3HAHNH OKPV:KAIOIIEr0 MUPA.
dusuka - HayKa O IpHUpOAC. SIBnenus IIpUpPOALI. dusznyeckue SIBICHUS: MCXaHUYCCKHUC, TCIIJIOBBIC,

QJICKTPUYICCKHUEC, MAI'HUTHBIC, CBCTOBBIC, 3BYKOBBEIC.

dusnveckne BCJIMYMHBI. I/I3MepeHHe (I)I/ISI/ILICCKI/IX BCJIIMYMH. duznueckue HpI/I60pLI.

HOFpeI_HHOCTB HBMCPCHI/Iﬁ MG)KIIYHapO)IHaSI cucTreéMa CIAUHMUIIL.

Kak ¢u3nka u apyrue ecTecTBEHHbIE HAyKM H3ydaloT NMpupoiy. EcTecTBeHHO-HayuHBIH METO]
MO3HAaHUA: HaOJII0/IeHNEe, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT I10

IIpOBEpKe THIOTE3, OObsICHEHUE HabmogaeMoro siBieHHus. OnucaHue (U3NYECKUX SBICHUHA C
IIOMOILIBIO MOJEIIEH.
JleMoHcTpanuu.

MexaHHUYECKHE, TEILUIOBbIE, 3JIEKTPHYEeCKIE, MATHUTHbIE, CBETOBbLIE SIBJICHHUS.

dusnueckue npuodopsl U MpoLeaypa IPSIMbIX H3MEPEHHH aHAJIOTOBBIM M IU(POBBIM MPUOOPOM.



JIabopatopHbie paOOThI U OTIBITHI.

OmnpeneneHne IeHbl IeIeHUs IKaIbl H3MEPUTEIBHOTO PUOopa.

N3mepenue paccTossHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TENA.

Ormpezenenue pa3MepoB MaJbIX TEJ.

N3mepenue TemnepaTypbl Ipy MOMOLIH KUJKOCTHOIO TEPMOMETPA U IaTUMKa TEMIIEPaTyphl.
[IpoBenenue wuccinenoBaHus O IMPOBEPKE TMIIOTE3bl: JAJBHOCTH IOJIETA IIAPUKA, IYIIEHHOI'O
TOPU30HTAJIBHO, TEM 00JIblIIE, YeM OO0JIbIIE BBICOTA ITYCKA.

IlepBoHayaJbHbIE CBe/ICHUS 0 CTDOCHUM BellecTBa.

CTpOGHI/Ie BCIICCTBA: ATOMBI UM MOJICKYJIBI, WX PasMEpPHI. OHI)ITBI, JOKa3bIBArOIIUE JUCKPETHOC
CTpOEHHE BEIECTBA.

JIBm>xkeHue yactuil BemecTBa. CBs3b CKOPOCTH JIBMKEHHSI YaCTHUI[ C TeMIepaTypoil. bpoyHoBckoe
nBUKeHHe, U dy3us. BzanmoaelicTBue yacTull BellecTBa: NPUTSHKEHUE U OTTAIIKMBaHUE.
ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIITUMYECKHX)
Tell. B3anMocBsa3b MCKIY CBOMCTBaMHU BCIICCTB B PA3HBIX arp€raTHbIX COCTOSAHHUAX WU UX aTOMHO-
MOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJTBI.

JeMoHCTparmu.

Ha6nronenne 6poyHOBCKOTO TBIKEHUS.

Ha6nronenue auddysuu.

Habmonenue siBiaeHui, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.
JlaGopaTopHbie pabOTHI U OTIBITHI.

OreHka 1uaMeTpa aToMa METOJI0OM PSAOB (C UCIIOIb30BaHUEM (GoTorpaduii).

OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIUPEHHUSI Ta30B.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSIKEHHUS.

ABHiKeHNMe U B3aUMO/ICHCTBHE TeJl.

Mexannyeckoe nBUXKeHHE. PaBHOMepHoe U HepaBHOMepHoe nBuxkeHHe. Ckopocts. CpemHsis

CKOPOCTh IPU HEPABHOMEPHOM JBIKEHUU. Pacuér myTH v BpeMeHU JABHKEHUSI.

SIBnenne mHepuuu. 3aKOH MHepuuU. B3aumonelcTBue Tesl Kak NMPUYMHA U3MEHEHUS CKOPOCTH
nBUKeHHs Tesl. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTs BemiecTBa. CBS3b IUIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B eIUHUIIe 00bEMa BElIeCcTBa.

Cuna xak XapakTepucTHKa B3aumoaeicTBus Tei. Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl
C MOMOUIBI0 JWHAMOMeETpa. SIBleHue TATOTeHWs W cuia TsbkecTd. Cuila TSHKECTH Ha APYrux
wianerax. Bec Tema. HeecomocTh. Cro)KeHHE CHIJI, HANpPaBICHHBIX IO OJHOW MPSAMOIL.
PaBnopeiictByromas cui. Cuna TpeHus. TpeHHne CKOJIbKEHHUS U TPEeHUE MoKos. TpeHue B mpupoje
U TEXHUKE.

JleMoHcTpanyu.

HaGnronenne MexaHU4ecKoro ABMKEHHS Tela.

W3MepeHne cKopoCTH NMPSIMOJIMHEHHOTO IBUKECHUSI.

Habnronenue sSiBJIeHUS HHEPITHH.

HaGnronenue u3MeHeHus: CKOPOCTH MPH B3aUMOICHCTBUH Tell.

CpaBHeHHE Macc MO0 B3aUMOJICHCTBUIO TeIl.

CrnoxeHue cuil, HalPaBJIEHHBIX 110 OJJHOM MPsMOH.

JIabopaTopHbie paOOThI U OTIBITHI.



Ornpezenenre CKOPOCTH PABHOMEPHOTO ABMKEHUS (LIApUKa B KUJIKOCTH, MOJIETH JIEKTPUUECKOTO
aBTOMOOWIIS U TaK Jajiee).

Ornpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUs OpyCKa WK [IapHKa MO0 HAKJIOHHOMW TIIOCKOCTH.
Ornpenenenue MI0OTHOCTH TBEPOTO TeEa.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKCHHS (JIehOpMAaIIH) TPYKUHBI OT MIPHIIOKEHHON
CHUIEI.

OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Teja M XapakTepa
COITPUKACAIOIINXCS] TOBEPXHOCTEM.

JlaBJieHMe TBEPAbIX TeJ, YKHIKOCTEI M ra3oB.

JaBnenue. CrnocoObl yMEHBIIEHWS W YBEIWYCHUs JaBiieHus. J[laBmeHue raza. 3aBUCHMOCTH

naBJeHus ra3za oT o0béMa, Temmneparypsl. [lepeqada naBieHust TBEPABIMU TEJIAMH, KUJIKOCTIMHA U
razamu. 3akoH [lackamsa. [lHeBMaTHyeckue MaluHbL. 3aBUCUMOCTb JaBJICHUS KUIKOCTH OT
rryounsl. ['uapocratuyeckuii napagokc. CooOraromnuecs: cocyasl. ['uapaBinueckiue MEXaHUu3MBbl.
AtMmocdepa 3emmm u atmochepHoe aaBieHue. [IpuumHBI CyleCTBOBaHUSI BO3IYIIHOW 000JI0YKH
3emmu. OnbiT Toppuuerum. M3mepenne atMocdepHOro AaBieHHUS. 3aBUCHUMOCTH aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [IpuGops! 1yist u3mMepenus atMoc(hepHOTO JaBICHUSI.
JleiicTBHE XKUIKOCTH M Ta3a Ha MOTPY)KEHHOE B HUX TeJIO. BrITankuBaromas (apxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxoniaBanue.

JleMoHCTparmu.

3aBUCHMOCTb JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

Coo0mmaromuecs: CoCyIbl.

IM'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TaBICHHUSL.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHUJIBI OT 00bEMa MOrpY)KEHHOW YacTH Tejla W IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus Te: IUIABAHWE WJIM MOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEHN TeJa U )KUJKOCTH.

JlaGopaTopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tesa B BOJIE OT 00bEMa MOTrpyKEHHON B )KUJIKOCTh YacTH Tela.
OrnpeneneHre BbITATKUBAIOLIEH CUIIbL, JCHCTBYIOIIECH Ha TEJO, MOrPYKEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOLIEH CUJIbI, ICUCTBYIOIIEH HA TENO B KUIAKOCTH, OT MAaCChl
Tena.

OnBbITEL, JIEMOHCTPUPYIOUIME 3aBUCHMOCTb BBITAJKHUBAIOLIECH CHJIbI, JEWCTBYIOIIEW Ha TEIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTh YaCTH TENA U OT IIOTHOCTHU KUIKOCTH.
KoncrpynpoBanne  apeoMmerpa WiIM  KOHCTPYMPOBAaHHUE JIOAKM U OMNpeAesieHne e
IPY30M0AbEMHOCTH.

PaGora m MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocThie MeXaHHW3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBUIIO paBHOBECHs phIuara.
[IpumeHeHne mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30JI0TO€ MpaBmiioy MexaHnuku. Kosdduiment
noniesHoro neiictBus (manee - KIIJ[) mpocteix Mexanm3moB. IIpocTeie MeXxaHU3MBI B OBITY H




TCXHHUKC.

Mexannueckas OHEPIrus. Kunernueckas u NOTCHIMAJIbHAsA SHCPTHL. HpeBpameHI/Ie OJHOIo BHAA
MEXaHUYECKOM 3HEpPIruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE.

JlemoHcTpanmu.

[IpuMeprl MPOCTBIX MEXAaHU3MOB.

JlabopaTopHbie pabOTHI U OTIBITHI.

Omnpenenenue pabOTHl CHJIBI TPEHUS MPH PAaBHOMEPHOM [BM)KCHUHM Tella MO0 TOPU30HTAIBHON
MTOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHS pblyara.

N3mepenune KII/] HaKIIOHHOM MIOCKOCTH.

N3ydeHue 3aK0Ha COXpaHEHUS MEXaHUYECKOI SHEPTUH.

CopepxaHue obyueHus B 8 knacce.

TenjoBbie ABJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KMHETUYECKOM TEOpUU CTPOCHHs BemecTBa. Macca u
pa3Mepbl aTOMOB W MOJIeKY/l. OTBITHI, MOATBEP)KIAIOIINE OCHOBHBIC MOJOKEHHSI MOJICKYJISPHO -
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, XKUIKOTO M Ta3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucramimdeckue wu
amopdubie Tenma. OObICHEHHE CBOWCTB ra3oB, KHIKOCTEH M TBEPABIX TEI HA OCHOBE IMOJIOKECHUM
MOJIEKYJIIPHO-KMHETHYECKOW Teopur. C(CMauMBaHME M KaNWUISAPHBIE SABJIECHHS. TeIIoBOE
pacuIMpeHme U cKaTue.

Temneparypa. CBsi3b TEMIEpaTypbl CO CKOPOCTHIO TEIIOBOIO ABMIKEHHS 4acTull. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEH 3Hepruu: Teruionepenadya W coBeplieHue palboThl.
Bunsl Tenonepenaun: TemIONpoOBOIHOCTb, KOHBEKLINS, U3IIy4CHHE.

KonudectBo Temnotel. YenbHas TEIIOEMKOCTh BEIECTBA. TerI000MeH U TEIJIOBOE paBHOBECHE.
VYpaBHenue TemnoBoro OanaHca. IlnaBneHue u oOTBepJeBaHHE KPHUCTAUIMYECKUX BEIIECTB.
VYnaenpHas Teruorta IuiaBneHus. IlapooOpasoBanue u konaeHcauus. HWcemapenue. Kumnenwe.
VYaenpHas TeruioTa mnapooOpa3zoBaHHUs. 3aBHCUMOCTh TeMIEpaTypbl KHUIEHHsS OT aTMOC(HEpHOTO
JABJICHUSI.

BuaasxkHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CrOPAHUSL.

[Tpunnuner padotel TemnoBbix nBurateneit KIIJI temnoBoro aurarens. TerioBble ABUTATENd U
3allUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

JleMoHcTpanuu.

HaGnronenue OpoyHOBCKOTO JIBMKEHHUSL.

Habnronenue nuddysuu.

HaGnronenue siBneHuil cMauMBaHus M KalTWJIISIPHBIX SIBIICHUH.

HaGnroneHue TerioBoro pacumpeHust Tel.

V3meHeHne naBiieHus ra3a npu H3MEeHEeHUH 00bEMa M HarpeBaHUM MIIA OXJIAXKICHHH.
[IpaBuna u3MepeHus TeMIeparypsl.

Bunpl Tenonepenauu.

OxyaxxieHue Mpu COBEPLICHUN PAOOTHI.



HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHIIAMHU.

CpaBHeHHE TEMIIOEMKOCTEN pa3InYHbIX BELIECTB.

Habnronenue KumneHusl.

Habnronenue mocTossHCTBA TEMIIEpaTyphl IPH TUIABJICHUN.

Mogenu TEeIIoBbIX ABUTATENEH.

JlabopaTopHbie pabOThI U OTIBITHI.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSAKECHHUSL.

OnpIThI 10 BhIpAIIMBAHHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WJIM caxapa.

OnpIThI 10 HAOTIOAEHUIO TETIJIOBOTO PACILIMPEHMSI Fa30B, JKUIKOCTEH U TBEPIBIX

TeNl.

Ornpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJICHMS BO3JlyXa OT €ro oObEéMa M HarpeBaHus WIn
OXJIaKICHUSI.

[IpoBepka rumnoTe3b! JMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KMJIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.

Habmionenue u3MeHeHHs] BHYTPEHHEW JHEpPruM Tejla B pe3yibTaTe Terionepeaadyd U padoTbl
BHEIIIHUX CHUJL.

Uccnenoanue siBieHus TeriooOMeHa Mpy CMEIIMBAHUN XOJIOAHON U ropsiueit

BOJIBL

OmnpeneneHne KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IpU TEMIOOOMEHE C HarpeTbiM
METAJUINYECKUM LIWINHIPOM.

Onpenenenue yaeabHOM TEIIIOEMKOCTH BEIIECTBA.

Hccnenosanue npoiecca HCIapeHus.

OnpeneseHne OTHOCUTENIBHOM BJIAXXHOCTH BO3YyXa.

Onpenenenne yaenbHOU TEIUIOTHI IIABJICHUS JIbJA.

DJIEKTPHYECKHE H MATHUTHBIC ABJCHHUS.

Onexrpusanus Ten. [[Ba pona MEeKTpUYECKUX 3apsafoB. B3aumonencTBue 3apsyKeHHBIX Tel. 3aKOH

Kynona (3aBUCHMMOCTH CHIIBI B3aUMOJCHCTBHUS 3apsDKEHHBIX Tel OT BEJIMYMHBI 3aps/ioB U
PacCTOSIHUS MEXIY TEJIaMHu).

DnexTpuueckoe noje. Hampspk€HHOCTH 3eKkTpudeckoro nois. [Ipunimn

CYIEPIO3UINH AIEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu nsnekTpudeckux 3apsioB. DIEeMEHTapHBIM snekTpuyeckuil 3apsa. CTtpoeHue aroma.
[TpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUIECKOTO 3aps/ia.

DNEeKTpUUYECKUN TOK. YCIOBHUS CYIIECTBOBAHMS JIEKTPUUYECKOTO TOKA. VICTOUHHMKHM MOCTOSHHOTO
ToKa. JIeficTBUSI SJIEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOe, MAarHUTHOE). DIEKTPHUUECKUN TOK B
KUJKOCTAX U razax.

Onektpuueckas nenb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. CONpoTHBICHUE MPOBOIHUKA.
VYaenbHOe compoTuBIEHUE BemiecTBa. 3akoH Oma ana ywactka uenu. l[locnepoBarenbHoe u
napajuieJIbHOE CO€IMHEHNUE MMPOBOIHUKOB.

PaGora M MOIIHOCTH JIEKTpUYECKOro Toka. 3akoH Jxoyns-JIeHma. DIeKTpudecKkue Ienu U
MOTPeOUTENH dNEKTPUUECKO dHeprun B ObITYy. KOpoTKOoe 3aMbIKaHue.

IHocTosiHHBbIe MATHUTBL. B3auMoeiicTBUe NOCTOSSHHBIX MarHUTOB. MaruutHoe noje. MarHutHoe
noje 3eMIM M €ro 3HaueHue s Ku3HU Ha 3emse. OmnbiT Opcreaa. MarnuTHoe rmosie




3IEKTPUUYECKOTO TOKA. [I[puMeHeHne 3EKTPOMArHuTOB B TEXHUKE. [eiCTBME MAarHUTHOIO IOJIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKa. VCcronp30BaHNe 3JEKTPOABUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omnertel Papanes. SABiaeHue dAeKTpOMarHUTHOW MHAYKIUU. [IpaBuio Jlenma. DiekTporeHeparop.
CriocoObI TOTYYICHHUS SIEKTPHUSCKON SHEPTUHU. DINEKTPOCTAHIIMHA Ha BO30OHOBIISIEMBIX HCTOUHUKAX
SHEPTUH.

JlemoHcTpanmu.

DJIeKTPpU3aAUMS TeJl.

JIBa poJia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE JIEKTPOCKOTIA.

DneKkTpocTaTHuecKas HHIYKIIHS.

3aK0OH COXpaHEHUs AIEKTPUUIECKUX 3apsIIOB.

[TpoBOAHMKY W AUDIIEKTPUKH.

MoienupoBaHK€e CUIIOBBIX JTUHHUM 3JIEKTPUYECKOTO TOJIS.
HcTouHNKH TIOCTOSTHHOTO TOKA.

JIeNCTBHS 3NEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUI TOK B )KUIKOCTH.

I"a30BwIi1 pa3ps.

H3Mepenne cuibl TOKa aMIIepMETPOM.

N3Mepenne 5IeKTpUYecKoro HarpsKeHUsT BOJIbTMETPOM.

PeocTaT u Mara3uH conpoTHUBIICHHUIA.

BzanMmopeiicTBie NOCTOSIHHBIX MarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUs TIOJIOCOB MarHUTa.
MoenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MarsuTHOE 1oJie TOKa. DJeKTPOMATrHHUT.

JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.

HccnenoBanue siBiI€HUS AIEKTPOMArHUTHOM MHIYKIIUU.

OnbiThl Dapajes.

3aBUCHMOCTh HaNpaBICHUS HHIYKIIMOHHOTO TOKA OT YCIOBHIA €r0 BOZHUKHOBEHHUSI.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

JlaGopaTopHbie pabOThI U OTIBITHI.

OnpIThI 10 HAOTIOACHUIO ICKTPU3AIMH T HHIYKIUEH U PU conpuKkocHoBeHuN. MccnenoBanue
JEUCTBHS DIEKTPUUECKOTO OISl Ha MPOBOIHUKHU U TUANIeKTpuku. COOopka U mpoBepKa padoThI
ANEKTPUYECKOM 1IeTH TOCTOSTHHOTO TOKA.

W3mepenue u perynupoBaHue CUITbI TOKA.

N3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 PEe3UCTOP, OT COMPOTHUBICHUS PE3UCTOpa
Y HAIIPSDKEHUS Ha PE3UCTOpeE.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD AJIEKTPUIECKOTO COMPOTHBIICHHUS TPOBOJHHUKA OT €TO
JUIMHBI, TIIOMAAN MOTIEPEYHOTO CEUYCHUS U MaTepuaa.

[IpoBepka mpaBuIa CI0KESHHSI HAMIPSHKEHUI TIPH MTOCIIEI0BATETFLHOM COSTMHEHUH IBYX



PE3UCTOPOB.

IIpoBepka npaBuiia Jyisd CUJIbI TOKA MIPH NTapaJIJIEIbBHOM COEAMHEHUH pe3UcTopoB. OnpeneneHue
pabOTHI DIEKTPUIECKOTO TOKA, UAYIIETro Yepe3 pesuctop. OnpeaeneHne MOITHOCTH
AJIEKTPUYECKOT0 TOKA, BhIIEIsIEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH  CHIIBI TOKa,
UJYIIETO Yepe3 JaMIIOUKy, OT HallPsDKEHUS Ha HEW.

Onpenenenue KII/] narpeBaresns.

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MArHUTOB MPU UX 0ObEIMHEHUH U Pa3JICJICHUN.
HccnenoBanue NelCTBUS SIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOILIME 3aBUCUMOCTh CUJIbI B3aUMO/ICUCTBUS KaTYIIKH C TOKOM M MarHuTa OT
CHJIbI TOKA U HalPaBJICHUS TOKA B KATYILKE.

N3ydeHue neicTBYUsI MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue padoThl 3J1€KTPOABUTaTENSL.

N3mepenue KII/] anekTpoiBUraTeIbHOM YCTAHOBKH.

OnpITHl N0 HCCIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM HMHIYKUWU: HCCIEIOBaHWE W3MEHEHUMN
3HAYEHUS U HANpPaBJICHUSI UHIYKIIMOHHOTO TOKA.

CopepxaHue obyueHus B 9 Knacce.

Mexannuyeckue siBJCHHS.

Mexannueckoe aBWKeHHE. MarepuanibHass Touka. Cucrema oTcyéta. OTHOCUTEIBHOCTD
MEXaHMYECKOr0 JABWKEHHS. PaBHOMepHOe mpsiMOJIMHENHOE JBWKeHWEe. HepaBHOMepHOE
npsMoiiuHeitHoe nBrkeHue. CpeaHsss W MIHOBEHHAash CKOpPOCTh Tejla MpU HEpPaBHOMEPHOM
JIBUKCHUH.

Yckopenue. PaBHOyckopeHHOE npsiMoInHeHOE nBkeHue. CBoOo1HOE nageHue. OnbIThl [ anmies.
PaBHOMepHOE ABIKeHUE M0 OKpyxHOCTU. Ilepuoa m yactora oOpamieHus. Jluneitnas u yriosas
ckopocTH. LleHTpocTpeMuTeabHOe YCKOPEHHUE.

ITepBriit 3akoH Hprorona. Bropoit 3akoH HerooTona. Tpermit 3akoH Herotona. Ilpuniun
CYINEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHUs CKOJIbKEHHUS, CUja TPEHUsS IOKOS,
Jpyrye BUIbl TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUA. YCKOpEHHE CBOOOJHOTO majeHus. J[BrkeHue
maHeT Bokpyr Connua. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue maTepuanbHOi TOUKU. AOCONIIOTHO TBEPIOE Teno. PaBHOBecHe

TBEPIOTO TeNa ¢ 3aKPEIUIEHHOHN OChIo BpaleHus. MoMmeHT cuibl. LleHTp TsxecTn.

Nmnynse Tena. U3menenne nmnynbsca. UMnynbc cuibl. 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckass paboTa ¥ MOIIHOCTh. PaboTa cun TspkecTd, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotel. [loTeHnManpHas SHEPrUsl Tena, MOAHITOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHiuanbHas
SHeprusi cxartod npyxusHsl. KuHetndeckas sHeprus. Teopema 0 KMHETHUUECKOW HEPIHH. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTUU.

JleMoHcTpanuu.

Habmronenne MexaHu4ecKoro IBIKEHUS Tella OTHOCHTENIBHO Pa3HbIX TN OTCUYETA.

CpaBHeHME MyTeH W TPACKTOPUU JBUKEHHUS OJAHOTO U TOTO K€ Tela OTHOCUTEIBHO Pa3HbIX Tell



OTCYETA.

N3mepenue CKkopocTy U yCKOPEHHUsI IPSIMOJIUHENHOTO ABUKCHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHMS.

Habnronenue nBMXeHHS Tela 10 OKPYKHOCTH.

HaOmoienne MexXaHWYeCKHX SIBJICHHM, MPOUCXOISIIUX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEIILHO KaOMHeTa (U3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U ICUCTBYIOIIEH HAa HETO CHUJIBI.

HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.

N3meneHne Beca Tena Ipu YCKOPEHHOM JIBUKCHHH.

[lepenada nMmynbca Ipyu B3aMMOIEHCTBUH TEII.

[IpeoGpa3oBanust SHEPTUU NPU B3aUMOAECHCTBUU TEll.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHHe UMITyJIbca IPU a0COJIIOTHO YIIPYTroM B3aWMOAEHCTBUU.

Habmonenue peakTHBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHHUYECKON IHEPTUU MTPU CBOOOTHOM IaICHUH.

CoxpaHeHHre MEXaHUUECKON SHEPTHH MIPH IBHKEHUH Teja Mo JeHCTBUEM MPYKUHBI.
JlaGopaTopHbie pabOTHI U OTIBITHI.

KoHcTtpynpoBanue TpakTta [Uisi pa3roHa M JAJIBHEHMIIET0 PAaBHOMEPHOTO IBMIKEHUWS IIAPUKA WIH
TEJIECKKH.

OmnpeneneHne cpefHed CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKCHMs LIapuKa M0 HAKIOHHOMN
IIJIOCKOCTH.

Omnpenenenne ycKOpeHHs Tejla IIPA PABHOYCKOPEHHOM JIBHKCHHMH 110 HAKIIOHHOW IIIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBWKEHHUHU 0€3 HadyaJIbHOU
CKOPOCTH.

IIpoBepka runorespl: €ciav MpU PaBHOYCKOPEHHOM JBI)KEHUM O€3 HayalbHOW CKOPOCTU IYTH
OTHOCSTCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIUE IIPOMEXYTKH BPEMEHH OJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBXKEHMSI OT CHJIBI HOPMAaJIbHOTO JaBJICHHUS.
Omnpenenenne ko3 duiueHTa TpeHus CKOIbXKEHMS.

Onpenenenne KECTKOCTH MIPYKUHBI.

Omnpenenenue paboOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JIBMDKEHUM Tejla [0 TOPU30HTAIbHOMN
IIOBEPXHOCTH.

Omnpenenenne paboOThl CHIIbI YIPYTOCTH IPU MOABEME Ipy3a ¢ UCHOJIb30BAHUEM HETOJBUKHOTO U
MIOJIBUKHOTO OJIOKOB.

H3yyenue 3aK0HA COXPAHCHHUS IHEPTHH.

MexaHunueckue KojaeOaHHs ¥ BOJHBI.

KonebarenbHoe aBukeHre. OCHOBHbIE XapaKTEPUCTHKHU KOJIEOaHUI: EpUOI, YacTOTa, aMILJIUTY/a.
MaremaTnueckuii W NOpYyKUHHBIH MasTHUKH. IIpeBpaiieHue »HEpPruM npu KosebaTeabHOM
JBUKCHUHU.

3aryxatomue kojeOaHus. BeiHyxaeHHble KoneOanus. Pesonanc. Mexannueckue BosHbl. CBoiicTBa
MEXaHWYECKUX BOJH. [IponosbHbIE W TmONepedHble BOJIHBL. J[IMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHbBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. 'pOoMKOCTB 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MTHPpa3ByK U yIbTpa3ByK.
JleMoHcTpanuu.



Habnronenue xonebanuil Tes mo1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGnronenue BBIHYX/IEHHBIX KOJIEOaHH U pe30HAHCA.

PacnipocTpanenue npo0JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJCIIN).

HaGmtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

JlabopaTopHbie pabOThI U OTIBITHI.

OmnpeneneHne 4acTOThI U MepHoia KOJIeOaH il MaTeMaTHYeCKOTO MasiTHUKA.

OmnpeneneHne 4acTOThI U MEpHoJia KOJIeOaHuil MPy)KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IIepHoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TIEpUO/Ia KoJicOaHHUH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCHMOCTH TEpHO/Ia KoJicOaHHH rpy3a, TOIBEIICHHOTO K HUTH, OT Macchl rpy3a.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOAA KOJEOAHUN MPYKMHHOIO MasTHUKA OT MacChl
rpy3a 1 *KECTKOCTH IIPYKHUHBI.

W3mepenne yCKOpEeHUs: CBOOOTHOTO MaCHHS.

DJ1eKTPOMATHUTHOE 10JIe ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DIIEKTPOMAarHUTHOE I0Je. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA

ANEKTPOMArHUTHHIX BOJH. Illkama anmekTpoMarHUTHBIX BOJIH. MCIOB30BaHME 3IIEKTPOMArHUTHBIX
BOJIH JJISI COTOBOI CBS3H.

DJieKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JleMoHCTparmu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BosHOBBIE CBOIICTBA CBETA.

JlaGopaTopHbie pabOThI U OTIBITHI.

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TesedoHa.

CaBeToBbI€ SIBJICHUS.

JlyueBas monens cBera. Mcrounuku cBera. lIpsiMosimHeliHOE paclpoOCTpaHEHUE CBETAa. 3aTMEHUS
Counnna u JIynel. Otpaxkenue cBera. [mockoe 3epkano. 3aKkoH OTpaKE€HHs CBETa.

[Ipenomiienne cera. 3akoH npesnomieHus cBera. [lonHoe BHyTpeHHee oTpakeHue

cBera. Mcnonb30BaHue MOJTHOIO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B tuH3e. OnTudeckas cucreMa goroanmnapara, MUKpOCKoIa U Teneckomna. ['ma3
KaK ONTUYECKas cucreMa. biim30pyKoCcTh U 1abHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbITel HptoToHa. ClioskeHNE CIIEKTPAIbHBIX [IBETOB.
Jucnepcus cgera.

JleMoHcTpanyu.

[IpsimosmHENHOE pacIpoCTpaHEHHUE CBETA.

OtpaxeHnue cBera.

[Tomy4yenne n300paXkeHHii B INIOCKOM, BOTHYTOM U BBIMYKJIOM 3epKanax. [Iperomienue ceera.
OnTHyecknii CBETOBOI.

Xona iyueit B cobuparoreit TuH3e.

XoJ nydel B paccenBarollen JIUH3E.

[Tomy4yeHnue n300paXKeHHU C TOMOIIBIO JIH3.

[Tpunuun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.



Mojgean rJjasa.
Paznoxxenue 6eoro cBeta B CIIEKTp.

[Tomy4yenune 6eoro cBETa Npy CIIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopaTopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KE€HUsI CBETOBOTO Jiyya OT yria najaeHus. M3yuenue
XapaKTEepUCTUK U300pakeHUs MIpeIMeTa B INIOCKOM 3epkaiie. VccnenoBanre 3aBUCUMOCTH yrIiia
IIPEIOMIIEHHUS] CBETOBOTO JIy4a OT YIJIa IIaJIeHUsl HA TPAHULIE «BO3YX-CTEKIIO».

[Tony4yenue n300paskeHI C MOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne (GOKYCHOTO pacCTOSTHUSL M ONTHYECKOM CHUIIbI coOMparomiei JuH3bl. OMBITHI 10
pa3IoKeHuIo OEeoro CBeTa B CHEKTP.

OnBbITHI 10 BOCIPUATHUIO [IBETA MPEIMETOB MTPU UX HAOIIOEHNN Yepe3 LIBETOBbIE (PUIBTPBI.
KBaHTOBbBIC IBJICHHS.

OmneiTel Pezepdopaa v muianerapHast Mosens atomMa. Mozens atoma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oeta- m ramma-u3nydeHus. CTpoeHHe aTOMHOTO sjpa. HykimonHas
MOJIENIb ATOMHOTO sapa. M3oTonsl. PagnoaktueHble npeBpanienus. [leprosa nosypacnaia aTOMHBIX
aaep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsAI0BOTO0 U MAaCCOBOTO YHCEN. DHEPIHUs CBSI3U aTOMHBIX
anep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a u aeneHus sanep. Mcrounuku sueprun ComHIa u
3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JTyYEHUH HA )KUBBIE OPTraHU3MBI.
JleMoHCTparmu.

CrieKkTpbl U3JIy4€HHS U TOTJIOEHNUS.

CriekTpbl pa3IuyHbIX Ta30B.

CrnekTp Boaopoa.

HaGnronenue tpekoB B kamepe Buibcona.

PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.

Perucrpanus usiydeHnus npupoaHbIX MUHEPATIOB U IPOTYKTOB.

JlaGopaTopHbie pabOThI U OTIBITHI.

Habnroenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3ITy4EHHUS.

HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUH YaCTULBI IO TOPMO3HOMY ITYTH

(mo dortorpadusam).

N3mepenue pagnoaktuBHoOro Gona.

IoBTOpPHUTENHLHO-0000 1AM MOLYJIb.

[ToBTOpUTENBHO-0000IIAOIIMKA  MOIYNIb TpeaHa3HAYeH M CHCTEMaTH3allid W 0000IIeHus
MPEIMETHOTO COJIEPKAaHUS UM OMbITa AEATEIHHOCTH, TPUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca
bu3MKkKM, a TakXke JUid MOATOTOBKHM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (HU3UKE AT
oOyyaronuxcs, BEIOPaBIINX 3TOT y4eOHBINH MpeaMeT.

[Ipu u3yyeHnn AAHHOTO MOIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JAESITEIBHOCTH, HA
OCHOBE KOTOPBIX 00ECIeYMBAETCS JTOCTHKEHHE MPEAMETHBIX M METampeIMETHBIX TUTAHUPYEMBIX
pe3ynbraToB 0Oy4deHUs, GOPMUPYETCS €CTeCTBEHHO-HAy4YHas TPaMOTHOCTh: OCBOCHHE HAYyYHBIX
METO/IOB HCCIICJIOBAHMS SIBJICHUHA NPHUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBSICHATH
(dbuznueckue SBIEHUS, MPUMEHSIS MMOTyUYeHHBIC 3HAHUS, peIIaTh 3a/1a4M, B TOM YUCJIe KaYeCTBEHHBIC



Y SKCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIUATBEHO AESITENIBHOCTHBIN XapakTep JaHHOTO MOJYJsSl peaiu3yercs 3a c4ET TOro, YTO
00OyJaronIuecs BBIMOTHSIIOT 331aHUS, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBACHATH (PU3HUECKHE SBJICHHUS B
OKPYXaIOoIlel MPUPOJIe U TOBCETHEBHOM KU3HU;

WCII0JIb30BaTh HAYYHBIE METObl HCCIICTOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIE IS TIPOBEPKU
TUTIOTE3 U TIOJyYE€HUSI TEOPETUYECKUX BHIBOJIOB;

OOBSICHATh, HAaydyHBIC OCHOBBI HaWOOJIee BAXKHBIX JOCTH)KCHHUH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, MPAKTUYECKOTO MCIOIB30BAHUS PA3IMYHBIX MCTOYHMKOB SHEPTMHM HA OCHOBE 3aKOHA
MIPEBPAICHUSI U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHU.

Kaxxmas w3 TeM JaHHOTO MOJYJS  BKJIIOYACT JKCIIEPUMEHTAIBHOE  HCCIIEIOBaHHUE
ob6obmraromero xapakrepa. Moaysab 3aBepIIaeTcsl MPOBEIEHUEM JIMAarHOCTHYECKOW M OLIEHOYHOM
paboTHI 32 Kypc OCHOBHOTO 00IIIET0 00pa3oBaHuUs.

Ilnanupyemole pe3ynvmamul 0ceoenusn puzuku (6azoewvlit yposeHy)

HA YPOBHE OCHOBHO20 00ULez0 00paA3068aHUSL.

N3yueHnue ¢pu3nku Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUs HANPaBJIEHO Ha JIOCTHKEHUE
JIMYHOCTHBIX, METAIPCAMETHBIX U IPEIMETHBIX O6pa3OBaTeJ'IBHI)IX PE3YIBTATOB.
B pesynbraTe m3yueHus (pu3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs y OOy4aromierocs
OyayT c(hopMUPOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
nampuomuyecKko20 60CHUMAHUSL:

» TPOsIBICHUE WHTEpPEeca K MCTOPHH M COBPEMEHHOMY COCTOSTHUIO POCCHMCKOW (DU3NYCCKOM

HayKH;
» LEHHOCTHOE OTHOIIEHHE K JIOCTIKCHUSAM POCCHUCKUX YUEHBIX-(DU3UKOB;

Y

I'PaXXIaHCKOTO U IyXOBHO-HPAaBCTBEHHOIO BOCIIUTAHUS:
» TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHU OOIIECTBEHHO-3HAUYUMBIX U ITHYECKUX
po0JieM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUHN (PU3HKHY;
» 0CO3HaHHE BAXHOCTU MOPAIBHO-3TUYECKUX IPUHIIUIOB B JEATEILHOCTH YIEHOTO;
ICMEMUYEcKo20 6OCHUMAHUSL:
» BOCIPHATHE ICTETHYECKUX KadyecTB (M3MUYECKONl HayKu: e€ TrapMOHHYHOIO IOCTPOCHHS,
CTPOTOCTH,TOYHOCTH, JAKOHUYHOCTH;
» LEHHOCTU Hay4HOTO MO3HAHUS:
» O0CO3HaHME LEHHOCTH (HU3MUYECKON HAayKHM Kak MOIIHOTO MHCTPYMEHTa MO3HAHHA MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOT UM, BayKHEHIIEH cOCTaBISIIONIEH KYIbTYpBI;
» pa3BHUTHE HAYYHOM JF0003HATEIHLHOCTH, MHTEPECA K UCCIIEIOBATEILCKON IESTEIbHOCTH;
» (opMUpOBaHUS KyJIbTYPHI 37I0POBBS U IMOIIMOHAIBHOTO OJIaromorydrs: 0CO3HAHUE
LIEHHOCTH 0e3011acHOro 00pasa *HU3HH B COBPEMEHHOM
» TEXHOJOTMYeCKOM MHUpE, BaKHOCTH MpPaBWJI 0E30MacHOTO MOBEACHHS Ha TPAHCIOPTE, Ha
J0pOrax, ¢ 3JIEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMALITHUX YCIOBHSIX;
» c(hOpMHPOBAHHOCThH HaBbIKA Pe(IIEKCHH, TPU3HAHNE CBOETO IpaBa Ha OUIMOKY U TaKOTO e
IIpaBa y Ipyroro 4ejoBeKa;
mpyo08020 60CHUMAHUSL:
» aKTHUBHOE y4acTHE B PCIICHUM NPAaKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHM3aliM, HACEJIEHHOIO IIyHKTa, POJHOTO Kpas) TEXHOJIOTMUECKOM MU COLMAIbHOU



>

HaIpPaBJICHHOCTH, TPEOYIOUINX B TOM YUCIIE U (PU3UYECKUX 3HAHUM;
MHTEpEC K MPAKTHYECKOMY U3Y4EHUIO MPoQeccuii, CBA3aHHBIX ¢ (PU3UKOM;

IKO0Jlo2UYeCKO20 60CNUMAHUA.

>

A\

>

OpUEHTAIMsl Ha NpUMEHEHHE (U3WYECKHX 3HAHWUU Ui pemeHus 3agad B 00JacTu
OKpY’Kalolllel Cpelipl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKM MX BO3MOKHBIX HMOCIEACTBHMA
JUISl OKPYKArOILIEn CpeJibl;

OCO3HAaHHE IJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPoOIeM U MMyTeH UX pelIeHMUs;
aJlanTaluuy K M3MEHSIOIKMCS YCIOBUSIM COLMAIBHON U IPUPOJHON CpeJibl: MOTPEOHOCTh BO
B3aUMO/ICHCTBUY MPU BBINOIHEHUN UCCIIEJOBAaHUN U POEKTOB (hH3HUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHX;

MTOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITEIbHOCTD;
nOTpeOHOCTh B (POPMUPOBAHNHY HOBBIX 3HAHUH, B TOM uucie GopMyIupoBaTh UJIEH,
MOHSTHS, TUTIOTE3bI O (PU3NUECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 001acTH PU3UKH;
IUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpeMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AUMOCBSI3H MPUPOIbI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUI;

OIICHKa CBOMX JEMCTBMIA ¢ Y4€TOM BIMSIHHMS HAa OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
1J100aJIbHBIX MOCJIEICTBUH.

B pesynbTaTe nzydenus pu3nku Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMs y 00y4aronierocs

OynyT

chOpMUPOBAHBI ~ METANpPEAMETHbIE  pPEe3yNbTaThl, BKJIIOYAIONIME  [O03HABATEJIbHbBIC

yHHUBEpcajbHble Yy4ueOHble IeMCTBHS, KOMMYHUKATUBHbBIE YHHUBEpCAJlbHbIE YyueOHbIE IEHUCTBUA,
pErylnaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE CHCTBUS.

OBJjiajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEJIbHBIMHU AeHCTBHMM:
0a30BbI€e JIOTHYECKHE NeliCTBHA:

>

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TIPU3HAKU 0OBEKTOB (SBICHHIA);
yCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(PUKALINU, OCHOBAHUS It 0000IICHUS 1
CpaBHEHHWS,

BBISBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B paccMaTpuBaeMbIX (akrax, JaHHBIX WU
HAOJTIOICHUSX, OTHOCSIIUXCS K (PU3UUCCKUM SIBIICHHSIM;

BBISBJISATh [IPHYUHHO-CIICIICTBEHHBIC CBSI3W MPU HM3Y4YCHUH (U3NYCCKUX SBJICHUU W
MPOIIECCOB, IPOBOJUTH BBIBOJBI C HCIOJB30BAHUEM JICAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKIFOUCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UUCCKUX BEIIUYHH;
CaMOCTOSITENIbHO BBIOUPATH CIOCOO pelieHusl y4eOHOUM ¢u3uveckoil 3amauu (CpaBHEHHE
HECKOJbKMX BapUaHTOB peIIeHUs, BbIOOpP Hauboyiee MOAXOIAMIET0 C  YYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

0a30BbIe HCCJIEA0BATEIbCKHE JeHCTBHS:

>

HCIIOJIb30BATH BOIIPOCHI KaK HCCIIeI0BaTEIbCKUI HHCTPYMCHT IIO3HAHUA; IPOBOAUTD 110
CaMOCTOATCIIbHO COCTABJICHHOMY IIJIAHY OIIBIT, HECI0KHBIN (1)H3H‘ICCKPII>1 9KCIICPUMCHT,
HeOO0IbII0e HUCCICIOBAaHUC (I)I/ISI/I‘{CCKOFO SBJICHHAA,

OLCHUBATL Ha NPHUMCHUMOCTb H HOOCTOBCPHOCTH I/IH(bOpMaI_II/IIO, IMOJIYYCHHYIO B XO/€
HCCIICA0OBAaHU UJIN SKCIICPUMCHTA,

CaMOCTOATECIBHO (I)OpMyJ'IPIpOBaTB 0606H_[CHI/I$I W BBIBOJBI IO pPE3yJibTaTaM HpOBCIIéHHOFO



A\

HaOJIOIEHUS, OTIBITA, CCIICAOBAHMS;

MIPOTHO3UPOBATH BO3MOKHOE JaJbHEUIIIee Pa3BUTHE (PHU3UUIECKUX MIPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEIIOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTax. paboTa ¢
nHpOpMaInnei:

MPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTbI M 3alpocChl IpU IOUCKE U OTOOpE
MHGOPMAIINY WK TAHHBIX C YIETOM MPEUIOKEHHONW yaeOHOM (PU3nYecKoi 3a1auu;
aHAJIN3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH HHPOPMALIUIO

Pa3IMYHbIX BUJIOB U (POPM MpEACTABICHUS;

CaMOCTOSITEJIBHO BbIOMpaTh ONTHUMalbHYIO (OpMy MpeacTaBieHUs HWHGOpPMALUU H
WUTIOCTPUPOBATh peIIaeMble 3aJauyd HECJIOKHBIMM CXE€MaMH, JuarpaMMaMH, WHOHN
rpaduKoi U UX KOMOMHAIUSIMU.

OBiajeHHe YHHBEPCAJbLHBIMH Y4€OHBIMH KOMMYHHUKATHBHBIMH €l CTBUSIMU:
oolIeHHE:

>

>

B X0/ OOCYKJIeHUsI Y4eOHOTO MaTepualia, pe3yabTaToB JJaOOPATOPHBIX padOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI 110 CYMIECTBY 00CYK/1aeMO¥ TEeMBI W BBICKA3bIBATh WJICH, HAIICIICHHBIC HA
pelIeHre 3aJIa4d U TIoIIepKaHue 01arokenaTeIbHOCTH OOIIECHUS;

COTIOCTABJISATh CBOM CYXKJICHUS C CY)KJICHUSAMHU JIPYTUX YIaCTHUKOB JMAjora, 0OHapy>KUBATh
pa3IM4Me U CXOJICTBO MO3UIINH;

BBIPA)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMUCbMEHHBIX TEKCTaX; MyOIMYHO IPEACTABISTD
Pe3yNbTaThl BHIIIOJHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEJOBAHUSI, TPOEKTA).
COBMECTHAs JIEATEILHOCTH (COTPYIHUYECTRO):

MOHUMAaTh M HUCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHAYaIbHOM pabOTHI IMpH
pelieHnr KOHKPETHON (PU3UIECKOM MpOOIeMBI;

MPUHUMATh 1€l COBMECTHOW JIeATENIbHOCTH, OpPraHU30BBIBATH JEUCTBUS 1O €&
JOCTHIKEHHUIO: PACHpeNesiaTh pPOJH, OOCYXKAaTh MPOLECChl U pe3yabTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOKO YacTh pPalOThHI, JOCTUrasi KAaueCTBEHHOIO pe3yibTara IO CBOEMY
HaIpPAaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBUSI C IPYTUMHU YIEHAMU KOMaH/Ibl;

OIICHMBATh KAa4eCTBO CBOEr0 BKJAJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

OBnaneHne YHuBEepCaJdbHbIMHA y‘lGﬁHLIMI/I PEryJisiTHBHLIMH I[eﬁCTBHﬂMH:

CaMOOPraHM3alNs:

» BBIABIIATH NpOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHTYAIMAX, TPEOYIOUIMX JUIS DPEIICHHS
(bu3nYeCcKUX 3HAHUMH;

» OpUEHTHUPOBATHCS B pPA3IMYHBIX MOJXOJAX NPUHATHS pelIeHNHd (MHIMBUAYaIbHOE,
MIPUHATHUE PELIeHUs B IPyIIE, IPUHITHE PElIeHU rpymnmnoil);

» CaMOCTOSITETIbHO COCTABIISITH QJITOPUTM peIIeHHs (U3UYECKOW 3amaud WM IUIaHa
UCCIIEIOBaHUST C Y4YETOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpeiaraeMble BapuaHThl peIIeHUH;

» TPOBOJHTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE. CAMOKOHTPOJIB!

» JaBaTh OILICHKY CUTYallMu M Npeasarath IiaH e€ N3MEHEHMS,;

» OOBSCHATH TPUYMHBI JOCTHKEHHS (HEIOCTHIKCHUS) pE3YyJIbTaToOB JAESTEIbHOCTH, JaBaTh

OLIEHKY MTPUOOPETEHHOMY OIIBITY;



> BHOCHUTH KOPPCKTHUBBLI B JCATCIBHOCTDH (B TOM 4YHCJIC B XOJ BBIIOJHCHUSA (1)I/I3I/I'-I€CKOI‘O

WCCIICIOBAaHUS MJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBIINXCS CUTYalUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSAM. SMOLUOHAIbHBIA HHTEIUIEKT:
CTaBHUTH ce0s Ha MECTO JPYroro YeJIoBeKa B XOJE CIIOpa WK JUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMaTh MOTHBBI, HAMEPEHHS U JIOTUKY JIPYTrOro. NpUHATHE ce0s M JPYTuX: NMpPU3HABATh
CBOE MPaBO Ha OMMOKY MPH pelIeHN: (PU3MUECKHUX 3a/1a4 MU B YTBEP)KACHUAX HA HAyIHbIC
TEMBI U TaKOE K€ IPaBO APYroro.

IIpeomemnmnvie pe3ynivmameol 0C60eHUS NPOZPDAMMBL RO pusuke (0a306blil yPOBGeHb).

Ilpeomemnuile pe3yibmamol 0C60CHUA RPOZDAMMDBL RO Pu3UKe K KOHUY 00yueHus 8 7 Kuacce:

lIpeomemnvie pezyromamsl Ha 0A3060M YpOBHE OONHCHbL OMPANCAMb CHOPMUPOBAHHOCHb Y

00yuarowuxcs yMeHu.

1.

WCIOJIb30BATh MOHSTHS: (PU3NICCKUEC U XHMHUYCCKUE SBIICHUS, HAOIIOICHNE, YKCIICPUMEHT,
MOJIeNIb, THUIOTE3a, CIAWHHIBI (PU3NYCCKHX BEJIMYUH, aToM, MOJIEKyJa, arperaTHbIe
COCTOSIHMSI BemiecTBa (TBEpIOE, JKHJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKCHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHS, PAaBHOJICHCTBYIOIIAS CHII,
nedopmarus (yrnpyras, MiIacTHIecKas ), HeBECOMOCTh, COOOIIAIOIITNECS COCY/IbI;

paznuuath sBieHUS (nud@dy3us, TEIJIOBOE MBIKEHHWE YaCTHI[ BEIISCTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE [BWIKCHWE, WHEPIHWs, B3aUMOJCHCTBUE TEJ, PaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHON OChIO BpAIllCHWs, Teperava TaBJIeHUS TBEPIBIMU TEIIaMHU,
KHUJIKOCTSIMA M Ta3aMH, arMoc(epHOe JaBjlCHWE, IUIaBaHWE TeJ, MPEeBpaIleHUs
MEXaHMUYECKOW SHEPTHH) MO OTNHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIINX JIaHHOE (PU3nYecKoe SIBJICHUE,

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NYECCKUX SBICHHUN B OKPYKAIOIIEM MUpPE, B TOM
qrcie GU3NIECKUe SBICHHUS B IPUPOJIC: IPUMEPHI IBUKCHHS C PA3THYHBIMU CKOPOCTSMH B
KUBOW M HEXHBOW NPUPOJE, JCHCTBHE CHIIBI TPEHUS B MPUPOAC W TEXHHKE, BIUSHHE
aTMOC(EpHOTO JaBJICHHUS Ha XKMBOW OpPraHM3M, IUIaBaHWE PbIO, PHIYard B TEJIe YEJOBEKa,
IpPU 3TOM TIEPEBOJTUTH TMPAKTHYECKYI0 3a7ady B Yy4eOHYI, BBIJIENATH CYIICCTBEHHBIC
CBOMCTBA (ITPU3HAKHN) (PU3HYUECKHUX SIBJICHHH;

OIKCBHIBATh W3YyUYCHHBIC CBOWMCTBA TNl WM (DU3MYECKUE SIBICHHS, HCIONb3Ys (U3HUECKHUE
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTD,
CHJia YIOPYrOCTH, CHJIa TSDKECTH, BEC Teja, CWia TPEHUs, JaBjicHue (TBEPAOTO Tela,
KHUJIKOCTH, T'a3a), BHITAJIIKUBAIOIIAs CHUJIa, MEXaHUYecKas paboTa, MOIHOCTh, TUICYO CHIIBI,
MOMEHT CHJBI, KO(D(PUIMEHT TMOJEe3HOro JEHCTBUS MEXaHM3MOB, KHHETHYecKas W
MOTEHIIMAbHAS DHEPrusi), MPH OINUCAHUU TPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI
WCIOJIb3YEMBIX BEIWYHMH, UX O0O3HAUEHUS U E€IUHUIBI (U3NYECKUX BEIMYUH, HAXOIUThH
(GopMyIbl, CBS3BIBAIONINE MAHHYIO (U3MUYECKYI0 BEIUYHHY C JPYTUMHU BEIUYHMHAMH,
CTPOUTH rpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHUNH;

XapaKTepU30BaTh CBOWCTBA TeN, (PU3UYECKUE SBICHHUS W IMPOILIECCHI, MCIONb3ys MpaBUia
CIIOXeHHsI cui (BAOJb OJHOW TpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBWJIO paBHOBeCHs phlyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAaHUKH, 3aKOH COXPAHECHHUS
MEXaHUYECKON DSHepruu, MpU OTOM JaBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA U



10.

11.

12.

13.
14.

15.

3alUCBHIBAaTh €0 MaTEMAaTUUYECKOE BHIPAXKCHHUE;
OOBSACHATh (PU3MUECKUE SIBIICHUS, MPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYallMl TMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH IMPUUYUMHHO-CICIACTBEHHBIC
CBSI3U, CTPOUTH OOBIACHEHHE U3 1-2 JIOTMYECKUX MIArOB C UCIIOJIH30BAHUEM |-2 M3y4eHHBIX
CBOMCTBa (PU3NYCCKUX SBICHUH, (PU3MICCKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

pemaTth pacu€THbIC 3a/1a4u B 1-2 ACUCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE
(u3HyecKre BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3aJIa4M 3aIUChIBATH KPATKOE YCIIOBHE,
MOJCTaBIIATh (DU3MUYSCKUE BEIUYHMHBI B (OPMYJIBI M TIPOBOJUTH PACUEThI, HAXOIUTH
CIIpaBOYHbBIC JaHHBIC, HEOOXOJMMBIC JUIsI pEIIeHUs 3aJad, OIEHUBATh PEATUCTUYHOCTD
MOJTy4eHHOU (PHU3MUECKOUN BEIIMUNHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUThH MPU TMOMOIIN (PU3NUECKUX METOJOB, B
OTIMCAHUU UCCJIEIOBAHMS BBIICTSATh MPOBEPSEMOE MPEOI0KEeHNEe (TUIIOTE3Y), pa3indaTh U
WHTEPIPETUPOBATH MOJYYEHHBIN Pe3yJbTaT, HAXOJAUTh OIMIUOKHA B XOJI€ OMBITA, MPOBOJIUTH
BBIBO/IBI 110 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH OTBITHI TIO HAOTIOAEHUIO (DU3UYECKUX SBICHUN WU (PU3NYECKUX CBOWMCTB TEIN:
dhopmMyIuUpOBaTh MPOBEPsiEMbIE MPEATNOI0KEHHsI, COOUpPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUS, 3aITUCHIBATH X0/ OIBITa M (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATh TPSIMBIE W3MEPEHHS PACCTOSHUS, BPEMEHHU, MacChl Teja, 00bhEMa, CHIIBI H
TEMIIEpaTypbl C HCIIOJIB30BAHUEM aHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, 3aNMKCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MPOBOJIUTHh HCCIEAOBAaHUE 3aBUCHUMOCTH OJHOW (U3MUECKOW BEJIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBIDKYIIIETOCS Teja
OT BPEMEHHU JBWKEHUS TeJIa, CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla, KauecTBa 00paboTKH
MMOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAJM COTPUKOCHOBEHHS T,
CWJIBl YOPYrOCTH OT Y/JIMHEHHS TIPYKWHBI, BBITAIKUBAIOIICH CHJIBI OT 00BEMa
MOTPY)KEHHOM YacTH Tejla U OT TUIOTHOCTH JKMJIKOCTH, €€ HEe3aBUCHMOCTH OT IUIOTHOCTH
Teaa, OT TAyOWHBI, Ha KOTOPYIO TOTPYKEHO TelO, YCIOBHH IIJIaBaHUS TeEJ, YCIOBUM
paBHOBECHS pblyara W OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOTO HCCIEAOBAHUS,
coOuparh YCTAaHOBKY ¥ BBINOJHATh H3MEPEHHS, CIEAysS MPEIIOKECHHOMY IUIaHy,
(uKcUpoBaTh peE3yAbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYUH B BUJIC
MIpeI0KEHHBIX Ta0IHIl U TpadUKOB, TPOBOJAUTH BBIBOJIBI [0 Pe3yJibTaTaM HCCIEIOBAHMUS,
MPOBOJIUTh KOCBEHHBIC U3MEpPEHHUs (PU3NYECKUX BEIMYHMH (IIOTHOCTH BEIIECTBA JKHIKOCTH
U TBEPAOrO Teja, CUiia TPEHUS CKOJBKEHHUS, JTABJICHHE BO3/yXa, BBITAJKUBAIOIIAS CHJIIA,
JecTByIOIas Ha TOTPYKEHHOE B KHUAKOCTh TeNo, KOA(PPHUIMEHT IMOJIe3HOro NeHCTBUS
MPOCTBIX MEXAHU3MOB), CIIeysl MPENI0OKEHHON UHCTPYKIIUU: TPU BBITIOJHEHUU U3MEpPEHUI
coOupaTh SKCIIEPUMEHTAIFHYIO YCTAHOBKY M BBIYHUCIISITH 3HAUEHUE NCKOMOMW BEIHUMHBI,
coOiroAaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOPHBIM 000PYA0BaAHUEM;
MMETh MpeACTaBIECHUE O MPUHIUIIAX IEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, IWHAMOMETP, COOOIIAOIIUECS COCYAbI, OapoMeTp, pbluar, MOJABMKHBIA U
HETIOABHKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB C
WCIOJIb30BaHMEM HMX OMUCAHUS (B TOM YHWCIE: MOAUIMITHUKH, YCTPOWCTBO BOJIOMPOBOJA,
TUAPABIMYECKHUI Mpecc, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCTIOJIb3YS



3HaHUS O CBOMCTBAaX (M3WYECKUX SIBICHHUA M HEOOXOauMble (u3MyYecKre 3aKOHBI U
3aKOHOMEPHOCTH;

16. mpuBoaUTh TpUMEpPHl  (HAXOAWUTh HWHPOPMALMIO O MNPHUMEPax) IMPAKTHUIECKOTO
WCIOJIb30BaHUS (PU3MYECKMX 3HAHUW B TIOBCEAHEBHOW JKM3HU Uil oOecredeHus
0€30MacHOCTH IIpU 0OpaleHUH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUS
3JI0pOBbSI U COOJIFOJICHUS HOPM JKOJIOTHYECKOTO ITOBEICHUS B OKPYKAIOLIEH Cpee;

17. ocymecTBIsATh OTOOP UCTOYHUKOB WH(pOpManmu B IHTepHETE B COOTBETCTBUH C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHMM M MYTEM CPaBHEHMSI PA3IMYHBIX
HCTOYHUKOB BBLAEIATH HHPOPMAIUIO, KOTOpasl SIBISIETCS MPOTUBOPEUNBOI UIIM MOXKET ObITh
HEJIOCTOBEPHOI;

18. ucrnoab30BaTh MPHU BBINOJHEHUM YYE€OHBIX 3aJaHUM HAaydyHO-NOMYJSPHYIO JUTEPaTypy
(U3MYECKOTO COJEepKaHUs, CIIPAaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHeT, BlajeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsl MHPOPMAIMKU U3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO;

19. co3naBath CcOOCTBEHHBIE KpaTKHE MHUCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE 2-3
HMCTOYHUKOB HMH(OpPMAIMU, B TOM 4YHUCJIE MYOJUYHO MPOBOJUTH KpaTKUE COOOIIEHHS O
pe3ynbpTaTax MPOEKTOB WM Y4eOHBIX HMCCIEAOBAHMM, MPU 3TOM I'PaMOTHO HCIOJIB30BaTh
W3YYEHHBI TOHATHMHBIA ammapar Kypca (U3HMKH, CONPOBOXAATh  BBICTYIJICHHE
MpEe3EHTaLNEH;

20. mpy BBIMOJHEHUM Y4YEOHBIX NPOEKTOB M MCCIENOBAaHUI pacnpenesaTh OO0S3aHHOCTU B
IpylIe B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJa4aMH, CICIUTHh 3a BBHINOJIHEHHEM ILIaHA
NEUCTBUM, OLEHUBATh COOCTBEHHBIM BKJIAJ B JEATENBHOCTh TIPYIIBI, BBICTPAaUBATh
KOMMYHHMKaTUBHOE B3aMMOJICICTBUE, YUUTBIBAsi MHCHHE OKPY/KAFOIIUX.

Ilpeomemmuoie pe3ynvmampl 0ceoeHua npocpammsl no pusuke K KOHuy 00yuenusa ¢ 8 Knacce:
IIpeomemnvie pe3yromamsl Ha 6A3080M YPOBHE OOIHCHBL OMPANCAMb CHOPMUPOBAHHOCTD Y
00y4arWuUxXcs yMeHu:

1. ucmonp30BaTh TOHATHS: Macca W pa3sMepbl MOJICKYJ, TEIUIOBOE JBW)KCHHE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKHE | aMopdHBIE Tea,
HACBIIIEHHBI W HEHACBHIIICHHBIM Map, BIAXHOCTh BO3AyXa, TeMIepaTypa, BHYTPECHHSS
SHEPTHsl, TCIUIOBOM JBUTATENb, JJIEMEHTAPHBIN JIEKTPUUYECKUM 3apsi, JJIEKTPUUECKOE TOJIE,
MTPOBOJIHUKH W AUDJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TI0JIC;

2. pa3nauyarh SBJICHUSA (TEIUIOBOE paCIIMPEHHE W CXKaTue, TeIulonepeaada, TeIIoBOe
paBHOBECHE, CMavYMBaHUE, KalWJULSIPHBIC SBIICHUS, MCIIAPEHUE, KOHJCHCAIUs, IJIaBJICHUE,
Kpuctannu3anus  (oTBepAeBaHHE), KWIIEHWE, Terjonepeaada  (TEIIONpPOBOJHOCTS,
KOHBEKILIMS, M3Iy4YeHHUe), OJICKTpU3alMs TeJ, B3aUMOJCUCTBUE 3apsAllOB, JEHCTBHS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHWE, B3aWMOJCHCTBUE MArHUTOB, [JE€HCTBHE
MarHUTHOTO TOJISI Ha TIPOBOJIHUK C TOKOM, IEKTPOMArHUTHAs MHIYKIINS) 10 OMUCAHUIO UX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIONIMX JaHHOE (usndeckoe
SIBJICHME;

3. pacmo3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBICHHUI B OKPYKAIOIIEM MHUpPE, B TOM
yrcne (U3NYecKHue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKCHHE U KANMIUISPHBIC
SIBJICHUSI B MPUPOJE, KPUCTALIBI B mpupoie, uznydenne CoiHila, 3aMep3aHue BOJOEMOB,



10.

MOpPCKHE Opu3bl, 00pa3oBaHHWE pOCHl, TyMaHa, WHEs, CHEra, JJEKTPHYECKUE SIBICHUS B
aTMocdepe, EeKTPUYECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMIIH, Jpeiid MoIoCcoB,
POJIb MarHUTHOTO TOJISL JJISl KU3HU Ha 3eMile, TOJSIPHOE CHSIHUE, MPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACTIATh

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKUX SBICHUM;

OTMCBHIBATh W3YyYCHHBIE CBOWMCTBA Tell W (DU3MYECKHE SBICHHS, HCIONB3Ys (PHU3HUECKHUE
BEIMYUHBl (TeMIleparypa, BHYTPEHHSSI DHEPTUs, KOJIMYECTBO TEIUIOTHI, YyHEJIbHas
TEINIOEMKOCTh ~ BEIECTBA,  yJelbHAs  TEIJIOTa  IUIABJCHHWS, YACNbHAas  TEIUIOTa
napooOpa3oBaHMs, yIENbHAs TEIUIOTa CropaHHsl TOIUIMBA, KOA((OUIIMEHT TMOJE3HOTO
JICWCTBUS TETJIOBOM MAIIMHBI, OTHOCHTENBbHAS BIAKHOCTH BO3yXa, DIIEKTPUUYESCKHNA 3apsij,
CHJla TOKa, OJIIEKTPUYECKOE HaNpsHKCHWE, CONPOTHUBICHHE MPOBOJHUKA, YIEIBHOE
COTIPOTHUBJICHUE BEUIECTBA, pabdOTa W MOIIHOCTH AIEKTPHUYECKOTO TOKA), TPU OMUCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIONb3YeMBIX BEIUYMH, OOO3HAYCHHS U
eMMHUIB! (PU3MUYECKIX BEITMYWH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (PH3HUECKYTO
BEJIMYUHY C JPYTMMH BEIHMYHMHAMH, CTPOWUTh TpaQuKH H3YYEHHBIX 3aBHCHMOCTEH
(bMBUYECKUX BEIIMYNWH;

XapaKTepU30BaTh CBOWCTBA Tell, (U3NYECKUE SBICHHUS M TPOIECCHI, UCTIOIB3YSl OCHOBHBIC
MOJIOKEHHSI  MOJICKYJISIPHO-KHHETHYECKOH  TEOpUM  CTPOCHHS  BEIIECTBA,  IPUHIIHII
CYNEpIO3UIMH ToJIel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma
IUIsl ydacTka 1end, 3akoH Jxoyms-JleHna, 3aKOH COXpaHEHHs SHEPTUH, MPH ITOM YMETh
(GbopMyIHpOBATh 3aKOH M 3aITUCHIBATh €0 MATEMAaTHYECKOE BBIPAKEHHCE;

OOBSICHATh (PU3NYECKHE TIPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE CHUTYalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH PHYMHHO-CIICACTBEHHBIC CBS3H,
CTpOHUTh OOBSICHEHWE W3 1-2 JIOTMYECKMX IIaroB C HCIOJB30BaHHEM |-2 W3y4eHHBIX
CBOMCTBA (PM3UYCCKUX SBICHUN, PH3HMUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a1a4K B 2-3 NEHCTBUS, UCTIONIB3YS 3aKOHBI M ()OPMYIIbI, CBSI3bIBAFOIIINE
(bu3nveckre BeJIMYMHBI: HA OCHOBE aHAINM3a YCIOBHS 33/1a4H 3aIMChIBATh KPATKOE YCIOBHE,
BBISBJIATh HEJOCTATOK JAHHBIX JUIS PEUICHHs 3a/1aud, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC ISl €€ PEHICHHS, TIPOBOJUTh PACUETHI M CPABHUBATH IMOJIyYCHHOE 3HAUCHHE
(U3NYECKON BETMYMHBI C U3BECTHBIMHU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh TPU TMOMOIIU (U3UYECKUX METOJIOB,
UCIIOJIb3Ysl OMMCAHUE HMCCIICOBAHUS, BBIACIATh MIPOBEPSIEMOE MPEIIIOI0KECHNUE, OIICHUBATh
MPABHIBLHOCTH MOPSI/IKA MPOBEIICHHSI UCCIICTOBAHMS, TPOBOIUTH BBIBOJIBI;

MIPOBOJIUTH OIBITHI IO HAOJIOJCHUIO (PU3UYECKUX SBJICHUN WIH (U3UUYECKUX CBOWCTB TEI
(kanuJUIApHBIE SBJEHUS, 3aBUCHMMOCTb JABJIEHUS BO3/lyXa OT €ro o0béMa, TeMIepaTyphbl,
CKOpPOCTH IIpollecca OCThIBAHWS M HArpeBaHUS NPU H3IYYEHUH OT IBETa H3JIydaromien
(mornomaromniei) TOBEPXHOCTH, CKOPOCTh MUCIAPEHMs BOJIbI OT TEMIIEPaTyphl KUIKOCTH U
IUIOIIAN €€ TMOBEPXHOCTH, DIEKTPU3ALUS TEI U B3aUMOACHCTBUE JEKTPHUUECKUX 3aps/IOB,
B3aMMO/ICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJIW3alllsi MarHUTHBIX TOJIEH MOCTOSIHHBIX
MarHuTOB, IEMCTBUS MarHUTHOTO I0JISI HAa IPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSl MOCTOSIHHOTO TOKa): (OpMYNIHpOBaTh MpOBepsieMble
MIPENOJI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHMsI, OMUCHIBATH X0
OTBITa U POPMYIUPOBATH BHIBOJIBI;
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BBITIOJTHATE TMPSAMBIE U3MEPEHUS] TEMIIEPATYpPhl, OTHOCUTEIHHOMN BIIAYKHOCTH BO3yXa, CHUJIBI
TOKa, HANpPSDKEHUS C HCIOJIb30BAaHMEM aHAJOTOBBIX NMPHOOPOB M JATUYMKOB (PU3MUYECKHX
BEJIMYMH, CpPaBHMBATh pe3yJbTaThl H3MEpPEHUM ¢ y4€TOM 3aJaHHOM aOCOJIFOTHOM
MOTPELTHOCTH;

MPOBOJUTHh HCCIEOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MYECKON BEIUYMHBI OT JAPYrou c
WCTIOJIb30BAHMEM TIPSIMBIX M3MEPEHUH (3aBHCUMOCTH COMPOTHBIICHHUS MPOBOJHHKA OT €r0
JUIMHBI, TUIOIIAAM TIONEPEYHOI0 CEYEHMs] M YAEIbHOTO CONPOTHUBIIEHUS BELIECTBA
MPOBOJIHUKA, CHJIBI TOKA, HMJIYIIETO 4Yepe3 NMPOBOJHUK, OT HANPSIKEHHS Ha IMPOBOJHUKE,
HCCIIEIOBAaHUE IIOCIIEJIOBATEIbHOTO W MapajuIeIbHOIO COEIMHEHUHl MPOBOJHUKOB):
IJIAaHUPOBATh MCCIEAOBAaHUE, COOMpATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEenys
MPeI0KEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJabTaThl IOJTYYEHHON 3aBHCHMOCTH B BHUJIE
TaOIHIl ¥ TPaQHUKOB, IPOBOIUTH BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHHS,

MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BeNMW4YWH (yAelbHAs TEIUIOEMKOCTh
BEII[ECTBA, COMPOTHBIIEHHE IPOBOJAHMKA, PadOTa U MOILIHOCTh 3JEKTPUYECKOTO TOKa):
IUIAaHUPOBaTh ~ U3MEPEHMs, coOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEays
MIPEUI0KEHHONW MHCTPYKITUH, U BBIYUCIISTH 3HAYCHNE BEIINIHHBI,

coOroAaTh MpaBuiia TEXHUKHU 0€30MacHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PYA0BAHUEM;
XapaKTepU30BaTh MPHHITUIIBI IEHCTBHUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOKCTB C
WCIIOJIb30BAHMEM HX OMUCaHHUS (B TOM 4YHCIIE: CHUCTeMa OTOIUIEHUS JOMOB, THTPOMETP,
napoBasi TypOMHA, aMIEpPMETP, BOJBTMETP, CYETUMK IJIEKTPUUYECKOM  SHEpPruw,
ANIEKTPOOCBETUTENIbHBIE  MPUOOPHI, HArpeBaTelbHBIE  AJICKTPONPUOOpPH  (TIPUMEPHI),
ANEKTPUYECKHE MPEIOXPAHUTENH, MEKTPOMArHUT, MEKTPOABUraTEeNlb MOCTOSIHHOTO TOKA),
WCIOJIb3YSl 3HAHUS O CBOWCTBAaX (M3MUECKUX SBJICHUNH M HEOOXOAMMbIE (PU3NUYECKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE IPUOOPHI IO cXeMaM U
CXEMaTHYHbIM PHUCYHKaM (KHIKOCTHBIM TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP,
JBUTATE€b BHYTPEHHETO CrOpaHHs, OJIIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMBI
ANIEKTPUYECKUX LENeil C MOciIel0BaTeNbHBIM U MapajlIeIbHbIM COCIUHEHHEM SJIEMEHTOB,
paznuyas ycloBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX IIeTIeiH;

MPUBOJUTh  MPUMEPHl  (HAXOAUTh HWHGOPMAIMIO O TOPUMEpPax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (PU3UYECKMX 3HAHUW B TOBCEAHEBHOW IKU3HU M1 0OecredeHus
0€30MacHOCTH TpU OOpalieHNH ¢ TPrUOOpaMu U TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS
3I0pPOBbSI U COOTIOCHUS HOPM SKOJIOTMUECKOTO MOBECHUS B OKpPYXKAIOIIEH cpee;
OCYILIECTBIIATh MOUCK HHpOpMaImu (U3MUECKOTo cojaepkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM M NyTéM CpaBHEHHUS JIONOJHUTENBHBIX MCTOYHUKOB BBIIENATH
nH(pOpMaINIO, KOTOPast SBJISIETCS IPOTUBOPEUUBOM MM MOXKET OBITh HEJJOCTOBEPHOM;
UCIOJb30BaTh TPHU BBIMOJIHEHUH Y4YeOHBIX 3a/laHUil Hay4YHO-TNOMYJSPHYIO JIHUTEparypy
(GU3MYeCKOro Ccojep)KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu HTepHeT, BiaaeTh
npuéMaMi KOHCIEKTUPOBaHMS TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJTHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE IUCHbMEHHBIE UM KpaTKHE YCTHBIE cooOueHus, o0o0rmas
MHOPOpPMALMI0O U3 HECKOJBKMX MCTOYHHKOB, B TOM 4YHCIE IyOJIWYHO THPEACTaBIATh
pe3yabTaThl MPOEKTHOM WM HCCIENOBATEIbCKON NESATEIBbHOCTH, NPH 3TOM I'PaMOTHO



WCIOJb30BaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HMKH, CONPOBOXKIATbH
BBICTYIUICHUE NIPE3CHTALIUEM;

21.mpu  BBINOJHEHWH YYEOHBIX TPOEKTOB M HCCICNOBaHMNA (DU3MYECKUX IPOLIECCOB
pacrpeneniate OO0S3aHHOCTH B TPYIIEe B COOTBETCTBHHM C IOCTaBJICHHBIMH 3aqadyamH,
CIEIUTHh 3a BBIIOJHEHHWEM IIJJaHA JCWCTBUH M KOPPEKTHPOBAaTH €ro, OLICHUBATh
COOCTBEHHBI BKJIAJ B JIEITEIBHOCTh TPYHIBI, BHICTPAMBATh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTD Pa3pemaTh KOH(PIUKTHI.

Ilpeomemmnoie peynvmamol 0cgoenus npozpammul no usuke K KOHuy odyuenusa ¢ 9 knacce:
IIpeomemnvie pezyromamsl Ha 6A3080M YPOSHE OONHCHBL OMPAHCAMS CHOPMUPOBAHHOCTND

¥V 00y4arowuxcs yMeHuu.

1. ucnonb3oBaTh TOHATUSA: CUCTEMa OTcuéra, MaTepuajlbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIbHOCTb MEXaHWYECKOTo JBWXKEHMs, nedopmanus (ynopyras, IUIacTHUECKas),
TpPEeHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U IMEPErpy3KH, LEHTP TSKECTH,
abCoMIOTHO TBEpJOE TEJO, LEHTP TKECTH TBEPJAOTO Tejla, PaBHOBECHE, MEXaHWYECKHEe
KoJjieOaHus M BOJHBI, 3BYK, HH(Pa3ByK M YIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJHBI, LIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaIbHO30PKOCTh, CIEKTPhl UCITyCKaHUS U
MOTJIOLIEHUS, anb(a-, OeTa- U raMMa-u3IIydeHus, U30TOIbI, A/IepHas SHEPTeTHKA;

2. paznuyarh SBICHUS (paBHOMEpPHOE U HEPAaBHOMEpPHOE NPSIMOJMHEMHOE JBUKECHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKEHUE, CBOOOJHOE TMaJieHue Tell, paBHOMEPHOE
JBUKEHHE N0 OKPYKHOCTH, B3aUMOJEWUCTBUE TEJ, PEaKTUBHOE JIBUYKEHUE, KoJeOaTelbHOe
JBUKEHHE (3aTyXalolllle W BBIHY)KJIEHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE ABHKEHUE,
OTpaX€HHE 3BYKA, MPSAMOJIMHEHHOE paclpoCTpaHEHUEe, OTPaKEHUE U MpPEJOMJICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa, Pa3jiokKEHHE OEJIOT0 CBETa B CIEKTP U CIOKEHHE
CHEKTPaJIbHBIX LIBETOB, TUCIEPCUS CBETA, €CTECTBEHHAs PaIMOaKTUBHOCTb, BOSHUKHOBEHHE
JUHENYaToro CreKTpa M3IY4YeHHs) MO0 ONMUCAHHIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

3. pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3MUECKUX SBICHUN B OKpYXKaroniem Mupe (B TOM
yuciie (pu3nueckre SABJICHUS B IPUPO/Ie: MPHIKUBHI U OTIUBBL, JBUKEeHHE MaHeT CoTHeYHO
CUCTEMbI, PEAaKTUBHOE JBIKEHHE YKUBBIX OPraHHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHHUE, CEHCMHYECKHE BOJHBI, I[yHAMH, 3XO, IIBETa TEl, ONTUYECKUE SBJICHUS B
npupoje, OMOJIOTMYECKOEe NEHCTBHE BUIMMOIO, YIbTPadHOIETOBOTO U PEHTTEHOBCKOTO
W3ITy4YeHUH, eCTECTBEHHBIH paJAMOAKTUBHBIN (OH, KOCMHYECKUE IIy4d, PaJUOAKTUBHOE
W3Iy4YeHUe MPUPOAHBIX MHUHEPAIOB, JEHCTBUE PATUOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
YelnoBeKa), MNpU OTOM TMEPEeBOIUTH MPAKTUYECKYIO 3aqadyy B y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NIECKUX SBIICHUII;

4. omnuChIBaTh W3YYEHHBbIE CBOMCTBA Ten W (U3NYECKHE SIBICHUS, WCIONB3Ys (u3nuecKue
BETUYMHBI (CpelHsis M MTHOBEHHAas CKOPOCTh Tela TpU HEPaBHOMEPHOM JIBHIKEHUH,
YCKOPEHHE, MepeMENIeHne, MyTh, YIII0Bas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYIOCTH, CUja
TSOKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHUS, BEC Tela, HUMITYJIbC Tea, WMITYIbC CHIIBI,
MeXaHW4yecKas paboTa U MOIIHOCTb, MOTCHIMANbHAS DJHEPIHsl Tena, TMOIHITOTO HaJ
MOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPTUSI CKATOUM MPYXKUHBI, KHHETHYECKasi SHEPTHs,
MOJIHAsT MEXaHWYeCKasi DHEPTHsl, TIEPUOJI U YacToTa KOJNeOaHUM, UTMHA BOJHBI, TPOMKOCTh



10.

11.

12.

3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHHUS CPEAbl), MPH ONMUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YeMbIX BEIUYMH, OO0O3HAUCHUS H
eIMHUIIB! (PU3MUYECKUX BEITMYNH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIONINE JaHHYIO (PH3HUECKYIO
BEIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpapuKH H3YYEHHBIX 3aBUCHMOCTEU
(U3HYECKUX BEIINYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3MYECKUE SBICHUS M MPOIECCHI, HCIOJB3YS 3aKOH
COXpAaHEHHs DHEPruH, 3aKOH BCEMHPHOTO TATOTEHHS, NPHUHIMI CYNEPIIO3ULIUN CHII,
NPUHLIUI OTHOCUTENbHOCTH [ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYIbCA,
3aKOHBI OTPAKEHHUS W MPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOTO M MacCOBOTO
9Hucen TPH SACPHBIX PEAKIUAX, MPH ITOM (QOPMYIMPOBATH 3aKOH M 3alHCBIBATH €T0
MaTeMaTUIECKOE BHIPAKEHHE;

OOBSICHATH (PU3NYECKUE TPOIIECCHl U CBOWCTBA TEN, B TOM YHCII€ U B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH PHYMHHO-CIIEACTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE U3 2-3 JIOTMYECKUX IIaroB C HCIOJIb30BaHHEM 2-3 H3yYEHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3HMUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3ajaud (ONMUpAOIIMEcs Ha CUCTeMY M3 2-3 ypaBHEHHUM), HUCIOJIb3Ys
3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE (PU3NICCKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJauy 3alKChIBaTh KPaTKOE YCIOBHE, BBISBIISTH HEAOCTAIONINE WM W30BITOYHBIE TAHHEIC,
BBIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOIAUMBIE Ul pELIEHHs, MPOBOAUTh PacUEThl U
OLIEHUBATh PEATMCTUYHOCTb MOJYYEHHOT0 3HaUCHUs (PU3NUECKON BEIMYMHBL;

pacro3HaBaTh NMPOOJIEMBl, KOTOPbIE MOXHO PELIMTh MPHU MOMOIIU (PU3UYECKUX METOJOB,
UCIOJb3Yysl OMMCAHUE UCCIIENOBAHUS, BBIACIATH [IPOBEPSIEMOE MPEAOI0KEHNE, OLICHUBATh
MIPABUIILHOCTH MOPSAJKA IPOBEJEHUS UCCIIEI0BaHUs, IPOBOAUTE BBIBOJBI,
HMHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN U OIBITOB;

IIPOBOJIUTH OMBITHI O HAOIIONCHUIO (U3NYECKUX SBICHUNA MM (U3NYECKUX CBOMCTB Tel
(u3ydenue BTOporo 3akoHa HproToHa, 3aKOHA COXpaHEHUs 3HEPruH, 3aBUCUMOCTh IIEpHUOIa
KoleOaHUH NPYKUHHOIO MAasTHHKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBl U
HE3aBUCUMOCTh OT AaMIUIMTY[bl MalbIX KoJIeOaHWH, NpsIMOJMHEIHOe pacHpoCcTpaHEeHue
CBETa, pa3JoXKeHHe OeNoro cBera B CHEKTP, U3YyYEHUE CBOMCTB M300pak€HHUS B IUIOCKOM
3epKaJie U CBOMCTB M300paXkeHUs IIpeaMeTa B coOuparoleil I1H3e, HaOIroIeHHe CIUIOMIHBIX
U JIMHEHYaThIX CHEKTPOB M3JIy4eHHs): CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3
n30BITOYHOIO Habopa 0OOpYyIOBaHHS, ONMCHIBATE XOJ OIBITAa M €ro pe3yibTaThl,
(GbopMynupoBaTh BBIBOBI;

IIPOBOJIUTH IPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpEeeNsis CpeHee 3HaUCHUE
n3MepseMoil Benu4HuHbI ((POKYCHOE paccTOsSHUE coOMparolieil TuH3bI), 0OOCHOBBIBATH
BbIOOD crioco0a u3MepeHus (M3MEpUTEIHLHOr0 Ipudopa);

IIPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BETMUUH C MCIIOJIBb30BaHUEM MPSIMBIX
U3MEpEeHU (3aBHCUMOCTh NIYTH OT BpPEMEHHM IpH PaBHOYCKOPEHHOM [JBW)KEHUH 0e3
HayvaJlbHOM CKOPOCTH, MepHoJa KoJeOaHWH MaTeMaTH4ecKOro MasTHUKA OT JJIMHBI HUTH,
3aBHCUMOCTH yIJla OTPaKEHHUs CBETa OT Yrja MaJeHUs M Yrja NpeJoMIIEHHs OT yria
NajJeHus): IUIAHUPOBAaTh  MCCIIEOBAHME, CAMOCTOSITENIbHO  cOOMpaTh  YCTAHOBKY,
(UKCHPOBATh PE3YNAbTAThI MMOJIYYECHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE TaOIUI]
U TpaKOB, IPOBOJUTH BBIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;



13. mpoBOUTH KOCBEHHBIC M3MEpPEHUS (U3NYCCKUX BEITUYHMH (CPEIHSS CKOPOCTh M YCKOPEHHUE
TeJla TPU PABHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO TMaJaeHHS, >KECTKOCTh
MPYKUHBL, KOO(PPUIUEHT TPEHUS CKOJIBKEHUS, MEXaHHUeCcKasi paboTa ¥ MOIIHOCTb, 9aCTOTa
U Tepuoja KojJeOaHWii MaTeMaTHYeCKOro W IMPY)KMHHOTO MAasTHUKOB, ONTHYECKAs CHJIA
coOMparomerd JHMH3bI, PAJAUOAKTHBHBIM (OH): IJJAHUPOBATh H3MEpPEHHs, COOUpaTh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJHATb M3MEPEHHUS, CIEAyd MPEeaIoKeHHOU
MHCTPYKLUH, BBIYUCIISITH 3HAUEHNUE BEJIMUMHBI U aHAIU3UPOBATh NOJYYEHHbIE PE3YIIbTATHI 'C
Y4€TOM 3a/JaHHOM ITOTPEIIHOCTH U3MEPEHUM;

14. coOmroaTe npaBuiia TEXHUKH O€30TIaCHOCTH MpHU padboTe ¢ 1abopaToOpHBIM 000py/I0BAaHUEM;

15. pa3nuyarh OCHOBHbBIE NMPU3HAKM HM3YYEHHBIX (U3MUYECKUX MOJENel: MaTepuaibHasl TOYKa,
abCoIOTHO TBEPAOE TENI0, TOUEYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJIETIb aTOMHOTO sIJIpa;

16. xapakTepu30BaTh MPUHIMIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
WCIOJIb30BAHMEM MX ONUCaHus (B TOM 4YHUCIE: CHUIOMETp, JaT4YUKU MOJIOKEHUS,
paccTOsiHUS U YCKOPEHHS, paKeTa, 3XOJIOT, OYKU, MEepUcKom, (poToammapar, ONTHUYECKUE
CBETOBO/IbI, CIIEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), HCMonb3ys 3HAHUS O CBOMCTBax
(bu3nuecKux SABJICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

17. ucnonbp30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HU3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENNbHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB IMpPU pPELICHUH Yy4eOHO-
MIPAKTUYECKUX 33a/ad, ONTHYECKHE CXEMbl I IOCTPOEHHsS H300paXeHUH B IUIOCKOM
3epKajie ¥ coOuparomeil TuHse;

18. mpuBOAMTH TMpUMEpPHl  (HaXOAWTh HWHPOPMAMIO O TMpUMEpax) MPaKTUYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUM B TOBCEJIHEBHOW KH3HM Uil oOecledeHus
0€30I1aCHOCTH MpH 00palleHnu ¢ NpUdopaMH U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS
3JI0pOBbS U COOJIIOJICHUS HOPM KOJIOTHYECKOTO MOBEAEHUS B OKPYKaIOILEH cpejie;

19. ocymiecTBiATh MOUCK HHGOpMauuu B VIHTepHeTe, caMOCTOATENbHO (opMyIHpys
IIOMCKOBBIM  3alpoc, HAXOAUTh IYyTH OINPENENEHUs JOCTOBEPHOCTH  IOJIy4E€HHOU
nH(pOpMalMK Ha OCHOBE UMEIOLIUXCSI 3HAHUN U TONOJIHUTEIbHBIX UICTOYHUKOB,;

20. ucnoabp30BaTh IMPHU BBINOJHEHUM Y4E€OHBIX 3aJaHUN Hay4YHO-IOMYJSIPHYIO JIUTEpaTypy,
CIpaBOYHBIE MaTepUabl, pecypchl cetu MHTepHeT, Bi1ageTh NpuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MH(OPMALMK U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYT'yIO;

21. co31aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE MH(OpManuu H3
HECKOJIbKUX HCTOYHMKOB, IYOJIMYHO TMPEJICTaBIATh PpEe3yibTaThl IMPOEKTHOW WIIH
HCCIIEIOBATENIbCKOM  J€ATENbHOCTH, IPH 3TOM TI'PAMOTHO HCIOJb30BATh HM3Y4YEHHBIN
NOHATUMHBINA amnmapar H3yd4aeMoro pasjena (U3MKM M CONpPOBOXAATh BBICTYIUICHHE
Mpe3eHTaIuel ¢ yd€ToM 0CoOOEHHOCTEH ayAUTOPUH 00yJIarOIIUXCS.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC



HaumenoBanue pa3xaejioB U TEM

KoaudecTBO 9acoB

Ne n/mm Konrposbneie | IIpakTnyeckue
NMPOrpaMMbl Bcero
padoThI padoTsbI
1.1 ®du3nka - HayKa O MPUPOJIe 2
1.2 DOuU3NYECKUe BEIUYHNHBI 1
13 EcrecTBeHHOHAY4HBIN METOL ) 1
TTO3HAHUS
Hroro no pazgeny 6
2.1 Crtpoenue BelecTa
29 JIBr>KeHrE U B3aMMO/ICHCTBHE YaCTHII ) |
BEIllECTBA
2.3 ArperaTHbI€ COCTOSIHHS BEIIECTBA 2
Hroro mo pazgeny 5
3.1 MexaHn4eckoe JBHKEHUE 3
3.2 Huepnus, Mmacca, IIOTHOCTh 4
3.3 Cuia. Bune! cun 14 1 2
Hroro no pazneny 21
Hasnenue. [lepenaya naBiaeHust
4.1 TBEPABIMU TEJIAMHU, KUIKOCTIMU U 3
razamu
4.2 JlaBiaeHne KUIKOCTH 5
4.3 ATtMochepHOoe naBIeHUE 6
44 I[ef/'ICTBIfe YKUJIKOCTH U Ta3a Ha 7 1 3
MOrpyKEHHOE B HUX TEJIO
Hroro no pazneny 21
5.1 PabGora 1 MmouiHOCTH 1
5.2 [IpocThie MeXaHU3MBbI 1
5.3 MexaHnunueckas 3Heprust 1 1
Wroro no pazgeny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 3 12

I[TPOTPAMME




8 KUIACC

HaumeHoBaHue pa3ieioB U TeM

KoandecTBO 9acoB

Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero
padoThI padoThI
1.1 CrpoeHue u CBOWCTBA BELIECTBA 7
1.2 TerutoBbie MpoLECCHI 21 1 5
Hroro no pazgeny 28
DneKTpUyYecKue 3apsiibl.
2.1 3apsKeHHBIE Tela U UX 7 1
B3auMO/IeiCTBUE
2.2 [TocTOSTHHBIN 2IEKTPUYECKUN TOK 20 1 7
2.3 MarHuTHbIE SIBICHUS 6 1 1.5
2.4 DNeKTpOMarHuTHask UHIYKIUS
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 14.5
I[TPOI'PAMME
9 KIIACC
KoaunuyecrBo yacos
HaumeHoBaHUe pa3iejioB U TeM
Ne i/m Konrtpoabnsie | IlpakTuueckue
NMPOrpamMmmbl Bcero
padoThI padoThI
L1 MexaHnueckoe JBI)KEHUE U 10 |
CrocoOBbl €ro ONMMCaHus
1.2 BsaumonelictBue ten 20 1
1.3 3aKOHBI COXPAaHEHUS 10
Wroro no pazgeny 40
2.1 Mexanuyeckue KoJieOaHus 3
2.2 MexaHn4yecKue BOJIHBL. 3BYK 1 3
Wroro no pazgeny 15
31 DNEKTPOMarHUTHOE MOJIE U 6 )
JIEKTPOMArHUTHBIE BOJTHBI
Hroro no paszneny 6
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETA 6
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3
4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP 3 2
Hroro no paszneny 15




I/ICHyCKaHI/Ie 1 NOTJIOMICHUEC CBCTa

5.1 4 1
aTOMOM
5.2 Crtpoenue aToMHOTO siipa 1
5.3 SAnepHbie peakuu 7 1
Hroro no pazneny 17
[ToBTOpenue u 06o0mIEeHNE
6.1 coJiepkanus Kypca Gu3nku 3a 7-9 9 2
KJtacc
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 7

[TPOTPAMME
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