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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nkKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocruTaHus W KoHIENumu mpernogaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
NeATeIbHOCTHON OCHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[IporpamMma no Qu3uke ycTaHaBIMBACT pacHpeleeHHe y4yeOHOro mMarepuaia 1o rojam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢u3nke pa3paboTaHa ¢ HENbIO OKa3aHUsI METOIUYECKON MOMOIIU YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
Ou3urKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUsI B CTPYKType oOImiero oopasoBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO0 TPAMOTHOCTb:!
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHUsA OMIpPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenreM Koiserum MunucteperBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAaydHOM METOJe TMO3HaHUS U (HOpMHUpOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (U3UKHU JUISI PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTibkeHHe STHX IeNiell mporpaMmbl 1Mo (H3MKE HAa YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHWEe YMEHHWH OINUCHIBaTh W  OOBICHATH (HU3MUECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHHUH HAOMOJATh TPUPOJHBIC SIBICHUS W  BBITIOJHITH  OTIBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHHE NH(OPMaLINH;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpazoBaHMs
otBoautcs 204 vaca: B 7 kimacce — 68 yacoB (2 gaca B Hezlent0), B 8 kimacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 68 4acoB (2 yaca B HEJICITIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATENBHBIN XapakTep, YYUTENb JelaeT BhIOOp MPOBENCHHs JTA0OPATOPHBIX PadOT H
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY:KAa01Iero MUpa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTh U3MepeHn. MexayHapoIHas CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsAcHEeHHe HalOmogaeMoro spieHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue LEHbI IEIEHUS IIKaIbl K3MEPUTEIHLHOTO MpHodopa.

N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEeMITepaTypHhI.
6. IlpoBeneHue wucCCleIOBaHUS TO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTaymuinueckux) Ten. B3aumocBs3b MeXIy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSIHUN
BO/IBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHHEM YaCTHI]

BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuka B3aumojnerctBust ten. Cwiia ymnpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cuil. Cuna TpeHus. TpeHHne CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHHsI Opycka WIM IIapuKa MO0 HaKJIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MalmMHbBL. 3aBUCUMOCTH JABJICHUS >KHJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emimn. OmnbiT Toppuuennu. W3mepeHue armocdepHOro naBieHHUs. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
IrPy30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBMIIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KITJI mpocTeix Mmexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckas sHeprus. Kunernueckas W moTeHUualbHass »Heprus. I[lpeBpamienne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimot.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKO TEOpUM CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monaenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramindeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)KEHHUS YaCTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Terjionepenada u
coBepireHne paboThl. Buapl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecue. YpaBHEHHE TeIUloBoro Oananca. [lnaBineHue W OoTBepAeBaHUE KPHCTALUTUYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

HaGnronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buael Tenonepenayn.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.

4. OrmpeneneHne NaBICHUS BO3yXa B OAJIJIOHE IIMTPHIIA.

5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnroneHue M3MeHEHMs BHYTPEHHEH SHEPIUHU Tela B pe3ysbTaTe TeIvlonepesayd U
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yieabHOM TEMII0EMKOCTH BEIIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEJTUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cynepro3unun
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexkTpuyeckoe HampspbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemiecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TTOTPEOUTENHN AIIEKTPUUIECKOM dHeprun B ObITy. KopoTkoe 3amMbIkaHUeE.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHUKE. J[eCTBME MAarHUTHOTO MOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TONYYEeHHs] DJIEKTPUUECKON JHEPruu. OIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXPaHEHUS NIEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro HanpsiKeHUsl BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSTHHOTO TOKA.

WX ~NNUkWN R
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHUKA OT €ro JJIMHBI, IUIOIIAIU TIONIEPEUYHOTO CEUYEHHUS U MaTepHraa.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYILETO YEPe3 PE3UCTOP.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHMTHOTO B3aUMOJIEHCTBHS MOCTOSIHHBIX MAarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. U3mepenune KIIJI anekTpoaBuraTeIbHON yCTAaHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBukeHne. CBoboqHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpunimun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHHS: cuila TPEHUS CKOJBKEHHS, CHUJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue MarepuanbHO TOUKU. AOCONIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cuil TshKeCTH, ynpyroctd, TpeHus. CBsi3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus c:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABMKCHUSI.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM PHEPTUHU ITPU JIBMXKEHHUH TeJla O JEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOPEHHsS Tella MPU PABHOYCKOPEHHOM JBHXEHUHM IO HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSITCS KakK psAJ HEUETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9. OmpeneneHne pabOThl CHIBI TPEHUS TPUH PABHOMEPHOM JBIKEHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIPYrOCTH NpU THOAbEME TIpy3a C HCIOJIB30BAHHUEM
HEIOABUYKHOTO U MOJABMKHOTO OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbIe Konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOIEpeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneGaHuii e noJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIBI YIPYTOCTH.

=

Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.
Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HaGnronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

o U AW

AKYCTHYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acTOThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpezeneHue 4acTOTHI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TepHoja KoseOaHWM MOJBEUICHHOIO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. UccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH MeEpHOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh IEpHOJa KoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBera. Mcrounuku cBeta. [IpsmoiimHelHOE paclpOCTpPAHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmH3e. Ontuyeckas cucrema (oToamnmapara, MHKpPOCKONA U
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

© O NV A WN e

[IpssMOonMHENHOE PAaCIIPOCTPAHEHHE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus ¢oroannapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOUM CHUITBI COOMPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnwiter Pe3epdopna u muranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanTel. JInHeiuaTbie CIEKTPHI.

PamnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiiMu. 3aKOHBI COXPAHEHHS 3apsAJ0BOTO U MACCOBOIO YHCENl. DHEPIUs CBSI3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpsl U3JIydeHHs U MOTJIOIIECHHUS.

CrieKTpsl pa3au4HbIX a30B.

CrnexTp Boaopoa.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIEKTPOB M3TY9ICHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO--0000MIaIOIUMI  MOIY/Ib [peAHa3HAuYeH Jyld CUCTEeMaTH3aluu U
00001IeHUsT TPEIMETHOTO COJICPIKAHMS M OTIBITA JIEITEILHOCTH, IPHOOPETEHHOTO MPH U3YYCHUHN
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOJYJS pPEAIN3YIOTCS M CHCTEMATH3UPYIOTCS  BUIBI
NEeSTeNIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IrpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUIAMU OOBSICHSTD (1)I/ISI/I‘ICCKI/IC SABJICHUA, NPUMCHAA IOJYYCHHBIC 3HaAHWA,
peuaTth 3aga4r, B TOM YUCJIC KAYECCTBECHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
qTo o6yqa}0mnecs[ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcA:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/ISI/I‘IGCKI/Ie SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bHSHLIeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
IIPOBEPKHU TMIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HambOoJiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3JINYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB DHEPTUHU.



INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS NPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
W3ydenne Qu3nkum Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHHs HaNpaBJICHO Ha
AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MIPEAMCTHBIX O6paSOBaTeJIbHBIX PE3YyIbTAaTOB.
B pesynpraTte wu3ydenus ¢GuU3MKA Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Y
oOyyaromerocst OyyT cOpMHPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThI B YACTH:
e 1) naTpuOTHYECKOT0 BOCTIMTAHUS:

® — IPOSBJICHUE MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pm3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY)XJIEHUU OOIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JOCTHKEHUN (PU3HKY;

® — OCO3HAHME BAXKHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B JESITEILHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIUTAHMS:

® — BOCHpHUATHE ICTETHUECKUX KauecTB (PU3NYECKOM HAyKH: €€ FapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

® — OCO3HAaHHWE LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIEH COCTABIISAIOIIEN KYIbTYphI;

e — pa3BUTHE HAYYHOMU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOLHOHAJIBLHOI0 0J1ArONOJYyYHS:

e — OCO3HaHHWE LIEHHOCTH Oe30macHoro obpasa XU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEIACHHUA Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e — c(hopMHUPOBAaHHOCTHh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4aCcTHE B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HAampaBiIE€HHOCTH,
TpeOyIOIMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

® — HMHTEpeC K MPaKTUYECKOMY U3yUEHHIO IIpodeccuil, CBA3aHHBIX C PU3UKOIL;

e 7) 3K0OJIOTMYECKOr0 BOCTIMTAHUS:

e — OpHEHTalUMs Ha NpUMEHeHHe (GU3NYECKUX 3HAHWM A pelieHus 3axady B 00jacTu
OKpYXalolllel Cpefibl, MIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCIIEICTBUM
JUISL OKpY>KaroLel cpebl;

® — 0CO3HAaHME ITI00ATBLHOIO XapaKTepa SKOJIOTHYECKUX TPOOIEeM U IyTel UX peleHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e — MOTPeOHOCTH BO B3aMMOJCHCTBUU TpU BBHIMOJHEHUH WCCIEIOBAHUN U TIPOEKTOB
(bu3nuecKoil HaNpPaBJICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACSTEIBbHOCTD;

e — moTpeOHOCTh B (OPMUPOBAHWUU HOBBIX 3HAHHI, B TOM 4Hcle (HOPMYIHpOBATh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e — 0co3HaHME Ae(HUIIUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTE! B 00JIaCTH (PU3HKH;

® — [JAHHPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUN HOBBIX (PH3NYESCKUX 3HAHUN;



¢ — CTPCMIICHHUC aHAJIU3UPOBATL U BBIABJIATL B3aMMOCBA3U IIPHUPOAHI, 06H_I€CTBa U 3KOHOMMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

e — OIICHKAa CBOUX JEHUCTBUH C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPEAY, BO3MOKHBIX

rJ1I00aJIBHBIX TTOCIEACTBUMA.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrate OCBOGHHMA MporpamMmbl 10 (HU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJTbHBIC y4eOHBbIC JECHWCTBUS, KOMMYHUKATHBHBIC

YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIATHBHBIC YHUBEPCATbHBIC YIeOHbIE ICHCTBHS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelCcTBUSA
ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IIEHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSM;

BBIABJIATE IMPUYUHHO--CICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/ISI/I‘IeCKI/IX SIBJIEHUU U
IIpOoIECCOB, ACIaTh BBIBOJbI C HCIOJB30BAHUEM JICAYKTHBHBIX W HWHIYKTHUBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYECKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (U3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTCPHUECB).

Ba3oBble ucciienoBarebCcKHe NeCTBUA

HCIO0JIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKII HHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CaMOCTOSTENIbHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bu3znyeckuit FKCIEPUMEHT, HEOO0IbIIIOE UCCieI0BaHNe (PU3NUECKOTO SIBIICHUS;
OIICHUBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJ€
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (OpMYIHpPOBaTh O0OOIIEHNS M BBIBOABI IO  pe3yiabTaTam
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE AalibHEHIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TaKXKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOChl NpPU TIOMCKE U O0TOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM MPEIIOKEHHON yueOHOM (hU3NIecKoi 3a1au;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHPOBATH MHPOPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HHGOpMALMHU U
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXEMaMM, JAuarpaMMaMH, HHOMN
rpaduKoil  MX KOMOMHAIUAMHU.

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIE JeHCTBHUSA:

B X0Je 0OcyxaeHus y4eOHOro Marepuana, pe3yJabTaToB JIabOpaTOpHBIX paboT U
MIPOEKTOB 33J[aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJa€MOM TeMbl M BBICKA3bIBaTh UJICH,
HalleJICHHbIE Ha PElIeHUe 3a/1a41 U MoJIepKaHue OJaroxxenaTeIbHOCTH OOIICHUS;



CONOCTABJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU [JPYTMX YYaCTHMKOB JMajora,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABISATh  PE3YJAbTAThl  BBINOJHEHHOTO  (U3WYECKOTO  OIBITA
(3KCcrIepuMeHTa, UCCIIeI0BaHus, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
[P pELIEHUH KOHKPETHON (pr3HuecKoil mpoOiemsl;

NPUHAMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS IO €€
JOCTHUKEHUIO: PacHpeleliaiTh poJid, 00CY)KIaTh MPOLIECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBINIOJIHATH CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBHS C IPYTrHMH YWICHAMH KOMAH/IBI;
OIICHMBAaTh KayecTBO CBOEro BKJIajJa B OOMMH NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIBHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHble yHUBepcaibHbIe YUeOHbIE A€l CTBUA
Camoopranuszaums:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIUSIX, TPEOYIOMINX TS PEIICHUS
(buznuecKux 3HaHU;

OpUEHTHUPOBATHCS B PA3IMYHBIX TOAXOJAX TMPHUHITHS pENIeHUH (MHIUBUAyaIbHOE,
MIPUHSTHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUH IPYIION);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelleHus (U3NYECKO 3aJaud WM IUIaHa
UCCIIEIOBAaHUSI C YYETOM HMEIOLIUXCA PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PEelICHUI;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluu U IpeJyiaraTh iaH e€ U3MEHEeHHUS,

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEAOCTH)KEHHUS) pe3YJIbTaTOB JESATENIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBIIOJHEHUS (DU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIii, YCTAHOBJIEHHBIX OLUTNOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIU U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JPYroro YeiaoBeKa B XOJE CIopa WM AUCKYCCHH Ha HAYyYHYIO
TEeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

MpU3HaBaTh CBOE MpaBO Ha OIMMOKY MpU pelIeHUH (UINYECKUX 3a1ad WU B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI M TAKOE K€ MPaBO APYTOro.

NPEJMETHBIE PE3YJIbTATbBI
K koHiy oOyueHust B 7 Kjacce MpeIMETHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y 0OYUYAIOIIMXCS YMEHHIA:

UCIOJb30BaTh TMOHATUSA: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HaOIOJCHNUE,
HKCIEPUMEHT, MOJIeNb, TUNOTE3a, CAUHHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KMIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IMPSAMOJUHEWHOE),  TPACKTOPHS,



paBHOJeHcTBYIOmas cuia, aedopmanus (ympyras, IUIacTHYEcKasi), HEBECOMOCTbD,
COOOUIAIOIINECS COCY/IBI;

pasnuyath sBieHus (Auddy3us, TerIoBoe ABMKEHUE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJICHCTBUE TEN, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpallleHus, Iepeaaya JaBieHUs] TBEPABIMU
TEJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBlIeHHE, IJIaBaHUE TeJl, IPEBPAICHUS
MEXaHUYECKOI 3HEPIrun) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUpE, B
TOM 4YHcie (QU3MYECKHE SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMUA
CKOPOCTSIMH B JKMBOM M HEXWBOM NPHUPOJAE, ACHUCTBHE CUIBI TPEHUS B NPUPOAE U
TE€XHUKE, BIMSHHE aTMOCPEPHOTO AABJICHUS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUaru B TeJie YeJOBEKa, MPU 3TOM IMEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SIBICHMUI;

OTMCHIBATh U3yUECHHbIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCIIONIb3Yysl (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, cujla TpPEHUs, JaBlieHUe
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIa, MeXaHHYecKas pabora,
MOIIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbI, KOX(QQHUIMEHT TIOJE3HOro JIeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHLMaJIbHasl dHEPTus), IpU OMHCAHUM TNPABUIHHO
TPAKTOBAaTh (PU3NYECKHI CMBICI HCIOIb3yEMbIX BETMYNH, UX 0003HAYECHUS U €TUHULIBI
(GU3nNYeCcKUX BEIMYUH, HAXOOUTh (OPMYIBI, CBA3BIBAIOUINE NAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMH BEJIUYMHAMH, CTPOUTh TPa(UKH H3YYEHHBIX 3aBUCUMOCTEH
(bM3UYECKUX BEIIMYNH;

XapaKTepu30BaTb CBOMCTBA TeJd, (PU3MUYECKHE SBJICHUS M TPOLECCHI, HCIOJbB3Ys
MpaBUJia CIOKEHUS CHJI (BAOJL OJHOM TpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, NMpaBWIO paBHOBecUs pblyara (0J0Ka), «30J0TO€ IPABUIIO» MEXAHUKHU,
3aKOH COXPAaHEHUS MEXaHWYECKOM HHEpruu, IpU OTOM JaBaTh CJIOBECHYIO
(OopMyYITMPOBKY 3aKOHA U 3aIIUCBIBATh €M0 MAaTEMaTHUECKOE BbIPAXKEHUE;

OOBSCHATh (U3UYECKUE SIBJICHUS, IPOLECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH NMPUYUHHO-
-CIIC/ICTBEHHbIE CBSI3U, CTPOUTh OObsICHEHUE U3 1—2 JIOTMYECKUX LIaroB ¢ ONOPOH Ha
1-2 wu3ydyeHHBIX CBOMCTBa (u3MUYECKMX SBJICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacy€THble 3aJauyd B 12 AeHCTBUs, MCIOJb3ys 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJa4yd
3aIlUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (DU3NYECKHE BEIWYMHBI B (OPMYJIbl U
MIPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIEC JAaHHBIE, HEOOXOJUMBIC Ul PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYeHHON (PM3NUECKOI BETUUNHBL;
pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO PELIMTh INpPU MOMOIIU (PU3HUECKHX
METOJIOB, B OINMWCAaHUM MCCIEAOBAHNSA BBIJEIATh IPOBEPAEMOE IPEIIOJIOKEHNE
(runore3y), pa3nuMyaTh W HHTEPIPETHPOBATH IOJYYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKHU B XOJI€ OTIBITA, I€1aTh BBIBOBI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 110 HAONIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWMCTB
Tesl:  (OPMYIIMPOBATH TPOBEPsiEMble MPEINOI0KEHUs, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOT0 000PYA0BaHU, 3aMCHIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI;



BBITIOJIHATH NPSMbIE U3MEPEHHUSI PacCTOSIHUSA, BPEMEHH, MacChl Tella, 00b&Ma, CHIIBI U
TEMIIepaTyphl C KCIOJH30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHus MprOOPOB ¢ YIETOM 3aJlaHHOM aOCOIIOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTH OJHOM (PU3UUECKO BEIHMUYMHBI OT JPYrou ¢
HCII0JIb30BAHUEM INPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TeN ¥ HE3aBHCHMOCTH CHJIBI TPEHHUS OT IUIOMIAAN
CONPUKOCHOBEHHUSI TEJ, CHJIbl YIIPYrOCTU OT YIUIMHEHMS MPYKUHbBI, BbITAJIKUBAIOLIEH
ciuiel 0T 00BbEMa TOTPYXKEHHONM YacTH Tela M OT IUIOTHOCTU JKUIKOCTH, &
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO MOIPYKEHO TeJo,
YCIIOBUM TUJIaBaHUSl Te€J, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4e€OHOTO HCCIEeNOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl NpPeUIoKEHHOMY IJIaHy, (MKCUPOBATh PE3yJbTaThl MOIY4EHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaONUIl U TIpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEA0BAHMUS;

MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUAKOCTU M TBEPIAOTO Tela, CWJIA TPEHUS CKOJBXKEHHUS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIIAsl CHJIa, JEHCTBYIOLIas Ha TMOTPYyXKEHHOE B KUAKOCTH TElo,
KO3(h(UIIMEHT MO0JIE3HOTO JEHUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAys MPEI0KEHHON
WHCTPYKILUU: MPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCISATH 3HAaU€HUE UCKOMOM BEIMYUHBI,

coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYAbl, OapOMETp, phluar, NOJABMXKHBIA U
HETO/BY)KHBIN OJIOK, HAKIIOHHAsSI IIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JACHCTBUS H3YyYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIMIIHUKH, YCTPOMCTBO
BOJIOIIPOBOJIA, T'MJIPABINYECKUN IPECcC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMALUIO O MpUMEpax) MPAKTUYECKOIO
UCIOJb30BaHUS (PU3MYECKUX 3HAHUM B IIOBCEAHEBHOM KHU3HM I oOecredeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpuboOpaMu M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEJCHUS B
OKpyXarollel cpezne;

OCYLIECTBIIATh OTOOP HCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3IUYHBIX UCTOUHUKOB BBIJIENIATh HHPOPMALIHIO, KOTOPast SBJISIETCS MPOTUBOPEUNBOM
WM MOKET OBITh HEJOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHINOJHEHUN Y4eOHBIX 3aJJaHUN HayYHO--TIOMYJISIPHYIO JIUTEPATYPy
(U3NYEeCKOT0 COJAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BIAJIeTh NpPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHUs HHGOpMAIMU U3
OJIHOH 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUChMEHHbIE M YCTHBIE COOOIIEHHUsI Ha OCHOBE 2—3
MCTOYHHUKOB MH(POPMALUHN (PU3HUECKOTO COJEepPIKAHUSA, B TOM YHCIIE MYOJUYHO JIeNIaTh
KpaTKHe COOOIIeHUsI O pe3ysibTaTax MPOEKTOB MM YU4eOHBIX MCCIEJOBAHUMN, IPU 3TOM



IPaMOTHO HCHOJB30BAaTh M3YYCHHBIH TOHATUHHBIN ammapaT Kypca (HU3UKH,
COIIPOBOXKIATh BBICTYIUICHHUE IIPE3CHTALUEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NPOEKTOB M MCCIEAOBAHUN paclpeAcsaTh 0043aHHOCTH B
IpyIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 3a BBIIIOJHEHUEM IUIaHA
NEUCTBUM, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb T'PYIIIbI,
BBICTPAauBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonmy oOyuenust B 8 kJjacce mpeaMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMECHHIA:

HCMOJI30BATh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABMKEHHE aTOMOB U
MOJICKYJI, arperaTHbIC COCTOSIHHS BEIECTBA, KPUCTAJUIMUECKHE W aMOpQHBIC Tela,
HACBIILICHHBIN 1 HEHACBIIIEHHBIN Map, BJIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOU JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUMN 3apsijl, JIEKTPUYECKOE
MoJie, TPOBOJHUKA W JUANIEKTPUKHU, MOCTOSIHHBIA JJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasznuyarh SBJIEHMS (TEIJIOBOE DACHIMPEHUE M CKaTue, TeIuvlonepenaya, TEeIUIOBOE
paBHOBECHE, CMayMBaHWE, KaNWUISIPHBIE SBJICHUWS, HWCHapeHue, KOHJIEHCAIMS,
IJIaBJICHUE, KpHUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, Terionepea4ya
(TETUIONTPOBOTHOCTh, KOHBEKIIHS, HM3JIYYCHHE), SJICKTPHU3alus TeJ, B3auMOJCHCTBHE
3apsg0B, ACHUCTBUSL DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHUE
MAarHuTOB, JEHCTBUE MArHUTHOTO MOJISI Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHas
WHIYKIMS) TI0 OMHUCAHWIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOLIEM MUpE, B
TOM uucie (u3udeckue SBIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KalWUIpHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B Ipupone, uzinydeHue CoJiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIIEHUS B aTMocdepe, SIEKTPUUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emiH, Apeid MOoJII0COB, pOJib MAarHUTHOTO TMOJS AJS JKU3HU Ha
3emJie, MOJSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/a4y B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHUIA;

OTIHMCHIBATh U3yUCHHbBIC CBOMCTBA TeN U (PU3UYECKHE SBIICHUS, UCIONb3Yys PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJWYECTBO TEIUIOTHI, YAeIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJEJIbHAas TEIUIOTAa IUIABJIEHUS, YJAEJIbHas TEIIoTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUMBA, KOA(M(GUIMEHT MO0JIE3HOTO
JNEHCTBUS TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BIJIAXKHOCTh BO3/yXa, 3JEKTPUUYECKUUI
3apsj, CUJla TOKa, »JJIEKTPUYECKOE HaNpsDKEHHE, COMPOTUBJICHUE IIPOBOJHUKA,
yIleJIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), IpHU
OTHMCAHUU TMPABWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICI HCIHOJIb3YeMbIX BEIUYHH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BENUYMHY C JAPYTUMU BEIUYMHAMH, CTPOUTH TpaduKu
M3YYEeHHBIX 3aBUCUMOCTEN (U3NYECKIX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tei, (PU3UYECKHE SBICHHUS M MPOIECCHl, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHMS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUM CTPOECHUS BEILECTBA,
MPUHIIMI CYMEPHO3UIMN TOoJe (Ha KAa4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH Oma ansd yyacTka nenu, 3akoH JDxoyns—JleHua, 3aKkoH COXpaHEHHs
SHEpPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHAa U 3alUCBIBATH €rO
MaTEMaTHYECKOE BBIPAKEHHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTYalui [IPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIIATH
MPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTHYECKUX MIaroB C
oropoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, PU3HMUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacy€THble 3agaud B 2-3 JEMCTBUS, MCHOJIb3ysd 3aKOHbI U (HOPMYJIBI,
CBSI3bIBAlOIIME (PU3UYECKHE BEIWYMHBI: HA OCHOBE AaHajHM3a YCIOBHUS 3a7a4yd
3alMChIBAaTh KPATKOE YCIOBUE, BBISBIIATH HEIOCTATOK JAHHBIX JJIS PELICHMs 3a]auH,
BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ PEelICHHS, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4CHHOE 3HaUCHHE (PU3NYECKOM BETMUMHBI C H3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh IPU TOMOLIU (PU3HUECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACIATH  IPOBEpsIiEMOE
MIPENIONIOKEHNE, OIIEHUBATh IPaBUWIBHOCTh NOpsSAKA NPOBEACHMS HCCIEIO0BAHUSA,
JIeTIaTh BBIBOJIBI,

IIPOBOJUTH OMBITHI IO HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamwuIsipHbIE SIBIIEHUS, 3aBUCUMOCTb JIaBJIEHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPhl, CKOPOCTH TPOLIecca OCTHIBAHUS U HArpEBaHUs MPHU U3IYYCHUU OT L[BETa
M3Iyqaromniel  (MoTJomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEPATypbl JKUJIKOCTH U IUIOMAAM €€ TOBEPXHOCTH, OJJEKTpU3alus Tel U
B3aUMO/JICHCTBUE ANMEKTPUUYECKUX 3aps/iOB, B3aUMOJICHCTBUE IMOCTOSHHBIX MarHUTOB,
BH3YaJIM3aIlsl MarHUTHBIX MTOJIEH MOCTOSTHHBIX MarHUTOB, IEWCTBUSI MAarHUTHOTO TOJIS
Ha MPOBOJAHHMK C TOKOM, CBOMCTBAa 3JIEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJBUraTels
MOCTOSTHHOTO TOKa): (opMymupoBaTh MPOBEPSEMbIC MPEATNOJIOKCHUS, COOMPATH
YCTAaHOBKY M3 IPEUIOKEHHOIO O00OpYyIOBaHMs, OIKUCHIBaTH XOJA OIBITa U
(GopMynHUpOBaTh BBIBOABI;

BBITOJIHATE NPsIMbIE U3MEPEHHsI TEMIEepaTypbl, OTHOCUTEIILHOW BIAXXHOCTH BO3/YXa,
CHJIBl TOKA, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJIOrOBBIX HPHUOOPOB M JIATUMKOB
(Gu3nYecKux BEIMYMH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOIPEIIHOCTH;

IIPOBOJIUTh UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (M3UYECKON BEIMUYMHBI OT JIPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb COINPOTHUBIICHHS IPOBOJHHUKA OT
€ro JJIHMHbI, MJIOLaJX MONEPEYHOr0 CEUEHHUs U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHUKA, CUJIbI TOKA, UIYILETr0 Yepe3 MPOBOIHUK, OT HANPSHKEHUS HA IPOBOJAHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIbHOIO U MapaJlIeIbHOTO COEIMHEHUN IPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0BaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH M3MEPEHUs, Clexys
IIPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PEe3yibTaThl MOJYYEHHOH 3aBUCHMOCTU B BHJIE
TabaM1l U TpadUKoB, A€1aTh BBIBOBI 110 Pe3yabTaTaM HCCIIEeIOBaHNUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (U3NUYECKUX BEIMUYMH (yJelabHas TeIuIoEMKOCThb
BEIIECTBA, COMPOTHUBIIEHHE MPOBOJAHUKA, pab0Ta U MOIHOCTh 3JIEKTPUYECKOIO TOKA):
IUTAHUPOBaTh M3MEPEHHUs, CcoOMpaTh OSKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEJINUHMHBL;

coOmoaTh MpaBWjia TEXHUKH Oe30MacHOCTH TMpu pabore ¢ J1aOOPaTOPHBIM
obopynoBaHueM;

XapakTepu30BaTh MPUHLIUIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHMYECKHX
YCTPOHCTB € OMOpPOW HAa MX OMHUCAHUS (B TOM 4YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWMHA, aMIlepMETpP, BOJBTMETP, CUETUMK HIIEKTPUUYECKON
SHEPIUH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHI



(mpuMepsl), DIIEKTPUYECKHE NPEIOXPAHUTETH, SJICKTPOMArHUT, SJIEKTPOJBUTATEIH
MMOCTOSIHHOTO TOKAa), HWCIOJB3Ysl 3HAaHUS O CBOWCTBAaX (DM3WYECKUX SIBICHHUNA U
Heo0xoIuMBbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIC TEXHUYECKHE YCTPOMCTBA M W3MEPHUTEIbHBIC MPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHErO CTOPAaHHUS, JEKTPOCKOI, PEoCTar), COCTABIATH
CXEMBI 3JICKTPUUYECKUX IEMel ¢ TOCICIOBATSIIBHBIM H MapajUIeIbHBIM COSTHMHEHUEM
AJIEMEHTOB, pa3lindasi YCIOBHBIC 0003HAYCHUS 3JICMCHTOB JICKTPUICCKUX IETICH;
MPUBOJIUTh TPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O MPHUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DM3MUSCKUX 3HAHWK B TIOBCEIHCBHOW JKM3HH IS OOCCIICUCHUS
0€30MacHOCTH TpHU OOpalieHuH ¢ OpudopaMu M TEXHUYECKUMM YCTPOWCTBAMH,
COXPAaHEHHUs 3JI0POBbSI M COOJIFOJICHUS HOPM OSKOJOTHYECKOTO TMOBEACHHUS B
OKpYKarollen cpene;

OCYIIIECTBIISITh TMOWUCK WHpOpMaIu (pu3mdeckoro cojepxkanus B MHTepHeTe, Ha
OCHOBE HMCIOIIUXCSI 3HAHUW W TYTEM CpPAaBHCHHS JOIMOJHHUTEIHHBIX HCTOYHUKOB
BBIZICTIATE MH(OPMAITUIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WM MOXKET OBIThH
HEJIOCTOBEPHOU;

HCII0JIb30BATh IMPH BHITIOJHECHUH YICOHBIX 3a/IaHUH HAYIHO--TIOMYIISIPHYIO JIATEPATYPy
(U3HYECKOTO COJIEp)KaHUs, CIpPAaBOYHBIE MaTepualbl, pecypchl ceth VHTepHer,
BIIQJICTh MPUEMAMHU KOHCIICKTHPOBAHMS TEKCTa, NMPeoOpa3oBaHWs HHPOpPMAINH W3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaThb COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHs, 0000IIas
WH(POPMAIIUIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO COJEP)KAHHSA, B TOM YHCIIC
NyOJUYHO  MPEJCTABIATH  PE3yabTaThl  MPOEKTHOW WM  HCCIEAO0BATENIbCKOM
JESTETLHOCTH, TIPH ATOM T'PAMOTHO HCIIOJIH30BaTh M3YYCHHBIM TMOHSITHHHBIA ammapar
Kypca GU3UKH, COTPOBOXKIATh BHICTYIUICHUE TIPE3ECHTAIIUCH;

IPYU  BBITIOJIHEHUH YYE€OHBIX TPOCKTOB M HCCICAOBAaHUN (PU3MYECKUX TIPOIIECCOB
pacrpenensiaTb 005S3aHHOCTH B T'PYIIE B COOTBETCTBUHU C TMOCTABJIICHHBIMH 3aJadyaMH,
CICIUTh 3a BBIMIOJIHEHHEM IUTaHA JACUCTBUH W KOPPEKTUPOBATh €ro, ajeKBaTHO
OIIEHUBAaTh  COOCTBEHHBIH BKJIAJl B  JCITCIIBHOCTb  TPYIIBI, BBICTPAWBATh
KOMMYHHUKATUBHOE B3aMMOJICUCTBHUE, MPOSBIISASI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.

K koHiy obyuenuss B 9 kjiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

UCIOJb30BaTh MOHATHS: CHUCTEeMa OTcyéra, MarepuanbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMXKEHUS, nedopmanus (yrnpyras, iacTudeckas),
TPEHUE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEeperpy3kH, LEHTp
TSDKECTH, aOCOJIIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tesa, paBHOBECHE,
MEeXaHUYecKue KoiebaHWs M  BOJIHBL, 3BYK, MH(Qpa3Byk U  yJIbTpPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPbl HUCIyCKaHWsS M TOIJIOIIeHUs, anbga-, 6eta- U Tamma-
U3JIy4EHUs], U30TOIB, SIAEPHAs YHEPreTHKA;

pa3nuyath SBJCHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MpPsIMOJIMHEHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE NMPSMOJIMHENHOE JBUKEHUE, CBOOOIHOE MaICHUE TeJl, PABHOMEPHOE
IBUKEHHE [0 OKPYXHOCTH, B3aUMOJCHCTBHE TeEJ, PEAKTUBHOE JBW)KECHHUE,
KosiebaTenbHOe JIBIDKEHUE (3aTyXalollue W BBIHYXAECHHBIE KOJIeOaHUs), pe30HaHC,
BOJIHOBOE JBM)KEHME, OTPAKEHUE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEHUE,
OTpaXXCHHUE U NPEIIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE



0ermoro cBeTa B CIEKTP M CIOXEHHE CIEKTPAIbHBIX IIBETOB, IUCIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHHUKHOBEHUE JIMHEWYATOrO CIIEKTPa HM3IYUCHUS)
M0 OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYECKHX SBIICHUH B OKpYyKaromeM Mupe (B
TOM 4YHclie (PU3HYECKUE SBJIICHUS B TPUPOJIC: TIPHIUBLI M OTIUBBI, TBMKEHHUE TUIAHET
ConHEeYHOM CHUCTEMBI, PEaKTUBHOE JIBIYKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHME BOJHBI, IYHAMH, 3XO, I[BETa Tel,
ONTHYECKUE SBJICHUS B  TPUPOJE, OHOJIOTMYECKOE  JCUCTBHE  BHIAMMOIO,
yIBTPAQHOIECTOBOIO M PEHTTEHOBCKOTO HW3ITy4CHUH, €CTECTBEHHBIA pPaTOAKTHBHBIN
(hoH, KOCMHUYECKHE JIy4YH, paJUOAKTUBHOE U3Iy4Ye€HHUE NPHUPOTHBIX MHHEPAJIOB,
NENUCTBUE PAIMOAKTUBHBIX U3JTYUEHUN HA OPraHU3M YEJIOBEKA), PU 3TOM NEPEBOIUTH
MPAKTUYECKYIO0 33/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nuecKux SBJICHUM;

OTIMCHIBATh U3yYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SBICHUSA, UCTIONB3Ysl (U3HUUECKUE
BEJIMYMHBI (CpeIHss W MTHOBEHHAs CKOPOCTh Tejla MPHU HEPAaBHOMEPHOM JIBIDKCHHH,
YCKOpEHUue, MepeMelleHne, MyTh, YIJoBas CKOPOCTb, CHja TPEHHs, CUJIa YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHMs], BEC Tejla, UMITYJbC Teljla, UMITYIIbC
CHWJIBI, MEXaHUYeCKasi paboTa U MOIUTHOCTh, TOTCHIIMAIBHAS PHEPTUS TeJa, TIOHATOTO
HaJl TOBEPXHOCTHIO 3€MJIH, MMOTEHITMATbHAS SHEPTHS CKATON MPYKUHBI, KWHETHYECKas
SHEPTHsl, TIOJIHASI MEXaHWYeCKas HSHEPTHsi, MEePHOJl W YacToTa KoJeOaHWH, IJIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeIb NPEIOMIICHUS
Cpelbl), MPU OMHCAHUM NPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICI HCHOIb3YEMbIX
BEJTMYMH, OOO3HAUYEHUA M EIUHUIBI (U3NYECKHX BEIMYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO0 BEIUWYHMHY C JPYTMMH BEJIMYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBA TeJ, PU3NUYECKHUE SBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHUsl SHEPruH, 3aKOH BCEMUPHOTO TATOTEHHUs, NPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTpPa)XE€HUs M TIPEJIOMIICHHMS] CBETA, 3aKOHBl COXPAHEHMS 3aps/IOBOTO U
MacCOBOI'O 4YHMCEJI MpHU SAEPHBIX pEeaKkUMsX, MpH OSTOM JaBaThb CIOBECHYIO
(hopMyIHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3MUECKHUE TMPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUl  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBISABIATH  [PUYMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX II1aroB C OMOPOM Ha 2—
3 WU3y4eHHBIX CBOICTBA (PU3MYECKUX SABJIEHUHM, (UNYECKHUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/1a4u (OTHPAIOIecs Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCTIOIb3YS
3aKOHBI M (POPMYINBI, CBSI3BIBAONINE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJaud 3aIlMChIBaTh KPAaTKOE YCIOBHME, BBISBIATH HEAOCTAIOIINE WIH
M30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOJUMBIC Ui PEIICHUS,
MPOBOJUTHh Pacy€Thl M OLEHUBATH PEATUCTUYHOCTh IMOJIYYEHHOTO 3HAYEHUs
(bu3nuecKoil BENUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PEIIUTh TMPU TMOMOIIU (PUIUIECKUX
METOJIOB,  HUCIOJIb3ysd  ONHMCAaHUE  HUCCIEAOBAHMS,  BBIACNIATH  MPOBEPSIEMOE
MPEANOJIOKEHNE, OLIEHUBATh MPaBUIBHOCTh MOpsAJIKA TPOBEACHHUS HCCIEAOBaHMUS,
JIeNaTh BBIBOJIbI, HHTEPIPETHPOBATH PE3yIbTaThl HAOMIOIEHUHN U OMBITOB;



MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3UYCCKUX SIBJICHUN WM (PU3NISCKUX CBOHCTB
Tel (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHUs PHEPTUH, 3aBUCUMOCTh
nepro/ia KoJieOaHui MPyKUHHOTO MAsITHHKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTY/Abl MAJIBIX KOJIEOaHU, MPSIMOIIMHEHHOE paclpoCTpaHeHNE
CBETa, pa3lio’KeHUe OeNoro CBeTa B CIEKTpP, M3YYCHHE CBOWMCTB H300paKEHHS B
IUIOCKOM 3€pKajieé ¥ CBOMCTB H300pakeHUs IMpeaMeTra B CcOOWparomiei JuH3e,
HaOJIO/IGHUE CIUIONIHBIX M JIMHEWYaTbIX CIIEKTPOB H3IYYEHHUsS): CAMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XO/I OTIBITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BHIBOIHI;

MPOBOJUTh MPHU HEOOXOAMMOCTH CEPHIO NPSMBIX W3MEPEHUH, OMpEeAessisi CpeaHee
3HaUeHUE U3MepsieMOl BeIMUMHBl ((POKYCHOE pacCTOSIHHME COOMparouleil JUH3bI),
000CHOBBIBATH BHIOOP crioco0a n3MepeHust (M3MEPUTETHLHOTO TIPHO0pa);

MIPOBOJIUTH HCCIIECJOBAHUE 3aBHCUMOCTEH (PU3MUECKHX BEIMYHMH C HCIOJIH30BAHUEM
NPSAMBIX HM3MEPEeHUU (3aBUCHUMOCTh TIYTH OT BPEMEHH TIPH PABHOYCKOPESHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Tiepuoja KojeOaHWil MaTeMaTHYeCKOTO
MasiTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTH yIJla OTPaKEHHUsSI CBETa OT Yrja NaJeHHs U
yria TpeNOMIICHUS OT yIJia MaJeHus): TUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHpPOBATh pe3yJIbTaThl TOJTYYEHHOW  3aBHCHMOCTH
(U3HYECKUX BETUYHMH B BUJC TAaOMWIl W TpadUKOB, JeiaTh BBIBOJBI MO pPe3yabTaTaM
WCCIIeIOBaHUS;

MPOBOJUTh KOCBEHHBIC HW3MEpPEHUs (DU3MUECKUX BENMYUH (CpeaHsss CKOPOCTh W
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JBM)KEHHUH, YCKOPEHHE CBOOOTHOTO MajeHMUS,
KECTKOCTh TPYKUHBI, KOAQDUIIMEHT TPEHUsI CKOJBKCHHS, MEXaHWMYecKas padoTa H
MOIIIHOCTh, YacTOTa W Tepuoja KoJeOaHWi MaTeMaTHYeCKOro U MPYKMHHOTO
MasSTHUKOB, ONTHYECKas CHJIa COOMpAIONICH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUIAHUPOBATh M3MEPEHHUsI, cOOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITOJHATH
W3MepeHus, cleAys MPeNIOKEHHOW MHCTPYKIMH, BBIYMCISATh 3HAUCHHE BEIMYMHBI U
aHAJIM3UPOBATh TMOJYYEHHBbIE pe3yabTaThl C Y4E€TOM 3a/laHHOM MOTPEUIHOCTH
U3MEpPEHMUI;

coOnroAaTh TMpaBuja TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ J1abOpaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (M3MUYECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
IJIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO Spa;

XapaKTepu30BaTh MPHUHLUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AATYMKHU MOJIOKESHHUS,
PacCcTOSHUA U YCKOPEHHUs, paKkeTa, 3X0JI0T, OYKU, IEPUCKOI, oToanmapaT, ONTHIECKHIE
CBETOBO/JIbI, CIEKTPOCKOM, J03UMETp, KaMepa BuiIbCOHA), HCHONB3ys 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX ABICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPHU PELIeHUH y4eOHO--
MPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS M300paKEHU B TIIOCKOM
3epKajie ¥ coouparonieil TuHse;

MPUBOJUTh TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUsl (DM3MUECKUX 3HAHWM B TOBCEIHEBHOW JKH3HH IS OOecreueHus
0e30MacHOCTH TpHU OOpalieHur ¢ TpudopaMud U TEXHHUYECKHUMH YCTPOWCTBAMH,



COXPAaHEHHUs 3J0pPOBbsI M COOJIIOJEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollen cpele;

OCYILIECTBIIATh MOMCK HH(POpManmuu (U3MUEeCKoro coaepxkanus B HMHTepHere,
CaMOCTOSTENILHO (OPMYIIUPYST TMOMCKOBBIM 3ampoC, HAXOJUTb IIyTH OIpEaeTICHHS
JOCTOBEPHOCTH TIOJTY4YeHHOW WH(GOpMAIlMM HAa OCHOBE HWMEIOIIMXCS 3HAHUH U
JOTIOJIHUTEIbHBIX HCTOYHHUKOB;

WCII0JIb30BATh MPYU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPaTypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu MHTepHer,
BIIQJIETh NMPHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAINK U3
OJIHOY 3HAKOBOM CHCTEMBI B IPYI'yIO;

co3/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE MH(pOpMauu
U3 HECKOJBbKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAHUS, IMyOJUYHO IMPEACTaBIATh
pe3ynbTaThl MIPOEKTHOM WM HCCIEA0BATENIBCKON AEATENBHOCTH, IIPH 3TOM I'PAMOTHO
WCIOJIb30BAaTh W3YYEHHbIN NOHATUWHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJAaTh BBICTYIUIEHHUE Mpe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEN ayauTOpuu
CBEpPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM Be Kontpo JIaGopa (ungposbie)
n/n | NporpaMmmsl e JbHbIE TOpPHBIE odpasoBaTe/ibHbIE
ro padoThI padoThI pecypchbl

Paszpnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY/KAOIIEr0 MUpa

1.1 dusnka - Hayka 0 IPUPOIE 1 bubmnorexa [IOK
' YK pHp https://m.edso0.ru/7f416194
1.2 dusnueckre BEININHEI 3 2 Eubmorexa TOK
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN METOJ 5 1 bubnuorexa [IOK
' https://m.edso0.ru/7f416194
Utoro mo pazneny 6

Paznean 2. IlepBoHavasnbHbIe CBeJIeHUSI 0 CTPOCHUH BellecTBA

2.1

Crpoenue BemecTa 1 bubnmnoreka [JOK



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

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

99 JIBM>KEHME U B3aUMOJICVICTBHE YaCTHI] 5 1 bubnuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuoreka [IOK
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Hroro no pazgeny 5)
Paznen 3. /IBu:keHue u B3auMo/ieiicTBue Te
bu6mmoreka [{OK
A M
3 CXATITICCKOT ABIDICEHHC 3 https://m.eds00.ru/7f416194
bubmmoreka [{OK
2 4 4 1
3 HCPIILL, Maccd, THIOTHOCTD https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cua. Buat cin https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pasznea 4. /laByienne TBEPABIX TeJl, JKUAKOCTE U ra3oB
apnenue. Ilepenava maBneHus
4.1 ilBé BIMU TCJ‘IZMHI/I >I<I/211 KOCTSIMH U 3 bubmorexa HOK
' P KA https://m.edso0.ru/7f416194
razamu
bu6moreka [IOK
4.2 5
JlarieHue KuAKOCTH https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOChepHOE AaBICHHe https://m.eds00.ru/7f416194
44 JleiicTBuE JKUAKOCTH U T'a3a Ha 5 1 bubnuorexa [JOK
' MOrpyKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHePrus
51 PabGoTa 1 MmomHOCTH 3 1 Eubmorexa HOK
https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHu4eckas SJHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 11

I[TPOTPAMME



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

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM B KouTtpo JlaGopar | (uudposbIe)
n/n MporpaMmmbl ce JBbHBIE OpHBbIE Oﬁpa30BaTeJIbHLIe
ro padoTsbI padoThI pecypcebl
Paznen 1. TensioBble siBJIeHUS
. bu6mmoreka [IOK
11 C 7
TPOCHHE H CROHCTRA BefliecTsa https://m.edsoo.ru/7f4181ce
bu6morteka [IOK
1.2 T 21 1 3
CIDIOBHIS HPOTECChl https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJIEHU S
DIEKTpUYECKHE 3apsIblL.
2.1 3apspKeHHBIE TEIa U UX 7 1 bubmorexa HOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
2.2 [TocTOSIHHBIN AMEKTpUYECKHI TOK 20 1 5 Bubamorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 1 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.4 C) 4
FICKTPOMATHHTHAS HHAYIIMA https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 10
I[TPOI'PAMME
9 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3aeioB u B Kountpo JIaGopa (ungposbie)
n/m | TeM NPOrpaMmbl ce JIbHBIE TOPHBIE o0pa3oBaTte/ibHbIE
ro padoTsI padoThI pecypchl
Paznen 1. Mexannyeckue siBJeHUS
11 MexaHndeckoe ABMKCHHUE U 10 1 bu6mmoreka [JOK
' CIIOCOOBI €r0 ONUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 13 1 1
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHHUS 8 2 bubnuorexa [IOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

31

Pa3gen 2. MexaHndeckne KoJ1e0AHUA M BOJHBI

bu6mmoreka [{OK
2.1 M o 5
CXAHIHCCKHE KOTCOaHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 M .3 5
CXAHUHCCKHE BOHEL SBYK https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 10

Paznen 3. 3J'IeKTp0MaFHHTHOC IMOJI€ U 3JICKTPOMArHUTHBLIC BOJIHBI

31 DNEeKTPOMarHuTHOE TOJIE U 4 bubnuotexa [JOK
' 3JEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
Pa3nen 4. CBeToBbBIE SIBJIEHUS
bu6moreka [IOK
4.1 3 5
AKOHBL PAcTIpOCTpAtieHitt CBeTa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.2 JI 0 5
HHSBL 1 OTTHHECIHE HPHOOPE! https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Oemoro cBeTa B 1 bubnuorexa [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 11
Pa3znen 5. KBaHnToBBI€ sIBJICHUS
51 Hcnyckanue u norjonieHue 3 bubnuoreka [JOK
' CBETAa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 C 2
TPOCHHE GTOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 5
AICPHPHIE peditini https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 10

Paspen 6. IloBTopurtenbHo-00001a01IKil MOAY/1b

[ToBTOpEeHME M 0000IICHNE

bubmuoreka [JOK
6.1 CoepKanmA Kypea usnkH 32 7 2 https://m.edsoo.ru/7f41a4a6
9 kiacc
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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