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IHosicHuTeTbHASA 3aNIHCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTeNnbHOW mporpamMmebl, mpenctaBieHHbix B OI'OC OO0, a Ttakke ¢ ydérom
denepanbHOl paboyeil mporpammbl BocnuTaHus W KoHuenmwmu mpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Conmepxanue  mporpaMMbl 1o (U3UKE  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYyYarOIIMXCS W OPraHU3alvi0 H3ydeHHUs (GU3UKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOIO OOIIEro 00pa30BaHMUs.

[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
obyuenust (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

®u3zurKa SBISIETCS CHCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX NIPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actpoHomueil U usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBiseT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HaydHOTO MeEToJia
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpaHa u3 TIaBHBIX 337a4 (U3NYECKOro oOpa3oBaHUs B CTPYKType o0Iiero oopazoBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAINoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

— HAy4YHO OOBSCHSATH SBJICHMUS;

— OILICHHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

— UHTEpIpeTHpPOBaTh JaHHbIE M HUCIOJIb30BaTh HAy4YHbIE OKA3aTeNIbCTBA YIS MOJIyYEHUS
BBIBOJIOB.

Henu u3yueHus (U3MKUH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONIpPEICIICHbI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE IMPOTPaMMBbl,
yTBepKI€HHON pemeHueM Kosuterun MunuctepctBa mpocsemieHus Poccuiickoit @enepaunun
(mpotokomn ot 3 nekabpst 2019 r. Ne [TK-48H).

Henu uzydenust Gu3uku:

— npuoOpeTeHHe WHTEpeca M CTPEeMIICHUS OOYYaroMIMXCS K HAYYHOMY HM3YYEHHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

— pa3BUTHE TMPEACTaBICHUI O HAyYHOM METOJe TMO3HaHUA U  (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

— ¢opMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa HM3y4EHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

— (opmupoBaHuE IpeACTAaBICHUN O POIM (PU3UKH Il pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI];

— pa3BUTHE MPEJCTABICHUH O BO3MOXHBIX cdepax NpoPecCHOHATBHON NesATeTbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JalbHENIIeMy O0yYeHHIO B 3TOM HalpaBJICHUH.

JlocTikeHue STHX Ieneil mporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00eCIEUNBACTCS PEIICHHEM CIEYIOIIMX 3a/1a4:

— MnpuoOpeTeHHe 3HAHUM O JAMCKPETHOM CTPOEHHH BELIECTBA, O MEXAaHHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



— TnpuoOpeTeHrne YMEHUH ONUCHIBATh U OOBICHATH (PU3NYECKUE SBICHHUS C MCIIOJIB30BAaHHEM
MOJIYYCHHBIX 3HAHU;

— OCBOGHME METOJIOB pELICHHS NPOCTEHIIMX pPACYETHBIX 3aJad C HCIOJIb30BaHHEM
(bu3HUeCKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

— Ppa3BUTHE YMCHHI HAOJIOATh NMPHUPOJHBIC SBICHUS M BBITIOJNHATH OIBITHI, JTAOOPATOPHBIE
paboTBl M OKCHEPUMEHTANbHBIC WCCIECAOBAHUS C WCIOJB30BAaHUEM HW3MEPHTEIbHBIX
npubOpoB;

— ocBoeHME TMpUEMOB paboThl ¢ uWHpOpManuend (QU3MUECKOTO COAEp)KaHUs, BKIIOYas
MH(OPMALIHIO O COBPEMEHHBIX JOCTHKCHUSX (U3UKH, aHAIN3 U KPUTHICCKOE OIICHHUBAHHE
nHbOpMaINH;

— 3HAKOMCTBO cO cdepamu MpOoPEecCHOHAIBHON NeATeTbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (U3HUECKON HAYKH.

Mecto y4eOGHOTO TpeiMeTa B y4eOHOM TIJIaHe

«Du3nkay sBIsETCS 0053aTEIBHBIM YYeOHBIM IPEJMETOM Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus. [IpeamerHas o0nacth — «EcTeCTBEHHO-HAYYHbIE IPEIMETHI».

OenepanbHas paboyas mporpaMma 1o PaGouas mporpamma o yueOHOMY NpeaMETy
yaeOHOMY npeameTy «Duszukay «®Du3HKa» B COOTBETCTBUHU C YU€OHBIM IJIAaHOM
(6a30BBIIT YpOBEHB) KOV «Cpennsis mkona Ne 1 (ouHo-3a09Has)»

Ha uzyuenue ¢uzuku (0a30BbIif ypoBeHb) Ha | Ha u3ydenue ¢usuku (0a30BbI ypOBEeHb) Ha
YpOBHE OCHOBHOTO o00mero o0Opa3oBaHUs | ypOBHE OCHOBHOTO  00mero o0Opa3oBaHHs

oTBOIUTCA 238 Jacos: otBoutcd 170 4acos:

B 7 kiacce — 68 yacoB (2 Jaca B HeZeINI0), B 7 kiacce — 51 4gac (1,5 gaca B Henemo),
B 8 kiacce — 68 yacoB (2 Jaca B HeleNI0), B 8 kimacce — 51 4gac (1,5 gaca B Henemo),
B 9 kiacce — 102 yaca (3 yaca B HEZICIIO). B 9 kiacce — 68 vacoB (2 Jaca B HeleIO).

[Ipemyiaraemerit B mporpamme 1o (pU3MKe MepeueHb JJabOpaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapakTep, YYUTeNb JelaeT BhIOOp MPOBEICHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCsl, CITIUCKA KCIIEPUM CHTaTbHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

Conep:xanue y4eOHOro npeamera
7 KJIIACC

Pa3znen 1. ®usuka u e€ poib B MOZHAHUU OKPYKAIOIIET0 MUPA.

®uznka — HayKa o mpupoje. SBineHus npupoabl. Oundeckue sSBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenMuuHBL W3mepeHue ¢usnueckux BenuuuH. Du3nyeckue MNpUOOpHI.
[TorpemnocTs u3MepeHuid. MexxayHapogHasi cCCTeMa eIMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3y4yaloT mpupony. EcTecTBeHHO-HaydHBIN
METOJ TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABWKEHHUE THIIOTES,

SKCIIEPUMEHT o MPOBEPKE TUIIOTE3, 00BSICHCHHE Ha0II0aeMOTO SIBJICHUSI.
OnrcannepuU3nIECKUXSABICHUH C ITOMOIIIBIOMO/ICIICH.
Jlemoncmpayuu.

1. MexaHuyeckue, TEMJIOBbIE, IEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SBJICHHUS.

2. ®uznyeckue NpuOOpHl U MpoLeaypa MPsIMBIX U3MEPEHHH aHAJOrOBbIM U IM(PPOBHIM
puOOpPOM.

Jlabopamopusie pabomul u onvimai.

1. Onpenenenue LEHbI IEIEHUS MIKAIbl U3MEPUTEIBHOTO MpHOopa.

2. U3mepeHuepaccTosiHUH.

3. U3mepenue o0bEéMa JKUIKOCTH U TBEPJOTO TeNa.

4. OrmpeneneHue pa3MepoB MaJIbIX Tell.




5. HM3mepenne temiepaTypbl MpU TOMOIIM KHIAKOCTHOTO TEPMOMETpAa W JaTydKa
TEeMIIepaTyphl.

Pa3nen 2. IlepBoHavanbHble CBEEHUS O CTPOCHUM BELIECTBA.

Crpoenue BeliecTBa: aroOMbl W MOJEKYNbl, MX pa3Mmepbl. ONbITHI, JO0Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBRA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKCHHS YacTHI[ C TEMIIEpaTypoH.
BpoynoBckoe mBmwkenue, muddy3us. BzanMonelicTBHe YacTHIl BEUISCTBA: MNPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI ~BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEM U TBEPIBIX
(kpuctayinueckux) Tela. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperarHbix
COCTOSIHUSIX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTHU arperaTHbIX COCTOSHUMN
BO/IBI.

Jlemoncmpayuu.

1. HabGmronenue 6poyHOBCKOTOABHKEHHUS.

2. Hab6mronenue muddys3uu.

3. HabOnronenue sSBICHUM, OOBSICHIIONIMXCS MPUTSHKCHUEM WA OTTAIKHBAHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopmuviepabomul u onvimai.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTONb30BaHUEM doTorpaduii).

2. OTmBITHI 10 HAOFOICHUIO TEIIOBOTO PACIITUPEHUS Ta30B.

3. OmBITHI M0 OOHAPYKEHUIO ACHCTBHSI CHII MOJICKYJISIPHOTO MTPUTSKCHUS.

Paznen 3. JIBmkeHne v B3aUMOJICHCTBHE TEI.

Mexanuveckoe aBmkeHHe. PaBHOMepHOe W HepaBHOMEpHOE JBKEeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu 1 BpeMeHU IBUKEHHUS.

SlBnenne wHepuMu. 3aKOH WHEpUMU. B3ammopaeicTBHEe Ten Kak NPUYMHA W3MEHEHUS
CKOpOCTH [NIBMDKEHHUs Tesl. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBS3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JUHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucTuka B3aumozeiicTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHue cuiipl ¢ MOMOIIBIO JMHAMOMETpA. fIBiIeHHE TArOTeHUs M cuia TsokecTd. Cuta
TSDKECTH Ha JApyrux IaHerax. Bec tema. HeBecomocTs. CrnoxeHue cuil, HapaBJIEHHBIX I10
oaHo# mpsimoi. PaBHozelicTByromas cuil. Cuiia TpeHusi. TpeHUe CKOIBKEHUSI U TPEHUE MOKOSI.
Tpenue B mpupoae U TEXHUKE.

Jlemoncmpayuu.

HabmonennemexaHn4eckoroABIKEHUSATENA.

N3mepeHneckopoCcTUPSIMOIMHENHOTOIBUKEHUS.

HabnronennesBneHus I HHEPLIUH.

Habmronenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.

CpaBHeHME MacC IO B3aUMOJCICTBUIO TEJL.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.

ﬂa60pam0pﬂbze pabomul u onvimoi.

1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO ABMXKEHUA (LIapUKa B KHUAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIIS U TaK Janee).

2. OmpepneneHue cpenHell CKOPOCTU CKONBXKEHHsI Opycka WM IIapuKa MO HAKIOHHOU

MJIOCKOCTH.

Ornpeznenenre MIOTHOCTUA TBEPJOTO Tea.

4. OmnbIThI, TEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTshkeHHs (AegopMaiiuu) MpyKUHBI OT
MIPUIIOKEHHOM CHUJIBI.

5. OmbIThL, JEMOHCTPHUPYIONINE 3aBUCHMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tella U
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEH.

Paznen 4. JlaBnenue TBEPABIX TEN, )KUIKOCTEN U Ta30B.
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Hasnenne. CriocoObl yMEHBIIICHUS U YBEIHMUCHUS AaBiieHus. JlaBieHne ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00bEMa, Temrneparypsl. Ilepenavya naBneHus TBEPABIMU TEIAMH, KUIAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTHueckue MamiuHbl. 3aBUCUMOCTb JIABJICHHS KUJKOCTU OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss  cocynasl.  ['mapaBmuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe naBieHHe. [IpUunHBI CyIIeCTBOBaHMS BO3TYIIHON
obosoukn 3emumn. OnbiT Toppuuerumm. M3mepenme atmocdepHOro maBicHHS. 3aBHCHMOCTH
aTMOC(epHOro JaBJICHUS OT BBICOTHI HAJ YypoBHeM Mops. [Ipubopbl st u3MepeHUs
aTMOC(EpPHOTO JTaBICHHUS.

JleiicTBHE )KUJIKOCTH U raza Ha MOrPYKEHHOE B HUX Tello. BrlTankuparomas (apxuMeioBa)
cwia. 3akoH Apxumena. [1naBanueren. Bo3ayxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenayda naBneHUs )KUIKOCTBIO U Fa30M.

Coobmmaromuecs: CoCypl.

I'mppaBnnuecknii npece

[IposiBnenue neiicTBUst aTMOC()EPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKUBAIOIMIEH CHUJIBI OT 00BEMa TMOTPYKEHHOM dYacTH Tela |
TJIOTHOCTHU KHUKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJTbI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcnoBue ImmaBaHus TeN: IUIABAaHWE WJIH TIOTPY)KCHHE TeI B 3aBHUCHMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEHN TeJIa U KUIKOCTH.

Jlabopamopnubie pabomul u onvimai.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMA MOTpyKEHHOM B KUIAKOCTD
YacTH TeJna.

2. TlpoBepka HE3aBUCUMOCTH BBITAJKMBAIOMICH CHJIBI, JACHCTBYIOIIEH Ha TEJIO B
XKUJIKOCTH, OT MACCHI TEJA.

3. OmpeneneHue BBHITAIKUBAIONMICH CHIIBI, JCUCTBYIOIMIEH Ha TEJNO, MOTPY)KEHHOE B
KUJKOCTb.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B HKUAKOCTh YaCTU TeJla U OT IIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeoMerpa WM KOHCTPYHpPOBaHUE JIOAKH U OIpeAescHue &
IrPy30I0bEMHOCTH.

Pazgen 5. PaGota u MOIIHOCTB. DHEprus

Mexanudeckast pabora. MOIIHOCTb.

[Ipocthie MexaHuU3MbL: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus
peruara. [IpumeHnenue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBHIIO» MEXaHUKU.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. Kunermyeckas W mnoreHuuanbHas osHeprus. [IpeBpaiienue
OJIHOTO BUJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOHCOXPAHEHUSIHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. TIpuMepbIIpPOCTHIXMEXaHU3MOB.

Jlabopamopusie pabomul u onvimai.

1. Ompenenenne paOOTBHl CHIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHHUH Tela II0
TOPU30HTAIBHON TTOBEPXHOCTH.

HccnenoBanue ycnoBUid paBHOBECHS pblyara.
N3mepenue KII/l HaKIOHHON MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUS MEXaHUUYECKOU HEPTHUU.

ogakrwdPE
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Pazgen 6. TemioBble siBIEHUS.

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOI TeOpUn CTpOoeHus BelecTBa. Macca
U pa3Mmepbl aroMOB W MOJEKyld. OTBITB, MOATBEPKJIAIOIIUE OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, KUAKOTO B Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammyeckue u
amopdHbie Tena. OOBsICHEHNE CBOWCTB Ia30B, )KUIKOCTSH M TBEPABIX TN HA OCHOBE TOJIOKESHUI
MOJIEKYJIAPHO-KMHETHYEeCKOW Teopun. (CMauumBaHME€ W KalnWUIApHBIE sIBJICHHUS. TeroBoe
pacuIMpeHue u cxxartue.

Temmnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBW)KCHHUS YacCTHIIL.
Buyrpennsis  sueprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
coBepIleHHe padoThl. Buibl Terionepenayu: TErIoOnpoBOHOCTh, KOHBEKIIUS, U3TyUEHHE.

KonuuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIEeCTBA. TeminooOMEH U TEIIoBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHue M OTBep/ieBaHHME KPUCTATUIMUECKHX
BEIIECTB. YJelbHas TemioTa ruiaBieHus. [lapooOpa3oBanue u koHjaeHcanws. Mcmapenue.
Kunenue. YnenbHas Ttermiota mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTypbl KHUIIEHHUS OT
aTMOC(hepHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeNbHAs TEII0TA CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aurareneit KIIJ[ temnmoBoro nBuratens. TeruioBbie
JIBUTATEJIH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YPHEPTHH B TEIMJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HabGmronenue OpOyHOBCKOTO JIBMKCHHS.

Ha6mronenue quddysun.

Habmonenue sBiaeHu cMauynBaHUS U KaWJUTSIPHBIX SIBJICHHM.

Habntonenue TemioBoro pacinpeHus Tell.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.

[IpaBuina nu3mepeHus: TeMnepaTypsl.

Buael Tenonepenayu.

OxnaxkJieHue Mpy COBEPIICHUU PaOOTHI.

Harpeanue npu coBepiieHIN pabOThl BHEUTHUMH CHUIaAMH.

0. CpaBHeHuE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

1. HaOmronenue KUneHus.

12. HabmroieHue nocTosHCTBa TEMIIEPATyphl PHU TUIaBICHUU.

13. Mozenu TEIIOBbIX IBATATEIEH.

Jlabopamopuvie pabomul u onvimai.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSKEHHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB [IOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEP/BIX TEIl.

Omnpenenenue AaBlieHUs BO3lyXa B OalsIoHE IITPHILIA.

OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCHMOCTH JaBJICHHS BO3IyXa OT €ro o0béMa u

HarpeBaHus WU OXJIAKICHUS.

[IpoBepka rUMOTE3bl JHMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOWMKA JKUIKOCTH B

TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.

7. Habnronenue u3MeHEHHUS BHYTPEHHEHW PHEPrHM Tella B pe3yibTare TeIUlonepeaadn u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEUITMBAHUH XOJIOIHOW U TOPSYei BOIBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM TPHU TEIIOOOMEHE C
HarpeTbiM METAJUTMYECKUM LUITUHIPOM.

10. Ompenenenuie ynenpHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnemoBanuenpoIieccancrapeHusl.
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12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3yXa.

13. Onpenenenne yaenbHON TEIJIOTHI IUIABJICHUS JIbJI.

Pazgen 7. DnexTpuyeckrue U MarHUTHBIC SIBJICHHUS.

Onektpuzanus Tel. J[Ba pona 3JIeKTpUUYECKHUX 3apsaoB. BzaumonelcTBHe 3apsyKeHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEIUYHHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIAMH).

Onekrpuyeckoe mnoJie. Hanpspk€HHOCTD anekTpuueckoro mosis. [IpuHIum cyneprno3uimn
AIIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA OJIEKTPUUYECKOro Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexkTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTHBIIEHHWE BemecTBa. 3akoH Owma s  ydacTka IIemu.
[TocnenoBarenbHOE M ApALIETHFHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MOILTHOCTD 3MIEKTpUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
Y OTpeOUTENN dIIeKTpUUIECKO SHeprun B ObITy. KopoTKoe 3aMbIkaHme.

[ToctostHHbiE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MaruauTHO€E noJie 3eMJIM U €r0 3HaYeHue JUIsl KU3HU Ha 3emie. OnbeIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENIh TOCTOSHHOTO TOKa. lcrmosp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue  AIEKTpOMArHUTHOM  wHAYKHUU. [IpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOM DSHEPruu. OJIEKTPOCTAHIIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu.

DIIeKTpu3aIus Tell.

JIBa posia aNEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpolCcTBO M ACHCTBUERIEKTPOCKOIIA.

DneKTpocTaTU4YecKas UHIYKLHS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO TOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.

JlecTBUA 3IIEKTPUYECKOTO TOKA.

0. DnexTpuuecKkuid TOK B )KHIKOCTH.

1. I"a30BBIi pa3ps.

12. 3mepenue cCUIIbl TOKa aMIEPMETPOM.

13. U3mepeHnue 3MeKTpUuecKOro HampsiKeHUs. BOJIBTMETPOM.

14. PeocTat 1 Mara3suH COMpOTUBICHUIA.

15. B3aumoeiicTBUE OCTOSTHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTHU Pa3/IeJIeHHs MOTIOCOB MarHUTA.
17. MonenupoBaHuEe MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe 1noJje ToKa. JJIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUTaTeNb MOCTOSTHHOTO TOKA.

22. ViccnenoBaHue sSIBIEHUS dJIEKTPOMArHUTHON MHIYKITUH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTH HAIPaBJICHHS HHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUS.
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25. DIEKTpOTeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimei.

OnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIHEH U IPH COMPUKOCHOBEHHU.

HccnenoBanue neicTBUS IEKTPUIECKOTO MO HA IIPOBOJHUKH U AUAICKTPHUKH.

COopka u mpoBepKa padOTHI IMEKTPHUECKOH IIETTH MOCTOSTHHOTO TOKA.

W3mepenue u perympoBaHue CHIIBI TOKA.

W3Mepenune u peryupoBaHue HapsKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS

pEe3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IJIOMIAI{ MTOTIEPEYHOTO CEYEHUS K MaTepHaa.

8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUIIBI TOKA TPH MMapaJUIETbHOM COSTMHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 PE3UCTop.

11. Onpenenenre MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HalpsOKSHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBares.

14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3aeneHNN.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOAEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. U3yueHue neiicTBHUsI MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue padOThI AIEKTPOIBUTATEISI.

20. Uzmepenne KII]] anmekTpoaBuraTeIbHOMYCTaHOBKH.

21. OnbITEl MO HMCCIEIOBAaHUIO SIBJICHHS AJIEKTPOMATHUTHOM WHAYKLUWHU: HCCIEI0BaHUE
W3MEHEHUI 3HAYEHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

ogakrwdpE
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Pa3zen 8. Mexauuueckue sIBiIcHUS.

Mexanuueckoe AaBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoJuHeHHoe aABwkeHue. HepaBHomepHoe
npsAMoIMHENHOe JaBMkeHue. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja IpPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoiiiHeHoe ABmxkenne. CBoOoanoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE ABIKeHUE MO OKpyxKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUS CKOJIBKEHMsS, CUila TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOTO TMaJeHUS.
JBwxenne mnaHer Bokpyr Connua. IlepBas kocmmueckass ckopocTb. Heecomocth u
MEPETPY3KHU.

PaBHOBecue MarepuanbHO TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.



Nmnynec Tena. M3menenue umnynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.
Mexanndeckass pabota ¥ MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPrUuun

u pa60TbI. HOTGHLII/IaJIBHaSI SHEprusg Tejaa, MOAHATOrO HaJd HNOBCPXHOCTHIO 3CMIIH.

IToreHumanpHas 3Heprus c:karod npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOHCOXPAHEHUSIMEXaHUUECKONIHEPTI UM

Jlemoncmpayuu.

1. HabmroneHue MEXaHU4ECKOro JIBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHHA IBIKEHHUS OJHOTO M TOTO K€ TeJa OTHOCHTEIHHO
PAa3HBIX TEINI OTCYETA.

3. H3mepeHne CKOpOCTH B YyCKOPEHUS MPSIMOIUHEHHOTO JBUKECHUSI.

4. HccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHMA, TPOUCXOIAIINX B cucTeMe oTcuéTa «Temexkay
IpHu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENIHO KaObuHeTa (U3HUKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tejla OT MACChl TeJa U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HabmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJl.

9. HM3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. IIpeoGpa3oBaHusl SHEPTUU HPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHye UMITyJIbCca IPUA HEYIPYTOM B3aHMOACHCTBHH.

13. CoxpaHeHme UMITyJIbca IPU a0COITFOTHO YIIPYTOM B3aUMO/ICHCTBHU.

14. HaGmroieHnepeak THBHOT O IBMYKEHUS.

15. Coxpanenne MexaHUYECKOHN PHEPTUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHre MeXaHU4ECKOM SHEPruy IPU ABMKEHUHU Tella MO JeHCTBUEM MPY>KUHBI.

Jlabopamopnwsie pabomul u onvimoi.

1. KoncTpynpoBaHMe TpakTa A pa3rOHa M JAJIbHEHIIEro pPaBHOMEPHOIO JABHKEHUS
HIApUKa WU TEJIEKKH.

2. OmpeneneHue cCpeJHEH CKOPOCTU CKOJIBKEHHUs Opycka WIIM [BHXKCHUS IIapuKa IO
HAKJIOHHOMU IIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tela HPU PAaBHOYCKOPEHHOM [BM)KEHUHU I10 HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
HayaJlbHON CKOPOCTH.

5. IlpoBepka rumnorespl: €cCiM MpPU PABHOYCKOPEHHOM JIBMKEHMHM O€3 HadaabHON
CKOPOCTM IIyTM OTHOCATCA KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEXXYTKHA BPEMEHHU OJTMHAKOBBI.

6. HccrnenoBaHue 3aBHCHUMOCTH CHUJIbl TPEHMS CKOJIBKEHHS OT CHJIbI HOPMAaJbHOTO
JIaBJICHHUSL.

7. Omnpenenenue K03PPUIHEHTA TPEHHS CKOTBKECHHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenne pabOThl CHUIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHHH Teja 10
TOPU30HTAJIBHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YNPYrOCTH NpU TNOAbEME TIpy3a C MCIOJB30BAaHHEM
HETO/IBM)KHOTO U TIOJIBMYKHOTO OJIOKOB.

11. MI3yyeHue 3aKkoOHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexanndeckue koyeOaHus U BOJTHBIL.

KonebarenbHoe nBumxeHne. OCHOBHbIE XapaKTEPUCTHKHM KOJeOaHMI: MEpUOJI, 4acToTa,
aMIIuTYAa. MaremMaTHyecKMii M NpYKUHHBIH MasTHUKU. llpeBpaieHue »HEpPruu Impu
KoJ1e0aTeIbHOM JIBUKECHUH.



3aryxaromue koyiebanus. BeiHyxaeHHbie konebanus. Pezonanc. MexaHWYeCKUe BOJIHEI.
CaoiicTBa MexaHnueckux BoJH. [IpoionbpHbIe U nonepeyHbie BOIHBL. J[JInHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHE BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbICOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu.
Habnronenune xonebanuii Te o1 AEHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habmoienue xoebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
Habnroienue BBIHYKIEHHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpanenue npo0JbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIEIN).
Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHIPE30HaHC.
ﬂa6opam0pﬁbze pabomul u onvimoi.
1. Omnpenenenue 4acTOTHI U MepUoa KoJIeOaHU MaTEMAaTUUECKOTO MasiTHUKA.
2. OmpezeneHue 4acTOTH U EPUOJIa KOJICOAHHUH MTPYKUHHOTO MasTHUKA.
3. HccnemoBaHue 3aBUCUMOCTH IEpHOJIa KOJEOAHWH IMOJBEIICHHOTO K HHUTH T'py3a OT
JUTMHBI HUTH.
4. HccnepoBaHue 3aBUCHMOCTH TE€pHOJA KOJICOAHWM MPY>KUHHOTO MAasSTHHUKA OT MacChl
rpy3a.
5. TlpoBepka HE3aBHCHMOCTH TIEpHOJa KOJeOaHWI Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCTh IEpHOJia KOJCOAHWH TPYKUHHOTO
MasiTHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenne yckopeHUs CBOOOHOTO MaICHHUS.
Paznen 10. D1ekTpoOMarHUTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE MOJie. DJEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIkana 35eKTpoMarHuTHBIX BOJIH. Vcrionb30BaHnEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.
DnekTpoMarHuTHas nmpupoa ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBA CBETA.
Pa3zen 11. CBeToBBIC SIBIICHUS.
JlyueBas monenp cBera. Mcrounuku ceeta. [IpsmosinHelHOE pacnpOoCTpaHEHUE CBETa.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [Lnockoe 3epkaiio. 3aKOH OTPaXKEHHS CBETA.
[Ipenomiienne cBera. 3akoH npenomiieHus cBeTa. [logHOe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox mydueir B mnmH3e. Omnrtuyeckas cucreMa ¢oToamnmnapara, MHKPOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucrema. ban3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenue 6enoro ceeta B criektp. OnbiTel HhtoToHa. Clio)keHHEe CIIEKTPaTbHBIX I[BETOB.
Jucnepcusicsera.
Jlemoncmpayuu.
[IpsiMonMHENHOE pacCIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBerta.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit TuH3e.
XoJ JIydel B pacCenBaroLIeH JIMH3E.
[Toyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
[Mpunanmn neiictBus doroanmnapara, MUKPOCKOTIA U TEIECKOTIA.
10 Mopens riaasa.
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11. Pa3znokeHne OEIoTro CBETA B CIICKTP.

12. Tlonydenue GeI0TO CBETA IMPH CIIOKEHUH CBETa Pa3HbIX [[BETOB.

Jlabopamopuvie pabomul u onvimei.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOTO JIyya OT yrija IaJeHUs.

2. H3ydeHue xapaKkTepUCTHK M300paXeHUS IPEAMETa B ITIOCKOM 3epKajie.

3. MHccrenoBanue 3aBHCUMOCTH yIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MajgeHus Ha
IPAaHULIE «BO3LyX—CTEKIION.

[Tonyyenue n300paskeHUI C MOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M OTNITUYECKOM CHIIBI COOMPAIOIIECH JTMH3HI.
OnbITHI 0 Pa3I0KEHUIO OEI0r0 CBETa B CHEKTP.

OneITEI MO BOCHPHUATHIO IBETa MPEIMETOB NMPU WX HAOIIOJICHUM dYepe3 I[BETOBBIC
(GUIBTPBIL.

Paznen 12. KBantoBble siBIeHUSI.

OnsiTel Pesepdopaa u minanerapuas mojzens aroma. Monens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnas Mopnens aromuHoro sigpa. M3otombl. PaanoaktuBHbiE npeBpamenus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aToMHBIX siiep. CBsi3b Macchl W SHeprud. Peakmuu cuHTE3a W AeieHust snuep. VcTouHwku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JlecTBUSA paMOAKTUBHBIX U3JIyY€HHUI HA )KUBBIE OPTaHNU3MBI.

Jlemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIECHHUS.

CrieKTphl pa3IU4HbIX Fa30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHM3UPYIOMUX U3ITYICHUM.

Peructpanus uznydeHust NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

J7a60pam0pnbze pabomul u onvimoi.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

2. UccnepmoBaHue TpPEKOB: HM3MEPEHHE DHEPIMHM YacTUIIBI 10 TOPMO3HOMY IYTH (110

dboTtorpadusim).

3. H3mepenwne paanoakTHBHOTO (OHA.

[ToBTOpHUTEIBHO-0000IIAOIITNI MOTYIIb

[ToBTOpUTENBbHO--0000MIAIOUN  MOIYTb MpeAHA3HAUYeH [UId CHUCTEMaTH3aluu U
000011eHUS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIBHOCTH, MPUOOPETEHHOTO TP U3YUCHHUH
BCEro Kypca (pU3UKHU, a TaKXkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke 115 00yJaromuxcs, BEIOPABIIMX 3TOT Y4€OHBIHM MpeaMeET.

[Ipy wu3ydyeHUHM [AHHOTO MOJIYJS pEAlu3ylOTCd M CHUCTEMATU3UPYIOTCS  BUIBI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yIbTaTOB 00y4deHHs, (popMHpyeTcsi ecTeCTBEHHOHAyJYHAs
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEOBAHUS SIBICHUU MPUPOJBI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBICHUS, MPUMEHSSI TOJTy4YeHHBIE 3HAHUS,
pemaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHBIE U YKCIIEPUMEHTAIbHBIE.

[IpuHUMNIMATIBHO IEATETbHOCTHBIN XapaKTep AJAHHOTO pasjiesa pealn3yercs 3a CYET TOTo,
9TO 00yUaroIUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaaraercs:

— Ha OCHOBE IOJIYYSHHBIX 3HAHWHI pacrmo3HaBaTh W HAYYHO OOBSICHITH (DU3HUECKUE
SIBJICHUS] B OKPYXAIOILEeW MPUPOJIE U TOBCEAHEBHOM KU3HU;

— WCTOJBb30BaTh HAYUHBbIE METOMbI HCCIEAOBAHUS (PU3UUECKUX SBICHUHN, B TOM YHUCIE IS
MPOBEPKHU THUIOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB;

No ok
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— OOBACHATH HAy4yHbIE OCHOBBI HaumOOJee BAKHBIX JOCTIDKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HamnpuMep, MPAKTUYECKOTO UCIOJIb30BaHUS Pa3IMYHBIX HCTOYHUKOB
SHEPTMHM Ha OCHOBE 3aKOHA IPEBpAIECHUS W COXPAaHEHHsS BCEX MH3BECTHBIX BHJOB
SHEPIHH.

IInanupyemble pe3yJibTAThI 0CBOEHHS YUeOHOI0 MpeaMeTa
W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOImEr0o OOpa3oBaHHs HAINPaBICHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.
B pesynmbrate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIEIYIOUINE JHYHOCTHBIE Pe3yJIbTAThl B YaCTHU:
1) maTprOTHYECKOrO BOCIUTAHMUSL:

— TPOSIBIICHHE WHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (DU3NIECKOi
HayKH;

— IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;

2) rpaXxAaHCKOTO U AYXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

— TOTOBHOCTH K aKTHBHOMY yYaCTHIO B OOCYXJIEHHH OOIECTBEHHO 3HAYMMBIX M dTHYECKHX
po0JieM, CBSA3aHHBIX C MPAKTUIECKUM PUMEHEHUEM JTOCTH)KEHUH (PHU3HKH;

— OCO3HaHHE BOXHOCTH MOPATHHO--ITHUECKUX MPUHIIUIIOB B IEATETHHOCTH YUEHOTO;

3) 5CTETUYECKOTO BOCIIUTAHMUS:

— BOCIIPUATHE ICTETHYECKUX Ka4eCTB (PU3UIECKOI HAyKH: €€ TAPMOHUYHOTO TIOCTPOCHHS,

CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOTO TTO3HAHUS:

— OCO3HaHHWE IIEHHOCTH (DU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHHWS MUDA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HaY4YHOU JII0003HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENbCKON NS TEIbHOCTH;

5) dbopmupoBaHUS KyJbTYPHI 3I0POBBS U YMOIIMOHATILHOTO OJIArOTIONYYHS:

— OCO3HaHME LIEHHOCTH Oe30rmacHoro oOpas3a *U3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, Ba)XXHOCTH MpaBUil OE30MAaCHOTO MOBEIEHUS Ha TpPaHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCJIOBHUSIX;

— chOpMHUPOBAHHOCTH HABbIKA pe(IIeKCUU, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTrO
e MpaBa y APyroro 4eloBeKa;

6) TPyZIOBOTO BOCIIMTAHUSA:

— AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUYECKUX 3a/1ad TEXHOJOTHYECKOW U COLMAIBLHOM
HaIpPaBJICHHOCTH, TPEOYIOIKUX B TOM YHCIIE U (PU3MUECKUX 3HAHUI;

— UHTepec K NPaKTHUYECKOMY U3YUCHUIO MPOGeCcCHii, CBA3aHHBIX C (PU3HUKOIA;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

— OpuUeHTalMs Ha NpUMEHeHHe (U3NYECKUX 3HAHUU JUId pelleHus 3ajad B 00jacTu
OKpY’KaloIllel cpelibl, MIIAHUPOBAHUS MTOCTYIIKOB U OILIEHKH MX BO3MOYKHBIX MOCIEICTBUIN
JUIS OKPYKAIOIIeH Cpeibl;

— OCO3HaHHUE TTI00aTbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTeH UX peIIeHHUS,;

8) amanTanuu K U3MEHSIOLUIUMCS YCIIOBUSM COITMANILHOM M MIPUPOJIHOMN Cpeabl:

— TMOTpeOHOCTh BO B3aWMOJICHCTBMM TpU BBINOJIHEHUU HCCIEIOBAHUI U MPOEKTOB
¢u3nvecKoit HalpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTUX;

— TIOBBILIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1EATEIbHOCT;

— TNOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIUPOBATH UEH,
MOHATHUSA, TUIIOTE3bI O (PU3NYECKUX 00BEKTAX U SBJICHUSX;

— OCO3HaHue J1e(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

— IUJJaHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

— CTpeMJIeHME aHAJM3UPOBaTh M BBIABIATH B3aMMOCBSI3M MPUPOABI, O0OLIeCTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHHEM (PU3NUECKUX 3HAHUM;



OLICHKA CBOMX JACUCTBUU C y4ETOM BIMSHUSA HA OKPYKAIOIIYIO CPENy, BO3MOXKHBIX
1J100abHBIX TOCJIEICTBUH.

MeranpeamMeTHble pe3yabTaThl

B pesynbraTe oOcCBOEHHs MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT chopMUpOBaHB MeTamnpeIMeTHble pe3yJbTaThl,
BKJTIOYAIOIME TI03HABATEIbHBIC YHHBEpCAJTbHBIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yUEOHbIE IEHCTBUS.

[lo3HaBaTenbHbIE YHUBEPCATIbHBIE YUeOHbIE JEUCTBUS
ba3oBble ornyeckue qENCTBHUS:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUS JIJIsi 0000IIEeHMS
Y CpaBHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH W NMPOTHUBOPEUUs B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HaOTIOCHUSAX, OTHOCSAIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBIABJIATE HNPUYUHHO--CIICACTBCHHBIC CBA3H IIPU H3YUYCHHUU (1)I/ISI/I‘IeCKI/IX SIBIICHUN W
IponeccoB, ACIaTb BBIBOJbI C MCIIOJIB30BAHUEM JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYNH,
CaMOCTOSITENILHO BIOUpATh COCO0 perieHns yueOHo# ¢pu3ndeckoil 3a1aun (cpaBHEHHE
HECKOJIbKAX BApUAHTOB pEIICHHs, BHIOOp Hamboyee TMOIXOAAIMIETO C YIETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

BasoBrle ncciieqoBaTeIbCKUEAEHCTBUS

WCI0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

MIPOBOJUTH 1O CaMOCTOSTENBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIN (PU3NUECKUIt
9KCIIEPUMEHT, HEOOIbIIOE HCCIeI0BaHne (PU3UYECKOTO SIBICHUS;

OIICHUBAaTh Ha MPHUMEHHUMOCTh U JOCTOBEPHOCTh HMH(OpMAalMIO, MOJIYYEHHYIO B XOJI€
WCCIIEIOBAHUS WIIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIUPOBATH 000OIIEHUS U BEIBOIBI IO pe3yabTaTaM MPOBEIEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXHOE JajbHeiliee pa3BUTHE (U3UYECKUX MPOLECCOB, a
TaK)KEBbIIBUTaTh IPEINOJIO0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabota ¢ uadopmarmeii:

MPUMEHATh Pa3IMYHBIE METOJbl, MHCTPYMEHTBI M 3alpOChl NPH TIOUCKE U OTOOpE
WHGOPMAIIMU WK TaHHBIX C YIETOM MPEIUIOKEHHOM yueOHOM (DPU3MYECKOH 3a/1auH;
aHAJIM3UPOBaTh, CHCTEMATH3HPOBATh M WHTEPIPETUPOBATH HH(POPMAIMIO Pa3IMYHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CaMOCTOSITEJILHO BBIOMpATh ONTHUMAJIbHYH (GOpPMY NpeACTaBiIcHUs HHGOPMAIMH U
WUTIOCTPUPOBATh pelllaeMble 3a7a4ll HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAIUSAMU.

KOMMYHI/IKaTI/IBHBIeYHI/IBepcaﬂBHBIeyqe6HLIeﬂeﬁCTBHHZ

B X0Je OOCYyXKIeHHs Y4eOHOro Mmarepuana, pe3ylbTaToOB JaOOpaTOpHBIX pPaboOT U
IIPOEKTOB 3aJ[aBaTh BOIMPOCHI MO CYLIECTBY 0OCYXJIaeMOW TeMbl M BBICKa3bIBaTh WJEH,
HalleJICHHbIE Ha PEelIeHUe 3a/1a41 U MoAJepKaHue 01aroKenaTebHOCTH O0IeHNS;
CONOCTABJIATh CBOM CYXKAEHUS C CYXKICHWSAMH JpYTHX YYaCTHUKOB JMaiora,
oOHapyXHBaTh Pa3InYMe U CXOJCTBO MO3UIINH;

BBIpaXXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TNPEACTABIATh  pe3yibTaThl  BBIIOJHEHHOTO  (PU3MYECKOTO  OMbITa
(3KCcIIepUMeHTa, UCCIIEA0BAHMS, TPOCKTA);



MMOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHJIMBUIYAJIbHOW pabOThI Mpu
peleHr KOHKPETHOU (PU3NYECKOI MPOoOIeMBbl;

NPUHUMATh LEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHUCTBUA M0 €€
JOCTHXKEHHUIO: PacHpellesTh POJU, 00CYXKIaTh MPOLECCHl M pPe3ylbTaTbl COBMECTHOM
paboTeI, 00001aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJIHATh CBOKO YacTh padOThI, JIOCTHras KadeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMH Yi€HAMU KOMAaH/IbI;

OIIEHUBATh KaueCTBO CBOET0O BKJIAJa B OOUIMN MPOIYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsrtuBHble yHUBEpCcaIbHbIE yUEOHbIE 1EHCTBUS
Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUSX, TPEOYIOUIUX JJIsl pEeIICHUS
(bu3nuecKux 3HaHU;

OpUEHTUPOBAThCA B PA3IMYHBIX MOAXO0JAX MPUHATUS pelleHud (MHAWBHIYaIbHOE,
MPUHSATHE PEIIEHUs B TPYIIE, IPUHATHE PELICHUIN IPYNIOon);

CaMOCTOSITEJIBHO COCTaBJISITh AITOPUTM pelleHus: (u3Mueckod 3amaud WM I[IJIaHa
UCCIIEIOBAaHUSI € YY4ETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBAaTh MpeAsiaraéMble BapUaHThl pEelICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlIeHHE.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIMMHTEIICKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYAIlMU U TIpesiaraTh IilaH e€ n3MEHEHNS,

OOBSACHATH MPUYMHBI JTOCTHXKEHUS (HEIOCTMKEHUS) Pe3yIbTaTOB JAEATEIbHOCTH, AaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS (U3MUECKOTO
UCCIIEIOBAaHUSl WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHHBIIUXCS
CUTYaIU}, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YNIbTaTa IEJI U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYroro uejoBeKa B XOJ€ Clopa WM JAUCKYCCHH Ha HAyYHYIO
TEeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpH peHieHud (QU3MUecKux 3aJady MWid B
YTBEPXKACHUAX Ha HAyYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.

IIpenmeTHbIe pe3yJibTAThI

K KOHIY O6y‘IeHI/I${ B 7 KJacce IMPEAMCTHBIC PE3YJIbTAThBI Ha 0a30BOM YPOBHEC OOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

UCIIONIb30BaTh  HOHSTHs: (U3MUECKUEe H  XUMHYECKUE SIBICHHUS, HaONIO/ICHHE,
IKCIICPHUMEHT, MOJIeIb, TMIIOTE3d, CIUHUIBI (PU3NUECKUX BEIUYMH, aTOM, MOJICKYyIa,
arperaTHbIe COCTOSIHUSI BelecTBa (TBEp/OE, KUAKOE, ra3000pa3HOE), MEXaHHYECKOe
IBWKEHWE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MNpPSIMOJHMHEIHOE),  TpaeKTOpHs,
paBHOJEHCTBYIOIIAss cuia, Jedopmanus (ympyras, IUTacTHYecKasi), HEBECOMOCTH,
COOOLIAIONIUECS COCYIBI;

paznuyaTh sBieHus (AudQy3us, TEIIOBOE JBIKEHHE YaCTHI[ BEUIECTBA, PaBHOMEPHOE
IBIKCHNE, HEpaBHOMEPHOE MIBIKCHUE, HHEpPLUs, B3aMMOJCHCTBHE Tel, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpallleHUs, Niepesiada JTaBJIeHUs TBEPABIMU TeIaMHu,
KHIKOCTSIMH M Ta3aMH, aTMoc(epHOE JaBieHHe, IUIaBaHUE TeJl, NpeBpaIlCHHs
MEXaHUYECKOW DPHEPTHH) 10 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HMUYECKOE SIBJICHUE,



pacrmo3HaBaTh MPOSIBIICHUE M3YyYCHHBIX (DU3MUECKHX SIBJICHHA B OKPYKAIOIIEM MUpE, B
TOM dYHcle (QU3NYCCKUE SBJICHHUS B TMPUPOJC: MPUMEPHl IBUKCHHUS C Pa3IAYHBIMU
CKOpPOCTSIMM B JKMBOW W HEXKMBOM IPUPOJE, NEHUCTBHE CHIIBI TPEHUS B INPUPOJE U
TEXHUKE, BIHMSHHEC aTMOC(EPHOTrO [aBICHUS HAa KUBOW OPraHM3M, IUIaBaHUE pbIO,
peIUard B TEJE YEIOBEKa, MPU STOM NEPEBOJWTH NMPAKTHUECKYIO 33/1ady B Y4EeOHYIO,
BBIJICIISATE CYIIICCTBCHHBIC CBOMCTBA (MIPU3HAKN) PU3NICCKUX SBIICHUMH;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TeN W (PU3WUYCCKUE SIBJICHUS, WCIOIB3YsS (DU3HUSCKUC
BEJIMYMHBI (Macca, 0O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, MYyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYIOCTH, CHJIAa TSKECTH, BEC Tella, CUjla TPEHUs, AaBjicHUE (TBEPAOTO
TeJNa, JKUIKOCTH, T'a3a), BRITAJTKUBAIOIIAS CUJIa, MEXaHW4YecKasi paboTa, MOITHOCTh, TIJICUO
CHUJIbI, MOMEHT CHJIbI, KOA((UIIMEHT MOJIE3HOTO JICHCTBHS MEXaHU3MOB, KHHETHYECKAsT 1
MOTEHIIMAIbHAs DHEPrusl), IPU OMHCAHUHU TPABWIHHO TPAKTOBATh (PU3WUYECKUM CMBICI
WCIIOJIb3YeMbIX BEJIMYUH, UX 0003HAUYCHHS M €IUHULIBI (PU3HUYECKUX BEJIUYUH, HAXOIUTh
(hopMysbl, CBSI3BIBAIOIINE JaHHYIO (DM3MYECKYIO BEJIMYUHY C JPYTMMH BEIUYMHAMU,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA TEJ, (PU3NUYECKUE SBJIICHUS U MPOIIECCHI, UCTIOJIB3YsI MpaBHIa
CIIOXEHMs cHJI (BJOJIb OJIHOM mpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBECHs phiuara (OJI0Ka), «30JI0TOE TIPABWIO» MEXAaHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKOW HHEpPTruu, MPH ITOM JaBaTh CJIOBECHYIO (OPMYITHUPOBKY
3aKOHA M 3aMMCHIBATh €r0 MAaTEMATHUYECKOE BRIPAKEHUE;

O0OBICHATH (PU3NUYECKUE SIBJICHUS, TTPOIIECCH M CBOWCTBA TEJ, B TOM YHCIJIE M B KOHTEKCTE
CUTyallMii  MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISITH MPUIUHHO -
-CIICZICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIIaroB C OMOpoH Ha 12
M3Y4YEHHBIX CBOMCTBA GU3NYECKUX SBIICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;
pemaTrh pacy€THhICe 3amadyd B 1—2 JCHCTBHUSA, WCMOJB3YS 3aKOHBI W  (HOPMYIIBI,
CBsI3bIBAIOIIME (PU3MYECKIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJjaud 3aliChIBaTh
KpaTKO€ YCJIOBHUE, MOJCTaBIATh (DU3UYECKUE BEJIWYMHBI B (POPMYNIBI M TMPOBOJIUTH
pacuéThl, HAXOIUThH CIPABOYHBIE JaHHbIE, HEOOXOUMbIE [Tl pEIICHUS 3a/1a4, OLEHUBATh
PEATMCTUYHOCTD MOTYYCHHON (HU3UYECKOW BEIIMUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIH (PU3HUYECKUX METOJIOB,
B OIMCAaHUM MCCIEAOBAHUSA BBIACIATh IPOBEPSEMOE MPEANOJIOKEHUE (TUIIOTE3Y),
pa3nuyaTth U UHTEPIPETUPOBATH IMOIYYEHHBIH pe3ylbTaT, HaXOAWTh OIIUOKUA B XOJIe
OIIBITA, JEJIaTh BBIBOJIBI I10 €r0 PE3YJIbTATaM;

MIPOBOJUTH OMBITHl 10 HAOMIOACHHUIO (DU3MYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB
Ten: (GOpMyIUpOBaTh IMPOBEpSiEMble MPEANOJIOKEHHUS, COOMpaTh YCTaHOBKY U3
MPeII0KEHHOTO0 000PYA0BaHHUS, 3aMUCHIBATh XO/1 OTbITa U (POPMYIUPOBATH BHIBOIBL;
BBITIOJIHATH MPSIMbIE M3MEPEHUsSl PACCTOSHUS, BPEMEHU, MAacChl Tena, o0bEMa, CHIIbI U
TEMIEPAaTypbl C HCIOIb30BAHHEM AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJJaHHON aOCOIOTHON MOTPELIHOCTH U3MEPEHHIA;
MPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOW BEMTUYHMHBI OT APYroil ¢
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCHUMOCTH IYTH PaBHOMEPHO IBUXKYIIETOCS
Teaa OT BPEMEHM JABM)KEHHS Teja, CHIIbI TPEHHs CKOJIbKEHHMsSI OT Beca TeJla, KauyecTBa
00pabOTKM TIOBEPXHOCTE Tel W HE3aBUCUMOCTH CHWJIBI TpPEeHHs OT IJIOUIaau
CONIPUKOCHOBEHUSI TE€J, CHJIBI YINPYrOCTU OT YIJIUHEHUs MPYKUHBI, BBITAJIKUBAOIICH
CHIBI OT 00BEMa MOTPYKEHHOM 4YacTH Telda M OT IUIOTHOCTH JKHUAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJa, OT TJIyOMHBI, HAa KOTOPYIO MOTPYXKEHO Telo,
YCIIOBUYM TMJIaBaHUSI TeJ, YCIOBHI paBHOBECHs pbluara W OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH Y4eOHOTO MCCIEOBAHMS, COOMPATh YCTAHOBKY U BBITIOTHSATH U3MEPEHHUS,
clenys TpeUIoKEHHOMY TUIaHy, (UKCHPOBATh PE3ylbTAThl MOJYUYEHHON 3aBHCHUMOCTH



(U3NYECKUX BEMYMH B BHUJIE MPEUIOKEHHBIX TAOIUI] M TPaPHKOB, J€NIaTh BHIBOABI TI0
pe3yJibTaTaM UCCIIEOBaHMS;
MPOBOJIUTH KOCBEHHBIE WM3MEpeHHS (U3NYECKUX BEIHYMH (IJIOTHOCTh BELIECTBA
KUAKOCTU W TBEPIOTO Tejla, CWJIAa TPEHUSI CKOJBXKEHMs, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIA, ACUCTBYIOIIAs HAa MOTPYKEHHOE B KUAKOCTH TeJO0, Ko3duiueHt
MIOJIE3HOTO JIEHCTBUS MPOCTBIX MEXaHU3MOB), ClEAys MPEAJI0KEHHON MHCTPYKLUU: MPU
BBIIIOJIHEHUM U3MEPEHUM CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH
3HAQYCHUE NCKOMOM BEINUHMHEI,
coOmoaTh TMpaBWiIa TEXHUKM OE30MAacCHOCTH MpH  paboTe C  J1abopaTOpHBIM
o0opyoBaHuEM;
yKa3bIBaTh MPUHLHUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOIIAIOIINECS COCYJbl, OAPOMETpP, pblyar, MOJBHKHBIM U
HEMOABUKHBIN OJI0K, HAKJIOHHAS MIJI0CKOCTB;
XapaKTepU30BaTh NPUHLIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C OMOpOM Ha WX ONUcaHUs (B TOM 4YHUCIE: MOAIIMIHUKH, YCTPONCTBO BOJOIPOBOJA,
TU/IPABIMYECKUNA Tpecc, MAaHOMETp, BBICOTOMEp, TOPIIHEBOM HAcoOC, apeoMeTp),
HCIIOJIb3YSl 3HAHUS O CBOMCTBaX (M3NYECKUX SBJICHUH U HEOO0XoauMble (PU3NUYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;
MPUBOJUTE MpUMEpPhl  (HAXOAWTh HMHPOPMAIMIO O MpUMeEpax) MPAKTUYECKOTO
WCIOJIb30BaHUS (PU3UYECKMX 3HAHMM B TIOBCEJHEBHOM JKM3HM s 0OecredeHus
0€30MacHOCTH TMpH OOpalleHHH C NpudopaMM U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAHEHHUS 3710POBbsI M COOIIOIEHUSI HOPM 3KOJIOTMYECKOTO MOBEJACHHS B OKpYKaroen
cpene;
OCYILIECTBIIATH OTOOP HCTOYHMKOB HHGpopMmanuu B lHTEepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M IMyTEM CpaBHEHUs
pa3IUYHBIX MCTOYHMKOB BBIICNIATh MH(YOPMALMIO, KOTOpas SIBJIAETCS MPOTUBOPEUUBOM
WA MOXKeET OBITh HEJOCTOBEPHOM;
UCIOJb30BaTh IPU BBINOJHEHUN Y4E€OHBIX 33JaHUM Hay4HO--TIOMYJSIPHYIO JHUTEPATYpPy
(GU3M4eCKOro coep>kaHus, CIpaBOYHble MaTepualbl, pecypchl cetu MHTepHer, BiaaeTh
npuéMaMi  KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGOpMALMU M3 OJHOM
3HAKOBOM CHUCTEMBI B JPYI'YIO;
CO3/1aBaTh COOCTBEHHBbIE KpaTKHE MHUCbMEHHbIE M YCTHbIE COOOLIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MH(pOpMALUU (U3NUYECKOTO COJAEp’KaHMs, B TOM 4YMCJe MyOJMYHO AeaTh
KpaTKhe COOOLIEHUs O pe3ylbTaTaxX NMPOEKTOB WM Y4E€OHBIX HCCIEIOBaHUH, IIPU 3TOM
IPaMOTHO  MCIIOJIb30BaTh  M3Y4YEHHBIM IMOHATUHHBIA  anmapaT Kypca  (U3HKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;
IIPU BBINOJHEHUU Y4eOHBIX NMPOEKTOB U UCCIIEAOBAaHUM pacnpenenirtb 00SA3aHHOCTU B
IpyImne B COOTBETCTBUU C IOCTABICHHBIMU 3aJjayaMHU, CIECIUTh 3a BHIIOJIHEHUEM ILJIaHA
NeUCTBUM, aJeKBAaTHO OILICHUBAaTb COOCTBEHHBIM BKJIaJ B JAEATEIBHOCTb TIPYIIIBI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.
K xoniy oOyuenust B 8 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

HCIIOJIb30BATH TIOHATHA: MAaCCa W PA3MEPBI MOJICKYJI, TCIJIOBOC IABHWXXCHUC aTOMOB U
MOJICKYJI, arperatHbi€ COCTOSHHA BCHICCTBA, KPUCTATNIMYCCKHUE U aMOp(bHBIe TCI1a,
HaCBHIIIICHHBI M HEHACHIILIECHHBIN nap, BJIAKHOCTb BO3yXad, TCMIICPATypa, BHYTPCHHAA
OHEpTIu:, TEIJIOBOM JABUTATCIIb, 3HeMeHTapHBII>'I BHGKTqueCKHﬁ 3apsad, SJICKTPUUYCCKOC
IoJIC, ITPOBOJHUKHN U JUIJICKTPHUKH, MOCTOSTHHBIN SHGKTpI/ILIeCKI/Iﬁ TOK, MarHuTHOC€ II0JIC;

pas3jiniaTtb SABJICHHUA (TCHHOBOC paCciupeHuc Hu CKATUueC, TCIUIONCPpEaAada, TCIJIOBOC
PaBHOBECHC, CMa4YuMBaHHC, KalmWJIJIIPpHBIC ~ SABJICHUA, HCIapCHUcC, KOHACHCaus,
TIIJIaBJICHHUC, KpUCTaJlJIN3alnusA (OTBCleCBaHI/IC), KUIICHUC, TCILIONepeaava



(TemIonpoOBOIHOCTh, KOHBEKLMS, W3JIy4EHHUE), D3JIEKTpHU3aLUs TeJ, B3aUMOJEHCTBUE
3apsA0B, JEUCTBUSA JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBUE
MAarHuTOB, JIEUCTBHE MArHUTHOTO TMOJISI HA TMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHJYKIUS) 10 ONHCAaHUI0O WX XapakKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PrU3nYecKoe sIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Hciie (pU3nuecKue SBICHHS B IPUPO/IE: MOBEPXHOCTHOE HATSHKCHNE U KAITMIUISIPHbIE
SIBJIICHUS B IIPUPOJIE, KPUCTAIIBI B pUpoAe, usinydeHue CoJiHLa, 3aMep3aHne BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra, JCKTPUYECKUE SIBICHUS B
aTMocdepe, DIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Toyie 3eMiH, apeid
[IOJIFOCOB, POJIb MAarHUTHOTO MOJIS AJISl JKU3HU Ha 3emile, NOJSPHOE CHUSHUE, IPU 3TOM
MEepPEeBOJIUTh TMPAKTUYECKYIO0 337adyy B Yy4eOHYIO, BBIJENATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) pU3NUECKUX SIBICHMI;

OTMCHIBATh M3yYEHHbIE CBOMCTBA Tel M (PU3NYECKUE SIBJICHUS, UCNOIb3Yd (U3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI DJHEpPrus, KOJMYECTBO TEIUIOTHI, YJeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJelbHAas TEIJIOTa IIJIaBJI€HMs, yJeJIbHas  TerioTa
napooOpazoBaHus, yJelbHas TEIUIOTa CropaHHsl TOIUIMBA, KOA((UIMEHT MOJE3HOTOo
JNEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENbHAS BIIAXHOCTh BO3JyXa, SJIEKTPUUECKUN
3apsj, cuja TOKa, dJIEKTPUUECKOe HAINpsKEHHE, COMPOTUBIIEHUE MTPOBOHUKA, YAEIbHOE
COMPOTHBIIEHUE BEUIECTBA, padOTa M MOLIHOCTh 3JEKTPUUECKOTO TOKa), IPU OMHUCAHUU
MPaBWJILHO TPAKTOBATh (DPM3UYECKUN CMBICI HMCTOJIB3YEMbIX BEIUYHH, 0003HAUYCHUS W
eAVUHUIBI  (PU3NYECKUX BEIMYMH, HAXOIUTh (OPMYINBI, CBA3BIBAIOIINE JaHHYIO
(MBUYECKYI0 BENMYMHY C JPYTUMH BEIWYMHAMHU, CTPOUTH TpadUKH W3YICHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepU30BaTh CBOWCTBAa TeN, (HU3WYECKHE SBJICHUS M IPOLIECCHl, HCHOJIb3YA
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpPUH CTPOCHHUS BEIecTBa,
MPUHIIUI CYNEPHO3UIMHU ToJiel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma [ ydacTka 1emnu, 3akoH /[xoyns—JIeHiia, 3aKOH COXpaHEHUsI YHEPTUH, MPU
3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUChIBaTh €0 MaTeMaTH4YecKoe
BBIPAKEHUE;

00BACHATH (PM3UYECKUE MPOIIECCH U CBOWCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYyallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH NPUYUHHO-CIICACTBEHHBIE CBS3H,
CTPOHUTH OOBICHEHHE U3 1—2 JTIOTUYECKUX IIIaroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(buznuecKux ABJICHUHN, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEII;

pemath pacy€THble 3amaud B 2—3 JEHCTBHUS, HCIOJB3yd 3aKOHBI U  (opmyIbl,
CBsI3BIBAOIIME (PH3UYECKHE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUS 3aJaud 3alHChIBATh
KpaTKOE YCJIOBHE, BBISBISATH HENOCTATOK JAHHBIX /AN PELICHUS 3aJaud, BbIOMpATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IJis €€ pelleHUs], IPOBOIUTH PACUEThl U CPABHUBATH
MOJIy4eHHOE 3HaUeHHEe (U3NYECKON BEIMYUHBI C H3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIH (PU3HUYECKUX METOJIOB,
UCIIOJIb3YSl OMHMCAHHWE UCCIENOBAHMS, BBIACTATH IPOBEPSIEMOE MPEANOI0KEHUE,
OLIEHUBATH MMPABUIILHOCTh MOPSAJIKA MPOBEACHUS UCCIIEI0BAHMS, 1€TaTh BEIBObL;
MIPOBOJIUTH OIBITHI IO HAOMIOIEHUIO (PU3MYECKUX SBIEHUN WIH (PU3MUYECKUX CBOMCTB Tel
(KanmuIIsipHBIE SIBJICHUS, 3aBUCUMOCTD JIaBIIEHUS BO3/1yXa OT ero o0béMa, TeMIepaTyphl,
CKOPOCTH TpOIECCa OCTHIBAHMS W HArpeBaHUs NPU HM3IYYEHHHM OT L[BETA H3JIydarolleu
(mornomaronieit) MOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYpPhI )KUIKOCTH U
MJI0MAaM €€ TOBEPXHOCTH, BJIEKTPU3ALMs TEel M B3aUMOJEHCTBHE SIIEKTPUUYECKUX
3aps/ioB, B3aUMOJICHCTBUE TMOCTOSIHHBIX MarHUTOB, BU3YyalM3alllisl MarHUTHBIX MOJEH
MOCTOSTHHBIX MAarHUTOB, JIEMCTBUS MarHUTHOTO TOJIA Ha IMPOBOJHUK C TOKOM, CBOWMCTBA
ANIEKTPOMArHUTa, CBOICTBA AIIEKTPOJBHTATEN TMOCTOSIHHOTO TOKa): (HOpPMyIHUpOBAThH



pOBEpsieMbI€ MPEAIOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYI0BaHHMS,
OTIMCBIBATH XOJI OTIBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBITNIOJIHATh TPSMbIE H3MEPEHHsI TEMIIEPaTypbl, OTHOCHTEIBHON BIAXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSHKCHHUS C MCIOJIb30BAaHHUEM AaHAJOTOBBIX NPUOOPOB W JIaTYUKOB
(U3NYEeCKUX BEIUYMH, CpPAaBHUBATh pE3yIbTaThl H3MEPEHHH C Y4ETOM 3aJaHHON
a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHON (DU3MUYECKOW BENIWYHHBI OT JPYTOM C
WCIOJIH30BAHMEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTD COTIPOTUBIICHHUS IPOBOJHHUKA OT €T0O
JUTMHBI, TUIOIIAAM TIOTIEPEYHOTO CEYCHHST W YICNBHOTO COIPOTHBIICHHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, WAYIIErO Yepe3 MPOBOJHHUK, OT HANPSIKCHUS HA IPOBOHHKE,
WCCIIEZIOBAaHUE TIOCIIEOBATEIPHOTO U TApaUIETIbHOTO COCAMHEHUH IPOBOJIHUKOB):
TUTAHUPOBATh HCCIE0OBaHUE, COOMpPATh YCTAaHOBKY W BBINOJHATH H3MEPEHHS, CIEIYs
MPEUIOKEHHOMY TIJIaHy, (PUKCHPOBATh PE3yIbTATHI TOJYYEHHOW 3aBHCUMOCTH B BHUJE
TaOIHII U TPAQHKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (PH3MUECKUX BeNUYMH (yAeTbHAs TEIJI0EMKOCTh
BEIIIECTBA, COMPOTHUBIICHUE TPOBOJHHMKA, pad0OTa M MOIHOCTH AJIEKTPUYECKOTO TOKA):
TUTAHUPOBaTh  M3MEpEeHHs, CcoOMpaTh OSKCIEPUMEHTAIBHYI0  YCTAHOBKY, CIEIys
MPEUT0KEHHOW UHCTPYKITUH, W BBIYUCIISITH 3HAUCHHE BEJTMYUHEI;

coOnrofaTh TMpaBWia TEXHUKH Oe30macHOCTHM npu  pabotre ¢ 1abopaTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3yYSHHBIX TPUOOPOB M TEXHUIECKUX YCTPOICTB
C OMOpOil Ha WX ONHMCAaHUS (B TOM YHCIE: CHUCTEMa OTOIUICHHUS JIOMOB, THTPOMET),
nmapoBasi TypOWHa, amImepMmerp, BOJBTMETP, CYETYHK DIIEKTPUYECKOW DHEPTHH,
ANIEKTPOOCBETUTEIIbHBIE TIPUOOPHI, HAarpeBaTEbHBIC AJIEKTPONPUOOPHI  (MPUMEPHI),
ANIEKTPUYECKHE TMPEJOXPAHUTENH, 3JICKTPOMArHuT, OHIJIEKTPOJBUraTellb IOCTOSHHOTO
TOKa), HWCMOJB3Yysl 3HAHHS O CBOWCTBaX (DU3MYECKUX SBJICHUH H HEOOXOJAMMBIC
(uznueckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEpPUTENbHbIE MHPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIA TEPMOMETP, TEPMOC, MCHUXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHErO CropaHus, JJIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMbI JJIEKTPUYECKUX LEMed C IMOCIeOBATEIbHBIM U MapajUleNIbHbIM COEIUHEHHEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX EMeil;
NPUBOJUTh MpUMEpPbl  (HAXOAWTh HMHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCIOJIb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEIHEBHON JKM3HM M OOecreyeHUs
0€30MacHOCTH MpH OOpallleHUd C MNpudopaMH U TEXHUYECKHMMH YCTpPOICTBamH,
COXPaHEHHUS 37I0POBbsI 1 COONIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpY)KaroIen
cpene;

OCYILIECTBIIATh MOUCK MH(popManuu (puznueckoro cojepxanus B IHTepHETe, HA OCHOBE
UMEIOIUXCA 3HAaHUM M MyTEM CpaBHEHHUS [OTOJIHUTEIbHBIX HCTOYHHKOB BBIJIENSThH
nH(pOpPMaLIHIO, KOTOpas ABJSETCS MPOTUBOPEUNBON MM MOXKET ObITh HEJJOCTOBEPHOM;
WCIIOJIb30BaTh MPH BBIMIOJHEHUU Y4€OHBIX 3aJaHUIl HAYYHO--TIOMYIAPHYIO JUTEPATYPY
(bU3NYEeCKOro COoJep KaHus, CIIPaBOYHbIE MaTepualibl, pecypcsl cetu VIHTepHeT, BiajeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMAMK M3 OJHOM
3HAKOBOW CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M KpaTKUe YCTHBIE COOOIIeHHs, 0000masn
MHGOpPMAILIMIO U3 HECKOJBKMX HCTOUYHUKOB (PU3MUECKOTO COJEpKaHHsA, B TOM 4YHCIeE
NyOJIMYHO  MPEACTaBIATh  pe3yibTaThl  MPOEKTHOW WM HCCIIEA0BATENIbCKOM
JeATEIbHOCTH, TPH STOM TPaMOTHO HCIHOJIBb30BAaTh M3Y4YEHHBIH MOHATHHHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUECH;



IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBaHMNA (PU3MUYECKHX MPOIIECCOB
pacripeneniate 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTABICHHBIMH 3a/lauaMH,
CICIUTHh 3a BBIIOJHEHUEM IUIAHA JEHUCTBUM W KOPPEKTUPOBATh €ro, aaeKBaTHO
OLICHUBATh  COOCTBEHHBIH  BKJIaJ B  JIGATENBHOCTh  TPYIIBI,  BBICTPAaUBATh
KOMMYHUKAaTHBHOE B3aUMO/JICHCTBUE, IPOSBJISIsi TOTOBHOCTH pa3peaTh KOH(PIUKTHI.

K xonmy oOyuenust B 9 kJjacce mpeaMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUN:

UCIIOJIb30BAaTh IOHATHA: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa, TPaeKTOpus,
OTHOCHUTEJIbHOCTh MEXaHMYECKOI'o JBWXKEHMs, neopmanus (ymnpyras, IUlacTUYecKas),
TPEHUE, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M IIEPErPy3KHU, LEHTP TSKECTH,
a0COIIOTHO TBEPJOE TEJIO, UEHTP TSHKECTH TBEPAOIO Teja, PAaBHOBECUE, MEXAHUUECKUE
KoJieOaHus U BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK, 3JI€KTPOMArHUTHbIE BOJIHBI, IIIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M 1aTbHO30PKOCTb, CIIEKTPbI UCITYCKaHUs
U NIOTJIOLIeHMs], albda-, 0eTa- U raMMa-u3Iy4eHUsl, U30TOIbI, SAepHas SHEPTE€TUKA;
pa3nuyath sBJIE€HUA (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHHOE JBUKEHHE, CBOOOJHOE MaJECHUE TeJl, paBHOMEPHOE
NBUKEHHE TI0 OKPY)KHOCTH, B3aUMOJEWCTBHE TeJ, PEaKTUBHOE JIBHI)KEHHE,
KojebaTeNnbHOE JBIKEHHE (3aTyXarolllue M BBIHY)KJEHHBbIE KoJIeOaHMs), pPE30HaHC,
BOJIHOBOE JIBIKEHHE, OTPaKEHHE 3BYKa, MPSMOJIMHEHHOE PacIpOCTpaHEHNE, OTPaKEHUE
U MIPEJIOMJIEHUE CBETA, MOJHOE BHYTPEHHEE OTpakeHUE CBETA, pasyio’KeHue Oeoro ceeta
B CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEPCHUS CBETA, €CTECTBEHHAas
PaMo0aKTUBHOCTh, BOSHUKHOBEHHUE JTMHEHUYATOrO CHEKTpa M3IYYEHHsI) [0 OMUCAHUIO UX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUX IaHHOE (PU3HUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE HW3YYCHHBIX (DM3MUYECKUX SBICHUN B OKpY)KamomeM Mmupe (B
TOM 4yuciie (U3HYECKue SBICHUS B MPUPOJE: NPUIMBHI M OTIMBBI, JBMKCHHE IJIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JIB)KEHHME KMBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSCEHHE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 05XO, LBETa TEl,
ONTUYECKUE  SIBJICHHUS B  TpHUpojae, Ouojoruyeckoe  JEHCTBHE  BHUJIUMOTO,
yIAbTPaQHOIETOBOIO M PEHTIEHOBCKOTO U3IYYEHHH, €CTECTBEHHBIA paHMOaKTUBHbIN
(hoH, KOCMHUYECKHE JIy4Hd, paJHOaKTUBHOE U3JIyUYE€HHE MPUPOTHBIX MUHEPAJIOB, JIeHCTBHE
pPaIMOAKTUBHBIX M3JIYYEHHH Ha OpraHu3M ueloBeKa), MpU HSTOM IEPEBOJUTH
MPAKTUYECKYI0 3ajauy B Y4eOHYIO, BBIACNATH CYLIECTBEHHBbIE CBOMCTBa (IIPU3HAKK)
(bu3nuecKuX SABJICHUN;

OTHCHIBATh M3yYCHHBIE CBOMCTBA Tel U (U3WYECKUE SBJICHUA, UCNOIb3Yd (hU3HUECKUe
BEITUYMHBI (CPEAHSsI ¥ MTHOBEHHAs CKOPOCTb Tejia MPH HEPaBHOMEPHOM JIBH)KEHUH,
YCKOPEHHE, IEPEMEILICHUE, ITyTh, YIIIOBask CKOPOCTh, CUJIa TPEHUS, CUJIAa YIIPYTOCTH, CUJIa
TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHUs, BEC Tela, MUMITYJIbC Tela, UMIIYJIbC CHIIbI,
MeXaHHW4YecKas paboTa M MOIIHOCTb, MOTEHIMAlbHAS SHEPrus Tella, MOJHATOTO HaJ
MOBEPXHOCTBIO 3€MJIM, NOTEHIMAIbHAs SHEPIHs CXATOM MPYXKUHbI, KUHETHYECKas
SHEprus, MOoJHas MEXaHU4YecKas SHEprusi, MepuoJl U 4acToTa KojaeOaHuM, ATMHA BOJHBI,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeb MPEJIOMIICHHS CpPElbl),
IpU ONHCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUH CMBICI HUCMOJb3YEMbIX BEIWYHH,
0003HaueHHUsI U €AUHULBI (U3NYECKUX BEIMYUH, HAXOJIUTh (POPMYIbI, CBSA3BIBAIOIINE
JAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMH BEIMUYUHAMM, CTPOUTH I'papUKH N3Y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBA Teld, (pu3MyYecKHe SIBICHHUSI M INPOLECCHI, MCIOJb3Ys 3aKOH
COXPAaHEHHUsl DSHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLMI CYNEPHO3ULUN CHUJI,
MPUHIMUI OTHOCUTENbHOCTH ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa,
3aKOHBI OTPAKEHUS U NIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOT0 U MacCOBOTO



YHCeN MPHU SACPHBIX PEaKIHX, IPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHpPOBKY 3aKOHA U
3aIUCBIBATH €T0 MATEMATUYECKOE BBIPAKCHHE;

OOBSICHATH (PU3NUECKUE TTPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIC U B KOHTEKCTE CUTYallui
MPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBISTh MPUYUHHO--CIECACTBEHHBIC CBS3H,
CTPOHTH OOBSCHEHHE U3 2—3 JIOTHYECKHUX IIaroB ¢ OMOPOH Ha 2—3 M3y4YEeHHBIX CBOICTBA
(bU3NIECKUX SABICHHUH, (PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIe 3a/1auu (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCIOJIb3YS
3aKOHBI U ()OPMYIIBI, CBS3BIBAIONINE (PU3NUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alHChIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEAOCTAIOMIME WM W30BITOYHBIC
JIaHHBIC, BBIOMPATh 3aKOHBI W (HOPMYNBI, HEOOXOMUMBIC ISl PEUICHHS, IPOBOIUTH
pacy€Thl ¥ OI[CHUBAThH PEATMCTHYHOCTH MOJIYYCHHOTO 3HaUCHUS (PM3UUECKON BEIINYHHEI,

pacro3HaBaTh MpoOIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIN (PU3UUECKUX METOJIOB,
WCTIONb3Yysl ONMHCAHWE WCCIENOBAHMSA, BBIJICISTh MPOBEPIEMOE TPEAIIOJIOKEHHUE,
OIICHUBATh TPABWIBHOCTh TOPSAKA TPOBEICHHUS HCCIIECOBAHUSA, JelaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YNIbTATHl HAOIIOICHHUIA 1 OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GU3NYECKHUX SBICHUN WM (QU3NIECKAX CBOMCTB Te
(m3ydyenue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS SHEPIHH, 3aBHCHMOCTH
neproia KoJiebaHui MPYKHHHOTO MasTHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTHTYJBl MalIbIX KOJIeOaHWH, MPSIMOJIMHEHHOE pacipoCTpaHEHHE
CBETa, pa3oKeHHe OEJoro CBeTa B CIEKTpP, U3yYeHHE CBOWCTB M300pPaKEHHSI B IJIOCKOM
3epKaJie W CBOWCTB H300paKEHHS TpeaMeTra B coOuparomieid JrH3e, HaOII0eHue
CIUTOITHBIX U JIMHEHYATHIX CIEKTPOB M3IYYEHUS): CAMOCTOSTEIIEHO COOMPATh YCTAaHOBKY
13 M30BITOYHOTO Habopa OO0OpYyHOBaHWS, OMUCHIBATH XOJI OIBITA W €ro Pe3yJbTaThl,
(dhopMynupoBaTh BHIBOJbI;

MPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHMI, OINpeAenss cpeaHee
3Ha4YCHHE W3MepsieMoil BenmuuuHbl ((POKyCHOE paccTosiHHE CcoOUparomeld JIMH3BI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTEH (DM3MYECKUX BEIUMYUH C HCHOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JIBKEHUU
0e3 HayaJlbHOM CKOPOCTH, MepHuoja KojeOaHUu MaTeMaTHYeCKOTo MasTHHUKA OT JJIUHBI
HUTH, 3aBUCHUMOCTHU yrja OTPa)K€HHUs CBETa OT yIja MaJeHHs] U YIja MpeloOMIICHUS OT
yria mMajeHus): IJIaHUPOBAaTh HCCIEIOBaHHE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(bukcupoBaTh pE3yAbTaThl MOJYYEHHOH 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJEC
TabIuI ¥ rpauKoB, J1e1aTh BHIBOBI 110 PE3Yy/IbTaTaM HCCIIETIOBAHMUS;

MIPOBOJUTh KOCBEHHBIE U3MEpPEHHS (PU3NYECKUX BEIUYUH (CpeqHsisi CKOpPOCTb U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JIBUXKEHHH, YCKOPEHHE CBOOOTHOTO MajeHHUS,
KECTKOCTh MPYXKHUHBI, KOIPPHUIMEHT TPEHHsI CKOJIBKEHHUS, MeXaHudeckas pabora u
MOIIIHOCTh, 4aCTOTa M MEPHUO KoJIeOaHUI MaTEMaTUYECKOTO U MPYKUHHOTO MasSTHUKOB,
OTITUYECKAs Cuja COOMPAIOIIEH JTMH3BI, PAJAUOAKTUBHBIN (DOH): MIAaHUPOBATH U3MEPEHHUS,
coOuparh OJKCIEPUMEHTAIBHYI0 YCTAaHOBKY U  BBINOJHATh HW3MEPEHUS, CIeays
MPEIIOKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAYEHHE BEIUYMHbI U aHAIU3HPOBATh
MOJTy4EHHBIE PEe3y/IbTaThl C YUETOM 33 JaHHON MOTPEIIHOCTH U3MEPEHUH;

coOmoaTh MpaBWila TEXHUKHM O€30MacCHOCTH MpH  paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (DM3MUECKUX MOJIENeH: MaTepraabHas TOUKa,
a0CoJIIOTHO TBEPOE TEJO, TOYESUHBII UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUIaHeTapHas
MO/Ie/Ib aTOMA, HYKJIOHHAsl MOJIeJIb aTOMHOT'O 51/1pa;

XapaKTepr30BaTh MPHUHIIUIIEI IEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB
C OTOPOI HA UX ONMHUCAHUA (B TOM YHUCIE: CIIUIAOMETP, JATUUKU TOJI0KEHUS, PACCTOSIHUS
U YCKOPEHUs, pakeTa, 3X0J0T, OUKH, MEPUCKOT, (oToanmapar, ONTHIECKUE CBETOBOJIBI,



CHEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), HCHONB3ys 3HaHUS O CBOMCTBax
(bu3n4eCKUX ABICHUH U HEOOXOJMMbIE (PU3UUECKUE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMBl M CXEMaTUUYHbIE PUCYHKH H3YyYEHHBIX TEXHUUYECKUX YCTPOICTB,
MU3MEPHUTENbHBIX MPHOOPOB W TEXHOJOTHYECKUX MPOIECCOB IMPH PEUICHUH Y4eOHO--
MPAKTUYECKUX 3aJ]lad, ONTHYECKUE CXEMBbl JJIsI MOCTPOSHHS M300paKEHWH B IJIOCKOM
3epKaJie ¥ coOMparomeit TuH3e;
NPUBOAWTH TpHUMEpHl (HaXoAWTh HHGOPMAIMIO O TMPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BAHUS (PU3MYECKMX 3HAHUM B IIOBCEJHEBHOM JKM3HM JJs 00€CHedeHUs
0e30macHOCTH Tpu oOpamieHuu ¢ npudopaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHHUS 3710POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTMYECKOT0 MOBEJCHMS B OKpYKaroIen
cpene;
OCYILIECTBIATh MOUCK HH(popMauuu (usnueckoro cojaepkanus B HHTepHere,
CaMOCTOSITENIBHO  (OPMYIUpPYSl TMOUCKOBBIM 3ampoc, HAXOAWUTh IyTH OIpeAeseHUs
JIOCTOBEPHOCTH TOJYYEHHONM MHQPOpMAIMM Ha OCHOBE HMEIOUIMXCA 3HAHUH U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;
WCII0JIb30BaTh MPH BBIMIOJHEHUU Y4€OHBIX 3aJJaHUIl Hay4HO--TIOMYJISPHYIO JIUTEPATYPY
(U3MYECKOTO COJIepKaHusl, CIIPaBOUYHbIE MaTepUalibl, pecypchl ceTh VIHTepHeT, BIajeTh
npuéMaMl KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHOpMalMM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(QOPMAIINH U3
HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO  COJAEpKaHMs, MyOIUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHON WM HUCCIIEOBATEIbCKON NESATENIbHOCTH, MPH 3TOM TI'PaMOTHO
WCIIOJIb30BAaTh M3y4YCHHBIH TOHATUHHBIA ammapar u3ydyaeMoro pasaena QU3UKU U
COINIPOBOKJATh BBICTYIUIEHHE IIpe3eHTalMeld ¢ Y4€TOM OCOOCHHOCTEH ayAuTOpUU
CBEPCTHHUKOB

TemaTuveckoe MIIAHMPOBAHUE

7 KJACC
Kommaecto
No HaumenoBanue paszienoB u TeMm 1acos, DneKTpoHHbIE (IHPPOBHIC)
n/m MPOrpamMMbl SIZBOHHMHX 00pa3zoBaTeIbHBIC PECYPCHI
OCBOEHHUE
TEMBI
Paznen 1.®usnka u €€ posib B MO3HAHUU OKPYKAIOIIEro MUpa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupose 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 PU3HIECKHC BEIHIHHEI 2 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAY4YHBIN METO/ 1 bu6mmoreka [JOK
' [IO3HAHUSA https://m.edso0.ru/7f416194
Hroro o pazneny 4
Pasznen 2.11epBoHavanbHble CBEIEHUSI O CTPOEHUH BEIIECTBA
bu6mmoreka [JOK
2.1 Crpoenme Bemectsa 1 https://m.edso0.ru/7f416194
29 JIBU>KeHUE U B3aUMOACHCTBUE YACTHII 5 bubmuoreka [{OK
' BEIIICCTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 1 https://m.edso0.ru/7f416194
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Hroro no pazneny 4
Paznen 3.JIBmkeHne 1 B3aUMOJICHCTBHUE TN
bubmuoreka [IOK
3.1 Mexarieckoe ABmKeHIe 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.2 Muepuus, macea, mI0THOCTS 4 https://m.eds00.ru/7f416194
bu6mmoreka [{OK
3.3 Cuna. Buper e 10 https://m.edso0.ru/7f416194
Hroro mo pazueny 16
Paznen 4.JlaBnenne TBEPABIX TEN, )KUAKOCTEH U ra30B
21| ‘o renantn sawoctmit p | bubmorexa LIOK
' P > KA https://m.edso0.ru/7f416194
rasamu
bu6mmoreka [IOK
4.2 Jlapaierie HKuIKoCTH 4 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.3 ATmochepHoe raBerme 4 https://m.edso0.ru/7f416194
4.4 JlelicTBUE KUJIKOCTH W Ta3a Ha 6 bubnuorexa [JOK
' NOrPYXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 16
Pazgen 5.Pabota u MOIIIHOCTE. DHEpPruUs
bu6moreka [IOK
51 Pabota n momHoCTS 2 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
52 Tpoctere mexanusmb! 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexasuieckas SHeprus 3 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 51
I[TPOI'PAMME
8 KJIACC
Ne HaumenoBanue pasnienos u Tem KonuuectBo yacoB, | DIEKTPOHHBIE (ITU(POBHIE)

n/a

IPOrpamMMmbl

OTBOJUMMBIX Ha
OCBOCHHE TCMbI

o0Opa3oBaresibHbIE PECYPChI

Pazgen 1.TemnoBrie ABneHN

1.1 CTpoeHue U CBOICTBA B TBa 5 Bubmzorexa LHOK
' POCHHE H CBOHC cHee https://m.edsoo.ru/7f4181ce
1.2 TemoBeie mpoLeccsl 16 bubmotexa [IOK

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

21

Paznen 2.9nexkTpuyeckrue U MarHUTHBIC SIBJICHUS

21| Sapmenme rena 5 ubmorera LIOK
' P o https://m.edsoo.ru/7f4181ce
B3aMOJACUCTBUC
. . bubnuorexa [JOK
2.2 [ToCTOAHHBIN 21EKTPUUECKUIN TOK 15 https://m.eds00.ru/7f4181ce
bu6mmoreka [{OK
23 MarHuTHbIE sBnCHiA > https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
24 DIEKTPOMATHHTHA HHAYKIHS 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
PesepBHoe Bpemsi 2
OBIIEE KOJIJMYECTBO YACOB I1O 51

I[TPOI'PAMME

9 KVIACC
No HaumenoBanue paznienoB u TeM | KonudectBo yacoB, | IJIEKTPOHHBIE (LIUPPOBBIE)
/T MPOTpaMMBbI OTBOJIMIMBIX Ha 00pa3oBaTeNbHbIE PECYPCHI

OCBOCHHEC TCMBbI

Pa3nen 1.Mexannueckue siBJCHUS

11 Mexannueckoe OBYKEHUE U 7 bu6moreka [IOK
' CII0COOBI €10 ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
1.2 Bsanmoneicrene Ten 13 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKombI COXpaHeHHUA ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 27
Pa3zpen 2.Mexannueckue KoJ1e0aHusd U BOJIHEI
bubmuoreka [JOK
2.1 MexaHuueckue KoJieOaHus 5 https://m.eds0o.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHn4yecKue BOJIHBL. 3BYK 5 https://m.edso0.ru/7f41ada6
Hroro no pazneny 10

Pasznen 3.3HeKTp0MaFHI/ITHOG MOJI€ U 3JIEKTPOMArHUTHBIC BOJTHBI

31 DIEKTPOMAarHuTHOE MOJIE U 4 bubnuoreka [JOK
AIIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 4
Pa3nes 4.CBeToBbIC SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 4 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [IOK
4.2 JIMH3BI ¥ OITHYECKHE TPUOOPHI 4 https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Oenoro ceera B 2 bubnuoreka [IOK
' CIICKTp https://m.edsoo.ru/7f41a4a6
Wroro mno pazueny 10
Paznea S. KBanToBbIe siBJIeHUs
51 Hcnyckanue u norjouieHue 3 bubnuorexa [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 Crpoerne aTomHoro sapa 4 https:/m.edsoo.ru/7f41a4a6
bu6moreka [IOK
53 FLiepHEIe peakitn > https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 12
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1IN MOTYJIb
61| concpmanmun ypen s sa 7 5 buGanoresa LIOK
' AP P https://m.edso00.ru/7f41a4a6
9 knacc
Hroro mo pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME

®opMBbI yueTa nporpaMMbl BOCITUTAHUS

Peanmzanust BoOcCmUTAaTeNBHOTO TMOTEHIMAda ydeOHoro mpeamera — «DPusmka» Ha

TPYIIOBON KOHCYIBTAINU TPEAIIONIAraeT Cleayronee:
1. Co31aTh NOJOKHUTEIBHBI MUKPOKIMMAT Ha TPYIIIOBON KOHCYJIbTAIIUU:

— YCTaHOBUTbH JJOBEPHUTEIIbHBIC OTHOIICHHS MEXKIy YUUTENIEM B 00yJaroIuMHUCs;

—  ONpEeIeNTUTh HOPMBI IOBEJICHUS U MPaBUJIa OOIIECHHS B KJlacce.
2. Co31aThI0JI0KUTEITbHBIHMMH DK YU TEIIS

— paboTaThHAATPAMOTHOMPEUBIO;

—  KOHTPOJIMPOBATHCBOUAMOITUH.
3. [IpoBecTr 0TOOpP CoEepKaHUS MaTepUaia K TPYIIIOBOH KOHCYJIbTAIHH:

—  ONpPEICITUTh BOCIUTATEIIFHYIO IICHHOCTh MaTepualia TPYNIOBOH KOHCY/IbTAIINY;

— BKJIIOYUTh HWHPOPMALHUIO U3 aKTYaJbHOW MOBECTKU (HAYYHOE OTKPBITUE, H300pETCHHUE,
BpyueHue HoGeneBckoii mpemuu u T. 11.);

— HCIOJIb30BaTh (PAKThl M3 KU3HU HM3BECTHBIX JIIOJCH, UCTOPUUYCCKHUX NEATENCH, YUCHBIX
(marmpumep: K.D. 1IMOJIKOBCKUI - YyBCTBO MNPHBSI3aHHOCTH K POJHBIM Mectam, M.B.
JIoMOHOCOB — yBa)xHUTeIbHOE OTHOIIEHHE K poaHomy s3biky, C.I1. KoponeB — 3abota 00
uHTepecax poaunbl, WM.B. KypuaroB — monar mepea poAMHOM, OTCTaMBaHHE YECTH U
JIOCTOMHCTBA €€);

— JIEMOHCTPHUPOBATh MPUMEPHI OTBETCTBEHHOTO M TPAXKIAHCKOTO MOBEACHUS Yepe3 MoI00p
TEKCTOB JJISl YT€HUS, 3a]1a4 JJIs PelIeHUs] TPOOIEMHBIX CUTYAIIHIA;

— CO3/aTh yCJOBUS JJSl IPUMEHEHUS IPEIMETHBIX 3HAHUN Ha MPaKTUKE.

4. OpranuzoBath CIEAYIOUIYIO IEATEIHHOCTh HA TPYIIIOBOM KOHCYIbTAIINH:

— TPUMEHEHHE WHTEPAKTUBHBIX (OpM pabOTHl C yUAIIMMUCS: UHTEIUIEKTYalbHBIE WIPBHI,

JIMICKYCCHU, BUPTYaAJIbHBIE SKCKYPCUU, MPAKTUYECKUE U TA00PATOPHBIE padOTHl U T.II.
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opranm3amusi padoTsl (1I0 BO3MOKHOCTH) B TIape WK TPYIIIIE;

MIPUMEHEHHE DJIEMEHTOB COTPYAHUYECTBA M TIOMOIIY MEXTY 00YJIarOIIUMUCS;
HCII0JIb30BAHNE IPOEKTHOM U UCCIIE0BATENIbCKOM IEATENBHOCTH;

WCIIOJb30BAHUE MYJBTUMEAUMHBIX TpE3eHTAlui, HayYHO-TIOMYJISIPHBIX Iepeaad,
(UIBMOB, BUICOJICKITHIA U JP.



