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MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma no ¢usnke Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHMs COCTaBJIECHa Ha OCHOBE IOJOXXEHHH M Tpe-
OoBaHMWII K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHOM HMPOrpaMMBI, IPEICTABICHHBIX B
@dI'OC 00O, a takxe ¢ yuéroM ¢enepaibHOil paboueld mporpaMMbl Bocriutanus U KoHnenmy npernojaBanus y4e0HoOro
npeamera «DusnKay.

Conep)kaHue IporpamMMsl 1o (JU3MKE HANpaBlIeHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOH I'pPaMOTHOCTH 00y-
YAIOMINXCSA U OPTAaHHU3AIMIO U3YdeHHs (PU3UKHU Ha JESITEIbHOCTHOH OCHOBE. B mporpamme mo ¢u3uKe yIUTHIBAIOTCS BO3-
MOKHOCTH ydeOHOoro mpeameTa B peanmusanuu Tpedopannit ®I'OC OO0 K MmIaHUPYEeMBIM JIHIHOCTHBIM M METaIpeaMeT-
HBIM pe3yJibTaTaM OOYYEHHs, a TaKKEe MEKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

IIporpamma 1o ¢u3MKe yCTAaHABIMBACT pacIipeesieHie yIeOHOTo MaTepraia 1Mo rojaM o0ydeHus (1o Kiiaccam),
IpeylaraeT IpUMEpHYI0 MOCIEe0BATEIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUSA NIPEIMETHOIO COJEpIKa-
HUS U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs.

®duznka sBISETCS CUCTEMOOOPA3YIOMIUM ISl €CTECTBEHHOHAYYHBIX y4EOHBIX MPEAMETOB, ITOCKOJIBKY (pu3nde-
CKHE 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OMoIorue, actpoHoMueH u (pU3NIecKoil reo-
rpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, IPENOCTaBIsIeT Haubosee sCHble 00pa3ibl NPUMEHEHUS
HAY4HOT'O METOZa IIO3HAHUS, TO €CTh CIIOCO0A MOIyYEeHHUs TOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa U3 IMIaBHBIX 3a7a4 (PU3MUECKOTO0 00pa30BaHMS B CTPYKTYpE 0OIIero o0pa3oBaHUsl COCTOUT B ()OPMHUPOBA-
HHUH €CTECTBEHHOHAYYHOH I'PaMOTHOCTH M MHTEpeca K HayKe y 00yJaromuxcs.

Wzyuenne ¢puznku Ha 6a30BOM ypOBHE IIPEATIOATacT OBIAJCHHUE CICAYIONIMMH KOMIIETEHTHOCTSAMH, XapaKTepH-
3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTB!
® Hay4YHO OOBSICHATH SBJICHHUS,
® OICHMBATH ¥ TIOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHNS;
® HHTEpIPETHPOBATH JaHHBIC U UCIIONB30BaTh HAyYHBIE TOKA3aTEIbCTBA AJIS ITOIyUYEHHS BHIBOJIOB.

Lenn n3yuenus: GPU3UKK HA yPOBHE OCHOBHOT'O 00IIEero oOpa3zoBaHusi ornpeseseHsl B KoHuenuuu npenoaBanus
yuebHoro npeamera «dPusuka» B 00pa3oBaTeabHBIX OpraHu3anusix Poccuiickoit demepannu, peatu3yroliuX OCHOBHBIC
00111e00pa3oBaTeNIbHBIC MPOrPaMMBI, YTBepkKIEHHOH perienuem Kosmernn MunncTepcTBa mpocBerieHus Poccuiickoit
Deneparyu (mpotokon oT 3 nexadps 2019 r. Ne I[TK4eH).

Henu usyyenus ¢pusuxu:

e TpHOOpEeTeHHEe MHTEpeca U CTPEMIICHHS O0YYarOIIUXCsl K HAyYHOMY H3YUCHHIO IIPUPOJBI, Pa3BUTHE UX HMHTEIUICKTY-
AJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH;

® DPa3BUTHE MpPEICTaBICHUH O HAYYHOM METOZE MO3HaHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKpY-
KAIOIINM SIBICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ybTaTa U3yUeHHs OCHOB CTPOCHHUS MaTepuu U (pyHIaMEHTaIbHBIX
3aKOHOB (DU3UKH;

e (opMHpOBaHUE NPEICTABICHUI O POJIM (HUBUKH ISl PA3BUTHSI JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH;

® Ppa3BUTHE MPEACTaBIECHUI O BO3MOXKHBIX cdepax Oyayiied mpohecCHoHaIbHOU NeATENbHOCTH, CBSI3aHHOU ¢ (PU3UKOH,
MIOJITOTOBKA K AAaJIbHEHIIIEMY 00YUEHHIO B 3TOM HAINPaBICHHH.
JlocTiokeHue 3THX [eNiel MPorpaMMbl 110 (HU3MKe HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs 00CCIICYHBACTCS
pEeIIeHNEM CIIeIyIONX 32724
e TpHOOpeTeHNE 3HAHUI O AUCKPETHOM CTPOEHHH BEIECTBA, O MEXaHWYECKHX, TETUIOBBIX, JIEKTPUUECKUX, MarHUTHBIX
1 KBaHTOBBIX SIBJICHUSX;

e TpHOOpeTeHNEe YMEHHUH OIUCHIBATE U OOBACHATH (PU3NUECKHE SIBIICHUS C MCIIOIb30BaHUEM IOJTYUYCHHBIX 3HAHWH;

® OCBOEHHE METOJIOB PELICHUs NMPOCTEHIINX pacyETHBIX 33134 C UCIIOIb30BaHUEM (PU3NYECKUX MOAENIEH, TBOPUECKHUX U
MIPaKTUKOOPHEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHWI HAOIIOaTh MPUPOIHBIC SBICHUS U BBHIIIOIHATH OMBITHI, JJAOOPAaTOPHBIE paOOTHI U KCIIEPUMEHTAIb-
HBIE MCCIIEIOBAHNUS C HCTIOIh30BAHUEM N3MEPHUTENBHBIX IPHOOPOB;

e OCBOEHHE MPUEMOB paboThl ¢ HHPOpPMaIHEH PUINIECKOTO CONEPIKaHMs, BKIFOUYass HHPOPMAITUIO O COBPEMEHHBIX JI0-
CTIDKEHISIX (DM3UKH, aHAN3 ¥ KPUTHYECKOE OLICHUBAHNE HH()OPMAIHH;

® 3HAKOMCTBO cO cepaMu MpodecCHOHATBHON AEATENBHOCTH, CBA3aHHBIMHU C (PU3UKOH, W COBPEMEHHBIMHU TEXHOJIOTH-
SIMH, OCHOBAaHHBIMH Ha JIOCTHXXEHUSIX (PU3NUECKON HAyKH.

Ha m3yuenue ¢usuku (6a30BBIi ypOBEHb) Ha ypOBHE OCHOBHOT'O 001Iero o0pa3oBaHus oTBOAUTCS 238 4acoB: B
7 knacce — 68 yacoB (2 yaca B Hefeno), B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Heze-
JI10).

[Ipennaraemslii B mporpamMme 1o (pu3MKe MepeveHb JadopaTOpHBIX paboT M OIBITOB HOCHT PEKOMEHATEIbHbIN
xapakrep. [IpoBoaumble mabopaTtopHble paObOTHl U ONBITHI BHIOPAHBI ¢ Y4ETOM CITHMCKA AKCIIEPUMEHTAJBbHBIX 3aIaHuM,
MPeATIaraéMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO 3K3aMeHa M0 (pHU3HKe.

COJAEPXAHUE OBYUYEHUS
7 KJIACC

Paznen 1. ®u3nka u e€ posib B NO3HAHUYU OKPY:KAIOILIEr0 MUPA.

®usznka — HayKka o npupoae. SBneHus npupoasl. Ousnueckue sSBICHUS: MEXaHUUYECKHUE, TEIUIOBbIE, JIEKTpUYe-
CKH€, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.



®uznueckue BenmmuuHbl. V3mepenne ¢usnueckux BennunH. ®usnueckue npubopsl. [TorpenmHocts u3MepeHHi.
MexayHapoaHasi CUCTEMA €AUHUIIL.
Kak ¢usuka n apyrue ectecTBeHHbIE HAYKH U3y4aloT NpUpoAy. EcrecTBeHHOHayYHbIH METO/I IO3HAHUS: HAOII0-
JICHUE, TOCTAHOBKA HAyYHOT'O BOIPOCA, BBIIBM)KCHHE THIIOTE3, SKCIEPHMEHT I10 TIPOBEPKE TMIIOTE3, 00BsICHEHHE HalIo-
naeMoro sieieHust. Onrcanue GU3NYECKUX SBJICHHUH C TOMOIIBIO MOJEIEH.
JdemoHcTpanmuu.
1. MexaHudeckue, TEIUIOBbIE, 3JEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SBICHUS.
2. ®wusmdgeckue MprUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUI aHAIOTOBBIM H ITU(PPOBHIM ITPHOOPOM.
JlaGopaTopHbie paGoThl H ONBITHI.
OmnpeneneHue HEHb! ACTCHUS MIKATIbI H3MEPUTEIBHOTO IPHOOpA.
W3mepenue paccTOSHUM.
Wzmepenne 00bEMa KHUIKOCTH M TBEPAOTO TeJa.
OmnpeneneHue pa3MepoB MaJbIX TeIl.
W3MepeHue TemnepaTypbl IpU MOMOIIH KUAKOCTHOTO TEPMOMETpaA U AaTYUKA TEMIIEPATypPHI.
IIpoBeneHue uccleOBaHUs [0 MPOBEPKE T'MIIOTE3bl: JAJBHOCTh MOJIETA HIAPHKA, MYLUIEHHOTO TOPU30HTAJIBHO, TEM
OoJibIe, YeM OOJIbIIIe BBICOTA TYCKA.
Pazgen 2. I[leppoHayajibHbIe CBeICHUS 0 CTPOCHHMH BelllecTBA.
CrpoeHue BemecTBa: aTOMBbI M MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIONINE ANCKPETHOE CTPOCHHE BEIIe-

RN

CTBa.

JBmwxkenne gactur BemecTBa. CBs3b CKOPOCTH ABIKCHHS YaCTHII C TeMIepaTypoil. bpoyHoBckoe nBIXKeHHE,
muddysus. BzanumoeiicTBHE YacTHIT BENIECTBA: MPUTHKEHUE U OTTAIKUBaHUE.

ArperaTHpIC COCTOSHHUS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH W TBEPIOBIX (KPUCTAJUIMYECKHX) Tel. B3ammo-
CBSI3b MEXKITy CBOHCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX M X aTOMHOMOJICKYISIPHBIM cTpoeHHeM. OcoOeH-
HOCTHU arperaTHbIX COCTOSIHUH BOJBI.

JdemoHcTpanmuu.

1. HaGmonenue 6pOyHOBCKOTO JIBUKEHUS.
2. Ha6moaenue nuddysuu.
3. HaGmroneHue siBIICHU, OOBSICHSIOIIMXCSI IPUTSKCHACM HJIH OTTATKHBAHUEM YaCTHIL BEIICCTRA.

JlaGopaTopHbie paGoThl U ONBITHI.

1. OrmeHka quaMeTpa aToMa METOAOM PSIOB (C UCTIONB30BaHUEM (oTorpadmit).
OMBITH IO HAOITIOJJCHHUIO TETIOBOTO PACITUPEHIS T'a30B.
3. OmbITHI 10 00HAPYKEHUIO JEHCTBHUS CHII MOJICKYIISIPHOTO MPHUTSKCHIS.

Pa3znen 3. JIBuskeHue u B3auMojaeiicTBHE TeJl.

Mexannueckoe ABIKeHHe. PaBHOMepHOe U HepaBHOMepHOe jaBmkeHne. CropocTh. CpemHss CKOPOCTh MPH He-
PaBHOMCPHOM ABUKCHUU. Pacuér IMYTU 1 BDEMECHU OABUIKCHUS.

SIBnenue HWHEPLUU. 3akoH HHEPLNU. BSaHMOHCﬁCTBHe TCJI KaK NpUYWHA U3MCHEHUS CKOPOCTU JABMIKCHUSA TCII.
Macca kak Mepa HHEPTHOCTH Tena. [moTHOoCTh BeniecTBa. CBSA3b TUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B UHUIE 00BEMaA
BEIIIECTBA.

Cuia xak XapakTepHCTHKa B3anMoaeicTBHs Tel. Cuiia ynpyrocTs u 3akoH ['yka. Vi3MepeHue Cuiibl ¢ MOMOIIBIO
JUHaMoMeTpa. SIBneHue TAroTeHus U cuia Tskectn. Cuiia TSHKeCTH Ha ApYyrux Iutanetax. Bec tena. HeBecomocTs. Cro-
JKCHHE CHJI, HAaIlPaBIICHHBIX IO ONHOU mpsMoil. PaBHozxewcTByromas cwi. Cuna TpeHus. TpeHne CKONBKEHUS U TPEHUE
mokost. TpeHne B MpUpoIie U TEXHUKE.

JdeMoHCcTpauuu.

HabnromeHne MEXaHU4eCKOTO IBI)KCHUS TEla.

H3mepenue ckopocTH MPSIMOIMHENHOTO ABMXKEHUSL.
HabnroneHue siBIeHUSI HHEPITUH.

HaGuronenrie n3MeHeHus1 CKOPOCTH TTPH B3aUMOJISHCTBUU TETl.
CpaBHeHHE Macc 10 B3aUMOJISHCTBUIO TEJL.

CrnoxeHue CHJI, HAIPaBJICHHBIX MO OAHON TPSIMOH.

JlabopaTopHbie paGoThl U ONBITHI.

Omnpenenenne CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIapUKa B KUAKOCTH, MOJIETH dJIEKTPUUESCKOTO aBTOMOOWIIS M TaK
nanee).

OmnpenesneHne cpeaHei CKOPOCTH CKOJBKEHUS OpyCcKa WM IIapHKa M0 HAKJIOHHOHN IIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPAOTO Tea.

OMBITHI, IEMOHCTPUPYIOIIUE 3aBHCUMOCTD PaCTsHKCHHS (e(opMaIliin) MPYKUHEI OT MPHUIOKCHHOW CHUITBL.

OnpIThI, IEMOHCTPUPYIOILINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tella U XapaKTepa CONPUKACAIOIIUXCS
MIOBEPXHOCTEH.

Pa3nen 4. JlaBienune TBEPABIX TeJl, KUAKOCTEH U ra3os.

Jasmenne. CriocoOBl yMEHBIICHUS M yBEIUUEHUS HaBieHUs. JaBneHue ra3a. 3aBUCHMOCTH AaBICHHS ra3a OT
00béMa, Temnepatypsl. [lepemnaya naBiieHUs TBEPABIMHU TeJIaMH, KHUIKOCTAMHU W Tazamu. 3akoH [lackans. ITHeBmaTHde-
CKHe€ MAaIIMHBI. 3aBUCHMOCTH JaBJICHUS KUAKOCTH OT TIyOHHBL. ['mapocrarnaecknii mapagoxc. CooOmarommecs: coCcymabl.
I'uopaBianyeckie MEXaHU3MBI.

AtMocdepa 3emi u atMochepHoe naBieHue. [IpHUuHBI CYIIECTBOBAHUS BO3AYITHONW 000109KH 3eMiun. OIbIT
Toppuuemnu. V3mepenne atMocepHOro HaBieHUs. 3aBHCHMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HAJ| YPOBHEM
Mopsi. [Ipubops! a1 u3MepeHus aTMOC(EPHOTO TaBICHUS.
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JlelicTBUE KUAKOCTH U rasza Ha HMOTpy:KE€HHOE B HUX Teso. BrITankuBaromas (apxumenoBa) cuia. 3akoH Apxu-
Mena. [InaBanue Ten. BozgyxomnnaBanue.
JeMoHCTpanuu.

1. 3aBHCHUMOCTB JaBJICHHS Ta3a OT TEMIIEPATYpPHI.
2. Ilepenaua naBiueHUS XKUIKOCTBIO U ra3oM.
3. CooOmatomuecs CoCyapl.
4. TunpaBIUYECKHi mpecc.
5. TlposiBieHne neHcTBHUS aTMOC(HEPHOTO TaBICHNUS.
6. 3aBHCHMOCTH BBITAJIIKHBAIOUICH CHITBI OT 00BEMa TOTPYKEHHOM YacTH Tela U TNIOTHOCTH JKUAKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIICH CHIIBI BECY BEITECHCHHOM KHUIKOCTH.
8. VYcnoBue maBaHMs TEN: IIaBaHUE WIK MOTPY>KEHHE TEJ B 3aBECHMOCTH OT COOTHOIICHHUS IUIOTHOCTEH Tela M JKUIKO-
CTH.
JlaGopaTopHbie paGoThl U ONBITHI.
1. HccrnenoBanue 3aBUCHMOCTH Beca Tela B Bojie OT 00bEMa MOrpyEHHON B KHUKOCTh YacTH TeJa.
2. OmnpeneneHue BBITAIKUBAIONIEH CHIIBI, EHCTBYIONIEH Ha TEJIO, MOrPYKEHHOE B KUAKOCTb.
3. IlpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLICH CHIIBL, ACHCTBYOLIECH Ha TEIO B KUAKOCTH, OT MacChl Tea.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJKHBAIONICH CHUJIbI, JCUCTBYIOIIEH HA TENO B )KUAKOCTH, OT 00BbEMa

MOTPYKEHHOU B AKHUAKOCTh YACTH TeJIA U OT IUIOTHOCTH >KUJKOCTH.
5. KonctpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU M OTIPEICICHUE e€ TPY30I0abEMHOCTH.

Pasnea 5. PaGora u MOIHOCTb. JHEprus.

Mexannueckas padoTa. MOMIHOCTS.

IIpocTeie MeXaHU3MEBI: pHIYar, OJIOK, HAKIIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecus peruara. [IpuMeHeHne mpaBu-
Jla paBHOBECHs phIdara K OJOKy. «3oioToe mpaBmioy» MexaHukd. KIIJ[ mpocTeix MexaHn3MoB. [IpocTeie MeXaHU3MBI B
OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunernueckas v moTeHIuanbHas sHeprus. [IpeBparienne oJHOTO BUAa MEXaHUIECKOM
SHEPTUU B APYroil. 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE.

JdemoHcTpanmuu.

1. TIpumepsl IPOCTHIX MEXaHU3MOB.
JlaGopaTopHbie paGoThl U ONBITHI.
1. Omnpexnencare paGOTHI CHIIBI TPEHHS MIPH PABHOMEPHOM JIBHKCHUH TEJa MO TOPU30HTAIFHON TIOBEPXHOCTH.
2. HccrnenoBaHue ycIoBHN paBHOBECHS phIdara.
3. Usmepenne KI1J] HAKIIOHHOH IIOCKOCTH.
4. VI3ydeHue 3aKOHA COXPAHEHUS] MEXaHUIECKOMH SHEPTHH.
8 KUIACC
Pa3nen 6. TenJioBble sIBJIEHUSI.
OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKON TeOpHUr CTPOEHUsI BelecTBa. Macca U pa3Mephl aTOMOB H
MoJieKyJ. OTBITH, TOATBEPKAAIONINE OCHOBHBIE MOJIOKESHHS MOJIEKYISIPHOKMHETUIECKOW TEOPHUH.
Mogenu TBEPIOTO, XHUAKOTO W ra3000pa3HOr0 COCTOSHHUI BemnlecTBa. Kpuctaminmueckue M amopdHbIE Tena.
OObsicHEHHE CBOMCTB ra30B, )HUAKOCTEH U TBEPJABIX TEJ Ha OCHOBE IOJIOKECHHUI MOJIEKYJSIPHO-KUHETHYECKOH TEOPHH.
CMauuBaHue ¥ KanWUIPHBIE sBIICHUS. TemIoBoe paciiupeHre u cokaTue.
Temneparypa. CBsizb TEMIEpATyphl CO CKOPOCTbIO TEIIOBOTO JIBWXEHUS yacTull. BHyTpeHHss sHeprus. Croco-
OBl I3MEHEHUSI BHYTPEHHEH HEPTHH: TEIUIONepeada u coBepIieHne paboTel. Bupl Terionepeaadn: TEIIONPOBOIHOCTS,
KOHBEKIIUSI, U3JTyYEHHE.
KonmdectBo TemioTel. Y enbHas TEINIOEMKOCTh BellecTBa. TermmooOMeH U TEIUIOBOC paBHOBECHE. Y paBHEHHE
TerwioBoro Oananca. [InaBneHne U oTBEpIcBaHUE KPUCTAUIMICCKUX BEIIECTB. Y AeIbHAs TEIUIOTa IuTaBieHus. [TapooOpa-
30BaHKe U KoHAeHcanus. Mcnapenune. Kunenne. YenpHas TemaoTa mapooOpa3oBaHus. 3aBHCUMOCTh TEMIIEPaTyphl Ku-
TIeHUs OT aTMOC(epHOTO aBICHHUS.
Brnaxnocts Bo3ayxa.
DHeprus TOTUIMBA. Y IeTbHas TeIIoTa CTOPaHHsL.
TTpuanuner paboTel TeruioBbix Asurareneit KIIJI temmoBoro asurarens. TemnoBble ABUTATENN W 3alATa OKPY-
JKarolleu cpesbl.
3aKoH COXpaHEeHUsI U MPEBPALLEHHS SHEPTUU B TEIUIOBBIX IpoLEccax.
JemMoHcTpanuu.

Habnronenne O6pOyHOBCKOTO JIBHIKCHHS.

Habmonenue nuddysun.

HabnroneHue sBneHui CMaYuBaHUS U KAIMMJUIIPHBIX SIBIICHUM.

HabnroeHue TeIioBoro pacimpeHus Tedl.

V3MeHeHne maBiIeHMS Ta3a IpY H3MEHEHNHN 00bEMa U HarPpEeBaHUH MIIHA OXJIAXKICHHH.

[IpaBuia n3mMepeHus TeMnepaTypsl.

Bugs! Tennonepenayn.

OxJaxkieHne Tpy COBEPIICHUH PabOTHI.

HarpeBanwne npu coBepiieHnu paboThl BHEITHUMH CHIIAMH.

10 CpaBHEeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

11. HaGnroieHue KUIEHUS.

12. HabnroieHue MoCTOSHCTBA TEMITEPATYPHI PH IJIaBICHHUH.
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13. Mojenu TEIUIOBBIX JBUTraTENEH.
JlaGopaTopHbie paGoThl U ONBITHI.
OMBITHI IO OOHAPYKECHUIO ACUCTBHSI CHII MOJICKYJISIPHOTO MPUTSKCHUSL.
OMBITHI IO BRIPALIMBAHUIO KPUCTAIJIOB TOBAPCHHOM COJIM MJIM caxapa.
OMBITHI 0 HAOJTIOJICHHUIO TEILIOBOTO PACIIUPEHHUSI Fa30B, )KUIKOCTESH U TBEPABIX TEIl.
OmnpenesnieHre NaBICHUS BO3yXa B OaJUIOHE HIMPHIIA.
OmBITHI, IEMOHCTPUPYIOIINE 3aBHCHMOCTD JIaBJICHUS BO3IyXa OT €ro 00hEMa M HarPeBaHUS HITH OXJIAXKICHHS.
[IpoBepka THIOTE3BI IMHEHHOM 3aBUCHMOCTH JJIMHBI CTOJNOMKA XUIKOCTH B TEPMOMETPHUIECKON TpyOKe OT TeMIiepa-
TYPHL.
Habnronenne n3MeHeHNs BHYTPEHHEH SHEPTHH Tella B pe3yIbTaTe TeIUIoNepeIayr U paboThl BHEIITHUX CHIL.
8. MHccrnenoBanme sBICHHS TETIO0OOMEHA TP CMEUITHBAHUN XOJIOJHON M TOPSTICH BOMBI.
9. OmpenencHue KOJUYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW IPU TEIUIOOOMEHE C HArPETHIM METAUTHUCCKUM IIMIHH-
JPOM.
10. OnpexnencHue yaenbHON TEIUIOEMKOCTH BEIICCTBA.
11. UccnenoBaHue nporecca UCapeHHs..
12. OnpenencHue OTHOCUTEIBHOMN BIAXKHOCTH BO3IyXa.
13. Omnpenesnenue yaenbHOM TEIUIOTHI TUIABJICHHS JIBAA.

Pasnen 7. DiiekTpryeckne ¥ MArHUTHbIE SIBJICHMSA.

OnexTpuzanus Tel. [IBa pona IeKTpHYSCKUX 3apsAaoB. BzaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kymona (3a-
BHCUMOCTH CHJIBI B3aHMOACHCTBHS 3apsKEHHBIX TEIl OT BETMYUHBI 3aPSIOB U PACCTOSHHS MEXKITY TCIIaMH).

OnexTpudeckoe nojue. Hanpsnk€HHOCTE 3IeKTprdecKoro nois. [IpuHIMIT Cynepmo3uuy IEKTPUISCKAX MOJIeH
(Ha Ka4eCTBEHHOM YpOBHE).

Hocurenn snekTpudeckux 3apsamoB. DJIeMEHTapHBIN dJeKTpudeckuil 3apsan. Ctpoenne aroma. [IpoBogHUKH U
JUAJICKTPUKHU. 3aKOH COXPAHEHUS 3JICKTPUUCCKOTO 3apsia.

DNEKTPUUECKHUNA TOK. Y CIIOBHUS CYIIECTBOBAHUS DJIEKTPUIECKOTO TOKA. VICTOUHMKN OCTOSTHHOTO TOKa. JlelicTBus
3JIEKTPUYECKOTO TOKA (TEIUIOBOS, XUMHYCCKOE, MATHUTHOE). DJICKTPUUCCKUI TOK B KUIKOCTSIX U ra3ax.

Onextpuueckas nenb. Cuiia Toka. DnekTpudeckoe HampsbkeHue. COnpoTUBICHUE MPOBOJHUKA. Y IEIbHOE CO-
MPOTHBIICHHE BelecTBa. 3akoH OmMa st yuacTka memnu. [locnenoBarenbHoe U MapaljiebHOE COSIUHCHUE TIPOBOIHUKOR.

Pabota 1 MOIITHOCTH 3JeKTpUUecKoro Toka. 3akoH Jlxoyns—JIeHna. DekTpudeckue enu U MOTPeOUTeNu IJIeK-
TpHUYECKON HEpruu B ObITY. KopoTkoe 3aMbIKaHue.

IlocrostHEBIE MarHUTEL. B3anMo/eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1moyie. MarHuTHOE Tojie 3eMiIH U
€ro 3HaveHHue s Ku3HU Ha 3emite. OmbIT DpcTena. MarHUTHOE T0JIe AIEKTPHUYECKOro ToKa. [IpuMeHeHne arekTpomar-
HUTOB B TeXHUKE. J[eficTBHE MarHUTHOTO TOJISI HA TPOBOJHHUK C TOKOM. DJIEKTPOJBUTATENH ITOCTOSTHHOTO TOKa. Vcmoms-
30BaHME AICKTPOABHUTATEICH B TEXHHYECKIX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omnwitel @apanes. SIpneHue sneKTpoMarauTHON nHAYKIUH. [IpaBuno Jlenna. Dnekrporeneparop. CrnocoObl mo-
JIy4eHUs IIEKTPUIECKON DHEPTUH. DIIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMbIX UCTOYHUKAX SHEPTUH.

JdemoHcTpanuu.
DnexTpu3arys Te.
JIBa poja 3JIeKTPUYCCKHX 3apsI0B U B3aUMOICHCTBHE 3aPSDKEHHBIX TEIl.
YCeTpOHCTBO U AEUCTBHE IEKTPOCKOIIA.
DnekTpocTaTudecKast HHIYKITHSL.
3aKOH COXpaHEHUS SICKTPUICCKUX 3aPsI0B.
[IpOBOTHUKY U AUIITEKTPHUKH.
MopenupoBaHHe CHIIOBBIX JIMHUH IEKTPHYSCKOTO TOJISL.
HcTOYHUKH TIOCTOSTHHOTO TOKA.
. JlelicTBUSA IEKTPUUECKOTO TOKA.
10. DAEKTPUYECKUI TOK B KUIKOCTH.
11.Ta30BBIii pa3psia.
12. i3MepeHue CUITbl TOKa aMICPMETPOM.
13. M3mepeHue 3JeKTpUIecKOro HAPSKEHUS BOJIBTMETPOM.
14. PeoctaTt u Mara3uH COMPOTUBIICHHIA.
15. B3auMoielicTBHE TIOCTOSTHHBIX MarHUTOB.
16. MoaenmupoBaHre HEBO3MOKHOCTH pa3ieiICHHUS TIOJIFCOB MarHHUTA.
17. MoaenupoBaHue MATHUTHBIX ITOJICH TOCTOSTHHBIX MarHUTOB.
18. OnsIT DpcTena.
19. MarHuTHOE MoJie TOKa. DICKTPOMATHHUT.
20. [leficTBME MarHUTHOTO TIOJIS HA TIPOBOJIHUK C TOKOM.
21. DIeKTpOABUTATEIb TOCTOSHHOTO TOKA.
22. VccrenoBanue sIBJICHUS JJIEKTPOMArHUTHON MHIYKIIHH.
23. OmbiTer Dapagest.
24.3aBUCHMOCTb HANPAaBJICHUs HHIYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBEHHSI.
25. DiieKTporeHepaTop MOCTOSIHHOTO TOKA.

JlabopaTopHbie paGoThl U ONBITHI.

1. OnbITHI IO HAOIOICHUIO AIEKTPU3AINHN TEJ HHAYKIUCH U IPU CONMPUKOCHOBCHUU.
2. HccnenoBaHue NSHCTBUS 3JICKTPUUCCKOTO MOJIS HA TPOBOIHHUKH U TUIICKTPUKH.
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Cbopxka 1 npoBepKa pabOThI AIEKTPHUUECKOH LETH TOCTOSIHHOTO TOKa.
W3MepeHue U perynupoBaHUE CUIIBI TOKA.
W3MepeHue U peryaupoBaHue HAIPSKEHHUS.
HccnenoBanue 3aBUCMOCTH CHUJIBI TOKA, UAYILETO Yepe3 pPe3UCTOp, OT CONMPOTUBIICHHUS PE3UCTOpA U HAMPSDKEHUS Ha
pesucTope.
7. OmubITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOTO CONPOTHBICHUSI MPOBOJHUKA OT €ro JUIMHBI, TUIOLIAJIH
MIOTNIEPEYHOTO CEUCHMS M MaTepuana.
8. IlpoBepka mpaBuia CIOKECHUS HANPSDKEHUH TIPH TOCIIEI0BATEIFHOM COSANHEHUH ABYX PE3UCTOPOB.
9. Tlposepka mpaBuia A CHIIBI TOKA IIPU MapAIIETbHOM COSANHEHUH PE3UCTOPOB.
10. Onpexnencare pabOTHI TEKTPUIESCKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOop.
11. OnpexnencHre MOMITHOCTHU JCKTPUIECKOTO TOKA, BBIICIIEMON Ha PE3NCTOPE.
12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JaMIOUKy, OT HalpsDKEHUs Ha Hel.
13. Onpenenenue KI1J] narpesarens.
14. VccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS ITOCTOSTHHBIX MarHUTOB.
15. V3y4yeHre MarHuTHOTO TIOJISl TIOCTOSIHHBIX MarHUTOB MPH UX OOBETUHEHUN U Pa3JIeIICHUH.
16. UccnenoBanue AeHCTBUS SIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIBI B3aUMOJCHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJICHUS TOKA B KaTyIIKE.
18. M3y4enue neiicTBUSI MAarHUTHOTO OIS HA IPOBOIHHK C TOKOM.
19. KoHcTpyHnpoBaHue 1 U3y4eHHE PaOOTHI AIEKTPOIBUIATEIS.
20. Usmepenne KI1J] anexTpoIBUTaTENEHON YCTaHOBKH.
21. OmBITHI IO UCCIEOBAHMIO SBICHUS JICKTPOMAarHUTHON MHAYKIMN: HCCIIEAOBaHNE H3MEHEHHUH 3HAUCHNS U HaIpaBJIe-
HUSI MTHIYKIIHOHHOTO TOKA.
9 KJIACC
Paznen 8. Mexann4yeckne siBJICHHS.
MexaHunueckoe IBIbKeHHe. MaTtepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCT MEXaHUYECKOTO JBHIKE-
Hus. PaBHOMepHOe mpsMonuHelHoe ABkeHne. HepaBHoMepHOe mpsMoiuHeitHoe nBukeHue. CpenHsas U MTHOBEHHAs
CKOPOCTB TeJla TPU HEPaBHOMEPHOM JIBI)KEHUH.
VYckopenue. PaBHOyckopeHHOE npsiMoiiHeliHOe aBmkeHue. CBoOoHOE mageHue. OnbiThl [ amuies.
PaBHOMepHOE IBIDKEHHUE 1O OKpYKHOCTH. [leprnon u gactora obpamenus. JInneliHas u yrinosas ckopoctu. Llen-
TPOCTPEMUTEIEHOE YCKOPEHHE.
IlepBeiit 3axon Herotona. Bropoii 3axon Hetotona. Tpetuii 3akon Hetotona. IlpuHuun cynepno3uiumu cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cHiIa TPEHUsI CKOJIBKEHHS, CHJIa TPEHUsI TIOKOS, APYTHe BUBI Tpe-

SIS e

HUSL.
Cura TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpEHHE CBOOOAHOTO majieHHs. [IBIDKEHHE NJIaHET BOKPYT
Comnnia. IlepBas kocMudeckas ckopocTs. HeBecoMOCTh 1 Ieperpys3Ku.
PaBHOBecue MaTepuaabHOU TOUKH. AOGCOTIOTHO TBEPIOE Teno. PaBHOBecHe TBEPOTO Teja ¢ 3aKPEIIIEHHONH OChIO
BpaieHus. MoMeHT cuibl. LleHTp TsaxecTn.
Nmnynec Tena. Vi3MeHeHne ummyisca. VIMIysbe CHITBL. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE BHKEHHE.
Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TsxkecTH, ynpyroctd, Tpenus. Csi3p 3Heprun U padotsl. I1o-
TEHIMaJIbHAS YHEPTH TeJa, IOJHATOTO Hall IIOBEPXHOCTHIO 3eMiTi. [loTeHIInanpHas SHEpT sl CKaToi npyKUHBL. KiaeTu-
Yeckas dHeprus. TeopemMa 0 KHHETHYECKOW YHEPTUH. 3aKOH COXpaHEHUs] MEXaHHICCKOM SHEPTHH.
JdeMoHCcTpauuu.
HaOmonenne MexaHn4ecKoro JIBM)KEHHUS Tella OTHOCUTEIBHO Pa3HbIX TNl OTCUETA.
CpaBHeHue nyTel ¥ TPaeKTOPUI JBIXKEHUS OHOTO U TOTO K€ TeIa OTHOCUTENIBHO PA3HBIX TEN OTCUETA.
H3MepeHne cKOpoCTH U YCKOPEHHSI IPSIMOJIIMHENHOTO JBIDKEHUSL.
HccrenoBanue MprU3HAKOB PAaBHOYCKOPEHHOTO JBIDKEHUS.
Habmrogenne IBMKEHUS Tea M0 OKPYKHOCTH.
Habmrogenne MexaHMYECKUX SBICHUH, IPOMCXOIIMNX B CUCTeMe oTcuéTa «Tenexkay nmpu e€ paBHOMEPHOM U yCKO-
PEHHOM JBUKECHUH OTHOCUTEJIPHO KaOMHeTa (PU3HKH.
3aBHCHMOCTh YCKOPEHHS TeJla OT MACCHI TeJla M AEUCTBYIOIICH Ha HETO CHJIBI.
HaGmonenue paBeHcTBa CHII TIPH B3aUMO/ICHCTBUH TEJl.
W3mMeHeHue Beca Tena Npu YCKOPEHHOM JIBUXKEHUH.
10 Ilepenaya ummynbca Npu B3auMOAEHCTBUM Tell.
11. TIpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOAEHCTBUH TeIl.
12. CoxpaHeHne UMIyJIbca IPU HEYIPYTroM B3aUMOJICHCTBUN.
13. CoxpaHeHne uMIyIbca Mpy abCOoNMOTHO YIPYTroM B3aUMO/ICHCTBUH.
14. HabnrogeHrne peakTUBHOTO JIBUKCHHSL.
15. CoxpaHeHre MEXaHUIECKOW dIHEPTHUH TIPH CBOOOTHOM TaICHUH.
16. CoxpaHeHre MEXaHHUYECKOM YHEPTHH NPH IBHKCHUH TeJla O/ JeUCTBUEM MPYIKHHBIL.
JlabopaTopHbie paGoThl U ONBITHI.
KonctpynpoBanue TpakTa Ui pa3roHa U JAaIbHEHIIIETO paBHOMEPHOTO JBIDKCHHS [IAPUKA WITH TEJICKKH.
Omnpenernenne cpefHeii CKOPOCTH CKOJBKEHUS OpyCcKa WM JBIDKEHHS MIaprKa 10 HAKIIOHHOM TIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tella IpU paBHOYCKOPEHHOM ABIKEHHUHU IO HAKJIIOHHOM MIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH [P PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 Ha4yaJIbHOM CKOPOCTH.
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[TpoBepka TUIOTE3BI: €CIIM NPHU PABHOYCKOPEHHOM JIBH)KEHHH 0€3 HayallbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psij He-
YETHBIX YUCEN, TO COOTBETCTBYIOLIHUE IIPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JIaBJICHUSL.
Omnpenenenne ko3hHUIMEHTa TPEHHUS CKOIBKEHUSI.
OmnpeneneHue xECTKOCTU MPYKUHBL.
OmnpeneneHue padOTHI CUITBI TPEHHUS IPH PABHOMEPHOM JIBHXKCHUH TeJla [0 TOPU30HTAIBHON MTOBEPXHOCTH.
10. Onpexnencare pabOTHI CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C UCIIOIHF30BAaHHEM HEIOIBI)KHOTO U TIOJBHKHOTO OI0-
KOB.
11. zyueHne 3akoHa COXpaHEHHSI YHEPTHUH.
Paszgen 9. Mexannueckne KoJ1e0aHUsA M BOJIHBI.
KonebatenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MEPHOJ, JaCTOTA, aMIUINTyAa. MaremaTH-
YeCKHUil U MpYKUHHBIA MasTHUKH. [IpeBpaliieHne sHepruu mpu KonedaTeIbHOM JIBHKCHUH.
3aryxatomue kosieOanus. BoiHyxaeHHbIe KonebaHus. Pezonanc. Mexanndyeckue BoiHbL. CBOWCTBa MeXaHHYe-
ckux BouH. [IpomonbHbIe 1 MonepedHble BOJIHBL. [|JIHA BOJHBI M CKOPOCTH €€ paclpoCcTpaHeHusl. MexaHH4eCKnue BOJHEI
B TBEPJIOM Telle, ceiicMuieckue BOJIHEIL.
3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHHe 3ByKa. MIHPpa3ByK U yIbTpa3ByK.
JdemoHcTpanuu.
Habmonenue koneOanuii TeNI O ASHCTBUEM CHIIBI TSDKECTH M CHIIBI YIPYTOCTH.
Habmonenue konebannii rpy3a Ha HUTH M Ha TIPYXXHHE.
HaOmonenue BEIHYXICHHBIX KOJICOAHUN M pe30HAHCA.
PacnipocTpanenne MpogoIbHBIX U TOTIEPEYHBIX BOJIH (HA MOAEIHN).
HaOmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
JlaGopaTopHbie paGoThl U ONBITHI.
OmnpeneneHne 4acToThl U IepHoJia KoJieOaHUH MaTeMaTHYECKOr0 MasTHHKA.
OmnpenesneHre 4acTOTH U Meprojia KojaeOaHUH MPy>KUHHOTO MasTHHUKA.
HccnenoBanue 3aBUCUMOCTH NEPUOAA KOJIeOaHU 1 MOJIBELIIEHHOTO K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIeOaHUil NPYKUHHOTO MasiTHUKA OT MacChl rpysa.
IIpoBepka HE3aBUCUMOCTH Iiepuoja KonebaHui Tpy3a, MOABELUIEHHOTO K HUTH, OT MaccChl rpysa.
OmBITHI, AEMOHCTPUPYIONINE 3aBUCHMOCTh NTEpHO/ia KoJIeOaHUI NPY>KMHHOTO MasiTHUKA OT MACCHI TPy3a U KECTKOCTH
TIPY>KHHBL.
7. HW3mepenue yckopeHus: cBOOOJHOTO HaJeHNUSI.
Paznen 10. DinekTpoMarHuTHoOe 1MoJie M 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIeKTPOMAarHUTHOE TI0JIe. DJIEKTPOMAarHUTHbIC BOJHBI. CBOWMCTBA 3JEKTpOMAarHWTHHIX BousH. Illkama smexTpo-
MarHuTHbBIX BOJIH. Mcnosp3oBanue QJICKTPOMArdiMTHBIX BOJIH IJISA COTOBOH CBSI3H.
DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BomHOBBIE CBOIICTBA CBETA.
JdemoHcTpanuu.
1. CgoiicTBa 31E€KTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOWCTBA CBETA.
JlaGopaTopHbie paGoThl U ONBITHI.
1. V3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tene(oHa.
Paznen 11. CBeroBbIe SIBJICHHS.
JlyueBas monens cBera. Mcrounuku ceta. [Ipsmonuneiinoe pacnpoctpanenue csera. 3atmenus Connua u Jly-
Hbl. OTpaskenune cBeTa. [1nockoe 3epkano. 3aKoH OTpaXKeHUs! CBETa.
[Ipenominenue cBera. 3aKoH MpenoMIIeHHs cBeTa. [loHOe BHYTpeHHee oTpakeHHe cBeTa. lcronap3oBaHue mos-
HOT'O BHYTPEHHETO OTPA)KCHHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xox mydeit B mma3ze. OnTuyueckas cuctema (oToarmapara, MEKpPOCKOTa U Teleckona. [ a3 kak onrude-
cKas cucrema. biam3opykocTh U TabHO30PKOCTb.
Pasnoxxerne 6enoro csera B criektp. OmbiTel HetoToHa. CrioskeHue CeKTpaIbHBIX [[BETOB. Jlucmepcus cBeTa.
JdemoHcTpanuu.
[IpsiMonuHETHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBeTa.
[Monyuenne n300paKeHUH B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomienue ceera.
OnTuyeckuii CBETOBO/I.
Xon nmydeit B coOuparomieit JImH3e.
Xon nyuell B paccenBaroliei JINH3e.
[Toy4enne n300pakKeHUH ¢ TOMOIIBIO JIMH3.
. IIpuHnun geiictBus oToarnmapara, MUKPOCKOIIa M TEJIECKOTIA.
10. Mopensb riasa.
11. Pa3noxenne 6EIOTO CBETA B CIIEKTP.
12. TTony4yenune GeIOTo CBETa MPH CIOKEHUH CBETA Pa3HbIX I[BETOB.
JlabopaTopHbie paGoThl U ONBITHI.
1. HccrnenoBanue 3aBUCHMOCTH yIJla OTPAXKCHUS CBETOBOT'O JIy4a OT YIJIa IafeHUs..
2. M3ydenue xapakTepUCTUK M300paKeHUs! IPEAMETa B IIOCKOM 3epKalle.
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HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHHS CBETOBOTO JIydya OT yIjia MaJieHUs Ha TPAHULE «BO3AYX—CTEKIION.
[Monyuenne n300paxKeHuit ¢ MOMOILBIO COOMpArOLIEH JIMH3EI.
Omnpenenenne GHOKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JIMH3BI.
OmBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.
OmBITHI IO BOCTIPHATHIO [[BETA MPEIMETOB IIPH UX HAOJIIOAECHUH Yepe3 [IBETOBbIC (PUIIBTPEI.

Pa3nen 12. KBanToBbI€ SIBJIEHHS.

OmnsiTel Pesepdopaa u mmanerapHas Moxenb atoma. Mozens atoma Bopa. Mcmyckanue m IOTJIOIIEHHE CBETa
atoMoM. KBaHThbI. JInHENHYaTbIe CIEKTPHI.

PagnoaktuBHOCTS. Anb(ha, OeTa- 1 raMma-n3nydeHus. CTpoeHne aToMHOTO siapa. HykiIoHHas MOAENb aTOMHOTO
siapa. M3oronsl. PagnoaktuBHble npeBpaiueHus. Ilepuoa nosypacnanga aTOMHBIX sLIEp.

SlnepHble peaknuu. 3aKOHBI COXPAHEHHMS 3apSJOBOTO U MacCOBOTO YHCEN. DHEPTHs CBA3H aTOMHBIX sizep. CBA3b
Macchl ¥ 9Hepruu. Peakiiuu cunTesa u aenenus saep. Mcrounuku snepruu CosiHIa U 3BE3N.

Snepnas sHepreTuka. JleHCTBUS pailOaKTUBHBIX U3JIyUeHHUH Ha )KUBBIE OPraHU3MBI.
JdemoHcTpanmuu.
CrexTpbl U37y4eHUs U OTJIOIIEHUS.
CHexTpsl pa3lIn4HbIX Ta30B.
Crektp BoJOpoOAa.
Habmonenue TpexoB B kamepe Bubcona.
Pabota cuérunka HOHN3NPYIONINX U3TyICHHUH.
Peructpamys n3rydeHns: IPUPOIHBIX MUHEPAIOB U POIYKTOB.
JlaGopaTopHbie padoThl U ONBITHI.
HaOmoieHne CIIOMIHBIX 1 IMHEHYATHIX CIICKTPOB M3ITyYECHUSL.
HccnenoBanne TpeKoB: N3MEPEHNE SHEPTUH YACTHIBI II0 TOPMO3HOMY IIyTH (110 oTorpadusim).
3. H3mepenue paguoakTuBHOTO (hoHA.

IToBTOPHUTEILHO-00001AIOLIMIT MOTYJ/Ib.

[MoBTOpUTENHHO-0000MAONIMI MOAY/Ib MPEJHA3HAUSH ISl CHUCTEMAaTH3alid U O00OOLICHHUS MPEIMETHOTO CO-
JICpIKaHUs U ONBITA NEeITeIbHOCTH, IIPHOOPETEHHOTO IIPH U3Y4YEHHH BCEro Kypca (GpU3MKH, a TakkKe AJIs TIOATOTOBKH K OC-
HOBHOMY TOCYJIapCTBEHHOMY 3K3aMeHy 1o (U3HKe AJisl 00y4aronnxcsi, BRIOPaBIINX 3TOT y4eOHbIH MpeMeT.

IIpu u3ydyeHUU TaHHOTO MOIYJI PEAIU3YOTCS U CUCTEMATU3UPYIOTCS BUABL JESATEIBHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTCsl TOCTHKCHUE NPEAMETHBIX M METAIPEAMETHBIX IIIAaHUPYEMBIX Pe3ylbTaToB 00ydeHUs, (HopMHpyeTCs
€CTECTBEHHOHAYYHas! TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIICAOBAHUS SBICHUH MPUPOABI M TEXHUKH, OBJIAJIe-
HHE YMEHHUSIMU OOBSCHITH (PU3MUECKHE SIBICHHS, MPUMEHSS IOJydYeHHBIC 3HAHWS, pelaTh 3a7a4yd, B TOM YHCIIE Kade-
CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBHO AEATEIBHOCTHBIM XapakTep AaHHOTO pasleia peaau3yeTcs 3a CU€T TOro, 4To oOydaromuecs
BBITIOJIHAIOT 3a/IaHNA, B KOTOPBIX UM IpEajiaractcs:

Ha OCHOBE ITOJIyUYEHHBIX 3HAHHUH Paclio3HaBaTh U HAYYHO OOBACHATH (PU3HUCCKHUE SIBICHUS B OKPY)KAIOLIEH MpH-
pOJ€e U MOBCEIHEBHOM KU3HU;

HCIIO0JIb30BaTh HAYYHBIC METOABI MCCIICIOBAHUA (bI/ISI/I‘IeCKI/IX HBHGHHﬁ, B TOM 4YHUCJIC JJId NPOBEPKHU THUIIOTE3 U
TIOJTYYCHUA TCOPETUICCKNUX BBIBOIOB,

O0OBSACHATH Hay4YHbIC OCHOBBI Ham6onee Ba’>XHBIX I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ, Hanpumep, npakTuiec-
CKOTO MCTIONIb30BAHMS PA3IMYHBIX UICTOYHUKOB SHEPTUHM HA OCHOBE 3aKOHA IPEBPAIIECHUS  COXPAHEHMS BCEX M3BECTHBIX
BUJIOB YHEPTHUH.

No gk w

oupwdE

N

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUA

Wzyuenne ¢u3uky Ha ypoBHE OCHOBHOT'O OOILIET0 0Opa3oBaHUS HANPABICHO Ha JOCTI)KEHHE JIMYHOCTHBIX, Me-
TaIpE€AMETHBIX U TPEAMETHBIX 06p8.30BaTeJ'H)HBIX PE3YIBTATOB.

B pesynbraTte m3ydeHns GpU3NKN Ha yPOBHE OCHOBHOTO 00Iero o0pazoBaHus y obydaromierocs OyayT chopmu-
POBAHBI CIIEAYIOIIHE IUIHOCTHBIE PE3YIbTATHl B YACTH:
e 1) MAaTPMOTHYECKOr0 BOCIIMTAHUS:
[ MposIBJIEHNE UHTEPeca K HCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PH3MUECKON HAYKH;
[] IEeHHOCTHOE OTHOIIEHHE K JOCTHXEHHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB;
2) rpaskAaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
[/ TOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCYKJAE€HHH OOILIECTBEHHO 3HAUMMBIX M 3THUECKHX MPOOIJIEM, CBSI3aHHBIX C
MIPAaKTHYECKUM NTPUMEHEHHEM JIOCTHXCHUH (DU3UKH;
[l oco3HaHHE BaXKHOCTH MOPAIbHO-3TUYECKHUX NMPUHLUIIOB B AEATEIBHOCTU Y4EHOTO;
e 3)3CTeTHYECKOro BOCTIUTAHMS:

e [] BOCTIpHSATHE 3CTETUYECKHUX Ka4eCTB (PM3MUECKON HAyKH: €€ TapMOHHYHOTO TIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIa-
KOHHUYHOCTH;

® 4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

e [] 0co3HAaHWE IIEHHOCTH (PM3NIECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI PA3BUTHUS TEXHOJIO-

TUH, BaXKHEUIIIEH COCTABJISIONIEH KYJIbTYPHI;
e || pa3BUTHE HAyYHOH JII0003HATENFHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM AEATEILHOCTH;
e 5) ¢popMupoBaHUA KyJIbTYPHI 310POBbS U IMOLHOHAILHOTO (JIATONOTYYH:



e || OCO3HaHME LIECHHOCTH 0E3011acHOr0 00pasa XHU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUPE, BaXKHOCTH IIPaBUII Oe3-
OIIaCHOT'O MOBE/ICHHS Ha TPAHCIIOPTE, HA IOPOrax, C ANEKTPUIECKUM U TEIVIOBBIM 000PYI0OBaHHEM B JIOMAITHHUX YCJIO-
BUSIX;

e | chopMHUPOBaHHOCTb HaBbIKa pedIeKcHy, MPU3HAHUE CBOETO paBa Ha OIIMOKY M TAKOT'O JKe MpaBa y APYroro 4eso-
BEKa;

e 6) TPYAOBOro BOCIIUTAHUS:

e [] aKTMBHOE yYacTHe B PCIICHWH NMPAKTHYCCKHUX 3a1ad (B paMKaxX CeMbH, 00pa30BaTeN-HON OpraHM3aliy, TOpo.a,
Kpasi) TEXHOJIOTHYECKON M COIMATBHON HAIPaBICHHOCTH, TPEOYIOMHX B TOM YHCIIE B (PU3NICCKUX 3HAHUI,

e [] MHTEpeC K MPaKTHIECKOMY H3YUEHHIO MPO(ECCHid, CBSI3aHHBIX C (DU3HUKOM;

e 7)3K0J10rH4€eCKOro BOCIIUTAHMS:

e [] opueHTaUs HA MIPUMEHEHHNE QI3UUECKUX 3HAHWN JUIS PEHICHUS 3a/1a4 B 00JIaCTH OKPYXKAromei cpelpl, ITaHupo-

BaHHU [IOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX IIOCIEACTBUN JJI OKPYXKAIOIIEH CPEeabl;

e || oco3HaHMe IIOOATBFHOTO XapaKTepa SKOJOTHYECKUX IPOOIIeM U ITyTeH UX pelIeHus;

e §) aganTanuu K U3MEHSIOIMMCS YCIOBHAM COIMATBHON U MPHPOIHOM cpelbl:

e | mOTpeOHOCTh BO B3aUMOJICHCTBHM TPH BBHINOJHEHHH HCCIECAOBAHUI M NMPOEKTOB (PU3NYECKOH HarpaBiIeHHOCTH,
OTKpPBITOCTb OIBITY U 3HAHUSIM JPYTHUX;

e || IOBBIIICHHE YPOBHS CBOCH KOMIICTEHTHOCTH Y€pe3 MPaKTHIECKYIO NeATeIbHOCTS;

e | moTpeOHOCTh B JOPMHUPOBAHUN HOBBIX 3HAHHH, B TOM 4HCIE (POPMYIUPOBATH HICH, TIOHATHS, THIIOTE3HI O (hr3MUe-
CKHX O0OBEKTaX U SIBICHUSIX;

e [ ] oco3HaHME NePUIUTOB COOCTBEHHBIX 3HAHUH 1 KOMIIETEHTHOCTEH B 0071aCTH (DH3HKH;

e || IUITAaHMPOBAHHUE CBOETO PA3BUTHA B MIPHOOPETCHUH HOBBIX (DU3NUCCKHUX 3HAHWH;

e [] cTpeMiIeHHE aHATU3UPOBATH U BBIABIIATH B3aUMOCBS3U NMPHUPOJIBI, 00IIECTBA U SKOHOMHUKH, B TOM YHCIIE C HCIIOJb-
30BaHHEM (hU3UUCCKUX 3HAHUM,
e || OLICHKA CBOMX JICHCTBHH C yUETOM BIMSHHS Ha OKPY)KAIOIIYIO CPEy, BO3MOXKHBIX MIOOAIBHBIX MMOCIIEICTBUIH.

METANIPEAMETHBIE PE3YJIbTATHI
B pesysiprare ocBOeHHMsI MporpaMmsl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOILEro 00pa3oBaHMs Y 00ydaromerocs
OynyT chopMUpPOBaHEI MeTanmpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE T0O3HABATEIbHBIC YHUBEPCAJIbHEIC YUECOHbIC ICi-
CTBUSI, KOMMYHUKATHBHBIC YHUBEPCAIbHEIC yaeOHBIC TEUCTBYS, PETYIATHBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBU.
Ilo3naBaTenbHbIe YHHBepPcaJdbHbIe YueOHbIE el CTBUSI
Ba3oBble JJornueckue AeicTBUA:
BEISBIIITH M XapaKTePU30BATh CYIICCTBCHHBIC IPU3HAKA OOBEKTOB (SBICHUN);
yCTaHaBJIMBATH CyIHeCTBeHHBIﬁ IMpU3HAK KHaCCI/ICbI/IKaL[I/II/I, OCHOBaHUA OJIs1 O606H1€HI/I$[ 1 CpaBHECHUA,

® BLIABJIATH 3aKOHOMEPHOCTU M MIPOTHUBOPEYHNA B pacCMaTprUBaACMbIX (baKTaX, JAaHHbIX U Ha6HIO}IeHI/IHX, OTHOCAIIUXCA K
(U3NYECKUM SIBIICHHSIM;

®  BLIABJIATH HPUIUHHO-CJICACTBCHHBIC CBA3U IPU U3YUCHUUN (1)I/I3I/I'-IeCKI/IX SIBIICHUH U IMpOo1ECCOB, ACJIATh BbBIBOJbLI C HUC-
TOJIb30BAHUEM JCAYKTUBHBIX U MHAYKTHUBHBIX yMOSaKJ’IIO‘IeHI/If/'I, BBIIBUT'AaTh T'HIIOTE3bI O B3aUMOCBI3IX (bHSPI‘IeCKI/IX
BEJIMYUH;

® CaMOCTOSATENBHO BBHIOMPATh Ccroco0 pemieHust yaeOHoW (pr3myeckoit 3a1a4uu (CpaBHEHUE HECKOJBKAX BapHUAHTOB pe-
[ICHUs, BEIOOP HanOoJee MOIXOAAIICTO ¢ YIETOM CaMOCTOSTENIFHO BBIICIICHHBIX KPUTEPHECR).

Ba3oBble ncciieqoBaTebcKue AeiicTBUSA:

® HCHOJB30BaTh BOIIPOCH! KaK MCCIECIOBATEIbCKAN HHCTPYMEHT IIO3HAHYIS,

® [POBOJUTH II0 CAMOCTOSTEIIFHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXHBIH (DU3MICCKHN IKCIIEPHMEHT, HEOOINBIIOE
uccie0BaHue pU3NIECKOTO SIBICHUS;

® OICHMBATbh HA MPUMEHUMOCTDb U JJOCTOBCPHOCTH HH(bOpMaHHIO, TIOJIYYCHHYIO B XO4€ UCCIIEAOBAHUSA W OKCIIEPUMECH-
Ta;

®  CaMOCTOSITENLHO (OPMYJIUPOBATH OOOOIICHHSI U BBIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJEHUS, OTbBITa, UC-
ClIe/IOBaHUS,;

® IIPOrHO3MpPOBATH BO3MOXKHOEC zlam)Heﬁmee pa3BUTHE (I)I/ISI/I‘-IGCKI/IX IIPOLECCOB, a TAKKEC BBIABUTATH MTPEAIIOJIO0XKECHUA 00
UX Pa3BUTHU B HOBBIX YCIIOBHSIX H KOHTEKCTaX.

Pabora c undopmanmeii:

® [PHUMEHATH Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI M 3aIPOCHI MIPH MMOUCKE U 0TOOpe HH(GOPMAIMH I JAHHBIX C YIETOM
MIPEUIOKEHHOHN yIeOHOH PHU3IUecKol 3a1a9m;

® AHAIW3WPOBATH, CACTEMATH3HPOBATH M HHTEPIPETHPOBATH HH()OPMAIIHIO PA3IMIHBIX BUIOB H (YOPM IIPEICTABICHHUS,

® CaMOCTOSATENBHO BHIOMPATh ONTHMANBHYIO (GOPMY MPEACTABICHNS HHPOPMALNK U WUTIOCTPUPOBATEH PELIaeMble 3a/1a-
YH HECJIOKHBIMHU CXeMaMH, TUarpaMMamMu, HHOH rpadukoil 1 mX KOMOMHAIMSIMU.

KomMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe 1elcTBHA:

e B X0Jle 00CYXKICHHS y4eOHOT0 MaTepraia, pe3yIbTaToB JaOOPaTOPHBIX PabOT W MPOEKTOB 3aaBaTh BOIPOCHI IO CY-
IeCTBY 00CYyX/TaeMOl TeMBI M BBICKAa3bIBAaTh WJCH, HAIlCJICHHBIC HAa PEIICHWE 33/Ja4d M MOJIep)KaHHe Ojaroxkena-
TENHHOCTH OOIIECHHMS;

® COIMOCTABIATH CBOU CYXKICHHS C CYKICHUSMH JPYTUX YYaCTHUKOB IHAJOra, OOHAPYXKHBATh PA3IMYUC U CXOICTBO
MIO3UIIHH;

® BBIPaXATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMCHHBIX TEKCTaX;



yOJIMYHO MPECTaBIISATh PE3YJIBTATHl BHIIOJIHEHHOTO (PU3MYECKOT0 ONbITA (IKCIIEPUM EHTa, HCCIIEIOBAHUS, IPOCKTA);
MIOHMMATh M UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIUBHIYaJIbHOI pabOTHI NP pEIICHUN KOHKPETHOH (u3u-
YeCKOH MPOOIIEMBI;
MIPUHUMATh LI€JIM COBMECTHOI AEATENIbHOCTH, OPTaHU30BbIBATh JEHCTBUA MO €€ JOCTHXKEHHIO: PacHpeAessaTh poiiy,
00CyXJaTh MPOLECCHl M PE3yIbTaThl COBMECTHOW pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBINIOJHATH CBOIO YaCTh PaOOTHI, JOCTUTAsI KAYECTBEHHOTO PE3yIbTaTa II0 CBOEMY HANPaBICHUIO U KOOPANHHUPYS CBOH
JEUCTBUSA C APYTUMH 4IEHAMU KOMAaHJIbI;
OLIEHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOLYKT MO KPUTEPHUSIM, CAMOCTOSITENILHO C(HOPMYITHPOBAHHBIM ydacT-
HUKaMH B3aHMOJEHCTBHS.

PeryisiTuBHbIE yHMBepcaJbHble Y4eOHbIe JeiicTBHS

Camoopranusanus:
BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX M yYEOHBIX CUTYalMAX, TPEOYIOMNX Al perieHus GU3NUeCKUX 3HAaHWH;
OPUEHTHUPOBATbCA B PA3INUHBIX MOAXOJaX MPUHATHS peIIeHuil (MHAMBHUIyalbHOE, MPUHATHE PEIIeHHs B IpyIIe,
NIPUHSTUE PELICHUH TPYIIoN);
CaMOCTOSTENILHO COCTABJISITh ATOPUTM pelIeHUs (pU3NUecKol 3a/1a4u WIIH IUIaHa UCCIIeJOBaHHS C YYETOM MMEIOIIX-
sl pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh Ipe/iaracMble BapHaHThl peIIeHU;
JieTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJIEKT:
JlaBaTh aJIcKBATHYIO OLIEHKY CUTYyalluH U MpeaIaraTh IIaH €€ H3MEHEHHUS;
OOBSICHATH MPUYNHBI JOCTIKCHUS (HEMOCTIDKCHHUS) PE3YNbTaTOB JIESTENFHOCTH, AAaBaTh OLEHKY NMPHOOPETEHHOMY
OTIBITY;
BHOCHUTBH KOPPEKTHBHI B ACATEIBHOCTH (B TOM YHCIIE B XOJ{ BHIIOJIHEHUS (PU3NIECKOTO UCCICAOBAHUS MM POEKTA) Ha
OCHOBE HOBBIX OOCTOSATENIECTB, H3MEHHUBIIUXCS CUTyallui, yCTAHOBJICHHBIX OLUTHOOK, BO3HUKIINX TPYAHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIH U YCIOBUAM;
CTaBUTH ce0s1 Ha MECTO JAPYTOro YejIoBeKa B XOJIe CHOpa MM JUCKYCCUH Ha HAyYHYIO TeMy, HOHMMaTh MOTHBBI, HaMe-
pEHHS U JIOTHKY APYroro,
NPU3HaBaTh CBOE MPABO HAa OLIMOKY MPH pEeIICHUH (HU3MYECKUX 3a/lau WIK B YTBEP)KICHUSX Ha HAay4dHbIC TEMbI U Ta-
KO€ K€ MPaBo APYroro.

HOPEJMETHBIE PE3YJIbTATBI

K konmy oOyuenns B 7 Ki1acce npeMeTHbBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE JJOJDKHBI OTpaXkaTh ChOpMHUPOBAH-

HOCTH y O0YYaIOIINXCSl YMEHHI:

HCTIOJB30BaTh MOHATHA: (PH3MYECKIe U XUMUYECKHE SBICHUS, HAOMIOJCHIE, IKCTIEPUMEHT, MOJICITb, TUIIOTE3a, SIMHU-
bl (PU3UYECKUX BEJMUMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEPI0E, KUIKOE, Ta3000pa3HOe), Me-
XaHUUYeCcKoe JBIDKeHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHs, PaBHOJCHCTBYIOIIAs CHUIIa,
nedopmarus (ynpyras, niaacTHUecKas), HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

pasznuyath sBieHus (AUQQy3usa, TEIOBOE IBHIKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE JIBIKEHUE, HEPAaBHOMEPHOE
JIBIDKCHUE, MHEPIHs, B3aMMOJACHCTBUE TeJl, paBHOBecHe TBEPABIX Tell C 3aKPEIUIEHHON OChIO BpalleHUs, Hepenadya
JIABIICHUSI TBEPABIMH TEIaMH, )KAIKOCTSIMH M ra3aMu, atMoc(epHoe JaBJieHUe, TUIaBaHHEe TeJ, IPEeBPAICHUS MEXaHU-
YEeCKOH PHEPTUH) 10 OMMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX NaHHOE (pH3UUe-
CKOE SIBIICHHE;

pacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3MUYECKUX SBICHUN B OKPY)KAIOLIEM MHpPE, B TOM YHCIIE (PU3NUECKUE SBIIC-
HUSI B IPUPO/IE: IPUMEPHI IBI)KEHMS C PA3IMYHBIMU CKOPOCTSIMH B XMBOH U HEXKHBOI IPUPOAE, ACHCTBUE CUIIBI Tpe-
HUSI B IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO JaBJICHUS HA )KUBOM OpraHU3M, IUIaBaHUE PHIO, ppIYary B TeJe ve-
JIOBEKA, IPH 3TOM IEPEBOJUTH MPAKTHUYECKYIO 33/1ady B y4eOHYIO, BBIICIATH CYIIECTBCHHBIE CBOMCTBA (IIPU3HAKH)
(U3NIeCKUX SABIICHUM;

ONHCHIBATh M3y4YCHHBIE CBOICTBA TeNl M (U3MUECKUE SIBJICHHS, MCHONB3YysA (U3NYECKHE BENWYIMHBI (Macca, 00BEM,
IUIOTHOCTh BELIECTBA, BPEMsi, MIyTh, CKOPOCTh, CPEIHsISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHila
TpeHwusl, JaBiieHne (TBEPAOTO Tena, KUAKOCTH, I'a3a), BHITAIKUBAIOIIAs CHJIa, MEXaHU4YecKas paboTa, MOLIHOCTb, ILIe-
YO CHJIbI, MOMEHT CHJIBI, KOO (HUIIUEHT MOJIE3HOT0 AEHCTBUS MEXaHU3MOB, KHHETHYECKast U NOTEHIMAIbHAs SHEPTHsl),
IIPY ONMCAHWM TPABHJIBHO TPAKTOBATh (PU3NUECKUH CMBICI MCIOJB3YEMBIX BEJIUYUH, UX O0003HAYCHUS W €AMHHIIBI
(U3MYECKNX BEINYHH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIOIIME JaHHYIO (PU3UUECKYIO BEIMUUHY C JPYTHMHU BEIMUYNHAMH,
CTPOUTH IpaMKn U3YUSHHBIX 3aBUCUMOCTEH (PM3MUECKNX BEJINUNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NYECKHUE SBJICHHS U MPOLECCHI, UCIIOJB3YS MPaBHiIa CIOKEHHUS CHII (BOJIb OJJHOM
npsiMOi), 3akoH ['yka, 3akoH Ilackais, 3akoH ApXuMena, IIpaBUII0 paBHOBecHs pbruara (0J0Ka), «30J0TOE IPaBHIIO»
MEXaHHKH, 3aKOH COXpPaHEHHs] MEXaHMYECKOW SHEPTUH, IPU ITOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3all-
CBHIBATh €T0 MAaTEMaTHUECKOE BEIPAKECHUE;

OOBSCHATH (pU3MUECKHE SBICHUS, TPOLECCH U CBOICTBA TEJN, B TOM YHCIE M B KOHTEKCTE CUTyalllii MPaKTHKOOPHEH-
THPOBAHHOTO XapaKTepa: BEIIBIATH MPUINHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKHX IIIaroB
¢ omopoii Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUECKUX SABICHUH, (U3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pac4€éTHBIC 3a/1a9n B 1—2 NMefCcTBUSA, NCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (QH3MUECKUE BETHINHEL:
Ha OCHOBE aHa/IM3a yCJIOBHS 3aJlaudl 3alMChIBAaTh KPAaTKOE YCIOBHE, TOACTABIATh (PU3NUECKHE BENUYHHBI B (POPMYIIBI
U TIPOBOJUTH Pacu&Thbl, HAXOJUThH CIIPABOYHBIC JaHHBIC, HEOOXOIMMBIC /I PELICHUs 3a]iad, OLEHUBATh PeaCTHY-
HOCTH NOJIy4YEHHOW (hM3MYECKOM BEIINUMHBI;



pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOKHO PEIINTH IPH MOMOUIM (PU3MYECKUX METOJOB, B OIMCAHHH HCCIICTOBAHUS
BBIJIEIATH POBEPSIEMOE TIPEIIIONIOKEHNE (THITOTE3Y), Pa3iiNyaTh U HHTEPIPETUPOBATH ITOJIyYSHHBIIH pe3yibTar, Haxo-
JIMTH OIIUOKHU B XOJI€ ONBITA, JIeNIaTh BBIBOJBI 110 €r0 PE3yJIbTaTaM;
MIPOBOAUTH ONBITHI IO HAOMIOJCHUIO (GU3MUYECKUX SIBICHUN WM (GU3MYECKUX CBOMCTB Tel: (OPMYIHPOBATH MPOBEPSI-
€MbI€ IIPEATIOI0KEHHS, COOUPATh YCTAaHOBKY M3 NPEUIOKEHHOTO 000pYI0BaHUsl, 3aIIMCHIBATH X0/ OIbITa U (hOPMYJIHU-
pOBaTh BHIBOJIBI;
BBINIOTHATH HPSIMbBIE H3MEPEHHS PAcCTOSHHMS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI M TEMIIEPATYPhI C HCIIOIb30BaHHU-
€M aHAJOTOBBIX W IH(POBHIX MPHUOOPOB, 3aIHCHIBATH MOKa3aHUS MPUOOPOB ¢ y4ETOM 3aJaHHON aOCOIFOTHOH ITo-
IPELIHOCTU U3MEPEHMI;
MIPOBOANTDH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKON BEIIMUUHBI OT APYTOH C MCIOIb30BAHUEM IIPSIMBIX HU3ME-
peHuil (3aBHCUMOCTH IIyTH PaBHOMEPHO ABIKYILETOCS TeJIa OT BPEMEHH ABMKEHHS TENa, CHIIBI TPEHHUS CKOJIBKCHUS
OT Beca Teja, KauyecTBa 00padOTKH ITOBEPXHOCTEH TN M HE3aBUCUMOCTH CHIIBI TPEHHUS OT IUIOIIAIN CONPUKOCHOBEHUS
TeJI, CUJIbl YIPYTOCTH OT YIUIMHEHUS TPYXKHMHBI, BHITAJIKUBAIOIIEH CHIBI OT 00bEMa MOrpyKEHHOM YacTH Teia U OT
IUIOTHOCTH JKUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUH
TUIABaHUS TeJl, YCIOBUH PaBHOBECHSI pblyara U OJIOKOB), y4acTBOBaTh B IUNIAHMPOBAaHUU Y4E€OHOTO HMCCIIEIOBaHUS, CO-
OupaTh YCTAaHOBKY M BBIIIOJHSATH H3MEPEHHS, ClIeys TPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YNbTAaThl MOJTYICHHOM
3aBUCHMOCTH (DU3UUECKHUX BEJIMYHMH B BHJIE MPEJIOKESHHBIX TaONUIl U TpaduKoB, Ae1aTh BHIBOABI 10 Pe3yNbTaTaM HC-
CIIeIOBaHUS;
MIPOBOANTH KOCBEHHBIE M3MEpPEHHs (PM3NYECKUX BEIWYMH (INIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPAOTO TENa, CHIIA
TPEHHsI CKOJIBKCHNUS, TaBJICHUE BO3/yXa, BRITAIKMBAONIAs CHJIA, ACHCTBYIOIIAs HAa MOTPYKEHHOE B KHUIAKOCTH TEIIO,
KO3()(PUIMEHT TOJIE3HOTO IEHCTBHSI MPOCTHIX MEXaHU3MOB), CIEIYs NMPEUIOKCHHON MHCTPYKIWU: NPH BBINOJTHEHUN
N3MEpEeHNH cOOMpaTh SKCIEPHUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAUCHNE NCKOMON BETTMIHHBL;
co0JII0/1aTh MPaBUJIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTopHBIM 000pYI0BaHHEM;
yKa3bIBaTh NMPUHLMUIBI JIEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIa0-
LIMecs COCybl, 0apoMeTp, pbluar, MOIBH)KHBIN U HENOABHKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;
XapaKTepU30BaTh NPUHIMUIIBI IEHCTBHS U3Y4YEHHBIX PHOOPOB U TEXHUUECKHX YCTPOMCTB C OMOPOil Ha MX onucaHus (B
TOM YHCIIe: TMOALIUITHUKH, YCTPOUCTBO BOJOIPOBOJA, TMAPABIMYECKHM Ipecc, MaHOMETpP, BBICOTOMEp, HMOPIIHEBOM
Hacoc, apeoMeTp), UCIIOJIb3Ys 3HAHUSI O CBOWCTBaX (M3MYECKUX SIBJICHUI 1 HEOOXOIUMbIE (HU3NYECKUE 3aKOHBI U 3a-
KOHOMEPHOCTH;
MIPUBOJMTH NPUMEPHI (HAXOIUTh MH(OPMALMIO O NPpUMepax) MPAaKTHIECKOTo HCIIOIb30BaHMUs (PU3NUECKUX 3HAHUN B
TIOBCETHEBHOM JKM3HHU ISl 00ecTieueHns: 0e301MacHOCTH MPH 0OpalleH!: ¢ MPUOOpaMH M TEXHHYECKUMH yCTPOHCTBA-
MU, COXPaHEHHS 3/10POBbSI H COOJIIO/ICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEeH cpefe;
OCYIIECTBIISITH OTOOP NCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUHM C 33/laHHBIM MTOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE MMEIOIINXCS 3HAHUH U ITyTEM CpPAaBHEHMS PA3INYHBIX HCTOUHUKOB BBLACITTH HHPOPMAIIHIO, KOTOPAs SIBIISETCS
MIPOTUBOPEYHBOI HIT MOXKET OBbITh HEIOCTOBEPHOM;
UCIIONIb30BaTh TPH BBIMOJHEHUH YYEOHBIX 3aJlaHMi HAyYHO-TOMYJSIPHYIO JIUTEPATYpy (HU3MYECKOr0 COJEpIKaHMs,
CIIPaBOYHBIE MaTEPHANbI, PeCypchl ceTH VMHTepHeT, BlafeTh NpUéMaMn KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHMs
uH(pOPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE IMMCbMEHHBIC M YCTHBIE COOOLIEHUSI HA OCHOBE 2—3 MCTOYHHKOB MH(popManmu ¢u-
3WYECKOT0 COJIEpP)KaHMsI, B TOM YHCIIE ITyOJIMYHO JeNlaTh KpaTKue COOOIIEHNMS O Pe3yIbTaTax MPOEKTOB MM Y4eOHBIX
HCCIIeJOBAaHNUH, IPH 3TOM TPAMOTHO HCIIOJIb30BATh M3yUCHHBIN MOHATHHHBINA anmapar Kypca (pu3nku, COpoBOKAATH
BBICTYIUICHHE TIPE3EHTALUEH;
TIIPY BBITIOJIHEHNH y4eOHBIX MPOEKTOB M MCCIEIOBAaHHUH paclpeaeiiaTh 003aHHOCTH B TPYIIE B COOTBETCTBHH C TO-
CTaBJIEHHBIMH 33Ja4aMH, CJIEUTh 3a BBHIIIOJIHEHHWEM IIJIaHa JEHCTBUM, aJleKBaTHO OIIEHMBATh COOCTBEHHBII BKJIAJ B
JIeSTeNIbHOCTh TPYIIIBI, BEICTPaUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAas MHEHHE OKPYKAIOIIUX.

K xonIty oOydenus B 8 kJjacce npeIMeTHbBIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpaXaTh C(OPMHUPOBAH-

HOCTB Y O0YYarOIuXcsl yMEHHH:

HCIOJIB30BAaTh MOHATHA: Macca U pasMEpPbl MOJICKYJI, TCIJIOBOC JABUKCHUC aTOMOB U MOJICKYJI, arp€raTHbI€ COCTOSIHUA
BEIICCTBA, KPUCTAJUIMYECKUEC 1 aMop(bHHe TCla, HaCI)IH_IeHHI)II\/’I )5 HeHaCBIH.[CHHBIﬁ rnap, BJIaXXHOCTb BO3JyXa, TEMIICpa-
Typa, BHYTPEHHSISI YHEPIUs, TEIUIOBOW ABUraTesb, SJIEMEHTAPHBIN ICKTPHUCCKUI 3apsi, JICKTPUIECKOE IMOJIe, MMPO-
BOJIHUKH ¥ JU3JICKTPUKH, TOCTOSIHHBINA 3JIEKTPHYCCKHIA TOK, MATHUTHOE TOJIC;

pa3iuyath SABJICHUSA (TEIUIOBOE PACIIMPEHUE M CKATHE, TEILIONepeada, TeIUIOBOS PaBHOBECHE, CMAYHBaHUE, KAIlWII-
JISIPHBIC SIBIICHUSI, HCIIApEHUE, KOHICHCAINSI, TUIABJICHUE, KPUCTAJUTN3aIus (OTBEpCBaHNE), KUTICHUE, TeIUIonepeaaya
(TeTUIONPOBOHOCTD, KOHBEKIIHS, H3ITydeHHE), AIEKTPH3aNUs Tel, B3aUMOJCHCTBHE 3apsI0B, JACHCTBHS DJICKTpHYC-
CKOTO TOKa, KOPOTKOE 3aMBIKaHUE, B3aUMOJICHICTBAE MAarHUTOB, JACHCTBIE MarHUTHOTO TMOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT MHIYKIHKSA) MO OMUCAHUIO MX XapaKTCPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHX
JaHHOE (PM3MUYECKOE SIBJIICHHE;

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (DU3NYECKHX SBICHHI B OKPYKAIOIIEM MHpPE, B TOM 4uciie HU3MYECKUe siBiIe-
HUSI B IPUPOJIE: MIOBEPXHOCTHOE HATSHKCHUE M KAMJULSIPHBIC SIBICHUS B MPUPOJIE, KPUCTAIIBI B MIPUPOJIE, U3y YeHHE
Counnua, 3aMep3aHue Bo0EMOB, MOPCKHE OpH3bl, 00pa30BaHie POCKI, TYMaHa, HHEsl, CHera, SJICKTPUIECKUE SIBJICHUS B
arMoc(epe, MEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE TOJie 3eMJIH, Ipeiid MoarCcoB, POJib MATHUTHOTO OIS
JUTSL J)KU3HU Ha 3emiie, TOJIIPHOE CUSHEE, IPU 3TOM MEPEBOAUTH MPAKTUYCCKYIO 3a/1a4y B YYeOHYIO, BBLICIATE CYIIIe-
CTBCHHBIC CBOWCTBA (MIPHU3HAKK) (PU3UUCCKUX SBICHUM;



OINMCHIBATh W3y4YCHHBIC CBOMCTBA Tel M (U3MYECKUE SIBJICHUS, MCHOJB3Ys (U3MUYECKHUE BEJIMUMHBI (TeMIlepaTypa,
BHYTPEHHSI JHEPIUs, KOJUYECTBO TEIJIOTHI, yHAENbHAas TEIJIOEMKOCTb BEIIECTBA, YAENIbHAs TEIUIOTA IUIABICHHUS,
yJlieNibHasl TeIUI0Ta Tapoo0pa3oBaHMmsl, YAEIbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(Q(UIIEHT MOJIE3HOT0 NeHCTBUS Tel-
JIOBOI MalllMHBI, OTHOCUTEIIbHAS BIAXKHOCTh BO3/1yXa, JEKTPUUECKUH 3aps], CUJIa TOKA, JIEKTPUIECKOE HANpsKEHUE,
COIIPOTHBIICHHE MPOBOJHUKA, YIEIHHOE CONPOTHBIICHUE BEIIECTBA, pa0d0Ta U MOLIHOCTh NEKTPUUECKOTO TOKA), TPH
OIMCAHUM MPABUIIBHO TPAKTOBAaTh (DU3MYECKUH CMBICI MCIOJIB3YEMBIX BEJIMYHMH, 0003HAYCHUS M €IMHULBI (usnye-
CKUX BEJMYHH, HAXOJUTh (POPMYJIbI, CBA3BIBAIONINE JAaHHYIO (PHM3UUECKYIO BEIHIHHY C IPYTMMH BEIWYWHAMH, CTPO-
UTh TpauKy N3yUCHHBIX 3aBUCMOCTEH (PM3UIECKUX BEITUIUH;

XapaKTepU30BaTh CBOICTBA Tel, (PU3NIECKHE SABICHUS U MPOIECCH, HCIOIb3YsI OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO -
KWHETUYECKOH TEOPHH CTPOSHHMS BEIECTBA, NMPHUHIMI CYNEPHO3UIMN HONeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH CO-
XpaHeHHs 3apsja, 3akoH OMa Ui ydacTka mend, 3akoH Jkoynsi—JIeHIa, 3aKOH COXpaHEHHs 3HEPTUH, IIPH 3TOM Ja-
BaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMAaTHYECKOE BBIPAKEHHE;

0OBSCHSTH (PM3HYECKUE MPOLIECCH 1 CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYalli MPAaKTHKOOPHEHTUPOBAHHO-
TO XapakTepa: BBLABIISITh NPUUYMHHOCIIEACTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 1—2 JIOTMYECKUX IIaroB C OMOPOM
Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHHH, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHbIE 3a/1a4u B 2—3 NEHCTBHS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (DPU3UUECKHE BEITUYHHBI:
Ha OCHOBE aHaJlM3a YCJIOBHUS 3aJlaud 3alMChIBATh KPATKOE yCIOBHE, BBISBIIATH HEJOCTATOK JAHHBIX JUIS PELICHUS 3a-
Jla4ud, BBIONPATh 3aKOHBI U (POPMYJIBI, HEOOXOANMBIE IS €€ PEIIeHHs, TPOBOAUTH PacyEThl M CPABHUBATH ITOIYICHHOE
3HaUYeHHE (PU3NIECKON BEITMUMHBI C N3BECTHBIMU JaHHBIMH;

pacIio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PELINTh IPH MOMOIIH (PU3NIECKUX METOJOB, HCHONB3YsI OIMCaHUE HCCIIe-
JIOBaHMS, BBIICIATH NPOBEPSIEMOE MPEATOI0KEHHE, OLICHNBATh NMPABIIIBHOCTE MOPS/IKa IPOBEACHHS HCCIEIOBaHM,
JIeTIaTh BBHIBODI;

MIPOBOJUTH ONBITHI MO HAOMIOJEHUIO (QU3MUECKHX SIBICHUN WM (QU3MYECKUX CBOMCTB Tell (KamwUIsIpHbBIC SBICHUS,
3aBHCHUMOCTH JABJICHHUS BO3JyXa OT ero o0bEMa, TeMmmepaTyphl, CKOPOCTH Ipollecca OCTBIBAHUSA M HarpeBaHUs IpU
M3ITYYEeHUH OT LBeTa M3JIydaromiel (IOorouammeil) moBepXHOCTH, CKOPOCTh UCTIAPEHUS BOABI OT TEMIIEPATyPhI KHUJI-
KOCTH M IUTOLIaU €€ MOBEPXHOCTH, AJIEKTPU3ALUA TeJl U B3aUMOACHCTBHE 3JICKTPUUIECKUX 3aps/IOB, B3aUMOACHCTBUE
MIOCTOSIHHBIX MAarHWTOB, BU3yajH3alllisd MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, NEHCTBUS MAarHUTHOIO TOJNA Ha
MIPOBOJIHUK C TOKOM, CBOWCTBA JJICKTPOMAarHUTa, CBOWCTBA AJICKTPOJBHUIATEISI TIOCTOSIHHOTO TOKa): (hOPMYyJIUPOBATH
MIPOBEPsIEMBIE MPEATION0KEHHS, COOMPATh YCTAHOBKY M3 IPEUIOKEHHOTO 00OPYZOBAHUS, OMHUCHIBATH XOI ONbITA U
(OpMyITHPOBAaTH BHIBOIBI;

BBINOJHATH TIPSIMBIE M3MEPEHHs TeMIIepaTyphl, OTHOCUTEIBHON BJIQXKHOCTH BO3JlyXa, CHJIBI TOKA, HANPSHKEHHS C HC-
TI0JIb30BaHNEM aHAJIOTOBBIX ITPUOOPOB M AATYNKOB (PU3NUECKUX BEIUYMH, CPABHUBATH PE3YNbTaThl H3MEPEHHH C yué-
TOM 33/IaHHOW aOCOIOTHOH MTOTPEIIHOCTH;

MIPOBO/IUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (pU3MYECKON BEJIMYMHBI OT APYTOil C MCIOJIB30BAHUEM MPSIMBIX H3Me-
peHuit (3aBHCHMOCTH COIPOTHBIICHUS MMPOBOAHMKA OT €r0 JJIHHBI, IUIOIMAAH MOMEPEYHOTO CEYCHUS U yIENBHOTO CO-
MIPOTHUBJICHUS BEIIECTBA MPOBOJHMUKA, CHJIBI TOKA, MIYIIErO Yepe3 MPOBOJHMK, OT HANPSKEHUS Ha NMPOBOJHUKE, HC-
CJIeJOBaHUE TIOCIIEAOBATEIHFHOIO U MapaJUIeIbHOTO COEIMHEHUH NMPOBOJHUKOB): IIIAHUPOBATh HCCIEIOBAHUE, COOU-
path yCTaHOBKY W BBINOJIHATH M3MEPEHHMs, Clelys MPEJIOKEHHOMY IUIaHy, (pUKCHpOBaTh pe3ysIbTaThl MOJYYEHHOMH
3aBUCHMOCTH B BHJI€ TaONUI U rpaMKOB, IeNIaTh BBIBOJBI 110 PE3YJIbTATaM UCCIICIOBAHNUS;

MIPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUYMH (YAENbHAasl TETJIOEMKOCTh BEIECTBa, CONPOTUBIICHHE IIPO-
BOJIHMKA, padOTa M MOIIHOCTb BJICKTPHUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPHMEHTAIBHYIO
YCTaHOBKY, CIeys PEUIOKEHHON HHCTPYKIMH, U BBIYUCISATD 3HAUYCHNE BEINYHHBI;

co0JII0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000PyI0BaHHEM;

XapaKTepU30BaTh NPUHIUIIBI ICHCTBHUS N3YUEHHBIX IIPHOOPOB M TEXHUUECKHX YCTPOMCTB € OIOPOH Ha MX ONUCaHUs (B
TOM YHCJIE: CHCTEMa OTOIUIEHUsS JIOMOB, TUTPOMETD, MapoBasi TypOMHa, aMIIepMETp, BOJIBTMETp, CUETUNK IIEKTpUYe-
CKOIl 9HEepPIuH, 3JEKTPOOCBETHUTENFHBIE MPHOOPHI, HArpeBaTENbHBIE JJIEKTPONPUOOPH! (IPUMEPHI), SIEKTPHUECKHUE
MIPEJOXPAHUTENH, JIEKTPOMATHHUT, JIEKTPOABUTATEb IIOCTOSHHOTO TOKA), MCTIONB3Ys 3HAHUS O CBOWCTBAaX (pU3M4Ie-
CKHX SBJICHUH M HE0OX0ANMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHIHUECKUE YCTPOUCTBA U M3MEPUTEIbHBIE IPHOOPHI IO CXeMaM M CXeMAaTUYHBIM PHUCYHKaM
(’KUAKOCTHBIN TEPMOMETp, TEPMOC, IICHXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CrOPaHMs, 3JIEKTPOCKOI, Peo-
CTaT), COCTAaBIATH CXEMbI AJIEKTPUUYECKUX LENel ¢ MOCIIe0BATENbHBIM M ITapaJUIeIbHBIM COEANHEHUEM JJIEMEHTOB,
pasiinuast ycJIoBHbIE 0003HAUCHHS 3JIEMEHTOB AJICKTPHUECKUX IIETIei;

MIPUBOJMTH NPUMEPH! (HAXO0IUTh MH(OPMALIMIO O NMpHUMepax) MPAaKTHYECKOTO MCIIONb30BaHMs (PM3MYECKUX 3HAHUH B
TIOBCETHEBHOM >KM3HHU JUIsl 00ecTrieueHns: 0e30acHOCTH MK 0OpaleHny ¢ MPUOOpaMH M TEXHHYECKUMH YCTPOHCTBA-
MU, COXPaHEHHS 3/10POBbSI U COOJIFOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEJICHHUS B OKPYXKaIOIIEH cpere;

OCYIIECTBIISITH MTOUCK MH(POPMaIK (GU3HMIECKOTO CoAepKaHus B MIHTepHEeTe, Ha OCHOBE MMEIOIMXCSI 3HAHUN U ITyTEM
CPaBHEHUSI JOMOIHUTENBHBIX UCTOYHUKOB BBIACIATH HH()OPMALIUIO, KOTOPAs SBJISCTCS MPOTHBOPEUNBOIN MIIN MOXKET
OBITH HETOCTOBEPHOI;

UCTIONb30BaTh TPH BBHIMOJHEHUH YYEOHBIX 3aJaHUH HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (HU3HUIECKOrO COIEpKaHMS,
CIpPaBOYHBIE MaTEPHAIIBI, peCypChl ceTn VMIHTepHeT, BafeTh NpHEMaMy KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(OPMAIIUN U3 OJTHOM 3HAKOBOU CHCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbIE MIMCHbMEHHBIE U KPaTKUE YCTHBIC COOOIEHHUS, 00001as MHPOPMALMIO U3 HECKOJIBKUX UCTOY-
HHUKOB (PM3MYECKOTO COAEPKaHMUs, B TOM YHUCIIE MYOJMYHO NPEICTABISATh PE3YJIbTaThl HPOESKTHOM MM MCCIIEA0BATEIb-



CKOM €S TETIbHOCTH, PU 3TOM I'PaMOTHO HCIIOIb30BaTh U3y4EHHBIH MOHATHHHBIN anmnapar Kypca (GH3UKH, COITPOBOXK-
JlaTh BBICTYIIJICHUE MPE3eHTaLUeH;
IPY BBITIOJIHEHUU YYE€OHBIX MPOEKTOB M UCCIIEIOBaHUH (PU3MUECKHX MTPOIIECCOB pacTpeaessiTh 0053aHHOCTH B IPyIIIe
B COOTBETCTBHM C IIOCTABJICHHBIMHU 3a/layaMU, CIEJUTh 3a BBIIOJIHEHUEM IUIaHA JACHCTBUN U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JESTENHHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHHUKAaTHBHOE B3aWMOJEH-
CTBHE, ITPOSIBIISISI TOTOBHOCTD pa3peniaTh KOH(IUKTHL

K konmy oOyueHns B 9 Kki1acce npeMeTHBIEC PE3YJIbTaTHl HA 0a30BOM ypOBHE JOJDKHBI OTpaXkaTh CHOPMHUPOBAH-

HOCTH y O0YJaIOIINXCSl YMECHUI:

WCTIONB30BaTh TOHATHA: CHCTEMa OTCYETa, MaTepHalbHas TOYKA, TPACKTOPHUSA, OTHOCHUTEIHHOCTh MEXaHHYECKOTO
JBIDKEHUS, nedopmanus (yrpyras, IIacTHIecKas), TPeHHe, IICHTPOCTPEMHUTENEHOE YCKOPEHHEe, HEBECOMOCTh U Tepe-
TPY3KH, IEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEJO, IICHTP TSDKECTH TBEPIOTO TENla, paBHOBECHE, MEXaHUIECKHE KOJIe-
0aHUs U BOJHBI, 3BYK, HHPPA3BYK H YJIBTPA3BYK, JICKTPOMATHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMATrHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAJTbHO30PKOCTB, CIIEKTPBI UCITyCKaHHS U MOTJIOMIEHHS, alb(a, OeTa- 1 raMMa-u3JIyu4eHHs, H30TONbI,
siIepHasl SHEPreTHKa;

pas3iuuars sBJIeHHS (PaBHOMEPHOE M HEpaBHOMEPHOE IPSIMOJIMHEHHOE JIBIKEHUE, PABHOYCKOPEHHOE TPSIMOJIMHEHHOE
JIBIDKCHUE, CBOOOJHOE MaJieHHE TN, PaBHOMEPHOE ABMKEHHE MO OKPY)KHOCTH, B3aUMOJEWUCTBUE Tell, PEaKTUBHOE
JBHXKCHHC, KOHe6aTeHbHOG JBHXXCHHEC (3aTyxa10H1He 1 BBIHYXJICHHBIC KOHC6aHI/Iﬂ), PE30HAHC, BOJTHOBOC JIBUKCHHUC,
OTpakeHHE 3BYKa, MPAMOIUHEHHOE pacIpOCTpaHeHHe, OTPaXCHNE U MPEIIOMIICHHE CBETA, ITOJTHOS BHYTPEHHEE OTpa-
JKCHHE CBETa, PasJIOKCHHE OEJIOTO CBEeTa B CIEKTP U CIOXKCHHE CIEKTPAIBHBIX [BETOB, TUCIIEPCHUS CBETA, €CTECTBEH-
Hasl pagUOaKTUBHOCTh, BOSHHKHOBCHHE JIMHEHYATOTO CIIEKTPA M3IIyYSHHS) IT0 OMMMCAHUIO UX XapaKTePHBIX CBOHCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX TaHHOE (pH3HUecKoe SBICHUE;

pacro3HaBaTh MPOSBICHUE H3YICHHBIX (PU3NIECKUX SBJICHUH B OKPYXAIOIMEM MHUpE (B TOM YHcie (PU3NICCKUE SBIIC-
HUA B IPUPOAC: MPUIIMBLI U OTJIMBBI, IBUKCHHUC TJIAHCT Conueunoi CHUCTEMbBI, pCAKTUBHOC ABUKCHUC KHBBIX Opra-
HU3MOB, BOCHIPUATUC 3BYKOB KUBOTHBIMH, 3EMJICTPSACCHUC, ceiCMUYeCKHe BOJIHBI, TYHaMH, 3X0, BE€TA TECJI, ONITUYC-
CKHE SIBJICHHS B NPHUPOAE, OMOIOTHUECKOe NEUCTBHE BUIMMOTO, YIbTPa(roIeTOBOr0 U PEHTIEHOBCKOTO M3Ty4CHHH,
€CTECTBEHHBI PaJMOAKTUBHBIA (JOH, KOCMHYECKUE JIyYH, PaANOAKTHBHOE W3JIyueHHE NPUPOJHBIX MUHEPAJIOB, JCH-
CTBHE Pa/IMOAKTHBHBIX M3JYY€HHI Ha OpraHU3M YeJoBeKa), IPH ATOM MEPEBOAUTH MTPAKTHUECKYIO 33/1a4y B yueOHYIO,
BBIJICIISTH CYIIECTBEHHBIE CBOMCTBA (IPH3HAKN) (DU3NUECKHX SIBIICHHIA;

OTIHMCHIBATH M3yUYCHHBIC CBOWCTBA TEl W (PU3UUCCKUE SBICHUS, UCTIONB3YS (PU3NICCKUEC BETUYMHBI (CPEIHAS M MIHO-
BEHHAasI CKOPOCTh Tella MPH HEPaBHOMEPHOM [IBHIKCHUH, YCKOpPEHHE, IepeMelIeHue, MyTh, yIiIoBas CKOPOCTh, CHIIA
TPEHUs, CHJIa YIIPYTOCTH, CHIA TSDKECTH, YCKOPEHHE CBOOOIHOTO TMaJCHUs, BEC Tela, IMITYIhC Tella, UMITYJIbC CHIIBI,
MeXaHu4JecKkasi padoTa M MOITHOCTh, IOTCHIMAIEHAS SHEPTHS Tella, TOJHITOTO HaJl TOBEPXHOCTHIO 3€MIIH, TIOTCHIIU-
aIbHAs PHEPTUS C)KATOW MPYKUHBI, KHHETHYECKas YHEPTHUs, TIOTHAS MEXaHUIeCcKasi YHEPTHs, IEPHOJ] U 9acTOTa KoJie-
OaHUi, [UTHHA BOJHBI, TPOMKOCTB 3BYKa U BBICOTAa TOHA, CKOPOCThH CBETA, IMOKAa3aTelb MPEIOMIICHHS CPEIIBI), TIPU OITH-
CaHUU TMpaBUJIBHO TPAKTOBATH (I)I/I?:I/I‘-I@CKI/II‘/'I CMBICJI UCIIOJIb3YEMBIX BECJIWYUH, 0003HaYEHUs U CIUHHNIIbI (1)I/I3I/I‘-IGCKI/IX
BCJIIMYMUH, HAXOJHUTH q)OpMyJ'H)I, CBA3BIBAOMIUE JaHHYIO (bI/ISI/I‘IeCKyIO BCJIMYMHY C APYI'UMU BECINMYMHAMH, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH;

XapaKTepnu3oBaTh CBOMCTBa TCII, q)I/ISI/I‘-IeCKI/Ie SAIBJICHUSA W TNPOLICCChI, UCIOJIb3Yd 3aKOH COXPAaHCHUSA JSHCPIUU, 3aKOH
BCEMUPHOTO TATOTCHUA, TPUHIMNII CYIEPIIO3UITUN CUJI, IPUHIUII OTHOCUTECIBHOCTH Fanpmeﬂ, 3aKOHbI HBIOTOHa, 3aKOH
COXpaHCHHS HUMITYJIbCa, 3aKOHBI OTPAKECHHSI M MPEIIOMIICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO M MaCCOBOTO M-
CeJI TIPH SACPHBIX PeaKIUAX, TP ATOM JIaBaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMATHIECKOE
BEIpaKCHUE;

OOBSICHATH (PU3NIECKHE TIPOIIECCHI M CBOHCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE CHTYallli MPaKTHKOOPUEHTHPOBAHHO-
r'0 XapaKTepa: BBISBIATH NMPHYUHHO-CIICICTBCHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKUX IArOB C OMOPOH
Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3NYCCKUX SBICHUN, PU3HMUCCKIX 3aKOHOB U 3aKOHOMEPHOCTEH;

pemaTs pacy€THBIE 3a4a4l (OMUPAIOIINECs] HA CHCTEMY M3 2—3 ypaBHEHHI), HCHOIb3Ys 3aKOHBI U (POPMYIIBI, CBSI3BI-
Barolue Gpru3nvecKue BEeNNYMHBI: Ha OCHOBE aHAJIN3a YCIOBHS 33/1a4M 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIO-
CTaroIue WIN N30BITOYHBIE JaHHBIE, BRIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS PEIICHHS, IPOBOIUTH pacué-
ThI 1 OLICHUBATH PCATTUCTUYHOCTD IMOJTYUYCHHOT'O 3HAYCHUA (l)HBI/IqCCKOﬁ BCIIMYUHBI,

pacmo3HaBaTh MpoOJIeMBI, KOTOPbIE MOYKHO PEIINTh IPH MOMOIIHN (PHU3NIECKUX METOJIOB, HCIIOIB3Ys OIHMCAHUE HCCIIe-
JDOBaHWA, BBIACIIATE IMPOBEPACMOC MPCATIOTOKECHUE, OUCHUBATh NPABUJIBHOCTh MOPAAKA MPOBCACHUA HUCCIICIO0BAaHUA,
JIeNIaTh BEIBOJIBI, HHTEPIIPETUPOBATH PE3YJIBTATH HAOIIOICHHIH U OIBITOB;

MIPOBOJIUTH OIBITHI TI0 HAOIIOJACHUIO (PU3MUYCCKUX SBICHUN WIIN (U3NICCKAX CBOWCTB TeJ (M3yUEHHE BTOPOTO 3aKOHA
HeroToHa, 3aK0HA COXpaHCHHS SHEPTHH, 3aBUCUMOCTb IIEPHOa KOJICOaHUH MPYKWHHOTO MasTHUKA OT MacChl Ipy3a U
HKECTKOCTH MPYKUHBI H HE3aBUCUMOCTh OT aMILTUTYABI MaJIbIX KOJICOAHUH, MPSIMOIMHEIHOE pacpOCTPaHEHHE CBETa,
pasiioKeHue Oeoro cBeTa B CIIKTP, W3yUeHHE CBOWCTB M300paKEHMS B IJIOCKOM 3€pKalie U CBOMCTB M300pa)KeHUs
npeaMeTa B coouparoieii JiuH3e, HabJr0IeHHe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUeHHS): CAMOCTOSTENBHO CO-
OupaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa 000PYIOBaHHS, OMKMCHIBATH XOJ OIBITA U €r0 Pe3yJabTaThl, POPMYyIHUPO-
BAaTh BBIBOJIBI;

MIPOBOJUTH MIPH HEOOXOIMMOCTH CEPHIO MPAMBIX H3MEPEHHH, ONpEAesas cpefHee 3HaYCHHE U3MEPSIEeMON BEITMIHNHBI
(dboxycHOE paccTosiHEE COOMpalOIIel JIMH3bI), 000CHOBBIBATh BHIOOP cIoco0a M3MepeHus (M3MEPUTEIHHOTO MPUOO0-
pa);

MIPOBO/AUTH MCCIIEIOBAHNE 3aBUCHUMOCTEH (PM3MUECKUX BEIMYMH C WCIIOJIb30BAaHHWEM IIPSMBIX M3MEPEHHH (3aBHCH-
MOCTb IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM ABMKEHHM 0e3 HayalbHOM CKOPOCTH, MEpHOja KoJIeOaHUi Marema-
TUYECKOTO MAsTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia OTPAXKCHHUS CBETA OT yIJIia MAaJCHUS U YIiia IPEIOMIICHHS OT



yIJla HaJeHus): IUIAHUPOBATh UCCIIEOBAaHNE, CAMOCTOSTEILHO COOMPATh YCTAHOBKY, (DMKCHPOBATH PE3YJITATHI MOJTY-
YEHHOH 3aBHCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE TaOJUI U TPa(MKOB, ENaTh BEIBOAKI 10 PE3yJIbTaTaM HUCCIIEe0Ba-
HUSE;

MIPOBO/INTH KOCBEHHBIE M3MEPEHHs (PH3MYECKUX BEJIMYUH (CPEIHssl CKOPOCTh M YCKOPEHHE Tella IPU PaBHOYCKOPEH-
HOM JIBW)KEHHH, YCKOPEHHE CBOOOIHOTO MafeHUs, KECTKOCTD MPY>KUHBI, KOIPGHUIUEHT TPEHUS CKOJILKEHHS, MeXa-
HHUYecKasi padoTa M MOILTHOCTB, YacTOTa M MEpHo]] KoJeOaHni MaTeMaTHYECKOTO U NPY>KMHHOTO MasTHUKOB, OITHYE-
CKas CHiIa cCOOHMparomeil JHMH3BI, paJAlOAaKTUBHBIA (DOH): TUNIAHUPOBATH W3MEPEHHUsS, COOMPATh HKCIEPHUMECHTAIBHYIO
YCTaHOBKY M BBINOJHATH U3MEPEHUS, CIEAYs NPENT0KEHHOW HHCTPYKIUH, BBIYUCIIATH 3HAUCHUE BEJIMIMHBI U aHAIH-
3MpOBATh MOIYIECHHBIE PE3YJIBTATHI C yIETOM 3aJaHHON TIOTPELTHOCTH N3MEPCHNU;

coOroIaTh MpaBmiIa TEXHUKH 0€30TacHOCTH IpH padoTe ¢ 1abopaTOpHBEIM 000pyIOBaHUEM;

pas3nnyaTh OCHOBHBIC NPU3HAKK M3YYEHHBIX (DM3MUECKUX MOJENECH: MaTepHalbHas TOUYKa, aOCONIOTHO TBEPAOE TEIIO,
TOYEYHBI UCTOYHHK CBETA, JIy4, TOHKas JIMH3a, IUIAHeTapHast MOJIEIb aTOMa, HyKJIOHHAsl MOJIENb aTOMHOTO SIIpa;
XapaKTepU30BaTh NPUHIUIIBI IEHCTBHUS U3Y4YEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOH HA MX OonUcaHus (B
TOM YHCIIE: CITUIOMETP, JaTYUKHU TIOJIOKECHUS, PACCTOSHUS M YCKOPEHMSI, paKeTa, 9X0JIOT, OUKH, epUCKoI, (hoToarnma-
par, onTHYECKHE CBETOBOJbI, CIIEKTPOCKOII, T03UMETp, Kamepa BuiibcoHa), ucromnb3ys 3HaHUA O CBOiicTBax Quznye-
CKUX SIBIICHUH U HE0OXOIUMBIE (PM3HMYECKHE 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMBl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPONCTB, U3MEPUTEIbHBIX NMPHOOPOB U
TEXHOJIOTHYECKHX TPOIIECCOB MPH PEIICHNH YI€OHO-TIPAaKTHYECKNX 331ad, ONTHYECKUE CXEMBI JUIS TIOCTPOCHUS H300-
paKeHUH B INIOCKOM 3€pKajie ¥ COOMparoIIeH JuH3E;

MIPUBOJNTH NPUMEPHI (HAXOIUTh MH(OPMALIUIO O NMPUMEpax) MPAaKTHYECKOTO MCIIONb30BAaHNS (HM3HUECCKUX 3HAHMH B
MIOBCETHEBHOM KM3HHU JUIsl 0OecIieueHns: 0€30MacHOCTH NPH OOpaIIeHNH ¢ MPUOOPaMH M TEXHHYECKUMH yCTPOHCTBA-
MU, COXPaHEHHUS 310POBbS M COOIIIOICHHSI HOPM 3KOJIOTMYECKOTO IIOBECHNUS B OKPYXKAIOIIEH cpee;

OCYIIECTBIISATh OMCK MH(pOpMALK (U3NIECKOTO cofepkanus B IHTepHeTe, caMOCTOSATENbHO GOPMYIHUPYS OUCKO-
BBI{ 3aIpOC, HAXOUTH ITyTH OMPE/CICHHS JOCTOBEPHOCTH MOJIY4eHHOH HH(OpMaIMY Ha OCHOBE UMEIOIIMX CSl 3HAHUI
1 JOIIOJIHUTCJIBHBIX HCTOYHHUKOB,

UCIIONIb30BaTh TPH BBIMOJHEHUH YYEOHBIX 3a/JlaHMH HAayYHO-TOIYJSIPHYIO JIUTEPATYpy (HU3MYECKOr0 COJCpIKaHM,
CIpaBOYHBIE MaTEPHAJIBI, pecypchl ceTn MHTepHeT, BlafeTh NpHéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MPpeoOpa3oBaHus
UH(POPMAIIUHU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC NHUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE MH(OPMAIMU M3 HECKOJNBKHX MCTOYHHUKOB
(U3MYECKOro coJiep KaHus, ITyOIMIHO NPEICTABIATh PE3yIbTaThl IPOSKTHON MM MCCIIEA0BATEILCKON AEATEIHHOCTH,
IIPY 3TOM TPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIH MOHATHIHBIN anmapar u3y4aeMoro paszena (U3MKH ¥ COIPOBOXKIAThH
BBICTYIUICHHE ITPE3EHTaINel ¢ y4ETOM 0COOEHHOCTEH ayJUTOPHH CBEPCTHHKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
No HaunmMenoBaHue pa3aenoB u Tem KonnuecTBo yacos Dnektponubie (MuppoBbIe) 00pa3oBaTEIbHBIC
n/m [IpOTrpaMMbl Bcero | Kontp. | Ilpakr. pecypcbl
paboTel | paboThI
Paznien 1. @u3uka u e€ posib B MO3HAHUK OKPY’KAIOIIEro Mupa
1.1 | ®usnka - HayKa 0 MPUPOJIE 2 bubnuoreka IJOK https://m.edsoo.ru/7f416194
1.2 | ®usuyeckue BEITUUUHEL 2 1 Bu6nmoreka IIOK https://m.edso0.ru/7f416194
1.3 | EcTecTBeHHOHAYYHBIH METO.T 2 Bubnuoreka IJOK https://m.edsoo.ru/7f416194
MO3HAHUS
Hroro no paszmeny 6
Paznen 2. IlepBoHavabHBIC CBEJCHUS O CTPOSHUH BEIIECTBA
2.1 | Crpoenue BerecTBa 1 1 bubnuoreka IJOK https://m.edsoo.ru/7f416194
2.2 | JIBWKeHME ¥ B3aUMOJIEHCTBHE Ya- 2 1 bubnuoreka ITOK https://m.edsoo.ru/7f416194
CTHII BEIIECTBA
2.3 | ArperaTHble COCTOSIHHS BEIIECTBA 2 bubnuoreka IJOK https://m.edsoo.ru/7f416194
Hroro mo pazmeny 5
Paznen 3. JIBmkeHHE M B3aMMOJICHCTBHUE T
3.1 | MexaHu4eckoe JBUKEHUE 3 Bubnmoreka ITOK https://m.edso0.ru/7f416194
3.2 | Muepuus, Macca, INIOTHOCTh 4 1 3 Bubnmoreka ITOK https://m.edso0.ru/7f416194
3.3 | Cuna. Buapl cun 14 1 2 bubauoreka ITOK https://m.edsoo0.ru/7f416194
Hroro mo pazmeny 21
Pasznen 4. JlaBnenue TBEPABIX TeJ, JKUIKOCTEH U Ta30B
4.1 | Hasnenwue. [lepenaua naBieHus 3 Bubnmoreka ITOK https://m.edso0.ru/7f416194
TBEPBIMU TEIAMH, KUJAKOCTIMH U
razamu
4.2 | JlaBncHUE KUAKOCTH 5 bubaunoreka ITOK https://m.edsoo.ru/7f416194
4.3 | At™ocdepHoe 1aBieHne 6 Bbubnuoreka IJOK https://m.edsoo.ru/7f416194
4.4 | JleficTBHe )KHIKOCTH U ra3a Ha I10- 7 1 2 bubnuoreka ITOK https://m.edsoo.ru/7f416194
rpy*€HHOE B HUX TEJIO
HWroro no pazneny 21
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Pazpgen 5. PaGoTta 1 MOIITHOCTh. DHEPTHsI

5.1 | PaGora 1 MOIIHOCTH 3 1 Bubimoreka ITOK https://m.edso0.ru/7f416194
5.2 | IlpocThle MEXaHU3MBI 5 1 bubanoreka ITOK https://m.edso0.ru/7f416194
5.3 | Mexanunueckas SHEPIus 4 1 1 bubanoreka ITOK https://m.edso0.ru/7f416194
Hroro mo pazueny 12

PesepBHOE BpeMst 3

O011ee KOJIMIECTBO YacOB IO MPOTrpaMMe 68 4 13

8 KUIACC

Ne HammeHoBaHme pa3aenoB U TeM KommgectBo gacoB OnexTpoHHBIE (HH(PPOBEIE) 00pa3oBaTEIbHBIC
/1 MIPOTrpaMMBbl Bcero | Kontp. | Ilpakr. pecypcsl
paboThl | paboTHI
Paznen 1. TennoBele siBIEeHUS
1.1 | CrpoeHue U CBOMCTBA BELIECTBA 7 bubnuoteka LHOK https://m.edsoo.ru/7f4181ce
1.2 | TemnoBbie MPOLECCHI 21 1 4 bubnuoteka LIOK https://m.edsoo.ru/7f4181ce
HWroro no paszneny 28
Pazgen 2. DaexTpuyeckrue U MarHUTHBIE SIBJICHHSI
2.1 | DnekTpuuecKue 3apsbl. 3apsKeH- 7 1 bubnuoteka LIOK https://m.edsoo.ru/7f4181ce
HBIC TeNA U MX B3aHMOJICICTBIE

2.2 | TIoCTOSIHHBIIH 3JIEKTPHIESCKHIA TOK 20 1 5 bubnuoteka LIOK https://m.edsoo.ru/7f4181ce
2.3 | MaruurHele siBJI€HUs 6 1 2 bub6numoreka ITOK https://m.edsoo.ru/7f4181ce
2.4 | DieKkTpoMarHuTHas HHIYKIIUS 4 bubnuoteka LIOK https://m.edsoo.ru/7f4181ce
25 0
HWroro no pasneny 37
PesepBHOE Bpemst 3
OO011ee KOJIMYECTBO YacOB M0 MPOrpaMmme 68 3 12

9 KJIACC

No HanmenoBaHue pa3ienoB u TeM KoanuectBo yacos DnekTponHbIe (U(POBbIC) 00pa30oBaATEIBbHBIC
n/m IpOrpaMMBbl Bcero | Kontp. | Ilpakr. pecypcesl
pabotsl | paboThl

Paznien 1. MexaHndeckue sIBICHUS

1.1 | MexaHHUY€ECKOE JBUKEHUE U CIIOCO- 10 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
OBl ero onucaHus

1.2 | B3aumojeiicTBue e 20 1 3 Bubnmoreka ITOK https://m.edsoo.ru/7f41a4a6

1.3 | 3akoHBI COXpaHCHHSI 10 1 1 bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6

HWroro no pasueny 40

Paznien 2. MexaHndeckue KoJieOaHuUsI M BOJIHBI

2.1 | Mexannyeckue KoyeOaHus 7 3 Bubnmoreka ITOK https://m.edsoo.ru/7f41a4a6

2.2 | MexaHu4yecKie BOJIHBIL. 3BYK 8 1 3 bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6

Hroro mo pazaeny 15

Paznien 3. DnekTpoMarHUTHOE MOJIE M JIEKTPOMArHUTHBIE BOJIHBI

3.1 | DaeKTpOMAarHUTHOE IOJIE U JJIEK- 6 2 Bubnuorexa IJOK https://m.edsoo.ru/7f41a4a6
TPOMArHUTHBIE BOJIHBI

Hroro mo pazzmeny 6

Paszpnen 4. CBeToBbIe sIBICHUS

4.1 | 3axoHBI paclpocTpaHEHUsI CBETA 6 2 bubnuoreka 1JOK https://m.edsoo.ru/7f41a4a6

4.2 | JIuH3BI ¥ OoNTHYECKHE TIPHOOPHI 6 3 bubnuoreka 1JOK https://m.edsoo.ru/7f41a4a6

4.3 | PaznoxeHue 0esoro cBera B CIEKTP 3 2 bubnuoreka 1JOK https://m.edsoo.ru/7f41a4a6

HWroro no pazneny 15

Pasgen 5. KBanToBrule sBIeHUS

51 HcnyckaHue v NOTTIONMICHUE CBETA 4 1 Bubimoreka I1OK https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2 | CrpoeHue aTOMHOTO sijipa 6 1 bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6

5.3 SnepHbie peakuuu 7 1 1 Bubimoreka ITOK https://m.edsoo.ru/7f41a4a6

HWroro no pazneny 17

Pasnen 6. IloBTOpUTENHHO-0000MIAOIINI MOTYIIE

6.1 IToBTOpeHue u 0600IIEHNE COep- 9 Bubimoreka ITOK https://m.edsoo.ru/7f41a4a6
JKaHusl Kypca u3uku 3a 7-9 xiacc

Hroro mo pasaeny 9

OO01ee KOJIMUECTBO YacOB O IporpaMme 102 4 | 23 |

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUISA YYEHUKA
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» ®uzuka: 7-i ki1acc: 0a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ ITepwiikun .M., BanoB A.1., AKiioHepHOE 00LIECTBO
«M3natensctBo «IIpocBenienue»

» ®usuka: 8-if kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 knacc/ Ilepriikun M. M., MBanoB A. 1., AkunonepHoe 00111ecTBO
«M3natensctBo «IIpocBenienue»

» ®usuka: 9-if kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [Tepriikun U. M., I'ytauk E. M., UBanoB A. U. u
ap.,AxiponepHoe oomectBo «M3narensctBo «IIpocBernenue»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJA

1. Merommaeckoe nocodue k yueonuky [lepeimkua A.A. ®I'OC. @unonosny H.B., 2015

2. Coopauk 3amad o ¢muke 7-9xn. A.B. Ilepermkun; coct. H.B.@unonoBna.-M.: ACT: Actpens; Bmagumup BKT,
2011

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Ouuuknoneauu, oudnuorexu, CMU, By3bl, Hay4yHbIE OpraHu3anyy, KondpepeHuuu u ap. http:www.ivanovo.ac.ru/phys
BupryanbHble 1abopaTopHsie paboThl. BupTyanbHble eMoHCTpanuu skcnepuMenToB. http:phdep.ifmo.ru
CnpaBo4HOe M3/1aHKE, COJIepIKalllee CBEJICHHUS 110 BCEM 00JIaCTSIM COBPEMEHHOM (hU3UKH.
http://www.elmagn.chalmers.se/%7eigor

Pabouas mporpamma pa3paborana B coorBercTBHH ¢ 11.18.2.2. ®T'OC HOO (yTB. mpuka3oM MHHHCTEPCTBA 00-
pazoBanus u Hayku P® ot 17.12.2010 r. Ne1897, u3m. u gom. ot 29.12.2014 r., 31.12.2015 r., 11.12.2020 r., 08.11.2022
r., 27.12.2023 r., 22.01.2024 r.) u mucbMoM MuHUCTepCTBa MpocBemeHus PO u denepabHOM CITyKOBI 10 HAA30py B
cthepe obpazoBanust u Hayku oT 18.12.2020 r. NeNeCK-578/08, 01-350/13-01 «O cHMKEHUHU JOKYMEHTAIIMOHHON Harpys3-

KU YUUTETIEH».
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