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HNOACHUTEJIBHASA 3AIIUCKA
Hacrosmas pabouast nporpamma pa3padoTaHa B COOTBETCTBHH C:
- ®eaepanbHBIM 3aKOHOM OT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoii @eneparumy» (crateu 12, 30);
- denepanbHBIM TOCYJApCTBEHHBIM O0OpPa30BaTENbHBIM CTAHJAPTOM OCHOBHOTO OOIEro oOpa3oBaHMs, YTBEP:KIEHHBIM IMpUKa3oM MuUHHCTEpPCTBA
npocsenienus: Poccuiickoit @enepanun ot 31.05.2021 Ne 287 (¢ U3MEHEHUSIMHU );
- GdenepanpHOI 00pa30BaTEIHLHON MPOrPAMMON OCHOBHOTO 00IIIEr0 00pa30oBaHus, YTBEPKIEHHON MTPUKa3oM MuHHUCTEpCTBa MpoCcBemieHus: Poccuiickoit
®enepaunu ot 18.05.2023 Ne 370 (c usmeHEeHUsIMH, BHECEHHBIMU ITpHKazaMu MuHucrepcTsa npocseiieHus: Poccuiickoit @enepauun ot 09.10.2024 Ne
704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808);
- denepanpHON pabouel MporpaMMoil OCHOBHOT'O 00IIero oopa3zoBaHus mo ydeOHoMy mpenmery «DPusukay (mis 7-9 kiaaccoB, 0a30BbI YPOBEHB) (B
NENCTBYIOIIEH PelaKIun);

- MenepanbHbIM INEepeuyHEeM Y4EeOHHKOB (B aKTyallbHOM pemakiuu), a Takke ¢ yué€TroMm (QenepalbHON pabouell mporpaMMbl BOCIUTAHUS U
Konnernmun mnpenogaBanusi yuyeOHoro mpenmera «®usmka» B o00pa3zoBaTelbHBIX oOpranusanusx Poccuiickoit ®Penepanuu, peamu3yromux
o0pa3oBaTeNbHbIE IPOTrPAMMBI.

[Iporpamma mo ¢u3nKe Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTABJICHA HA OCHOBE MOJOKEHUN U TPeOOBAaHUH K pe3ysbTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTenbHOM nporpammsl, npeactaBieHHbIX B DI'OC OO0, a Takxe ¢ yueToMm ¢eaepanbHOl padodeil mporpaMMbl
BOCIIUTAHMSI ¥ KOHLEMIIMY [TPENoJaBaHusl yueOHoro npeamera « usukay.

Copep:xanue mporpammbl Mo (QHU3UMKE HAMpaBICHO Ha (POPMUPOBAHHE ECTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYAIOIIMUXCS W OPraHU3alHuio
n3ydeHus (PM3MKU Ha JESTETLHOCTHON OCHOBE. B mporpamme mo ¢u3nke yYUTHIBAIOTCS BO3MOXKHOCTH YY€OHOTO MpEeaMeTa B pealn3annui TpeOoBaHHi
OI'OC OO0 k TIaHUPYEeMBIM JUYHOCTHBIM M METANpEeAMETHBIM pe3ylbTaTaM OOyYeHHs, a TaKKe MEXKIPEAMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX
y4eOHBIX IPEIMETOB HA YPOBHE OCHOBHOI'O OOIIET0 00Opa30BaHHUS.

[Iporpamma mo (¢u3uKe yCTaHABIMBAET paclpejeieHre y4eOHOro marepuaia Mo rojgaM oOydeHus (MO Kiaccam), MpearaeT MpUMEpPHYIO
MOCJIEI0BATEIBHOCTh U3YUEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI IPEIMETHOTO COACPKAHUSI U yUeTe BO3PACTHBIX 0COOEHHOCTEHN 00yUarouxcsl.

[Iporpamma mo ¢usmuke pazpaboTaHa C LEJIbI OKa3aHUS METOJUUYECKOW MOMOIIM YYUTENI0 B CO3/aHUHM pabodel MmporpamMMbl 1Mo yyeOHOMY
MpeIMETY.

®dusnka SABISIETCS CUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB, MOCKOJBKY (PM3MYECKHE 3aKOHBI JIEXKAT B OCHOBE
MIPOLIECCOB U SBJIEHUHM, U3y4aeMbIX XUMUEH, OMOJIOrHel, acTpoHOMUEH U (Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTHHY
MUpa, MpeiocTaBisieT Hauboee sicHble 00pa3ibl IPUMEHEHUS! HAyYHOTO0 METO/A MO3HAHUS, TO €CTh CII0C00a MOYyYeHHs JOCTOBEPHBIX 3HAHUM O MHpe.

Opna W3 THaBHBIX 3a1a4 (PU3NYECKOro OOpa30BaHUS B CTPYKType oOIIero oOpa3oBaHMsI COCTOUT B (OPMUPOBAHUU E€CTECTBEHHOHAYYHOU
IpPaMOTHOCTH U MHTEpeca K HayKe y 00yUaromuXxcsl.

N3yyenne Gpusnku Ha 0a30BOM ypOBHE MPEIOIAraeT OBIaJeHUE CIEIYIOIIMMHI KOMIIETEHTHOCTSAMHU, XapaKTepU3YIOLIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:!

® Hay4HO OOBSCHSTH SIBICHUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOTO HUCCIIEI0OBaHMS;

® HHTEPNPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JOKA3aTeIbCTBA JJIs TOJTyUYEHHUS BHIBOJIOBY.



Lenu nzydeHus: GU3MKU Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHuUs ONPEIEICHbI B KOHILEIIIMU MperoiaBaHus yueOHoro npeamera «dPusnka» B
o0pa3oBaTenbHBIX Opranu3anusax Poccuiickoit depeparyy, peaqn3yonmx OCHOBHBIE 001e00pa3oBaTeIbHbIC TPOTPAMMBI.
Henu nzyuenust pusuku:

MprOOpeTeHNne WHTEpPeca M CTPEMIICHUS OOYYArOIIMXCS K HAyYHOMY W3YyYEHHUIO TPUPOJIBI, Pa3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MIPEJICTABICHUNA O HAYYHOM METO/IC IMO3HAHUS U (POPMUPOBAHUE UCCIICAOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIMM SIBIICHUSAM;
(hopMHPOBaHHE HAYYHOTO MHUPOBO33PCHHSI KaK Pe3y/IbTaTa U3YUYCHHsI OCHOB CTPOCHUS MaTepUU U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(hopMHpOBaHKE MTPEJICTABICHHUIA O POJIA (PU3HMKH JIJIS PA3BUTHS IPYTMX €CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BHTHE TPEJCTABICHUH O BO3MOXHBIX chepax Oyaymied mpodecCHOHATBLHOW ACSITeIbHOCTH, CBSI3aHHOW C (DU3UKOM, MOATOTOBKA K
JalbHeNIeMy 00y9eHHI0 B 3TOM HaIIPABJICHUU.

Z[OCTI/I)KGHI/IG 9THUX ueneﬁ IIporpamMmel 110 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOT'O 06mero 06p8.30BaHI/I${ obecrneynBaeTcs peHICHUCM CIICAYIOIINX 3ada4:

npuoOpeTeHne 3HAHUM O JAMCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPUUECKUX, MAarHUTHBIX W KBAHTOBBIX
SIBIICHUSIX;

pHOOpeTeHNnEe YMEHUH OMUCHIBATh U O0BACHATH (U3UUYECKUE SBJICHUSI C UCIIOIB30BaHUEM MOTYyYEHHBIX 3HAHUIA,

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHIINX pacueTHBIX 3aJad C HCIOJIb30BaHMEM (DU3MUYECKUX MOJeNed, TBOPUECKUX H
IIPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HaO0JI0/1aTh NMPUPOAHBIE SBJICHUS U BBIOJHATH OIBITHI, JJAOOpATOPHBIE paOdOThl M IKCIIEPUMEHTAIbHBIE UCCIIEI0BAaHUS C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX TPUOOPOB;

OCBOEGHHE NpUEMOB paboThl ¢ MHpopManueil GpU3nUecKoro cojepxaHus, BKIOYas UHPOPMALUIO O COBPEMEHHBIX JOCTHXKEHHUAX (HU3HMKH,
aHaJIM3 U KPUTUYECKOE OLIEHWBAaHKE UH(OpMAIUY;

3HAKOMCTBO €O c(hepamu mpodhecCHOHATBHON /1eATEeNbHOCTH, CBA3aHHBIMU C (PU3UKON, 1 COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSX (PU3NYECKOM HayKH.

OO6m1ee 4nco 4acoB, peKOMEHI0BAHHBIX JJI U3ydeHUs GU3UKK Ha 0a30BOM ypoBHE, — 238 "acoB: B 7 kiacce — 68 yacoB (2 daca B HE/IEINIO), B 8

KJ1aCCe

— 68 4acoB (2 yaca B HEIEI0), B 9 KJlacce — 102 yaca 3 yaca B HEJIEITI0).

[IpennaraemMslii B mporpamme mo ¢Gpu3nKe nepeueHs 1adopaTOpHBIX paboT U OMBITOB SBISETCS PEKOMEHAATEIbHBIM, YUUTENb JIeJaeT BEIOOp mpH
MPOBEACHUH JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIAMBUAYAJTBHBIX OCOOCHHOCTEW OOYYalOIIMXCs, CIUCKA JKCIEPUMEHTATBHBIX 3aJaHHM,
mpeaaraéMbiX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa 1o (hU3HKeE.



COJAEP)KAHUE OBYYEHUA

7 KJIACC
du3uka 1 eé poJib B IO3HAHUM OKPY:Kalollero Mupa.
®usuka — Hayka o npupone. SBneHus npuponabl. PU3HUECKUE SBICHUA: MEXAHUYECKUE, TEIUIOBBIC, JJIEKTPUYECKHUE, MATHUTHBIC, CBETOBBIE,
3BYKOBBIE.
Ousnueckue BenuuyuHb. M3Mmepenue ¢usnyecknx BenuuuH. Pusmueckue mnpubopsl. [lorpemrHocTs m3Mepenuit MexayHapoaHas CHUCTEMa
€IMHHLL.
Kak ¢usuka u npyrue ecTecTBEHHblE HAyKU M3ydaroT Npupony. EcTecTBeHHOHay4yHbIH METOJ MO3HaHMs: HAONI0/IeHHEe, TOCTAHOBKA HAY4YHOT'O

BOIIPOCA, BBIIBMKCHHE THUIIOTE3, SKCIICPUMEHT IO MPOBEPKE THIOTE3, OOBsICHEHHE HaOIromaeMoro seieHus. OnucaHue (QU3NYSCKUX SIBICHUN C
IIOMOILILIO MOJIEIEH

Jemoncmpayuu.
1. MexaHuueckue, TEMIOBbIE, SJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SBJIICHMUS.
2. ®wusudeckue MpUOOPHI U MPOIIEeIypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(GPOBEIM IPUOOPOM.
Jlabopamopuusie pabomot u onvimel.
OrmpezienieHue EeHbI ACJICHUS KAl H3MEPUTEIHLHOTO proopa.
H3mepenne paccToOsTHUMN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Omnpenenenue pa3MepoB MajbIX TeNl.
N3mepenne Temneparypsl MpU MOMOIIHN KUAKOCTHOTO TEPMOMETPA U IaTYHNKA TEMIIEPATyPHI.
[IpoBenenue uccnenoBaHus MO MPOBEPKE THIOTE3bI: JaTbHOCTh MONETA IIAPHKA, MYIIEHHOTO TOPH30HTAJIbHO, TeM OOIblie, yeM Ooublie
BBICOTA MTyCKa.
IlepBoHaYa/IbHBIE CBEICHUS 0 CTPOCHUHU BellecTBA.
CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, T0KAa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTRA.
JIBumkeHune dvactull BemecTBa. CBs3b CKOPOCTH JBMIKEHHUS 4acTHIl ¢ TeMreparypoil. bpoyHoBckoe nBuxkenue, auddysus. Bzaumoneicteue
YaCTHI] BEIIECTBA: MPUTSHKEHUE U OTTAJIKMBAHUE.
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPAbIX (KPUCTAJUIMUECKUX ) Tel. B3auMOCBsI3b MEX/ly CBOWCTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Jemoncmpayuu.
1. Habmronenue OpOyHOBCKOTO ABUKEHUS.
2. Habmonenue nuddysun.
3. HaOmrogenue siBneHU, 0OBICHSIIONIUXCS MPUTSHKEHUEM WK OTTAIKUBAHUEM YacCTHI] BEIIECTBA.
Jlabopamopuvie pabomovl u onvimol.
1. OueHka 1uamMeTpa aToMa METOJIOM PSIOB (C UCIOIB30BaHUEM (PoTorpaduii).
2. OmnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
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3. OmbIThI IO OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYJIIPHOTO MPUTSIKECHUS.
JIBH:xeHMe M B3auUMOo/ielicTBHE TeJl.

Mexanuyeckoe aBmxeHue. PaBnomepHoe u HepaBHoMepHOE ABMxkeHUE. CkopocTh. CpeHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JIBH>KeHHH. Pacuer
IyTH U BPEMEHU JABUKECHUSI.

SBnenue nnepuuu. 3aKoH UHEpLUK. B3aumoielicTBre Tell Kak MpuYrMHa U3MEHEHHS] CKOPOCTHU JIBIKEHHUs Tell. Macca Kak Mepa MHEPTHOCTH Tella.
[TnotHoCTh BemecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIECTBA.

Cuiia kak XxapakTepucTuka B3aumojeicTBus Tena. Cuna ynpyroct U 3akoH ['yka. M3MepeHue cuwiibl ¢ MOMOMIBIO JUHAMOMETpA. SIBieHHE
TArOTEHUs1 U cwia TsokecTd. Cuna TspKecTH Ha JApyrux IuiaHerax. Bec tema. HeBecomocTs. CrokeHHME CHJI, HANPABICHHBIX 10 OJHOW IPSIMOM.
PaBnopnelictByromas cuit. Cuiia TpeHus. TpeHne CKOJbKEHUs U TPEHUE MOKOsl. TpeHue B pUpPOJE U TEXHHUKE.

Jemoncmpayuu.

Habmroienne MmexaHn4eckoro JBHKEHUS Tena.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUYKECHUS.
Habmtoienue siBJeHUS] HHEPIIHH.
HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUH TElL.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIl.
CnoxxeHue cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOM.
Jlaﬁopamopubte paodomwl u onvimol.
Ornpenenenne CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIIapUKa B KUAKOCTH, MOJIEIH JIEKTPUUECKOT0 aBTOMOOWMIIS M TaK JaJiee).
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa WIH IIapyKa M0 HAKIIOHHOW TIOCKOCTH.
Ompenenenue MIOTHOCTH TBEPAOTO TeEa.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHHs (nedhopMaIium) Npy>KUHbI OT MPUITOKEHHON CHITBI.
5. OMNbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca TeJla U XapaKTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.
JlaByieHue TBEPABIX TeJl, JKUIAKOCTEl U ra3os.

Hasnenue. CriocoObl YMEHBIIICHUS] U YBEJIUYCHUS NaBiieHus. [{aBneHue ra3a. 3aBUCUMOCTD JIaBJIEHUS ra3za OT o0bema, TeMrepatypsl. [lepenaya
JABJICHUS TBEPIBIMH TellaMH, XKUAKOCTAMU M ra3zamu. 3akoH [lackams. [THeBMaTHuUeckue MamivHbBI. 3aBHCHUMOCTh JABICHHS KHUJIKOCTHU OT TIIyOUHBI.
IMuapocraTuyeckuit mapagokc. CooOmiaronuecs: cocyasl. ['uapapinueckiue MEXaHU3MBbI.

Atmocdepa 3emnu u atMmocdepHoe AaBineHue. [IpuumHBI cyliecTBoBaHHUsS BO3AYIIHON o6omouku 3emnu. Onweit Toppuuermmu. U3mepenue
aTMOC(EpHOTo J1aBlIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! mist u3mMepeHus aTMOChEpHOTO JTaBICHUS.

JleiicTBre >KMIKOCTH W Tra3a Ha TOTPY)XEHHOE B HHUX Teno. BwiTamkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanme Teu.
BosnyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHMMOCTH AaBJIEHUS Ta3a OT TEMIIEPATypPHI.

2. Ilepenaua naBneHUs KUJIKOCTHIO U Ta30M.

3. Coobmaromuecs: cocyabl.

4. T'mppaBnuueckuii mpecc.
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[TposiBinenue neiictBus aTMOCGHEPHOTO JaBICHHUS.
3aBUCHUMOCTh BBITAIKMBAIOLICH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Teja U INIOTHOCTHU YKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.
VYcnosue m1aBanys Tel: IIIaBaHUE WIN IIOTPYKEHHUE TN B 3aBUCMMOCTH OT COOTHOIIEHUS TUIOTHOCTEH Tea U KUAKOCTH.
JIaﬁopamoprle padomoul u onvimel.
1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOZE OT 00bEMa MOrpyKEHHON B )KUJKOCTh YaCTH TeJa.
2. OmnpeneneHne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KHUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, JEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAcChl TEJIA.
4. OnpITbl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTb BBITAJIKUBAIOLIEH CHJIbI, JEHCTBYIOIIEH Ha TEJIO B XKHUJAKOCTH, OT 00BbEMa MOTpyXKEHHOU B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U OIIPENEICHHUE €€ TPY30I0ABEMHOCTH.
Padora u MmougHOCTB. DHeprus.
Mexanundeckas pabora. MOIIIHOCTb.
[IpocTeie MeXaHU3MBI: pbluar, 0JIOK, HaAKJIOHHAs MI0cKocTh. [IpaBuio paBHOBecus peiuara. IlpuMeHeHue npaBuia paBHOBECHs pblyara K OJIOKY.
«3omn0toe npaBuio» MexaHuku. Kosdouiment noneznoro neiicreus (nanee — KII/1) mpocteix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckass sHeprusa. Kunernueckas u noTteHuuanbHas sHeprus. [IpeBpaieHue OJHOTO BHJIa MEXAaHMYECKOM SHEPrUM B JIpYroi. 3aKoH
COXPAHEHHUS YHEPTUU B MEXAHUKE.
Jemoncmpayuu.
1. IlpumMepsl IpPOCTBIX MEXAHU3MOB.
Jlabopamopuvie pabomsl u onsimol.
1. Ompenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJla 110 TOPU30HTAIbHONW MOBEPXHOCTH.
2. HWccnenoBaHue ycloBUI paBHOBECUS pblyara.
3. Hsmepenne KII/] HakIOHHON MJIOCKOCTH.

4. W3yuenue 3aK0HA COXPAHEHUSI MEXaHUYECKOMN YHEPTHUH.
8 KUIIACC
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TemioBble sABJICHHS.

OCHOBHBIE TIOJIO)KCHHUST MOJICKYJIIPHO-KMHETUYECKOW TEOpHHM CTPOSHHUSI BemecTBa. Macca u pasMepbl aTOMOB H  MOJeKyd. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJOKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPIOro, XKUAKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammmdeckue u amopdubie Tena. OOBsICHEHHWE CBOWCTB Ta30B,
KUIKOCTEH M TBEPABIX TEI HAa OCHOBE IOJIOKEHUM MOJEKYISIPHO-KUHETUYECKON Teopu. (CMmauuMBaHUE W KalWUISIpHbIE SIBIEHUS. TeroBoe
pacCIIMpEeHHE U C)KATHE.

Temmepatypa. CBsi3b TemmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBIIKEHHUS yacTHIl. BHyTpeHHsas sHeprus. CrnocoObl M3MEHEHUs BHYTpPEHHEH
SHEPTHH: TEIUIONIEpe1aua U CoBepieHrne padboTel. Buasl Temonepenayu: TEIONPOBOHOCTh, KOHBEKITUS, N3ITyYCHHE.



KonnyecTBo TemioThl. Y ienbHas TEMIOEMKOCTh BelecTBa. TennooOMeH U TEemIoBOe paBHOBECHE. Y paBHEHHUE TeIIOBOro Oananca. [lnasienue u
OTBEpJEBaHHE KPUCTANIMYECKUX BEIIECTB. YeiabHas Temiora IaBieHus. [lapooOpa3zoBanue u konnpeHcanus. Mcmapenuwe. Kunenue. VYaenbhas
TEIUIOTa NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BnaxHocTs Bo3ayxa.

OHeprus TommBa. Y iejbHasi TEIJI0Ta CTOPAHHUSL.

[Tpunnume! padoTe! TermoBsix Asuratenei KIT/ remmoBoro aeuratesns. TermoBbie IBUTaTeIu U 3alIUTa OKPYIKAIOIICH CPEIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHs SPHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Jlemoncmpauyuu.

Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddysum.

Habmtoienue siBiaeHui cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHHA.

Habnronenune TerioBoro pacumpeHust Tel.

W3meHneHue naBiieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMreparypsbl.

Bune! Teronepenaym.

OxJaxkieHue Ipy COBEpUIEHUH PabOThl.

9. HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHEeHME TEIIIOEMKOCTEN pa3IMYHbIX BELLECTB.

11. Habnronenvie KUMEHUS.

12. HabOnroieHue mocTossHCTBA TEMIEPaTyphl MPH IJIABJICHUH.

13. Mopenu TeniaoBbIX ABUTATENEH.

Jlabopamopuvie pabomsl u onsimol.

OnbITI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKESHHUSL.

OnpIThI 0 BRIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 10 HAOTIOIEHHUIO TETIIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U TBEPIBIX TEIL.

Ormpesenenue naBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.

OnBIThI, IEMOHCTPHUPYIOIINE 3aBUCHMOCThD JIaBIICHUS BO3yXa OT €ro 00bEMa U HArpeBaHUs WIIH OXJIAXKICHHUS.
[TpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOWKA KUAKOCTH B TEPMOMETPHUIECKOM TPyOKe OT TEMIIEPaTyPHI.
Habmoienne n3MeHeHus: BHyTPEHHEH SHEPTUu Tella B pe3yibTaTe TeIuIonepeay U paboThl BHEITHUX CHIL.
UccnenoBanue sBIeHUS TEIJI000MEHA ITPU CMEINIMBAHUN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHue KOINYECTBA TEIUIOTHI, TOTYYEHHOTO BOJOM MPH TEIII00OMEHE C HArPeThIM METAJUTMYECKUM ITUITHHIPOM.
10. Omnpenenenne yaenbHON TEIMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCrapeHusl.

12. Onpenenenne OTHOCUTEIbLHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOU TEMJIOTHI IIaBICHUS JIb/A.
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JIeKTpUYecKHe M MATHUTHBIE SIBJICHHS.

Onexrpusanus Ten. /[Ba pona anekTpuyeckux 3apsaaoB. BzaumoneiictBue 3apsikeHHbIX Tell. 3akoH KynoHa (3aBUCUMOCTD CHUITBI B3aUMOJICHCTBU ST
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSJA0B U PACCTOSIHUS MEKIY TEIaMH).

DnexTpuueckoe nojie. Hanpspk€HHOCTD 31ekTpudeckoro nosst. [IpuHun cyneprno3unum 3JeKTPUUECKUX Mojel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIeMEHTapHbIN 3eKTpuueckuil 3apsaa. Ctpoenue atoMa. IIpoBOIHUKM U AMAIEKTPUKHU. 3aKOH COXpPaHEHUS
3IEKTPUYECKOTO 3aps/a.

DNEeKTPUYECKU TOK. YCJIOBHS CYyIIECTBOBaHUS SJEKTPUYECKOro ToKa. VICTOYHHMKM TMOCTOSIHHOro TOKa. JIEHCTBUSA SJIEKTPUUYECKOro TOKa
(TeryoBoe, XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onekrprueckas nenb. Cuiia Toka. JieKkTpuueckoe HanpsbkeHue. ConpoTrBIIEHHE IPOBOAHUKA. Y ICIbHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
JuIsl yyacTtka nend. [locnenoBarenpsHoe U napajuiesIbHOE COEAMHEHUE IIPOBOJHUKOB.

PaGota u MOIIHOCTH 3JeKTpUUECKOTO Toka. 3akoH J[xoyns—JleHma. DnekTpuueckue Lend U MOTPeOUTeNH 3JIEKTPUUECKON PHEpruu B OBITY.
Kopotkoe 3aMbikanue.

[TocTostHHBIE MarHUTHL. B3auMozeiicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe nose. MarHuTHoe mosie 3eMJIM M €ro 3HAY€HUe s J)KM3HU Ha
3emsie. OmbIT Opcrena. MarHuTHoe moJie 3JEKTPUYECKOro Toka. lIpuMeHeHue 3JIeKTpOMarHUTOB B TEXHUKE. JlefiCTBME MarHMTHOrO IOJs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb IOCTOSSHHOTO TOKA. Vcnosib30BaHue 3JIEKTpOABUraTENEeH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel @apazes. SBneHue anekrpoMarHuTHOW HHAYKIUK. [IpaBuio Jlenna. Dnexrporenepatop. CriocoObl MOMyYeHHsI JIEKTPUUECKON SHEPTUU.
DIEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Jemoncmpayuu.

OnexTpu3anus Tell.
JIBa poJia 2JIEKTPUYECKUX 3apsA0B M B3aUMOJEHCTBHE 3apsKEHHBIX TEll.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHIYKIIHS.
3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
[IpoBOHMKY M AUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO IOJIS.
HcTouHnKH OCTOSITHHOTO TOKA.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUIKOCTH.
. 'a30BbI#1 pa3psn.
. U3mepenne cuitbl TOKa aMIepMETPOM.
. I3MepeHue 2I1eKTpUYECKOro HaNpsKEHUs. BOJIBTMETPOM.
. PeocraTt u marasuH cOnpOTHUBIICHHN.
. B3anmopencrere ocTosIHHbIX MarHUTOB.
. MozaennpoBaHre HEBO3MOKHOCTH PA3EJICHMS MOJOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MarHUTOB.
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18. OnbIT Opcrena.

19. MarauTHoe 1oJie TOKa. DJIEKTPOMarHur.

20. leiicTBME€ MarHUTHOTO TOJISL HA MTPOBOJIHUK C TOKOM.

21. DneKkTpoaBUraTeNb NOCTOSHHOTO TOKA.

22. UccnepoBaHue sIBJICHUS 3J€KTPOMArHUTHOM MHYKIUH.

23. OnbiTel Dapanes.

24. 3aBUCHMOCTb HaIIPaBJIEHUS UHIYKIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUSI.

25. DaekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnusie pabomot u onvimol.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue NeiCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJIHUKH U JUDIIEKTPUKHU.

COopxka u mpoBepka padOThl AIEKTPUIECKON IEMH MOCTOSHHOTO TOKA.

N3mepenue u peryiupoBaHue CUIIbl TOKa

W3mepenue u perynupoBaHue HaPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBIICHUS IIPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAIM ONEPEYHOTO CEUEHUs U

Marepuana.

8. IlpoBepka mpaBuiia CI0KEHHUS HANPSKEHUM MIPH 110CIIEJ0BATEILHOM COEIMHEHUH IBYX PE3UCTOPOB.

9. IlpoBepka npaBuia sl CUJIbI TOKA MTPH NapaJIeIbHOM COEAMHEHUU PE3UCTOPOB.

10. Omnpenenenne paboOTHI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOLUTHOCTHU IIEKTPUYECKOTO TOKA, BBIJEIAEMOMN Ha PE3UCTOPE.

12. ViccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIET0 Yepe3 JaMIIOUKy, OT HAIIPSKEHUsI Ha Hell.

13. Onpenenenune KII/I HarpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSIHHBIX MarHUTOB.

15. V3ydeHnne MarHuTHOTO TOJISI IOCTOSIHHBIX MArHUTOB MPU UX 0ObETUHEHHUH U Pa3AelICHUH.

16. ViccnenoBanue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbI B3aUMOJACHCTBHUSI KaTyIIKM C TOKOM M MarHuTa OT CHJIbI TOKAa M HalpaBJIEHUsS TOKa B
KaTyIlIKe.

18. 3yueHue AeiiCTBUA MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue U u3ydeHue paboThl JIEKTPOIBUTATENs

20. U3zmepenune KIIJ] anekTpoiBUraTeIbHON YCTaHOBKH.

21. OnBITH TI0 MCCIIEIOBAHUIO SIBJICHHS DJICKTPOMArHUTHOW WHAYKIIMHU: MCCIICIOBAaHWE M3MECHEHHWI 3HAYCHHS W HaINpaBJICHUS WHIYKIIMOHHOTO

TOKa.
9 KJIACC
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MexaHn4yeckue siBJICHHS.

Mexanuyeckoe nBmxeHue. MarepuanpHag Touka. CucremMa otcu€ra. OTHOCUTENBHOCTh MEXAaHWYECKOro JBUKEHUs. PaBHOMepHOe
IpsIMOJIMHEIHOE ABM>KeHue. HepaBHOMeEpHOE NpsiMoinHelHOe JBrkeHHE. CpeaHsisi © MTHOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUU.

Yckopenue. PaBHOoyckopeHHOE NpsMonHeiHOe nBkeHne. CBoOogHOE manenue. OnbiThl ["anuies.

PaBHOMepHOE BMKEHUE 11O OKpYKHOCTH. [lepnon u yacrora obOparienus. Jluneitnas u yriaosast ckopocT. LleHTpocTpeMuTebHOE yCKOPEHUE.

[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akod HetoToHa. [IpuHUIMn cynepno3uuu Cul.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUs CKOJIbKEHMSI, CUJIa TPEHUSI ITIOKOS, IPYTHe BUJIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe cBOOoAHOro maaeHus. /[Bmxenue rumaner Bokpyr Connua. IlepBas kocMmuueckas
ckopocTb. HeBecoMOCTh 1 meperpys3Kku.

PaBHOBecne MatepuanbHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOrO Tena ¢ 3aKpeIUIEHHOW OCBhIO BpamieHUs. MOMEHT CHIIBI
LlenTp TsxECTH.

Nmnynbe Tena. U3mMenenue ummynbca. Miynbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexanuueckasi pabota U MoUIHOCTh. PaGota cunm TshkecTH, ynpyroctd, TpeHus. CBs3b sHepruu u pabotsl. [loTeHIManpHas SHeprus Tena,
MIOJIHATOTO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHIManbHas sHeprus cxaroil npykunbl. Kunetnueckas sneprus. Teopema 0 KHHETUYECKOW 3HEPTUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTHUH.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBMKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

CpaBHeHME MyTel U TPACKTOPUM IBHKEHUSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO PA3HBIX TEJl OTCUETA.
N3mepenne cKOpoCTH U YCKOPEHMS MPSMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

HaGmtoneHue nBrxeHUs Tena 1o OKPYKHOCTH.

Habntoienne MexaHMUYecKUX SIBJICHUM, MPOUCXOAAIIMX B cuUcTeMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JABH)KEHUU
OTHOCHUTENbHO KabuHeTa (PU3HKH.

7. 3aBUCUMOCTH YCKOPEHHsI TeJla OT MacChl TeJa U ICUCTBYIOIICH Ha HETO CHJIBI.

8. HaOmroneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.

9. V3meHeHue Beca Tesa MPU YCKOPEHHOM JIBHIKEHUH.

10. Ilepenaya umnyssca nNpu B3aUMOACHCTBUU TEN.

11. IlpeoOpa3zoBaHus 3HEPIUH MIPU B3aUMOJICHCTBUU TEIl.

12. CoxpaHeHMe UMITyJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHenue UMITyJIbca pU aOCOTIOTHO YIPYTOM B3aUMOIEHCTBUU.

14. HabmoieHne peakTUBHOTO JABHKEHHMS.

15. CoxpaHeHrie MeXaHMUECKON SHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHrEe MEXaHUUECKON SHEPTUU IIPU JBIKEHUH TeNa M0/ AEHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomot u onsimol.

1. KoHcTpynpoBaHHe TpakTa JIsl pa3rOHA U JAJbHEHIIEr0 paBHOMEPHOTO IBUKEHUS IIAPUKA WU TEJIEKKH.
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Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCKa WIIH JBUKCHHS IApUKa 110 HAKIIOHHOW MJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka rumoTesbl: €ciu MPU PaBHOYCKOPEHHOM ABM)KEHUU Oe3 HadajJbHOW CKOPOCTHU MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JTABICHHUSL.
Onpenenenre KOdPPUITUEHTA TPSHHUS CKOJBKCHHUS.
Onpenenenue KECTKOCTU MPYKUHBIL.
9. Omnpegnenenue padOThI CUIIbI TPEHUS [IPH PABHOMEPHOM JIBYKEHUH TeJIa 110 TOPU30HTATBHON OBEPXHOCTH.
10. Ompenenenue paboThI CHITBI YIPYTOCTH TIPU MOABEME Ipy3a C UCTIOIH30BAHNEM HETOJIBUKHOTO U TIOJBHXKHOTO OJIOKOB.
11. I3yuenue 3aKkoHa COXpaHEHUS SHEPTUU.
MexaHuveckue KoJieOaHus ¥ BOJHBI.
KonebartenbHoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUI: MEPUO, YaCTOTa, aMILTUTYy1a. MaTeMaTHUeCKUi U MPYKUHHBIA MasTHUKH.
[IpeBparenue sHEPrUN IpU KOJIOATEITHHOM JBUKECHUH.
3aryxaromue konebanus. BruiHyxkaeHHble konebanusa. Pezonanc. Mexanudeckue BoiHbL. CBoiicTBa MeXaHWYecKuX BOJH. [IpomonbHble H
norepeyHbIe BOTHEI. [|JTMHA BOJHBI U CKOPOCTH €€ paclpoCTpaHeHUsl. MeXxaHn4ecKue BOJIHBI B TBEPAOM TeJe, CEHCMUYECKHE BOJTHBI.
3Byk. ['pomMKOCTb 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3ByKa. IHPpa3Byk U yIbTpa3BYK.
Jemoncmpayuu.
Habmonenue xonebanuii Te moj 1eHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmtonienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmtoienne BeIHYK/IEHHBIX KOJIeOaHUI 1 pe30HaHCca.
Pacnipoctpanenue npoJoabHBIX U MOTIEPEYHBIX BOJTH (HA MOJIEIHN).
Habmtoienne 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
. AKyCTHYECKHI pE30HaHC.
Jlabopamopuwvie pabomol u onvimol.
Omnpenenenne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KoueOaHUil MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TTEPHOA KOJICOaHNH TTOABEIICHHOTO K HATH I'Py3a OT JIJTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJeOaHUi NPy KHHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TMTEPHO/Ia KOJIeOaHu rpy3a, MOABEIICHHOTO K HUTH, OT MaccChl rpy3a.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpr0o/ia KoieOaHU MPy>KMHHOTO MAasiTHUKA OT MAacChl TPy3a U KECTKOCTU MPYKUHBIL.
7. W3mepeHne yCKOpeHUs: CBOOOIHOTO A ICHUS.
DJIEKTPOMATHUTHOE TO0JIe ¥ )JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHUTHBIC BOJTHBL. CBOWMCTBA DIIEKTPOMAarHUTHBIX BOJH. lllkana aimekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANEKTPOMATrHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U.
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DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBbBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BomnHoBBIE CBOIICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. V3ydeHue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
CaeToBbBIC SIBJICHUS.
JlyueBas monens cBeta. Mcrounuku cBeta. [IpsMonuneiiHoe pacnpoctpanenue cBera. 3armeHusa Connna u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKCHHsI CBETa.
[Ipenomiienue cBeta. 3akoH mpeiaoMieHus cBeta. [loiHoe BHyTpeHHee oTpa)keHHe cBeTa. lcrnoab30BaHue MOIHOrNO BHYTPEHHEIO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox sydeid B mmH3e. OnTuyeckas cuctema QoroarmapaTa, MEKPOCKOTIa M TellecKona. [J1a3 kak onTuveckas cucreMa. bIu3opykocTs u
JaIbHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel HetoToHa. ClioskeHUE CIIeKTpaIbHBIX I[BETOB. Jlucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonydyenne n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenominenue cBera.
OnTHYecKuil CBETOBO/I.
Xon styueil B coOuparoleit aunse.
Xox Jydel B pacCenBaroLIEeH JIMH3E.
[Tomyuyenne n300pa’keHUI C MOMOIIBIO JIMH3.
9. Ilpunuun aevictBus oToamnmnapara, MUKPOCKOIa U TEJIECKOIa.
10. Mopnensb rnasa.
11. Paznoxenue 0enoro cera B CIIEKTP.
12. Tlonyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomol u onvimol.
HccnepoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOTO JIyda OT yrija NajJeHHus.
N3yyenne xapakTepuCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHHS CBETOBOIO JIyda OT yIJia MaJIeHUs Ha TPAaHULE «BO3IYX—CTEKIIO».
[Tonyuenne n300pakeHHI C TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI COOMparoIeil TNH3BI.
OnbITHI 11O Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB P UX HAOTIOACHUN Yepe3 IBETOBBIC (DUIBTPHI.
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KBaHTOBBIE AIBJICHUS.

Omnwitel Pezepdopaa u mmanerapnas mozaenb atoma. Mogenb atoma bopa. Mcnyckanue u morsomenue cBera atomoM. KBaHThl. JInHedaTbie
CIIEKTpBI.

PanuoakTtuBHOCTB. Anlb(a, 6eTa- u ramma-u3nydeHus. CTpoeHure aToMHOro sifpa. HykiioHHas Moziesib aTOMHOTO siipa. M3otonsl. PagnoakTuBHbie
npespauienus. [lepuon nomaypacnana aTOMHBIX SEp.

SnepHble peakuuu. 3aKOHBI COXPaHEHUsS 3apsIOBOTO U MAacCOBOTO YHCEN. DHEPrusi CBA3M aTOMHBIX siiep. CBsi3b Macchl U dHepruu. Peaxiuun
cUHTe3a U Jenenud anaep. Mcrounuku sneprun CosnHua u 3BE31.

Snepnas suepreruka. JleiicTBHs paAOAKTUBHBIX U3ITyUYE€HUH Ha KUBbIE OPraHU3MBI.

Jemoncmpavyuu.

CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.

CrieKTphl pa3aryHbIX T'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHU3UPYIOMUX U3TYICHUH.

Peructpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

ﬂaﬁopamopnbw padomul u onvimol.

1. HaGnropeHue CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3TYUYCHHUS.

2. MHccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY Ty TH (110 oTorpadusim).

3. U3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpHUTE/ILHO-0000111A10IIIHIT MOTYJIb.

[ToBTOpUTENBEHO-00001IAIONINI MO/TYJIb IPEJHA3HAYEH IS CUCTEMAaTH3allMi U 00O0O0IIEHUs PEAMETHOIO COJePKAHUS U OIBITA AEATENIbHOCTH,
MPUOOPETEHHOTO NPU HM3YyUEHUH BCEro Kypca (PU3UKM, a TakKe A IMOATOTOBKM K OCHOBHOMY TOCYJIAapCTBEHHOMY JK3aMEHy Mo (u3uke s
o0yyaromuxcs, BBIOpaBIIMX 3TOT yUeOHBIH MpeamerT.

[Ipn nM3ydyeHun JaHHOTO MOAYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI I€ATEIBHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JTOCTHKEHUE
NPEIMETHBIX UM METalpeAMETHBIX IUIAHUPYEMbIX pe3yJIbTaTOB 00ydeHus, (OpMHUpPYETCs €CTECTBEHHOHAay4YHash TPaMOTHOCTb: OCBOCHHME Hay4YHBIX
METOJOB HCCIICJIOBAHUS SBICHUIA TPUPOJABI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBSCHITH (PU3UUECKUE SIBJICHUS, MPHUMEHsS IOJyYEeHHBIC 3HAHUS,
pelaTh 3aJ1aud, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHMATBEHO NEATENBHOCTHBIN XapakTep JaHHOTO pa3felia peaJu3yeTcs 3a CUET TOro, 4TO OO0yYarollrecs BBIMOIHAIOT 3a/laHusl, B KOTOPBIX
UM TIpeIaraeTcs: Ha OCHOBE MOJyYSHHBIX 3HaHUM pacrio3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SBICHHS B OKPYKAIOLIEH MPUPOJIE U MOBCETHEBHOM
KU3HU; UCIOJIb30BaTh HAay4YHbIE METOJNbl MCCIEAOBAHUSA (PU3UYECKUX SBIECHUI, B TOM 4YHCIE JJI MPOBEPKU TUIOTE3 U IMOJYUYEHUS TEOPETUUYECKHX
BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI Han0oJIee BaXKHBIX TOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH, HaIpUMep, MPAKTUYECKOT0 HCIIOIb30BaHUS Pa3IUYHbIX
MCTOYHHUKOB YHEPTUU Ha OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHHsI BCEX M3BECTHBIX BUJIOB SHEPIUU.

Kaxxnas u3 TeMm gJaHHOTO MOZYJISl BKJIIOYAET SKCIIEpUMEHTAIbHOE HCCleJoBaHe 00001atoniero xapakrepa. Moy 3aBepiuaeTcsi IpoBeIeHUEM
JMAarHOCTHYECKOW U OLEHOYHOI paboThI 32 KypC OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.

O L~



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

I/I3yquI/Ie (l)I/I3I/IKI/I Ha YpOBHC OCHOBHOI'O O6H.[€FO O6pa3OBaHI/I${ HaIlpaBJICHO HAa AOCTHXKCHHUEC JIMYHOCTHBIX, METANIPECAMETHBIX U IPCAMETHBIX

00pa3oBaTEeNbHBIX PE3YIIBTATOB.

B pesynbrare u3yuenus Gpusuku Ha ypoBHE OCHOBHOI'O 0011Iero oOpa3oBaHus y oOyyaromierocst OyayT copMupoBaHbl CIEAYIONINE TUUHOCTHBIE

pe3yJIbTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

- IPOSIBJICHUE MHTEPECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hPU3NYECKON HAYKH;

- IGHHOCTHOE OTHOIICHUE K JIOCTHKECHUSAM POCCUHCKUX YUIEHBIX-(PH3HKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTMBHOMY Y4aCTHIO B 00CY>KJIEHUU OOIIECTBEHHO 3HAUMMBbIX U ATHMUECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUUECKUM IPUMEHEHHEM
JOCTOKEHUH pu3uku;

- OCO3HaHHUE BaJXHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4ecKOro BOCIIMTAHUSA:

- BOCTIPUSITHE ICTETUUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TApMOHUYHOTO ITOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

- OCO3HaHWE LEHHOCTH (U3MYECKOM HAyKM Kak MOIIHOIO HHCTPyMEHTa IIO3HAHMSI MHpA, OCHOBBI Pa3BUTHUS TEXHOJOTHH, BakKHeWIIel
COCTaBIISIIOLIEH KYJIBTYpBI;

- pa3BUTHE HAyYHOH JIF0OO3HATEIILHOCTH, HHTEpeca K UCCIIE0BATENbCKOM e TeIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONMOTYYHS:

- OCO3HAaHME ILIEHHOCTH Oe30macHoro oOpa3a »XU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MUpPE, Ba)KHOCTH MpPaBUJ O€30MACHOTO IMOBEACHMS Ha
TPaHCIOPTE, Ha JOPOTax, C AMEKTPUYECKUM U TEIUIOBBIM 000pPY/IOBAHUEM B JIOMAIIHUX YCIOBHSIX;

- ¢(hopMUPOBAHHOCTH HaBbIKa pe(IIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO e MIpaBa y Apyroro 4ejJoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTHMBHOE y4yacTHE B pEIIEHUM MPAKTUYECKUX 337ay (B paMKax CeMbM, 0Opa3oBaTeNbHOM OpraHu3alMy, ropojaa, Kpas) TEXHOJIOTMYEeCKOH U
COLIMAJIbHOW HANPaBJIEHHOCTH, TPEOYIOMKX B TOM YKCie U (PU3MUECKUX 3HAHUM;

- UHTEpEeC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuii, CBA3aHHbBIX ¢ (U3UKOM;

7) IKOJIOrM4€eCcKOr0 BOCIIMTAHMS:

- OpUEHTAalUsl Ha IpUMEHEeHNEe PU3NYECKUX 3HAHUM JUIs pellieHus 3a7a4d B 00JIaCTH OKPY’KaIoLIEeH cpelibl, IUITAHUPOBAHMSI TOCTYNIKOB M OLICHKH HUX
BO3MOYKHBIX ITOCJIEICTBUH I OKPYKAFOIIEH Cpebl;

- OCO3HaHMeE I100ATIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTeH UX pelieHus;

8) ajanTanuu K U3MEHAIOIMMCH YCJIOBHAM COLUAIBLHON U MPUPOAHOH Cpebl:



- TOTPeOHOCTh BO B3aMMOJEUCTBUHU IMPH BBIMOIHEHUU HCCIIEIOBAaHUI M MPOEKTOB (PM3MUECKOI HANpaBICHHOCTH, OTKPHITOCTh OMbBITY U 3HAHHUSIM

APYTrux;

- MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTD;

- IOTpeOHOCTh B ()OPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4HcIe HOPMYyTUPOBATh UCH, IOHATHS, THIIOTE3bI O PU3NIECKUX OOBEKTaX U SABICHHSIX;

- OCO3HaHUE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

- CTPEMJICHHE aHATM3UPOBATD U BBISBIIATH B3aMMOCBSI3U MPUPO/IbI, OOIIECTBA U YKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHHEM (PU3UUECKUX 3HAHUM;
- OLIEHKA CBOMX JCHCTBHI C yUETOM BIHMSIHUS Ha OKPY’>KAIOIIYIO CPEAY, BO3SMOKHBIX INI00AIBHBIX TOCIEICTBHMA.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOEHMsS MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO 00IIero obpasoBaHus y oOydaromerocs OyayT chOpMHUPOBaHbI
MeTanpeJIMeTHbIe Pe3yJbTAaThl, BKIIOYAMOIINE TO3HABATEIHLHBIC YHUBEPCATbHBIC YUCOHBIC NCHCTBHSI, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NeHCTBUS, PETYJISITUBHBIEC YHUBEPCAIIbHbBIE YUeOHbIE TEHCTBUSI.

ITo3HaBaTe/1bHBbIe yHHBepCcAIbHbIe Y4eOHbIe AelicTBHSA

Ba3oBble JJornyeckue geiicTBUA:

BBIABJEITH U XapPAKTCPU30BATh CYHICCTBECHHBIC ITPU3HAKN 00BEKTOB (HBHCHHﬁ);

YCTaHaBJINBATb CYH_[CCTBCHHHﬁ IMMPU3HAK KJ'IaCCI/ICI)I/IKaI_II/II/I, OCHOBaHUA IJIA O606H.ICHI/I$[ " CPABHCHUA,

BBISABIIAITH 3dKOHOMEPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX (baKTax, JaHHBIX U Ha6J'II-O,[[CHI/I}IX, OTHOCAIIHUXCA K (I)I/I3I/I‘ICCKI/IM SABJICHUSAM,
BBIABIEITE IMPUYUHHO-CIICACTBCHHBIC CBA3U ITIpH HU3YYCHUU (I)I/I3I/I‘IGCKI/IX SIBIICHUH H mnmponeccoB, JAejiaTb BBIBOJABI € HCIIOJIB30BAHUCM
ACAYKTUBHBIX U MHAYKTUBHBIX YMOSaKJ'II-OLIGHI/II\/JI, BBIJIBUI'aTh THIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I'~I€CKI/IX BCJIMYHH,

CaMOCTOATENILHO BBHIOMPATh CIOCO0 pelieHus yueOHon (pu3ndeckoi 3amauu (CpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHHUs, BHIOOp Haubosee
MOAXOJISAIETO C YYETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTeabcKue AeiicTBUSL:

WCIIOJIb30BaTh BOTPOCHI KaK MCCIICIOBATEIILCKIIT HHCTPYMEHT TIO3HAHHS,

MPOBOANTHh IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHY OIBIT, HECIOXKHBIH (PU3UYECKUI HSKCIIEPUMEHT, HEOOJBIIOE HCCIEOBAHHE
(hU3UIECKOTO SIBIICHUS,

OIICHUBATh HA TIPUMEHUMOCTb U JJOCTOBEPHOCTHh HH(OPMAIIHFIO, ITOJYICHHYIO B XOJI€ HCCIICIOBAHUS WIH SKCIIEPHUMCHTA;

CaMOCTOSITEITLHO (POPMYITUPOBATH 00OOIICHHS M BEIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO HAOIOACHHUS, OIBITA, UCCIICIOBAHMS;
MIPOTHO3MPOBATh BO3MOXKHOE JTalbHEHIIee pa3BUTHE (PU3NICCKUX TPOIIECCOB, a TAKXKE BBIIBUTATh MPEATIOIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:



MPUMEHSTh PA3IUYHBIC METOJIbI, HHCTPYMEHTBI M 3alPOCHl MPH TOUCKE W OTOOpE MH(POPMALMU WIH NAHHBIX C YYETOM MPEIOKEHHOU
ydeOHoU (hu3ruecKoi 3a1auu;

aHAJM3UPOBATh, CUCTEMATH3HPOBATh U MHTEPIIPETUPOBATH HH(POPMAILINIO PA3IMYHBIX BUAOB U (POPM IpEACTaBICHUS;

CaAMOCTOATCIIBHO BBI6I/IpaTL ONTHUMAJIbHYIO (bOpMy MNpEaACTaBJICHUA I/IH(l)OpMaLII/II/I U WUIIOCTPUPOBATH PCHIACMBIC 3aJadd HCECJIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadukoil 1 uX KOMOWHAIHSIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JeCTBUA:

B X0Jie¢ 00CYX/ICeHUs Y4eOHOro Marepuaina, pe3yIbTaToB JTAOOPATOPHBIX padOT M MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOi
TEMBbI U BBICKA3bIBaTh MJICH, HAIICJCHHBIC HA PEIICHUE 3a/1a4d M TOIePKaHUe OJ1aroykKenaTeIbHOCTH OOIICHHS;

COIIOCTABJISITh CBOU CYXKIACHUS C CY)KICHUSMH JAPYTHX YYACTHUKOB JHMAIOra, 00HAPYKHUBATh Pa3IMUUE U CXOACTBO MO3UIIHIA;

BBIP@XKAaTh CBOIO TOUKY 3PCHHS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

MyOIMYHO TPEACTABIATH PE3YJIbTAThl BBITOJIHEHHOTO (PU3HMUECKOTO OTBITA (IKCIIEPHUMEHTA, NCCIICAOBAHMS, TPOCKTA);

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHUIYaJIbHON pabOTHI IPU peIIeHNH KOHKPETHOW (PU3NIECKOM MPOOIIeMBL;

MIPUHUMATD 1I€JTH COBMECTHOM JESATEIHLHOCTH, OPTaHU30BBIBATh ACHCTBUS 10 €€ JOCTHIKEHHUIO: PACTIPENCIISITh POIU, 00CYKAaTh MPOIECCHl U
pe3yNbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIIIOJIHATE CBOIO 4aCTb pa6OTBI, A0CTUTI'asA Ka4€CTBCHHOI'O PE3yJIbTaTa IO CBOCMY HAIIPABJIICHUIO U KOOPAUHUPYS CBOU ﬂeﬁCTBHH C ApyrumMu
YJICHaMH KOMaH/bI,

OLCHUBATh KA4CCTBO CBOCT'O BKJIaJla B O6HIPII>1 IMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIbHO C(i)OpMy.HI/IpOBaHHBIM Y4aCTHUKaMU B38.PIMOI[CI>1CTBI/I$I.

PerJIHTI/IBHLIe YHuBEpPCAJIbHBIC y‘-leﬁl—ll)le JeHCcTBUSA

Camoopranuzanusi:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyalUsAX, TPEOYIOIIMX AJIs pelIeHUs] PU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCS B PA3IMUYHBIX MOAXOJAX MPHUHATUS pPEUIeHUN (MHIUBHIyaJbHOE, MPUHATHE PELICeHHUs B TpyIINe, NPUHATHE peIIeHUi
rpynmnou);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pelleHus (U3MUEecKOM 3aJaud WM IUIaHA MCCIEAOBaHUSA C Y4YETOM MMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MIpe/laraeéMble BapUaHThl peIIeHUl;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIEeHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAallUH U MpeJIaraTh IUIaH €€ N3MEHEHNS,
OOBSACHATH MPUYNHBI JOCTHKEHUS (HEAOCTHXKEHNUS) pe3yIbTaTOB ACSITENbHOCTH, 1aBaTh OL[EHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPCKTHUBBI B ACATCIBHOCTDH (B TOM YHCJIC B XOJ BBIIIOJTHCHHUA (1)1/[31/1‘—1601(01"0 HUCCICOOBaHUsA HIIN HpOGKTa) Ha OCHOBE HOBBIX
O6CTO$ITCJ'IBCTB, U3MCHUBIINXCA chyauHﬁ, YCTaHOBJICHHBIX OI_LII/I6OK, BO3HUKIINX TPYHHOCTCﬁ;
OICHUBATHL COOTBCTCTBUC PE3YyJIbTaTa LHCJIN U YCIIOBUAM;,



CTaBUTHh ce0d Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WM JAUCKYCCHU Ha HAy4YHYIO TeMy, NOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTHUKY
Jpyroro;
MIPU3HABATH CBOE MPaBO HAa OMIMOKY MPH PEeIIeHUH (GU3NUYECKUX 3a/1a4 WIK B YTBEPKACHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYToro.

INPEAMETHBIE PE3YJIbTATDI

K koniy o0y4yenus B 7 Kjacce IpeMETHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

WCIOJIb30BaTh TIOHATHUS: (U3MUYECKWE W XMUMHYSCKHUE SBJICHHs, HAOIIOJECHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3NICCKUX
BEJIMYWH, aTOM, MOJIEKYJla, arperaTHhIE COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXAaHHMYECKOE JBMKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEWHOE), TPAaeKTOpHs, paBHOJCHCTBYOmAas cwia, jaepopmammst (ympyras, IUIACTHYECKas), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IbI;

pasnuuath sBieHus (quddys3us, TEIUIOBOE ABIKEHHWE YACTHIl BEIIECTBAa, PABHOMEPHOE JBIDKEHHE, HEPABHOMEPHOE IBUKEHHE, HMHEPIHS,
B3aUMOJICVICTBHUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIUIEHHOW OCHIO BpAILCHUS, MEpeaada JaBJICHHUS TBEPABIMHU TEJIAMH, KUJIKOCTIMU U
razamu, arMmoc(epHoe JaBjeHUE, TUIaBaHUE TEJ, IPEBPAICHUS MEXaHUYECKON YHEPTUH) 1O ONMMCAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE U3yUYECHHBIX (U3MUSCKUX SBJICHHUHA B OKPYKAIOIIEM MUPE, B TOM YUCIIC (PUINICCKUE SBICHUS B IPUPOJIC: IPUMEPHI
JBIKEHUS C PA3TMYHBIMUA CKOPOCTSIMHU B YKUBOM W HE)KHWBOU MPUPOJIC, IEHCTBUE CHIIBI TPEHUS B IPUPOJC U TEXHUKE, BIUSHHE aTMOC(HEPHOTO
JIABJICHUS HA )KUBOUM OpPTraHW3M, IJIaBAaHUE PHIO, phIYard B TEJIC YEIOBEKa, MPU ATOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YUCOHYIO, BBIJICIISATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3NUECKUX SBIICHUI;

OTNKCHIBATh M3YYCHHBIE CBOWMCTBA TeNl W (PU3MYECKHe SBICHHS, HCIOIb3Yys (U3MUECKHUE BETUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA,
BpeMs, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSKECTH, BEC Tela, CUjla TPEeHHs, AaBieHUE (TBEPAOTO Tela, KUIKOCTH,
rasa), BBITAJKHUBAWOIAs CHJIa, MeXaHWYeckas padoTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJIBI, KO3((UIMEHT TMONe3HOro AeHCTBUS
MEXaHU3MOB, KHHETUYECKAsl U MOTEHIIUATIbHAS SHEPTHsI ), IPX OMIMCAaHUU TIPABMUIIHHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3yEMbIX BETUYHH,
UX OOO3HAYEHUS WM EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (POPMYJBI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYI0 BEIUYHUHY C JIPYTHMH
BEJIMYMHAMU, CTPOUTDH IPaPUKH U3yUCHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITUYHH;

XapaKTEPU30BaTh CBOMCTBA Tell, (U3UUECKUE SIBJICHUS M MPOIIECCHI, UCTIOIB3YS MpaBuiIa CIOKEHHs CUJl (BIOJIb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBUIIO paBHOBeCHsI phrdara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHSI MEXaHMYECKOU
SHEPTHUH, IIPU ITOM J1aBaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U 3alMCHIBATH €0 MAaTEMAaTHUECKOE BBIPAKEHUE;

OOBSCHATH (PU3MYECKHE SIBJICHUS, MPOIIECCHl U CBOMCTBA TN, B TOM YHCIIE U B KOHTEKCTE CUTYallUi MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa:
BBISIBIIATh TPUYUHHO-CJICJCTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKHMX IaroB ¢ OMOpod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA
(bu3MYECKUX SIBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemats pacu€THbIe 3a1aud B 1—2 NEHCTBUS, HCMONB3Ys 3aKOHBI M (POPMYJIBI, CBSI3bIBAIOIINE (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 3aJladdl 3allMChIBaTh KPAaTKOE YCJIOBHE, TMOJCTaBIATH (PU3WYECKHE BEIMYMHBI B (HOPMYJIBI W TMPOBOAUTH PACUETHI, HAXOIWUTH
CIPaBOYHBIE TaHHBIE, HEOOXOIUMBIE JUISI PEIICHHUS 33/1a4, OIICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3UUECKON BETUYMHBL;



pacro3HaBaTh IpOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIM (U3NYECKUX METOJOB, B ONMCAaHUM MCCIIEIOBAHUS BBIACIATH IPOBEPIEMOE
MPEINoI0KEeHNe (TUIIOTE3Y), pa3iuyaTh U MHTEPIPETUPOBATH MOTYyUYSHHBIH pe3ybTaT, HAXOIUTh OIIMOKH B XO/I€ OIBITA, /I€1aTh BHIBOJIBI 110
€ro pe3yJbTaram;

IIPOBOJIUTH ONBITHI [0 HAOIIOACHUIO (PU3UYECKUX SIBIECHUN WIM (PU3MUECKUX CBOMCTB Tes: (hOpMYIUpPOBaTh NPOBEPSIEMbIE MPENIOI0KEHHUS,
coOHMpaTh YCTaHOBKY W3 MPEJIOKEHHOTO 000PYI0BaHUs, 3aIIMCHIBATH XOJ1 OIBITA M (POPMYIIMPOBATH BBHIBOIBI;

BBITIOJIHATE TPSIMBIE M3MEPEHHUsI PACCTOSHHS, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI M TEMIIEpaTyphl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
UG POBBIX MPHUOOPOB, 3aUCHIBATH TOKA3aHUS IPHUOOPOB € YUETOM 3a/laHHON aOCOIOTHOM MOIPEIIHOCTH U3MEPEHUIA;

IIPOBOJIUTh UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMUYMHBI OT JIPYrOd C HCIOJIb30BAaHHEM HIPAMBIX M3MEPEHHUH (3aBUCHUMOCTHU
IyTH PAaBHOMEPHO JBIDKYILErOCs Tella OT BPEMEHU J[BIKCHHS Teja, CHJIbl TPEHHS CKOJBKEHHs OT Beca Tella, KayecTBa 00pabOTKH
MOBEPXHOCTEH TeJ M HE3aBHUCHMOCTU CHJIBI TPEHHUS OT IUIOIIAAM CONPUKOCHOBEHMs TEJ, CHJIbl YHPYTOCTH OT YIJIMHEHUS MpPYXKHUHBI,
BBITAJKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tella M OT TNIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT IIyOWHBI,
Ha KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUH IUIaBaHUS Tell, YCIOBHM paBHOBECUs pblyara M OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUMU Y4eOHOIO
WCCIICIOBAHMsI, COOMpATh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIEAys NPEIJIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YyJbTAThl TOIYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJE MIPEUIOKEHHBIX TaOJIHIl U TpaUKOB, A€1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYMH (IUIOTHOCTh BELIECTBA XHJIKOCTH M TBEPAOrO Teja, CUJIa TPEHUS CKOJIBKEHMS,
JaBJICHHE BO3/AyXa, BHITAIIKMBAIOIIAS CHIIA, IEHCTBYIONIAst HA MOTPYKEHHOE B JKUIKOCTh TEJO0, KOA(M(OUIIMEHT TOJIE3HOTO JIEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIeAysl MPEIOKEHHOW MHCTPYKIMU: MPH BBIIOJHEHWH U3MEPEHUI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYCHNE NCKOMOM BEINYHNHEL,

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIIMIIEI ACHCTBHS TPUOOPOB M TEXHHUECKUX YCTPOWCTB: BECHI, TEPMOMETP, THHAMOMETP, COOOIIAONINECS COCYbI, OapoMeTp,
pBIYar, MOoJBMKHBIN M HETOABIKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHIMIEI JCHCTBUS M3YyYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOICTB C ONMOpPOM HA WX OMHCaHUS (B TOM 4YHCIE:
MOJIIIUITHUKY, YCTPOICTBO BOJIONPOBOA, THAPABINYECKUNA MTpecc, MAHOMETP, BHICOTOMED, MOPIIHEBOM HACOC, apEOMETp), UCIOIb3Ys 3HAHUS
0 CBOMCTBaX (YM3MYECKUX SIBICHUH 1 HEOOXOUMbIE (PH3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPHUBOANTE MIPUMEPHI (HAXOAUTh MHMOPMAIMIO O MPUMEPax) MPAKTHYECKOTO MCIIONB30BaHU (U3NIECKUX 3HAHWHA B TIOBCETHEBHOW JKU3HU
1 obecnieueHust 6e30MacCHOCTH MU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOICTBaMHU, COXpAaHEHHUS 3/10POBbs U COOJIIOJICHUS HOPM
HKOJIOTHIECKOTO MTOBEICHUS B OKPYXKAOIIEH cpee;

OCYIIECTBIISITH OTOOP MCTOYHUKOB WH(popMarmu B VIHTepHETEe B COOTBETCTBUU C 3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIHXCS
3HaHUI M NMyTEM CPaBHEHHUS PA3JIMYHBIX MCTOYHHMKOB BBIIENATH HWH(GOpPMAIMIO, KOTOpasl SBJISETCS MPOTUBOPEUMBOM HIIM MOXET OBITh
HEJI0CTOBEPHOI;

WCTIOJIh30BATh MIPU BBHIMIOJIHEHUH YYEOHBIX 3a/IaHU HAyYHO-TIOMYJISIPHYIO JUTEPATypy (PH3HMUECKOTO CONEP)KaHMsI, CIIPABOYHBIC MaTepHAIIBI,
pecypcel cetn MHTepHeT, BiIajeTh NpUEMaMU KOHCIEKTUPOBAHMUS TEKCTa, NMpeoOpa3oBaHUs MH(OpMAIMM W3 OJHOW 3HAKOBOW CHUCTEMBI B

APYTYIO;



® C03/1aBaTh COOCTBEHHBIE KpPATKHE MHCbMEHHBIE U YCTHBIE COOOLIEHNS Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMaLuU GU3NIECKOTO COAEPKaHUs, B
TOM YHCIie yOJIMYHO JeNaTh KpaTKUe COOOIIECHHS O pe3ysIbTaTax MPOEKTOB WM YUYEeOHBIX UCCIIEAOBAHUH, IPH 3TOM TPAMOTHO MCIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3HKH, COIPOBOXKIATh BBICTYIICHHE IPE3EHTALUEH;

® [IpU BBIOJHEHUH YYEOHBIX NMPOEKTOB U UCCIECIOBAaHUN PAacHpenensiTh 00s3aHHOCTU B TPYIIIE B COOTBETCTBUU C IOCTaBJIEHHBIMU 3a/1a4aMH,
CIIEINTh 3a BBHINOJIHEHHWEM IUIaHA JEHCTBUH, aJEKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAaJ B JESATEIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHUE, YUUThIBasi MHCHUE OKPYKAIOLIMX.

K koniy o0y4yenus B 8 kjacce peaMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

® JCIOJIb30BaTh IIOHATHUSA: Macca M pasMepbl MOJEKYJ, TEIJIOBOEC [BHKEHHME aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEILECTBA,
KpUCTAJUIMYECKUE M aMOp(HbIE Teja, HACHIIIEHHBIH W HEHACBHIEHHbIH Map, BIAXKHOCTb BO3[yXa, TEMIepaTypa, BHYTPEHHSS SHEPIUs,
TEIUIOBOM JABUIATEllb, JIEMEHTAPHBIN IEKTPUUECKUN 3apsl, JIEKTPUIECKOE M0JIE€, IPOBOJHUKH U TUDJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUI
TOK, MarHUTHOE I10JIE;

® pa3nuyaTh SBJIEHUS (TEIUIOBOE pAaCIIMPEHUE U CKaTHe, TeIiolepesaya, TEIUIOBOE pPAaBHOBECHE, CMauyMBaHUE, KallWJULIPHbIE SBJICHUS,
UCIapeHue, KOHJAEHCAllUd, IUJIaBJI€HHE, KpUCTauIM3auus (OTBEepAEBaHME), KUIIEHUE, Terulonepenayda (TEMIONPOBOJIHOCTb, KOHBEKIMS,
U3Iy4YEeHUE), SJIEKTpU3alus Tell, B3auMOJICHCTBHE 3apsaoB, ACUCTBUS AIIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3auMOJIEHCTBHE
MarHuToB, J€HCTBUE MarHUTHOTO I10JI1 Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKLHS) [10 OMMCAHUIO UX XapaKTEPHbIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SBICHUE;

® DAacHo3HaBaTh IPOSBICHUE H3YYEHHBIX (U3UYECKUX SBICHUH B OKPYXKAIOLIEM MHpE, B TOM 4Hucle (PU3MYECKHE SIBIECHUS B IPHUPOJE:
[IOBEPXHOCTHOE HATSDKEHUE U KallWUIApHBIE SIBJICHUS B IPHUPOJE, KpUCTAJUIbl B npupoie, usinydeHue CoiHIa, 3aMep3aHHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUYECKUE SIBJICHHUS B aTMocdepe, 3JIEKTPUUYECTBO KHMBBIX OPraHU3MOB,
MarHuTHOe moJie 3eMild, Jpeid MOoJaICOoB, POJIb MAarHUTHOTO MOJIA JUISl KU3HU Ha 3emile, MOJISIPHOE CHUSHHE, NpPU 3TOM IEPEBOAMTH
MIPAKTUYECKYIO 3ajjauy B yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUMH;

® OMNUCHIBATHh M3Y4YCHHbIE CBOWCTBA TeJN M (PU3MUYECKHE SBJICHHUS, MCIONB3Yys (hU3MUYECKHe BEIWYMHBI (TeMIlepaTrypa, BHYTPEHHSS SHEprus,
KOJINYECTBO TEIUIOTHI, YJENIbHAs TEIUIOEMKOCTh BEHIECTBA, yJeNbHas TEIJIOTa IUIABICHMS, YJelbHas TEIUIOTa MapooOpa3oBaHus, yJelbHas
TEIUIOTa CrOpPaHUs TOIUIMBA, KO3()(UIIMEHT MONe3HOro ASWCTBUS TEIIOBOM MAlllMHBI, OTHOCUTENIbHAS BIQKHOCTh BO3JyXa, dJEKTPUUECKUN
3apsijl, CHJa TOKa, 3JIEKTPUYECKOE HANpsKEHUE, CONPOTUBICHHE NPOBOJHMKA, YAEIbHOE COINPOTHBIEHHE BELIECTBA, pabOTa M MOIIHOCTh
JIEKTPUUYECKOTO TOKA), MPHU ONMHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT HCHOJIB3YyEMBIX BEIUYMH, 0003HAUYEHUS U €IUHUIIBI
(bu3NYecKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYHMHY C IPYTMMH BEIMYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapaKkTepU30BaThb CBOMCTBA TeJ, (PU3HUECKUE SBICHHUS U MPOIECCHI, UCTIONb3Ys OCHOBHBIE IMOJI0KEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpHH
CTPOEHUS BEIECTBA, MPUHIIMII CYNEPHO3HULINH MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma Jiis ydyacTka Ienu,
3aKkoH Jxoyins—JIeHIa, 3aKoH COXpaHEeHUsl YHEPTUH, TIPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBATh €I0 MaTEMaTUYECKOE
BBIPAKCHHUE;

e OOBICHATH (PU3UYECKHE MTPOLECCH] M CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYalMi MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BhISABIAThH
MIPUYMHHOCIIEACTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMOpod Ha 1—2 H3ydeHHBIX CBOMCTBA (DU3MUECKHUX
SABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemiats pacu€THbIE 3a7auyd B 2—3 NEHCTBUS, HCIONb3Ys 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3aJjaud 3alHChIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK TAHHBIX JJISi PEHICHUS 3a/Ja4H, BbIOMPATh 3aKOHBI M (HOPMYIIBL,
HeoOXOouMBIE /Ui €€ pelIeHus, IPOBOIUTH pacyEThl U CPAaBHUBATH MOJYyUYEHHOE 3HaYeHUE (PU3NUECKON BEIHMUMHBI C U3BECTHBIMH JIAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3UYECKHX METOJIOB, UCIOJb3Ys OMHCAHUE HCCIIEOBaHUS, BBIICISTDH
IIPOBEPSAEMOE IIPENII0NIOKEHNE, OLIEHUBATD IIPABUIIBHOCTD MOPSsI/IKA IPOBEICHUS UCCIIEOBAHMUS, JIENIaTh BBIBOIBL;

MIPOBOJIUTH OIBITHI O HAOIIOACHUIO (DU3UYECKHX SBICHUN WM (PU3MUYECKUX CBOMCTB TeN (KANWJUISPHBIC SIBICHUS, 3aBUCHMOCTD JIaBJICHUS
BO3[lyXa OT ero oOB&Ma, TemmepaTypbl, CKOPOCTH Mpollecca OCThIBAHHMS M HArpeBaHus IPU HU3IYyYEHUU OT I[BETa H3JIyvarouleu
(moryomaroniei) NOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJbI OT TEMIIEPATypPbl KUAKOCTU U IUIOIIAIU €€ IMOBEPXHOCTHU, JIEKTPU3ALUS TN U
B3aMMOJICIICTBIE DJIEKTPUUYECKUX 3apsAl0B, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHWTOB, BU3yaJlIM3allUs MAarHUTHBIX TIOJEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOT'O OJISl HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJIBUraTElIsl IOCTOSHHOIO TOKA):
dbopMynupoBaTh MPOBEPSIEMBbIE MPEANOIOKEHUs, COOUpaTh YCTAaHOBKY U3 MPEIVIOKEHHOTO OO0OpYIOBAaHUS, OMUCHIBATH XOJ OMBITa U
(hopMyJIHPOBATH BBHIBOJIHI;

BBIIIOJIHATh NpPSIMbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEJIbHON BIA)XKHOCTU BO3/yXa, CHJIBI TOKa, HAINpPSDKEHUSI C MCIIOJIIb30BAaHHEM
AQHAJIOTOBBIX MNPHOOPOB M JATYMKOB (U3NYECKUX BEIUYHH, CPaBHUBATh pE3yibTaThl H3MEPEHUN C Y4ETOM 3a/laHHOM aOCONIOTHOM
MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHUCUMOCTH OJHOHM ()M3MYECKON BEIMYMHBI OT APYTOW C HMCIOJIB30BAHUEM IPSMBIX W3MEPEHUH (3aBHCHMOCTH
COINPOTHUBIICHUS MPOBOJHUKA OT €ro AJUHBI, IUIOMAAN MONEPEYHOr0 CEUYCHUS U YICIBbHOTO COMPOTUBIICHHS BELIECTBA MPOBOJHUKA, CHIIBI
TOKa, WAYIIEr0 4epe3 MPOBOJHUK, OT HAIPSHDKEHHS HA IPOBOJHUKE, HCCIIEIOBAHUE IOCIEI0BATEIbHOIO M MapajlIeIbHOIO COEIMHEHUN
IIPOBOJIHUKOB): TUIAHUPOBATh HUCCIIEOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, Cielys NMpeyIoKEeHHOMY IUIaHy, (GUKCHUPOBATh
Pe3yJIbTaThl OJYYEHHON 3aBUCUMOCTH B BUJIE TaOIHIl U TpauKOB, AeaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

MIPOBOAUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BeIMUYMH (yAeibHas TEeIIOEMKOCTb BEIECTBA, CONMPOTHUBIIEHUWE IMPOBOAHMKA, paboTa U
MOIITHOCTh  AJIEKTPUUYECKOTO TOKAa): IUIAHUPOBaTb HU3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYI YCTAHOBKY, CIeIys MpeIoKeHHON
WHCTPYKIIMY, ¥ BEIYUCIIATH 3HAUCHHNE BETMUNHBI;

coOJr01aTh MpaBUiia TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ J1abopaTopHBIM 000PYA0BaAHUEM;

XapaKTepu30BaTh MPUHIMIBI I€HCTBUS U3yUYEHHbBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX ONMUCaHMS (B TOM YMCIE: CHCTEMa
OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYMK DJIEKTPUUECKON BSHEPIuu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHI, HarpeBaTeNbHbIE IEKTPONPUOOPHI (IPUMEPBHI), HNEKTPUUECKHE TPEJOXPAHUTEIH, HIEKTPOMArHUT, IEKTPOABUTaTeNb TOCTOSHHOTO
TOKa), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U He0OX0oauMble (PU3HUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOHMCTBA W HM3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM M CXEMATUYHBIM PHCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOPAHUs, SJIEKTPOCKOI, PEOCTAT), COCTABIIATh CXEMBbI AJIEKTPHUECKUX
Henei ¢ mocieAoBaTelbHBIM M TMApPAJICIbHBIM COEAMHEHHEM JJIEMEHTOB, pa3jinyasi YCJIOBHbIE O0OO3HAUEHHUS 3JIEMEHTOB AJIEKTPUUYECKUX
Hemne;

MPUBOAUTE MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTHUYECKOTO MCIOIb30BaHUS (U3NUYECKUX 3HAHWM B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPU O0paleHNH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXpaHEHUS 3/10pOBbs U COOJIIO/IEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILIEN CPELE;



® OCYILECTBIIATh NOUCK HH(pOpMAIMKM (PU3MUECKOro conaepkaHus B lHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUW M IMyTEM CpPAaBHEHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACIATH HH(OPMAIIHIO, KOTOPAS SBJSETCS MIPOTUBOPEUMBOM MIT MOKET OBITH HEIOCTOBEPHO;

® UCMOJB30BATh NPU BBIMOJIHEHUH YYEOHBIX 3a/laHU HAyYHO-TIOMYJISAPHYIO JUTEPATYpPy (PU3HMUECKOTO CONEP)KaHMs, CIIPABOYHBIC MaTepHAIIBI,
pecypcrl cetu MHTepHeT, BiIaseTh NpUEMaMU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs MH(OpMAaMKM U3 OJHOW 3HAKOBOW CHUCTEMBI B
ApYTyIo,

® Co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHus, 0000mas nHGOpMaIMio U3 HECKOJIBKUX HCTOYHHKOB (PM3NYECKOTO
COJZIEpKaHUsA, B TOM YHUCIIe MyOJMYHO NPEACTABIATh PE3yJbTaThl MPOEKTHOW WM MCCIENOBATENIbCKON NESITEIbHOCTH, MPU ITOM I'PaMOTHO
MCIOJIb30BATh U3yUYCHHBIH MOHATUIHBIN anmapaT Kypca (U3MKH, CONPOBOX/IATh BHICTYIUICHUE NIPE3CHTALIUECH;

® [IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3UUECKUX IPOIECCOB PACHPEACIATh OOS3aHHOCTH B TPYIIIE B COOTBETCTBHU C
MIOCTaBJIEHHBIMU 3aJlauaMU, CJICAUTD 3a BBIIOJIHEHHEM IIJIaHa IeHCTBUIA M KOPPEKTUPOBATh €ro, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B
JeSITeIbHOCTD IPYTIbI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3pemaTrb KOH(IUKTEI.

K koH1y o0yueHnus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTh Y O0YUarOIUXCS YMEHUI:

® UCMOJb30BaTh MOHATHS: CUCTEMa OTCYETA, MaTepUanbHas TOYKA, TPAEKTOPUS, OTHOCUTEIBLHOCTh MEXAHWYECKOIO JABMIKEHMS, Aedopmarus
(ynpyras, miactudeckas), TpeHHE, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTD U IIEPErPY3KH, LIEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTP TSKECTH TBEPJOrO TeNa, paBHOBECHE, MEXaHMUECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, JEKTPOMArHUTHbIE BOJIHBI,
IIKaJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W JAJIbHO30PKOCTh, CHEKTPHl MCIYCKAHWS W TOTJIONIEHHs, anb(a, Oera- U ramMma-
W3Jy4YEeHHUs], U30TOIIbI, siZiepHasi SHEPreTUKa;

® pa3nMyYaTh ABJICHUA (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JBM)KEHUE, pAaBHOYCKOPEHHOE NMPSMOJIMHEHHOE IBH)KEHUE, CBOOOHOE
MaJeHue TeJl, PAaBHOMEPHOE [BHUKEHHE II0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBM)KEHHE, KoJeOaTelbHOE [BUKEHHE
(3aTyxarolye M BBIHYXKACHHBIE KojeOaHMs), PE30HAHC, BOJHOBOE [BM)KEHUE, OTPaXXCHHE 3BYKa, MPSIMOJMHEHHOE pPacHpoCTpaHEeHuE,
OTpaKCHHE U MPEIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHHE OEJIOro0 CBETa B CIIEKTP M CI0XKEHUE CIIEKTPAIbHBIX
I[BETOB, IMCIIEPCUsl CBETa, €CTECTBEHHAs pPAaJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTpa H3JIy4eHHUs) IO OINUCAHHIO HX
XapaKTEepPHBIX CBOMCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

® pacrno3HaBaTh NPOSBICHUE U3YyUEHHBIX (PU3NUYECKUX SIBJICHUN B OKpY:KarolleM MUpe (B TOM 4yHciie (pU3NUECKUE SIBICHUS B IPUPOJIE: MPUIIUBbI
U OTJIMBBI, JABWKEeHHE MiaHeT COJIHEYHOW CHUCTEMBbl, PEAaKTUBHOE JBU)KEHHME J>KHBBIX OPTraHHW3MOB, BOCHPHUITHE 3BYKOB >XUBOTHBIMH,
3eMJIeTpsICeHUE, CeCMHUYECKUE BOJHBI, I[yHAMH, 3XO, IIBETa TeJl, ONTHYECKUE SIBIECHUS B MPUPOJE, OMOJOrHuyeckoe ACWCTBUE BHAUMOTO,
ybTpaduoIETOBOTO U PEHTIC€HOBCKOIO M3JTyUYEHUM, €CTECTBEHHBIM paJMOaKTUBHBIMN (DOH, KOCMUYECKUE JIyUH, PATUOAKTUBHOE H3ITydeHHE
IIPUPOJHBIX MUHEPAJIOB, JECHCTBHUE PaJMOAKTUBHBIX M3JyUYEHUH HA OPraHu3M YeJOBeKa), IPU 3TOM IEPEBOAUTH NMPAKTUYECKYIO 3a/1adyy B
y4eOHYI0, BBIJICNIATD CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (GUBNUYECKUX SIBIICHUM;

® ONUCHIBATh U3YUYEHHBIE CBOICTBA TeN U (hU3HUECKUE SIBJICHUS, UCIIONB3YS (PHU3HUECKHE BETUYUHBI (CpEAHsSI U MTHOBEHHAs! CKOPOCTh Teja MpU
HEPAaBHOMEPHOM JABW)KEHHUH, YCKOPEHHE, IEPEMEILLIEHHUE, ITyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIAa TSHKECTU, YCKOPEHHE
CcBOOO/JIHOTO MaJieHusl, BeC Teja, UMITYJbC Teja, UMIYJbC CHUJIBl, MeXaHW4eckas padoTa M MOIIHOCThb, MOTEHLHUAalIbHAs SHEPrus Teja,
MIOJIHATOTO HAaJl IOBEPXHOCTBIO 3€MJIM, IOTEHLUAIbHASI SHEPTUS CHKATOM MPYKUHBI, KHHETUYECKAs] SHEPTUS, MTOJHAs MEXaHUUYECKasl DHEPIUs,
MepHoJ, U YacToTa KojieOaHWM, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTellb NMPEJIOMJICHUS Cpeibl), MpH
OINMCaHUM MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIB3YEMbIX BEIUYMH, 0003HAYCHUS U €IUHHIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTh



(dopMyJBl, CBS3BIBAIOLINE MaHHYIO (U3MYECKYIO0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpaUKd HU3yUYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NYECKUE SBJICHUS U IPOLECCHI, UCIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIuH, 3aKOH BCEMHUPHOTO TATOTEHHUS,
MPUHIUI CYTEPIO3ULUHN CHJI, IPUHIUI OTHOCUTENBHOCTU [ anuiest, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCA, 3aKOHBI OTPAKEHHS U
IIPEJOMIICHUSI CBETA, 3aKOHBl COXPAHEHUsS 3apsI0OBOIO M MacCcOBOIO 4YHCENI IpU SAACPHBIX peakUusX, IpU 3TOM JaBaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA U 3aITUCHIBATH €0 MATEMAaTHUECKOE BBIPAKEHUE,

OOBSICHATH (PM3NYECKHE MTPOLIECCHl M CBOICTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE CHUTyalluid MPAKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHME M3 2—3 JIOTMYECKMX LIaroB ¢ ONOpoM Ha 2—3 HM3y4YEHHBIX CBOMCTBA (PU3UYECKUX
SABJICHU, (PU3UUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIC 3a7aud (ONMUPAIOIIUECS HA CHCTEMY M3 2—3 ypaBHEHUIl), MCIIONIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBaIOIIUE (hr3muecKue
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a[audl 3alMChIBaTh KPATKOE yCIOBUE, BBIABIATh HEJOCTAIOIME WIIM U30BITOUHbIE JaHHbIE, BHIOUPATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JJIsi PEUICHHUS, IPOBOAUTH PACUYETHI U OLIEHUBATh PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (pr3myecKon
BEJIMYMHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPblE MOXKHO PELIUTh HNPU MOMOIIM (U3NYECKUX METOJIOB, MCIIOIb3Yysl ONUCAHHWE UCCIEIOBaHMS, BBIIEIATH
MPOBEPSEMOE TPEATONIOKEHUE, OICHWBATh MPABHIBHOCTh MOPSAKA IMPOBEACHUS HCCICIOBAHUSA, JIENIaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOJEHUN U OIIBITOB;

IIPOBOJIUTH OMBITHI 110 HAONIOJEHUIO (U3UYECKUX SIBICHUM MM (U3UYECKUX CBOICTB Ten (M3ydyeHHEe BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEeHHS YHEPTUH, 3aBUCUMOCTD MIEpH0/1a KoJeOaHUil MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MallbIX KoJIeOAHUHM, NPSMOJIMHEWHOE paclpoCTpaHEHHE CBETa, pa3joXeHHue Oenoro cBera B CHEKTpP, W3y4YE€HHE CBOMCTB
M300pakeHUs] B TUIOCKOM 3€pKalie M CBOWCTB M300paKeHHs MpeaMeTa B COOMparolieil JIMH3e, HAONIOJCHHWE CIUIONIHBIX M JIMHEWYaThIX
CIIEKTPOB H3JIy4EHHs): CAMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY M3 M30bITOUHOro Habopa 0OOpYyJIOBaHHS, ONMMCHIBATH XOJ ONbITA M €ro
pe3yabTaThl, GOPMYITUPOBATH BEIBOIBI;

MIPOBOJIUTH MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX U3MEPEHHH, ONIpeeisis CpeHee 3HaueHHe N3MepsieMoi BeTnuuHbl ((poKycHOe paccTosiHue
coOuparolei JTMH3bI), 000CHOBBIBATH BHIOOP cr1oco0a M3MepeHust (M3MEPUTENHLHOTO Mprudopa);

IIPOBOJIUTH MCCIIEI0OBAHNE 3aBUCUMOCTEH (PM3NUECKUX BEJIMYMH C UCMOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBIKEHHM 0€3 HadyaJbHOM CKOPOCTH, MepHoa KoJeOaHWH MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTpaXeHWsl CBETa OT yIJia MaJCHUS W yIiia MPeJIOMJICHHUS OT yrJia MaJeHus): IJIAaHUPOBATh MCCIENOBaHHUE, CAMOCTOSTEIILHO COOMPaTh
YCTAHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBHCHMOCTH (U3MUECKUX BEJIMYMH B BHJE TaONUIl U TpadUKOB, JenaTh BBIBOABI 11O
pe3ysbTaTtaM HCCle0BaHMUS;

MIPOBOJIUTh KOCBEHHBbIE HM3MEpeHHs] (PU3MUECKUX BENWYHH (CPEIHSSA CKOPOCTh M YCKOpEHHE Tella TPU PAaBHOYCKOPEHHOM JIBIKEHHH,
YCKOpEHHE CBOOOAHOTO MaJeHHUs, KECTKOCTh MPYKHUHBI, KOOPPUIUEHT TPEHUS CKOJbKEHHs, MEXaHUuecKasi paboTa U MOIIHOCTh, YacTOTa U
Mepruosl KoJeOaHWH MaTeMaTHYeCKOT0 W TPY)KHMHHOTO MAasTHUKOB, ONTHYECKas CHiIa COOMpAaromieid JMH3BI, PaIHoaKTHBHBIA (OH):
IUTAHUPOBATh M3MEPEHMs, COOMpaTh OSKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBINOJIHATH W3MEPEHUs, CIEAys NPEATOKEHHON HHCTPYKIHH,
BBIUUCIIATH 3HAUCHUE BEJTMUMHBI M aHAIM3UPOBATH IMOJIyYEHHBIE PE3yNIbTATHI C YUETOM 3a/IaHHON TIOTPEIIHOCTH U3MEPEHUIA;

co0JIr0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;



pa3nuyaTth OCHOBHBIC NMPU3HAKA M3YYCHHBIX (PH3MUECKUX MOJEICH: MaTephalibHasl TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOYCUHBIH MCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, [UIaHeTapHas MOJEIb aTOMa, HYKJIOHHAs! MOJIETIb ATOMHOTO S/Ipa;

XapaKTepU30BaTh TMPHUHIMIBI JEHCTBUS HM3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOM HAa WX OMUCAaHUS (B TOM YHUCIE:
CIHJIOMETp, JATYHKH IOJIOKCHHS, PACCTOSHUS M YCKOPCHHsS, pakKeTa, dXOJIOT, OYKH, MEPHCKOIN, (oToammapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOIN, JO3UMETp, Kamepa BuiIbCOHA), WCHONB3Yys 3HAHUS O CBOWCTBAaX (PU3MYECKUX SBICHHA W HEOOXOAHUMBIC (DHU3UYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHYHBIC PHCYHKH HW3YyYEHHBIX TEXHHUYECKUX YCTPOWCTB, W3MEPUTENIBHBIX MPHOOPOB M TEXHOJIOTHUYECKUX
MPOLIECCOB TPH PEUICHUH Y4YeOHO-TIPAKTHYECKUX 3a]lad, ONTHYECKHE CXEMBI I TOCTPOSHUS H300pKEHUN B TUIOCKOM 3€pKaie |
cobuparoiei JuH3E;

MPUBOAMTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPAKTHYECKOTO MCIIOJIb30BaHUS (U3NYECKUX 3HAHWIA B TIOBCEJIHEBHOW JKU3HU
IS o0ecTieueHus: 0€30IaCHOCTH TP OOpANICHUH C IPUOOpAMU U TEXHHYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3I0POBbsS M COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEH cpele;

OCYIIECTBIISATh IOUCK MH(pOpMAIMKH (PHU3UUECKOT0 coaepkaHusi B MIHTepHeTe, caMOCTOATENILHO (OPMYJIUPYS MOMCKOBBIM 3arpoc, HaXOIUTh
ITyTH ONPEJICIICHUS JOCTOBEPHOCTH MOJIYYCHHON HH(POPMAIH Ha OCHOBE UMEIOIINXCS 3HAHUN U TOTIOJTHUTEILHBIX UCTOYHHKOB;
WCIIOJIb30BaTh MPH BBIMOJHCHUN YYCOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (U3MUYECKOTO COJCpIKAHUs, CIPABOYHBIC MaTepUabl,
pecypenl cetr MIHTepHET, BiIaieTh NMPUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, NpeoOpa3oBaHusi WH(DOpMAIMK U3 OJHOW 3HAKOBOW CHUCTEMBI B
ApYTy1o;

CO3/1aBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC COOOMICHNS HAa OCHOBE MH(OPMAITUHN U3 HECKOJIBKUX UCTOYHUKOB (DH3MYECKOTO COJICPIKAHUS,
MyOJUYHO TIPEJCTABIIATH PE3yJbTAaThl MMPOCKTHON WM MCCIICOBATEILCKON JESATEILHOCTH, TIPU 3TOM T'PaMOTHO HCIOJIL30BaTh M3yYCHHBIH
MOHATUMHBIN amnmapar u3ydaeMoro paszzaena (pU3UMKU M COMPOBOXKIATh BBICTYIUICHHE Mpe3eHTaluell ¢ y4€ToM OcOOeHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
K
Ne HaumeHnoBaHue pa3/iesioB U TeM OIHECTRO qa;?B n DJIeKTpOHHbIE (HH(POBDIE)
n/n NMPOrpamMMblI Bcero p;);)TTI::HLHHe p;)ﬁz::;zmemne o0pa3oBaTebHbIE PeCypChl
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 dusnKa - HayKa 0 IpUupoje 2 https://m.edsoo.ru/Z1V7L302N
1.2 du3nyecKkre BeITUYNHEI 2 1 https://m.edsoo.ru/K5VOT6K4K
1.3 EcrecTBeHHOHAYUYHBI METO/T TTIO3HAHUS 2 1 https://m.edsoo.ru/UOY1E8T7R
Wroro no pazneny 6
Paznea 2. [leppoHayanbHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 Crpoenue BemiecTBa 1 https://m.edsoo.ru/W1D9YOC7F
22 JBIKCHIE U B3AHMOZICACTBHE acTHLL 2 1 https://m.eds00.ru/A9T9P8S6R
BEIIECTBA
23 ArperaTHble COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Hroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHeE Tel
3.1 MexaHn4ueckoe IBIKEHNE 3 https://m.edsoo.ru/S8Y6FSF71
32 Wueprus, Macca, TUIOTHOCTh 4 1 https://m.edsoo.ru/C318B7U3M
33 Cwuia. Bunpl cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Hroro no pazneny 21

Paznea 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenavya naBneHust TBEpAbIMU
TeJaMU, JKUJIKOCTSIMHU U Ta3aMH

4.1

4.2 JlaBneHue KUuJIKOCTH 5
4.3 AtmocdepHoe naBiacHHE 6

https://m.edsoo.ru/X9P8J2M7R

https://m.edsoo.ru/Z9F3WOR9Z
https://m.edsoo.ru/Q8S1E3WI1Q



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q

JlelicTBuE ®KUJIKOCTH U T'a3a Ha MOrPYyKEHHOE

4.4 7 3 https://m.edsoo.rt/XIN1QITIK
B HUX TEIIO
Hroro no pazneny 21
Paznea 5. PaGora n MOIIHOCTB. JHeprus
5.1 Pabota u MontHOCTh 3 1 https://m.edsoo.ru/Q5A4L 8MEW
52 [TpocThie MeXaHU3MBbI 5 1 https://m.edsoo.ru/P3HETOGSW
53 MexaHuuecKasi SHeprusi 4 1 https://m.edsoo.ru/KOPEFIOMSEI
Wroro no pazneny 12
PezepBHOE Bpemst 3 https://m.edsoo.ru/V1S2D2X6R
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KJIACC

KoauuecTBo 4acoB
Ne i/ HaumeHoBaHue pa3ieioB U TeM K n DJieKTpoHHbIE (U (PPOBBIE)
) NMPOrpaMMblI Bcero p;;)TTI::HBHHe p;)ﬁi:)l:‘)l;l'lCCKl/le o0pa3oBaTeIbHbIE PeCypChI
Pa3nea 1. TenioBble siBJIeHUSA
1.1 CrpoeHre u CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2V1R
1.2 TemnoBbIe poIeCcCh 21 1 5 https://m.edsoo.ru/F712M902V
Wroro no pazneny 28
Pazneun 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
2.1 3HeKTqueCKH? 3apAIbL. 3apAKCHHBIE TeA 7 1 https://m.edsoo.ru/B7Y8RIASA
U KX B3aUMOJICHCTBUE
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 2 7 https://m.eds00.ru/O5S3Y2NO0J
2.3 MarHuTHBbIC SIBJICHUS 6 1 1.5 https://m.edso0o0.ru/V2V6P6T3S
2.4 DJNIEKTPOMAarHuTHasi MUHIYKIHUS 4 https://m.edsoo.ru/V7C3B4P8F
Uroro no pazueny 37
PesepBHOe Bpems 3 https://m.edsoo.ru/C8J6U6B7I
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuyecTBO 9acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/m NMPOrpaMMblI Bcero g;;:ﬁ(:ﬂbnme :)I;’ﬁ:l;zmem"e o0pa3oBaTeIbHbIE PeCypChI
Pa3znen 1. Mexanuveckne siBJeHUSA
1.1 Mexarmusieckoe ABIKEHNE H CHIOCOOK €T0 10 1 https://m.eds00.ru/TSL5V2H4Q
OTIHCAHMSI
1.2 BsaumonetictBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXpaHEHHS 10 3 https://m.edsoo.ru/TOI6K2G3M
Uroro no pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 MexaHnnyeckue KojieOaHus 7 3 https://m.edsoo.ru/R914YOM6Z
2.2 MexaHuyeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/I9K8UINEM
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMArHUTHOE MOJIE€ U YJIEKTPOMATHUTHBIE BOJIHBI
3.1 VIEKTPOMATHHTHOE NOJE 6 2 https://m.edsoo.ru/E309B172L
9IIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3nen 4. CBeTOBbBIE SIBJIEHUA
4.1 3aKOHBI paCIIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/F3GOV6H20Q
4.2 JIuH3bI U onTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/Z8D1B7TOV
43 PaznoxxeHue 6enoro cBera B CIEKTP 3 2 https://m.eds00.ru/Z9X0C2NOL
Hroro no pazneny 15
Paznen S. KBanToBble siBJIeHUS
5.1 HcnyckaHue 1 MOTJoUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/R6V4J7V8S
5.2 Ctpoenune aTOMHOTO siipa 6 1 https://m.edsoo.ru/L3EOT6R2Q



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q

53 ‘ SnepHbIe peakIuu 7 1 https://m.edsoo.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pa3zneu 6. IloBTOpUTEIbHO-00001HAKO NI MOYJIb

6.1 E;S:;g;iﬁi; 3":;’%‘“}5;‘;‘2 COACPAAMIA 9 2 https://m.eds00.r/O7S0Z6M3I
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I




