MYHUIHUITAJIBHOE BIO/KETHOE OBINEOBPA30OBATEJIBHOE YYPEKIEHUE
CPEJIHAA OBINEOBPA3OBATEJIBHAS IIKOJIA Ne 4

(MBOY COII Ne 4)
PACCMOTPEHO COI'TACOBAHO YTBEPXKJIEHA
IIpoTtoxkou ot 25 aBrycra 2025 1. Ne 1 3amecTUTEb TUPEKTOPA NMPHUKA30M JHPEeKTOpa
3aceganusa HIMO no YBP MBOY COII Ne 4
Konecuukona E.B. ot 28.08.2025 Ne 156
26 aBrycra 2025 1.

Padouasi nporpamma no ¢gpusuke aJs /-9-X KJaccoB

ITosicHuTeIbHAS 3aTIMCKAa
Pabouass mporpamma mo (u3MKe Ha ypOBEHb OCHOBHOIO 00IIero oOpa3zoBaHus [UIs oOydarommxcs 7-9-x
kiaccoB MBOY COII Ne 4 pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit deaepanumny;
npukaza MunnpocBemenus ot 31.05.2021 Ne 287 «OO6 yrBepxkieHuu ¢eaepaibHOrO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOT'O OOIIET0 00pa30BaHUM;

o mnpukaza MunnpocsemieHus ot 18.05.2023 Ne 370 «O6 yrBepkaeHuu deaepanbHOi 00pa3oBaTenbHOM
MIporpamMMbl OCHOBHOTO 00111er0o 00pa3oBaHUs»;

e mpukaza Munnpocsemenus or 22.03.2021 Ne 115 «O06 yrBepxknenuu llopsaka opraHuzanuu u
OCYIICCTBIICHUSI  00pa30BaTEIbHOW  JACSITENBHOCTH TI0 OCHOBHBIM  00IIC00pa30BaTEIbHBIM
nporpaMMam — o0pa3oBaTeIbHBIM IPOrpaMMaM Ha4aJIbHOI'O OOIIEro, OCHOBHOI'O OOIIEro U CPeHEro
o011ero 0opa3oBaHuUs»;

e KOHUEMNIMHU NpenojaBaHus yuyeOHoro npeamera «Duznkay;

e CII 2.4.3648-20 «CaHUTapHO-3MUAEMHOJIOTHYECKHE TPEOOBAHUS K OpraHM3alUsM BOCIHUTAHUS U
00y4YeHHMsl, OTJbIXa U 03/I0POBIICHUS JETEH U MOJIOJIEKHY, YTBEPKIEHHBIX TOCTAHOBJICHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckne HOpMaTUBHI M TpeOOBaHUS K 0OecCreueHUI0 0e30MacHOCTH U
() 6e3BpeaHOCTH TS YesioBeKa (PaKTOPOB Cpeabl OOWMTaHUS», YTBEPKICHHBIX MOCTAHOBICHUEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e (enepanbHOl paboueil mporpamMmsl o yueOHOMY npeameTy «Du3ukay.

Pabouas nmporpaMma OpueHTHpPOBAaHA Ha ILI€JIeBbIE IPHOPUTETHI, CHOPMYIHPOBAHHBIE B (eepaabHOoi paboueit
IIporpaMMe BOCIUTaHUs U B paboueit nporpamme Bocriutanuss MbOY COILL Ne 4.

IIporpamma no ¢u3uke Ha ypoBHE OCHOBHOIO OOIIEro oOpa30BaHUS COCTAaBJIEHA HAa OCHOBE IOJIOKEHUH U
TpeOOBaHUN K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOM MpPOTrpamMMBbl,
npencrasieHHbix B PI'OC OO0, a takxke ¢ yderoM QenepaabHOi paboyeil mporpaMmbl BOCIIUTaHHUS H
Konnenmuu npenogaBanus yaeOHoro npeamera «Dusuka.

ConepxaHnue mporpaMMbl Mo (pu3Mke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
oOyyaroluxcsi U OpraHU3alMIi0 M3ydyeHUs (U3MKU Ha JeATeIbHOCTHOM OocHOBe. B mporpamme mno ¢usuke
YUUTBIBAIOTCSI BO3MOXKHOCTH yueOHoro mpeamera B peanuzanuu tpedoanuit ®I'OC OO0 k miaHHpyeMbIM
JUYHOCTHBIM U METANpeJAMETHBIM pe3ylbTaraM OOyYeHHs, a TaKKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-
HAYYHBIX y4EOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl.

[IporpamMma mo ¢u3MKe ycTaHaBIMBaeT paclpeiesieHue ydyeOHOro marepuaia no rojgam oOyudeHus (1o
KJlaccaMm), NpEAaraeT MPUMEPHYIO IOCIEN0BATEIbHOCTh M3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSA
MIPEIMETHOTO COZIEPKAHMSI U yUeTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Tporpamma no ¢u3uke pa3paboTaHa C LENIbI0 OKA3aHUS METOINYECKOMN MMOMOIIIM YYUTEIIO B CO3JaHUU paboyeit
MIPOrpaMMBbI 110 Y4eOHOMY MpPEIMETY.

@dusnka SBISETCS CHUCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB, IOCKOJIBKY
(hu3MYecKre 3aKOHBI JIS)KaT B OCHOBE MIPOIIECCOB M SIBJIICHUM, H3y4aeMbIX XUMHUEH, ONOJIOTHEN, aCTPOHOMUEH 1



¢usnveckoil reorpadueif, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEJOCTaBiIsIeT Haubojee
siCHbIe 00pa3Lbl MPUMEHEHUS HAyYHOTO0 METO/1a MO3HAHUS, TO €CTh Coco0a MOIyYeHHUs] JOCTOBEPHBIX 3HAHUMN
0 MHUDE.
Omna w3 THaBHBIX 3a1ad  (U3MUECKOro O0Opa3oBaHUS B CTPYKType 0OImero oOpa3oBaHUS COCTOMT B
(bopMHpPOBaHNYN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U MHTEpECa K HayKe y 00y4Yaromuxcsl.
W3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMPEAINOJAraeT OBJaJICHHE CIEAYIOIUMUA KOMIETEHTHOCTSIMU,
XapaKTEepU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:
e HAY4YHO OOBSICHSTH SIBJICHUS,
e OLIEHUBATh U IOHUMATh OCOOEHHOCTHU HAyYHOI'O UCCIIEI0BAHUS;
e HMHTEPIPETUPOBATH JaHHBIC U HCIIOIb30BATh HAYUHBIE I0KA3aTEIbCTBA AJISl IOTyYEHUS BBIBOJIOB.
enmn w3ydeHuss (U3MKM HA YpOBHE OCHOBHOrO oOmiero oOpa3zoBanus omnpeneneHsl B KoHuenmmu
npenofaBaHus yueOHoro npeamera «Dusmka» B oOpazoBaTesbHbIX opraHuzanusax Poccuiickoit @enepanuu,
peayn3yIolMX OCHOBHbIE O00I1€00pa3oBaTeIbHbIE IIPOrpaMMBbl, YTBEp)KIACHHOW pemeHueM Kounerun
MunuctepctBa npocBenieHus: Poccutickoit @eaepanun (nmpotokod ot 3 aexadps 2019 roga Ne [TK4BH).
Henn usyvyenus ¢pusuku:
e TmpuoOOpeTeHHe MHTEepeca U CTPEeMIICHUS 00YYaroIIUXCS K HAyYHOMY M3YYEHHIO MPHUPOJBI, Pa3BUTHE
UX MHTEJUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TNPEJCTABICHUNH O HAYYHOM METOJE IMO3HaHUS M (POpPMHpPOBAHHE HCCIEIOBATENHCKOIO
OTHONICHHSI K OKPYKAIOITUM SIBJICHHUSIM;
(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa M3y4eHHUsT OCHOB CTPOCHHUS MaTepuu M
(GyHIaMEeHTaJIbHBIX 3aKOHOB (PHU3HKHU;
(dbopMUpOBaHHE TIPEICTABICHUN O POIH (DU3HUKHU JUISI PA3BUTHUS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHIi;
pa3BUTHE NPEJCTaBICHUNA O BO3MOXKHBIX cepax Oyaymiedt mnpodecCHOHaIbHONW IesITeNbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JTANIbHEHIIIEMY 00yUEHHIO B STOM HalpaBJICHUH.
JlocTukeHue 3TuX 1efiell mporpaMmsl 1o (GU3HKEe Ha YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHusi 00ecrednBaeTCs
pEILIEHUEM CIIEIYIOINX 3aaY:
e mpuoOpeTeHHe 3HAHUW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHUYECKUX, TEIIOBBIX,
JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;
e TMpuUOOpETEeHHE YMEHHMH OMHCHIBATH M OOBACHATH (U3UYECKUE SBJICHUS C HCIOJIb30BAaHHEM
MOJTYYECHHBIX 3HAHUI;
e OCBOCHHE METOJOB pEIICHUS MPOCTEHIIMX pPACYETHBIX 3a/Ja4 C HCIOIb30BAaHUEM (PUINYECKUX
MoJieJIei, TBOPUECKUX U MPaKTUKO-OPHUEHTUPOBAHHBIX 33]1a4;
e pa3BUTHE YMEHUU HAOIIOJaTh MPHUPOAHBIC SBICHUS U BBIMOIHATH OIBITHI, JJA0OpATOPHBIE PAOOTHI U
AKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHUS C UCIIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;
e OCBOEHHE NMPHEMOB paboThl ¢ MHpOpMaLuel (pU3NUEecKoro cojep:KaHusi, BKJIoYas UHGOPMAIHIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH, aHATTN3 ¥ KPUTHUECKOE OLIEHWBaHNE WH(OPMAIIHH;
3HAKOMCTBO cO cdepamu MNpodecCHOHANBHON JesSTENbHOCTH, CBA3aHHBIMU C (pU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIDKEHHIX (PHU3UIECKON HAYKH.
Ha usydenue ¢puznku (6a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOI'O 00I11€r0 00pa30BaHus OTBOIUTCS 238 4acoB: B
7-M xnacce — 68 gacoB (2 yaca B HeJeN0), B 8-M Kiacce — 68 dacoB (2 yaca B Heneno), B 9-m kiacce — 102
qaca (3 yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme no (Gpu3uke rnepeueHpb Ja00paTopHbIX padbOT U ONBITOB HOCUT PEKOMEHIATENbHbIN
XapakTep, yUYUTeNb JeNaeT BHIOOp MpOoBeAeHUS TabOpaTOPHBIX PadOT M OMBITOB C YYETOM HWHIUBUIYaTbHBIX
0COOCHHOCTEN O00ydarolMXcs, COUCKAa SKCIEPUMEHTAIBHBIX 33JaHUN, MPEAJaraéMblX B paMKax OCHOBHOI'O
rOCYJIapCTBEHHOTO 9K3aMeHa 10 (pHU3UKe.
Jlig peanu3anuy MporpaMMbl UCHOJIB3YIOTCS YYEOHUKH, JOMYIIEHHBIE K MCIIOJNB30BAHUIO MPH pealn3aluu
UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTALMI0 O0pa30BaTENbHBIX MPOTPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO
oOmero, cpegHero oO0miero o00pa3oBaHUS  OPTraHM3AIUSMH, OCYIIECTBISIONIUMU  00pa30BaTEIbHYIO
JESATENBbHOCTD, TpHKa3oM Munnpocsemenus ot 26.06.2025 Ne 495:
o @usmka: 7-i kimacc: 0a30BBIN YPOBEHb: yUeOHUK; 3-€ u3aanue, nepepadoranHoe, 7 kiacce/ [leppimkun
.M., UBanoB A.I., Axunoneproe o6mectBo «M3narenpctBo "[Ipocsemienue"»;
o @usmka: 8-i kiacc: 0a30BBI YPOBEHB: yUeOHUK; 3-€ u3aanue, nepepadorannoe, 8 kinacc/ [lepoimkua
U. M., Banos A. ., AkiimonepHoe o6iiectBo «M3marenscto "[IpocBemienue" »;



o ®usuka: 9-if kiacc: 6a30BbIN YpOBeHb: yueOHUK; 3-€ uznanue, nepepadorantoe, 9 knacce/ Iepoiukun
N. M., I'ytauxk E. M., UBanoB A. W. m npyrue, AxmnumonepHoe oOmiecTtBo «M3maTenscTBO
"ITpocBenienue».
DneKTpoHHble  00pa3oBaTelbHbIE  PECypChl, JIOMYIIEHHbIE K  HCIOJb30BAHUIO MPU  pealu3aliu
00pa3oBaTENbHBIMU  OpPraHU3AlMsIMHA WMEIOIIUX TOCYJAapCTBEHHYIO aKKpPEAWUTAIMI0O 00pa3oBaTeIbHbIX
IporpaMM HAYajJbHOrO OOILEro, OCHOBHOIO OOINEro, cpeaHero oO0mero o0pa3oBaHUs IMPUKA30M
Munnpocsemenus P® ot 23.07.2025 Ne 551:
o ®usuka, 7 knacc, PI'’AOY BO «l'ocynapCcTBEHHBIN YHUBEPCUTET MPOCBEUICHUSINY;
o ®usuxka, 8 kimacc, PI'’AOY BO «l'ocynapcTBEHHBII YHUBEPCUTET IIPOCBELLICHUSI»;
o ®usuka, 9 knacc, PI'AOY BO «l'ocynapcTBeHHbIH YHUBEPCUTET IPOCBEUICHUSIMY.

Coaep:xkanue yueOHOT0 nmpeamera

7-1 kaacce
Pazjnen 1. ®usuka u ee poJib B NO3HAHNH OKPY:KAIOIIEro MUPa.
dusznka — Hayka O npupone. SBieHus npupoasl. DU3HUECKUE SBICHUSA: MEXaHUYECKHE, TEIUIOBHIE,

AIEKTPUUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.
Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BennunH. Ousndeckue npudopsl. [lorpenHocts u3MepeHuii.
MexayHapoiHas cuctema eIMHMLI.
Kak ¢usuka u npyrue ecTtecTBEHHbIE HAYKH H3Yy4alOT MpHpoay. EcTecTBeHHO-HAaydHBI METOJ MO3HAHUS:
HaOJI0IeHNe, TTOCTAaHOBKAa HAyYHOT'O BOIPOCA, BBIABM)KEHUE THIIOTE3, DKCIIEPHMEHT IO MPOBEpPKE THUIIOTES,
o0BsicHEHHE Ha0M01aeMoro siBieHus. Onucanue GU3nYecKuX SBICHUHN C MOMOIIBI0 MOJIEIEH.
JdemoHcTpanmu.

1. MexaHuueckue, TEIIOBbIC, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. dusndeckuie MPUOOPHI U MPOIIEeypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U ITU(POBBIM IIPUOOPOM.
JlaGopaTopHble padoThI M ONBITHI.
Onpenenenre UEeHb JeJIEHUs MIKaJIbl U3MEPUTEIBHOIO IpHoopa.
H3mepenne paccTosTHUMN.
W3mepenune oobema KUAKOCTH U TBEPAOTO Tea.
Omnpenenenre pa3MepoB MaJbIX TEI.
N3mepenne Temneparypsl MpU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue wucciaeaoBaHUsl IO MPOBEPKE THUIOTE3bl: AAJIBHOCTh MOJI€Ta NIapUKa, MYIIEHHOTO
TOPU3OHTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MYCKa.
Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.
CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, X pa3Mepbl. OMNbITHL, JOKA3bIBAIOLINE IUCKPETHOE CTPOCHHE
BEILIECTBA.
JIBoxkenue yacTull BemecTtBa. CBA3b CKOPOCTH JABMKEHUS YACTHUIl C TeMIiepaTypoil. bpoyHOBCcKkoe ABUXKEHUE,
mnd¢ys3us. BzanMoaelicTBre 4acTUIl BEUIECTBA: MPUTSKEHUE U OTTAJIKHUBAHUE.
ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKHUJIKOCTEH U TBEPHAbIX (KPUCTAUIMUECKHX) TEll.
B3auMocBs3p MeXy CBOMCTBaAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U MX aTOMHO-MOJIEKYJISPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
JdemMoHcTpanuu.

1. HaGmronenne OpoyHOBCKOTO ABHKEHUS.

2. Habmonenue nuddysuu.

3. HaOmonenue siBieHUN, OOBSICHSIIONINXCS TPUTSHKEHUEM HITH OTTATKMBAHUEM YACTHI] BEIIESCTBA.
JlaGopaTopHble pa0oThI U ONBITHI.

1. Onenka nuamerpa aToMa METOJIOM PSIOB (C UCTOJIb30BaHKUEM (hoTorpaduii).

2. OmnbITHI 110 HAOTIOACHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OnbITHI MO0 OOHAPYKEHUIO JIEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHSI.
Paznen 3. /IBu:keHune U B3aUMO/IeiicTBHE TeJl.
Mexannueckoe nBukeHne. PaBHOMEpHOEe M HepaBHOMEpHOe JBHKEeHHE. CkopocTb. CpenHsiss CKOPOCTh INpHU
HEpPaBHOMEPHOM JIBH>KEHHMH. Pacuer myTH ¥ BpeMEeHH JABUKEHUSI.
SABnenue uHepnuy. 3aKOH WHEpIMH. B3anMoaeiicTBre Tell KaKk MpUYrMHa U3MEHEHHSI CKOPOCTH JIBM)KCHHS TEll.
Macca kak Mepa uHepTHocTH Tena. IlnoTtHocTe BemiecTBa. CBS3h IMJIOTHOCTH C KOJIMYECTBOM MOJEKYI B
eauHuIe 00beMa BEIeCTBa.
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Cuna kak XapakTepUCTHKa B3auMonelcTBus Ten. Cuia ympyroctd M 3akoH ['yka. M3mepeHue cuinbl c
MIOMOUIBIO0 JUHAMOMETPA. SIBIcHNE TATOTEHN U cuila TshkecTH. Cuila TSHKECTH Ha IpYrux IutaHeTtax. Bec tena.
Hesecomoctps. CnojkeHue cuil, HalpaBiICHHBIX MO OAHOM mpsiMol. PaBHopelcTByromas cui. Cwiia TpeHMS.
TpeHue ckosbkeHus ¥ TpeHUE NMOKOs. TpeHue B IPUPOAE U TEXHHUKE.
JdemoHcTpanmu.
1. HabGmroneHne MexaHMYECKOTro ABMKEHUS Tela.
2. V3mepeHne CKOPOCTH MPSMOIHMHEHHOTO JBHKEHHUS.
3. HaGmronenue siBIeHUsI HHEPIIUH.
4. HaOnroneHue U3MEHEHHs CKOPOCTH IIPU B3aUMOJICHCTBUN TEIl.
5. CpaBHeHHME Macc 10 B3aMMO/IEHCTBHIO TE.
6. CroxeHue cuil, HapaBJICHHBIX MO0 OJHOW MPSIMOH.
JlaGopaTopHblie padOThI M ONBITHI.
1. Onpenenenue cKOpoCcTH PAaBHOMEPHOI'O ABMXKEHHS (IIapUKa B KUJIKOCTH, MOJAEIHU 3JIEKTPHUUYECKOIO
aBTOMOOWIIS U T. 11.).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM [IapHKa 110 HAKIIOHHOM MJIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TeENA.
4. OmnbITHl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (aAedopMaliiiu) MpyXHHBI OT MPUII0KESHHOM
CHUJIBI.
5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBKEHHS OT Beca Tejla U Xapakrepa
COIPUKACAIOIIUXCS TIOBEPXHOCTEH.
Pa3neu 4. /laBiienue TBepabIX TeJl, :KUAKOCTEH U I'a30B.
Hapnenue. CriocoObl yMEHbILICHHSI U YBEJIMUEHUs JaBjieHus. JlaBiaeHue raza. 3aBUCUMOCTh JIaBJICHHUS ra3a OT
oObema, temmepatypsl. llepenavya naBiieHHs TBEPABIMH TEJIaMH, KUAKOCTSIMH M Ta3amu. 3akoH Ilackais.
[THeBMaTH4eckue MallMHbL. 3aBUCUMOCTbH JABJICHUS >KUIKOCTH OT INIyOMHBI. ['mapocTraTMUecKuil mapaJiokc.
CooOmaromuecs cocyabl. [ 'napaBnnyeckue MEXaHU3MBI.
Atmocdepa 3emun u atMocepHoe fapiieHue. [IpuunHbl cylecTBOBaHUs BO3AYIIHONW 000s104kH 3emiu. OnbIT
Toppuuenmu. U3mepenue atMochEpHOTO AaBJICHUS. 3aBHCHMOCTh aTMOC(EPHOTO JIaBIICHUS OT BBICOTHI HaJl
ypoBHeM Mopst. [Tpubops! a1 u3mepenust aTMoc(hepHOro JaBiIeHUs.
JleficTBE >KMIKOCTA M ra3a Ha NOTPYKEHHOE B HHUX TeNo. BeiTamkuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.
JdemoHcTpanmu.
3aBHCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.
[lepenada naBineHUs KUIKOCTHIO U Fa30M.
Coobmatrommuecs: Cocypl.
I'mppasnnueckwmii npecc.
[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.
3aBUCUMOCTD BBITAJKHUBAOIIEH CHIIBI OT 00BbeMa MOTPy>KEHHOM YacTH Teja U MIIOTHOCTU KUAKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.
VYcnoBue miaBaHus TeN: IJIaBaHUE WM MOTPYXKEHHE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.
JlaGopaTopHble paGoThI U ONBITHI.
1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00beMa MOrpy>KEHHON B )KUJIKOCTh YaCTH Tela.
2. OrmpeneneHue BRITATKUBAIONIECH CHIIBL, IEHCTBYIOMIEH Ha TEJIO, IIOTPYKEHHOE B KHUJIKOCTb.
3. TIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH Ha TEJNO B XKHMJIKOCTHU, OT MAacChl
Tena.
4. OnbITH, JAEMOHCTPHUPYIOIIUE 3aBUCHUMOCTb BBITAJIKMBAIOLIEH CHIIBI, JCHCTBYIOIIEH Ha Telo B
KHUJIKOCTH, OT 00beMa MOTPY>KEHHOM B KUAKOCTh YaCTH TeJIa U OT IUIOTHOCTHU KHUJIKOCTH.
5. KoHcTpyHnpoBaHue apeoMeTpa HiIM KOHCTPYHPOBAHUE JIOJKH U ONPE/IeNIeHHE €€ IPy30M0IbEMHOCTH.
Paszpnen 5. PaGoTra u MOIIHOCTB. JDHEpPrus.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. lIpaBuno paBHOBecusi pwiuara. [IpumeHeHue
IpaBUjIa PaBHOBECHs pbluara K Oioky. «3onoTtoe npaBuiio» Mexanuku. KI1J[ npocteix MexanuszmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHKE.
Mexannueckass dHeprus. Kunernueckas u mnoreHuuanbHas dHeprusd. [lpeBpamenue oxHoro BHaa
MEXaHMYECKOH HEepIruu B APYroil. 3aKkOH COXpaHEHUsl YHEPTHUH B MEXaHUKE.
JdemMoHcTpanuu.
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1. TIpumepsl IpOCTBHIX MEXAHU3MOB.
JlabopaTopHblie padOThI M ONBITHI.
1. Onpenenenrie pabOTHl CHJIBI TPEHHUS IMPH PABHOMEPHOM [BHKEHHU TeJa IO TOPU3OHTAILHOU
MOBEPXHOCTH.
2. WccnenoBanue ycloBHiA paBHOBECHS pblyara.
3. Usmepenue KII/] HakIOHHOM MIIOCKOCTH.
4. V3ydyeHue 3aKOHA COXpPaHEHUsI MEXaHUUECKON SHEPTUH.

8-i kiace
Pa3nen 6. TenmsioBLIe AiBJICHUSA.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOpUU CTPOEHUS BelecTBa. Macca U pa3Mepbl aTOMOB U
MoJieKyJ1. ONBIThL, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHUU.
Mogenu TBEpAOTO, KHUIKOTO M ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammdeckue U aMopgHbIE Tema.
OObscHeHUEe CBOMCTB razoB, KHJIKOCTEH M TBEPJbIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKOM
teopun. CMayrBaHUE U KallWJUIAPHBIE siBJIEHUS. TEroBoOe paclIMpEHUE U CKATHE.
Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEILIOBOTO JABWKEHUS 4YacTHll. BHYTpeHHss 3Heprus.
CrniocoObl M3MeHeHHsT BHYTPEHHEH SHEpruM: Terwionepeaada U coBepiueHue padoTel. Buapl Teruonepenayn:
TEIIONPOBOJHOCTb, KOHBEKLIMS, U3TyYEHUE.
KonugecTBo TemmoTel. Y enpHas TEINIOEMKOCTh BellecTBa. TernaooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE
TerioBoro Oananca. [InaBieHue u oTBepeBaHNe KPUCTAUIMYECKUX BELIECTB. Y IEbHAs TEIJIOTA IIIABJICHUS.
[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenbHas teriora napooOpa3oBaHus. 3aBUCUMOCTb
TEMIIEPATypPhI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.
Brnaxnocts Bo3ayXa.
DHeprus ToIMBa. Y IeibHAas TEIJI0TAa CrOPAHUS.
[Ipunuuns!r padotsl TernoBbix asuratenei KIIJ TemnoBoro asurartens. TensoBble ABUraTenyd W 3alliuTa
OKpY’KaroIlel Cpebl.
3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.
JdeMoHcTpanum.
Ha6motenne 6poyHOBCKOTO JIBHYKEHHUSI.
Ha6monenue nuddysun.
Habnronenue siBieHN cMaunBaHUs U KalTWJUISIPHBIX SIBICHUM.
HaGmntoneHue TerioBoro pacumpeHust Tel.
W3meHeHue gaBieHus ra3a Npyu M3MEHEHUU 00beMa U HarpeBaHUH WM OXJIAXKICHHH.
IIpaBuiia u3MepeHus TeMIepaTypsl.
Bunael Terionepenayn.
Oxnax7eHre Ipu COBEPLICHUN PaOOTHI.
. HarpeBanue npu coBepiieHnr paObOThl BHEIIHUMHU CHUIIAMHU.
10 CpaBHEHHE TEMIOEMKOCTEN Pa3INYHbIX BEILIECTB.
11.HabmroieHre KUTeHus.
12 .HabmtofeHre noCTOSHCTBA TEMIIEPaTyphl IPH IIaBJICHHH.
13.Mopenu TeTUTOBBIX JIBUTATEIICH.
JlaGopaTopHbie padoThI U ONBITHI.
1. OmnbIThl O 0OHAPYKEHUIO AEHCTBUS CUII MOJIEKYJISPHOTO MPUTSKEHUS.
2. OIBITHI 10 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MITH caxapa.
3. OmbITHI 10 HAOIOIEHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B, JKUAKOCTEH U TBEPABIX TEIL.
4. OmnpenesneHue 1aBiIeHUs BO3AyXa B OaNIOHE MINPHIIA.
5. OnbIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTH JIaBJICHHS BO3JyXa OT €ro Oo0beMa U HarpeBaHHs WU
OXJIXKICHUS.
6. IIpoBepka THIOTE3bl JIMHEHHON 3aBUCUMOCTH JUTHHBI CTOJIOMKA >KHIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIeparyphbl.
7. HaOmtoneHnne W3MEHEHHs BHYTPEHHEW HHEpruu Teia B pe3yjibTaTe TeIulonepenaud M padboThl
BHEUIHUX CHUII.
8. HccnenoBaHue sIBIEHUS TEIUIOOOMEHA TPU CMEITMBAHUH XOJIOJHOW U TOPSTYEH BOJIBI.
OmnpeneneHre KONMMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOH TNpU TEIMJIOOOMEHE C HarpeTbiM
METATTNYECKUM LUIUHIPOM.
10.0npenenenue yenbHOM TEIIOEMKOCTH BELIECTBA.
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11.MccnenoBanue nporecca HCIapeHus.

12.0Onpenenenrie OTHOCUTEILHON BIAKHOCTH BO3AyXa.

13.0Ompenenenue yaenbHOM TEMIOTHI TUIABICHUS JIbJA.
Paznen 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.
Onektpuzanus Ten. JIBa poja 3JeKTpUYECKHUX 3apsiioB. B3zaumopeiicTtBue 3apsikeHHbIX Tell. 3akoH Kymona
(3aBUCUMOCTD CHJIBI B3aUMOICHCTBUS 3apSKEHHBIX TEJ OT BEJIMUMHBI 3apAJI0B U PACCTOSHUS MEXK]TY TEIaMH).
Dnektpuueckoe nose. HanpsskeHHOCTh 31eKTpruiecKkoro noist. [IpuHIumn cyneprno3uiuu JIeKTpUIecKuX mojei
(Ha KaYECTBEHHOM ypPOBHE).
Hocurenu snekrpuueckux 3apsAaoB. DJIEMEHTapHbIN anekTpuueckuil 3apan. Ctpoenue atoma. IIpoBogHUKM U
JTUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsija.
DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. VCTOYHHMKM MOCTOSIHHOTO TOKA.
JIecTBUSI 3IEKTPUUYECKOr0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUM TOK B KUAKOCTAX U
ra3ax.
Onektpuueckass nenb. Cuwia Toka. JnekTpudyeckoe HampspkeHue. CONpOTUBIEHUE MPOBOJHUKA. Y AEIIBHOE
COIpOTHBIIEHUE BelecTBa. 3akoH Oma ais ydactka uenu. [locienoBarenbHoe M napajuleIbHOE COEAUHEHHE
MIPOBOJIHUKOB.
Pabota m MOLIHOCTBH 3NEKTpUUYecKoro Toka. 3akoH Jxoyms—JleHna. DiekTpudeckue LEnud W MOoTpeOuTenn
ANEeKTpUYecKoii sHepruu B ObITy. KopoTkoe 3aMblkaHue.
[TocTostHabIe MarHuThl. B3anmoielicTBiEe MOCTOSSHHBIX MAarHUTOB. MaruutHoe noJjie. MarHuTHoe mnose 3emiiu u
€ro 3HaueHue Mg XKu3HU Ha 3emue. OnbIT Opcrena. MarauuTHoe 1ose 3ieKTpudeckoro Toka. [IpuMenenue
AJIEKTPOMArHUTOB B TEXHHUKE. JleicTBME MarHUTHOTO IMOJS Ha TPOBOAHUK C TOKOM. OJEKTPOJBHUTATEIb
MIOCTOSIHHOT'O TOKa. VIcrnonap30BaHue 3JIEKTPOABUTATENIe B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Omneite @apazest. SBneHue ayekrpomarHuTHOW WHAYKIUH. [IpaBuio Jlenna. Dnektporereparop. CrocoOsr
MOJIYYEHUS DJIEKTPUYECKOM SHEPTUH. DIIEKTPOCTAHLIUN HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.
JdemoHcTpanmu.
DnekTpu3anus Tenl.
JIBa posia JIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
Y CeTpoiCTBO U IeHCTBHE 3IEKTPOCKONA.
DnekTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKYN U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUI 3JIEKTPUYECKOTO MOJIS.
Hcrounnky MocTosTHHOTO TOKA.
. JIelCTBUS AIEKTPUUECKOTO TOKA.

10 DNEeKTPUUYECKUIN TOK B JKUJIKOCTH.

11.T"a30Bblif pa3psn.

12.M3mepeHne CHITBI TOKa aMIIEpPMETPOM.

13.M3mepeHne 3eKTPUIeCcKOro HaMpsKeHHs BOJIBTMETPOM.

14 Peoctat u Mara3uH CONPOTUBIICHHI.

15.B3auMoielicTBHE TOCTOSTHHBIX MAarHUTOB.

16.MopaenupoBaHie HEBO3MOXHOCTH Pa3/IeICHHUS TIOJTFOCOB MarHUTA.

17.MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MATrHUTOB.

18.0mbIT Opcrena.

19.MarauTHOE noJie TOKa. JIEKTPOMArHHUT.

20./leficTBME MarHUTHOTO TIOJISI HA TIPOBOHHUK C TOKOM.

21.51eKTpoABUTaTENb IIOCTOSTHHOTO TOKA.

22 ViccnenoBaHue SBJICHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

23.0nbiTeI Dapases.

24.3aBHCHMOCTH HAIIPABJICHHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHHKHOBCHHSI.

25.271eKTporeHepaTop MOCTOSTHHOTO TOKA.
JlaGopaTopHblie padoThbI M ONBITHI.

1. OmbIThl IO HAOMIOACHUIO AIEKTPU3AINH TET UHIYKIIUEH U TPU COMPUKOCHOBEHHH.

2. WccnenoBanue ACHCTBHS SJICKTPHUECKOTO TIOJIS HAa MTPOBOJHUKH U TUIJICKTPUKH.

3. COopka u mpoBepKa padOThI STEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

4. VI3amepeHue u peryJupoBaHUE CUITBI TOKA.

5. W3Mepenue u perynTupoBaHUe HATIPSKEHUS.
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6. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3UCTOp, OT CONMPOTUBICHUS PE3UCTOpa U
HaAIpPSDKEHUS Ha pe3UCTOpe.

7. OnbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTHBIICHMS IMPOBOJHHKA OT €ro
JUTMHBI, TJIOIIAAH MTONEPEeYHOro CeUeHUs U MaTepuaa.

8. IIpoBepka mpaBuiia CIOKEHHs HAPSHKEHUH TIPY TOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuia JJIsl CUIIbI TOKA IPU MapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10.Onpenenenre pabOThI AMEKTPHUUECKOTO TOKA, UAYILETO Yepe3 Pe3nucTop.

11.0Omnpenenenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIJEIIAEMOIl Ha Pe3UCTOopeE.

12.VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3 JIaMIIOUKY, OT HANpsOKSHUs Ha HEel.

13.0Onpenenenue KI1JI narpeBaTens.

14 MccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15.M3yueHne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPU UX 00BEAMHEHUU U Pa3/ICICHHH.

16.HccnenoBanme neicTBUS MEKTPUYECKOTO TOKAa HA MAaTHUTHYIO CTPEIIKY.

17.01bIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOJEUCTBUSA KATYIIKU C TOKOM M MarHuTa OT
CHWJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18.M3yueHue 1eiCTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19.KonctpyupoBanue u u3ydeHue padoThl HJIEKTPOABUTATEIIS.

20.N3mepenne KIII amekTpoaBuraTeIbHOM YCTAaHOBKH.

21.0mBITBI TIO HMCCIIEOBAHMIO SIBJICHHUS ODJIEKTPOMATHUTHOW WHAYKIMH: HUCCIEIOBaHHE H3MEHEHUI
3HAYEHUS U HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.

9-it ki1acc
Pa3nes 8. Mexannueckue siBJIeHUsl.
Mexanunueckoe naBmxeHue. MarepuanbHas Touka. Cuctema orcuera. OTHOCHTENIBHOCTh MEXaHUYECKOTO
nBukeHus. PaBHoMepHOe npsiMoMHeHoe ABMkeHne. HepaBHoMepHOe npsMonuHeHoe aBrkeHue. CpenHss
1 MTHOBEHHAsl CKOPOCThb TeJla TP HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHoyckopeHHOE npsiMoInHeHOe BrkeHre. CBoOoHOe nagenue. OnbiTel [anues.
PaBHOMepHOE nBIKEHUE MO OKpYXHOCTH. [lepuon m uvactora oOpamienus. JIuHelHas M yrioBasi CKOPOCTH.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE.
[IepBeiit 3akon Hetorona. Bropoit 3akon Hetorona. Tperuit 3akon Herotona. [Ipuniun cynepno3uuuu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHiIa TPEHHUS! CKOJIbKEHHS, CUJIa TPEHHUS TMOKOs, IPYrue BUIBI
TPEHMUSL.
Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTEHMsI. Y CKOpeHHEe CBOOOJHOrO najeHus. J[BI)KEHHE TUIaHET BOKPYT
Connua. IlepBas kocMudeckast ckopocTb. HeBecoMOCTh U EperpysKHu.
PaBHOBecue marepuasibHON TOUYKU. AOCONIIOTHO TBepjoe Teno. PaBHOBecHe TBEpIOro Teja C 3aKperyieHHOU
OCbI0 BpauieHus. MomeHT cuibl. LIeHTp TsokecTn.
Nmnynec Tena. I3menenue umnynbca. Mnynbce cuiibl. 3aKOH COXpaHEHUs! UMITYNbca. PeakTHBHOE IBHKEHUE.
Mexanunueckasi pabota U MOIIHOCTh. Pabota cui TspkecTH, ynpyroctd, TpeHus. CBsi3b HEPruM M paloThI.
[loTrenumanpHass 3HEprus Tena, MOAHATOrO HAJX IOBEPXHOCTHIO 3eMiM. [loTeHnmanbHas SHEpPrus CxkaTou
npyxuHsl. KuHernueckas sHeprus. Teopema O KMHETMYECKON JHEPrUMU. 3aKOH COXPAHEHUS MEXaHMUYECKOH
SHEPTHUH.
JdemMoHcTpanuu.

1. HaGnroneHne MexaHMUECKOTO IBUKEHUS TeJla OTHOCUTENILHO Pa3HbIX TeJll OTCYETA.

2. CpaBHeHHME MyTel M TPAaeKTOpUH IBMXKEHUS OJHOTO M TOTO K€ TejJa OTHOCUTEIBHO pa3HBIX Tell
oTCUeTa.
N3mepenne CKOpOCTH U YCKOPEHHUs NIPSIMOIMHENHOTO ABUKCHUS.
HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBH)KECHMUS.
Habntonenue nBrKeHUs Tena 10 OKPYKHOCTH.
Habmtoienne MexaHWYecKuX SIBICHUH, MPOUCXOAAIIMX B cucreMe otrcueta «Tenexka» mpu ee
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIFHO KaOMHETa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHUS TeJa OT MacChl Tea U JAeHCTBYIOIIEH Ha HETO CUIIBI.
8. Halumonienne paBeHCTBa CUJI IPH B3aMMOACHCTBUH TEJl.
9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBHKEHUH.
10.Ilepenaua umiynabca Npu B3aMMOACHCTBUU TEI.
11.TIpeoOpa3oBaHus S3HEPTUN IPU B3aUMOJCHCTBUU TEN.
12.CoxpaHeHune uMITysbca pu HEYIPYroM B3auMOICHCTBUH.
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13.CoxpaHeHune uMITyabca Mpu abCOMIOTHO YIIPYTrOM B3auMOJICHCTBUU.

14 HaGmroneHne peakTUBHOTO JBHKEHUS.

15.CoxpaHeHne MEXaHMYECKON YHEPTUH MPH CBOOOIHOM MaICHUH.

16.CoxpaHeHne MeXaHUUYECKOW YHEPTUU NPH IBUKEHUU TeNA O] IeHCTBUEM IIPY>KUHBI.
JlabGopaTopHble paGoThI U ONBITHI.

1. KoHcTtpyupoBaHue TpakTa A pa3roOHa M JalbHEHIIEro paBHOMEPHOIO JABMXKCHMs IIApHUKa WIIU

TEJIEKKH.

2. OmpenesieHue CpeiHel CKOpPOCTH CKOJIbKEHHUs OpycKa WIM JBH)KECHUS IIapuKa IO HAKJIOHHOM
IJIOCKOCTH.
Omnpenenenne ycKOpeHUs Tejla IIPU PABHOYCKOPEHHOM JBHKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
4. HccnenoBaHue 3aBHCUMOCTH IYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBIKEHHMH 0e3 HaudalbHOU
CKOPOCTH.
[IpoBepka ruMOTE3bI: €CIM NpPU PABHOYCKOPEHHOM JBM)KCHHUU O€3 HadalbHOM CKOPOCTH IyTH
OTHOCSTCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIUE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JJABJICHMUSL.
Omnpenenenue k03 GuLneHTa TpeHUs CKOIbKEHHSL.
Onpenenenne KeCTKOCTU IPY>KUHBI.
Omnpenenenue paboOThl CUJIBI TPEHHUS IPU PABHOMEPHOM JBM)KEHUM Tella 10 TIOPU3OHTAJIbHON
MOBEPXHOCTH.

10.0npenenennie paboThl CUiIBI YIPYTOCTH IPU MOJBEME I'py3a C UCIOIb30BAHUEM HEIMOJBHUKHOIO M

MOJBMYKHOTO OJIOKOB.

11.M3ydenue 3aKoHa COXpaHEHUs] SHEPTUH.
Pa3nesn 9. Mexannueckue Kojie0aHUsI M BOJIHBI.
KonebarenbHoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHWM: mepuoJ, 4acToTa, aMIUIMTYJA.
Matemaruueckuil U Ipy>KUHHBIN MasTHUKY. [IpeBpalieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.
3aryxatomue KoneOaHus. BbiHyxkneHHble koneOaHus. Pe3zonanc. Mexanuuyeckue BosiHbl. CBoiicTBa
MexaHuueckux BOJH. [IponosibHble M monepeuHble BONHBI. /[IMHA BOJIHBI U CKOPOCTbh €€ PACIpOCTPaHEHMS.
MexaHnuyecKue BOJIHBI B TBEPAOM TeJlE, CEHCMUYECKUE BOJIHBI.
3Byk. I'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK u ynbTpas3ByK.
JdeMoHcTpanum.

1. Habmonenue xonebaHuil TE MO ASHCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

2. HaOmronenue konebaHui Tpy3a Ha HUTU U HA TIPYKHUHE.

3. HaGmoneHne BEIHYXKICHHBIX KOJIEOAHUH 1 pe30HaHCA.

4. PacnpocTpaHeHHe MPOAOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHUYECKHUI pe30HaHC.
JlaGopaTopHble paGoThI U ONBITHI.
OmnpeneneHne 4acTOTHI U EpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KoeOaHUH MOBEIIEHHOTO K HUTHU TPpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEpHoAa KojaeOaHUH NPy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka HE3aBUCUMOCTH IEepHO/Ia KoJiebaHuil rpysa, MOABEIIEHHOr0 K HUTH, OT Macchl rpysa.
OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh IEpHoa KoueOaHUN MPYKUHHOTO MasTHHKA OT MacChl
Ipy3a U )KECTKOCTH NPY>KHUHBI.

7. VI3amepenue yckopeHusi CBOOOIHOTO MaIeHuUs.
Pa3nes 10. D1eKTpOMAarHuTHOE 1M0JIe M JIEKTPOMATHUTHbBIE BOJIHBI.
DJIEKTPOMarHuTHOE TIoJie. JIEKTPOMAarHuTHbIE BOJHBI. (CBOWCTBAa 3JIEKTpOMarHUTHBIX BojH. [llkama
AJIEKTPOMAarHUTHBIX BOJIH. Vcroap30BaHNE 2JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOH CBSI3H.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
JdemMoHcTpanuu.

1. CgoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.
JlaGopaTopHble paGoThI U ONBITHI.

1. Vzydenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tene(oHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
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JlyueBas monens cera. Mcrounuku ceera. IlpsimonuHelHoe pacnpocTpaHeHue cBeta. 3atmMeHus CoyiHLa U
Jlynbl. Otpaxenue ceta. [1mockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
IIpenomiienne cBeta. 3akOoH IpeinomiieHUs cBeTa. llonHoe BHyTpeHHee oTpakeHue cBerTa. lcronb3oBaHMe
ITOJIHOTO BHYTPEHHEI0 OTPAKEHUSI B ONITHYECKUX CBETOBOJAX.
Jlunza. Xox nyduedd B nma3e. OnTHyeckas cucrema QoroammapaTa, MUKPOCKONAa M Teleckoma. [ma3 kak
ONTHYECKasi CUCTEMA. BIM30PYKOCTh U 1aJIbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. ClioskeHUE CIIEKTpalbHBIX I[BETOB. Jlucnepcus ceera.
JdemoncTpanmu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tony4yenne n300pa>keHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OrnTruyeckuii CBETOBO/I.
Xop ydeit B coOuparomiei JInH3e.
XoJ J1y4ei B pacCeuBaroIen JTUH3E.
[Tonydenue n306pakeHuii ¢ TOMOIIbIO JINH3.
. IIpuHuun geficTBust poToanmapara, MUKpOCKOIIA M TEJIECKOTIA.

10.Mozens riasa.

11.Pa3noxeHue 0EIoro CBeTa B CIIEKTP.

12.TTony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX 1IBETOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yIiia OTPa)KEHUSI CBETOBOIO JIy4a OT YIJia MaJeHHUs.

2. M3ydenue xapakTepUCTUK N300paKEHHS MTPEeIMETa B TNIOCKOM 3epKalle.

3. HccrnenoBanue 3aBUCMMOCTH YIJla MPEIIOMIICHHS CBETOBOTO Jyya OT YIUla MaJeHUs Ha TIpaHULe
«BO31YX—CTEKIJIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OmnBITH IO BOCIIPUATHIO IIBETA IPEAMETOB IPH MX HAOIOJCHUN Yepe3 IIBETOBBIC (PHIIBTPHI.
Pa3znen 12. KpanToBElI€e sIBJIeHHS.
OmneiTel Pezepdopaa u nnanerapHas monens aroma. Mozens aroma bopa. Vcnyckanue u norjiouieHue cBera
atomoM. KBaHThbI. JInHelHyaThie CIEKTPBHI.
PannoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHue aToMHOro siapa. HykioHHas Mojaens
aTOMHOTO sipa. M3oronsl. PagnoaktusHble npeBpamenus. [lepuon nomypacnana aTOMHBIX €p.
SAnepHble peakuyy. 3aKOHBI COXPAHEHHUsS 3apsIOBOTO W MACCOBOTO YHCEN. DHEPrusl CBA3M aTOMHBIX SIep.
Cas13p Maccsl ¥ 3Hepruu. Peakunn cunTesa u nenenus suep. Mcrounnku snepruu ColiHIA U 3BE31I.
AnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX N3JIy4EHUHN Ha )KUBBIE OPTaHU3MBI.
JdemMoHcTpanuu.

1. CnexTpsl U3ay4eHUs U MOTJIOLIEHUS.

2. CHeKTpsl pa3IM4HbIX Ta30B.

3. Crektp BOIOpOAA.

4. HaOmroneHnue TpekoB B kKamepe Bunbcona.

5. Pabora cuerdrika HOHU3UPYIOMIUX U3TYUEHHH.

6. Perucrpauus u3iaydeHus: IpUPOAHBIX MUHEPAJIOB U MPOYKTOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. HabmiogeHue CIIONIHBIX U IMHEWYaThIX CIIEKTPOB U3ITyYESHHUS.

2. VccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YaCTHIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusm).

3. M3mepeHue paauoakTUBHOTO (hOHA.
IHoBTOpHUTEIBbHO-000011IAKO M MOLYJIb.
[ToBTOpUTENBEHO-0000IIAIONINI MOYb TMpeIHA3HAUYEH JJIsl CUCTEMAaTH3alMM W OO0OOIIEHHS MpPEeIMETHOTO
COJIEp’)KaHUsl M OMbITa JESITeNbHOCTH, MPUOOPETEHHOIO MpU HM3YYEHHHM BCEro Kypca (pU3MKH, a Takxke s
MOJrOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy MO (u3uke A o0ydyaromMXcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.
[Ipy u3yuyeHUM MAAHHOTO MOJIYJS PEAIN3YIOTCS U CUCTEMATH3UPYIOTCA BUJBl JIEATEIBHOCTH, HA OCHOBE
KOTOpBIX 00€creynBaeTcsl JOCTHKEHHE TMPEAMETHBIX M METAaNpeAMETHBIX IUIAHUPYEMBIX pe3ylIbTaToOB
o0y4yeHus, (OpMHpPYETCs €CTECTBEHHO-HAay4yHasi TPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBaHUA
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SIBJICHUI TIPUPOBI M TEXHUKHU, OBJIA/ICHUE YMEHUSAMHU OOBACHATh (PU3UUECKUE SBJICHHS, TPUMEHSS MOTyYeHHBIE
3HAHHWSA, PEeIIaTh 3aJa4, B TOM YHACJIE KaYECTBEHHBIE U DKCIIEPUMECHTAIILHBIE.

[TpuHIMNHATIBHO AEATEIBHOCTHBIA XapaKkTep JaHHOTO pasJielia pealn3yeTcs 3a CYeT TOro, 4To oOydarommecs
BBITOJHSAIOT 3aJJaHMsl, B KOTOPBIX UM IIPEUIaracTcs:

Ha OCHOBE NOJYYECHHBIX 3HAHHMW PACMO3HABATh U HAYYHO OOBSACHATH (DU3MUYECKHE SBICHHUS B OKpPY)KAIOLICH
IIPUPOJE U TIOBCEJHEBHOM KU3HU;

MCTOJIb30BaTh HAYYHBIE METO/BI MCCIEOBAHUS (PU3UUECKUX SBICHHUN, B TOM YHCIE Ui MPOBEPKH THIIOTE3 H
IIOJIy4YEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIEe OCHOBBI HauOojiee BaXXKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJOTHH, HalpuMep,
IIPAKTUYECKOr0 HCIIOJIB30BAHMS PAa3JIMYHbIX MCTOYHHMKOB JHEPIMM Ha OCHOBE 3aKOHA IIPEBpAIICHHS WU
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIHUH.

IInanupyemble pe3yIbTaThl OCBOEHHS MpeIMeTa
W3ydyenune pu3uku Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HANpaBICHO Ha JOCTHKEHHUE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE Pe3yabTAThI
B pesynpraTe u3yueHus (UMK Ha ypOBHE OCHOBHOIO oOmIero oOpa3oBaHus y oOydaromierocs OyayT
c(OPMHPOBAHBI CIIEIYIONINE TUNIHOCTHBIC PE3YIIbTATHl B YACTH:
1) mnaTpMOTH4€eCKOro BOCIIUTAHUSA:
e TPOSIBIICHHE UHTEPECA K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3MYECKON HAYKH;
e IICHHOCTHOE OTHOIICHUE K JOCTUKECHHUSIM POCCUMCKHUX yYEHBIX-(U3ZUKOB;
2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e TOTOBHOCTh K aKTMBHOMY YYacTHUIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U ATHUECKHUX IPOOIIeM,
CBSI3aHHBIX C MTPAKTUYCCKUM IMPUMEHCHHEM JTOCTHIKCHUHN (PU3UKH;

e OCO3HaHUE BaXXHOCTH MOPAJIbHO-3TUYECKHUX IIPUHIUIIOB B JEATEIbHOCTH YYEHOT0;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

e BOCIPUSTHE ICTETUUYECKUX KayecTB (hM3MUECKON HAyKH: € TapMOHUYHOIO MOCTPOEHHS, CTPOrOCTH,

TOYHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

e O0OCO3HAaHUE LEHHOCTH (U3NYECKOM HAYKM KaK MOILHOTO HWHCTPYMEHTAa IIO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIBTYPHI;

e Ppa3BUTHE Hay4yHOM JI0003HATENBHOCTH, MHTEPECA K UCCIIEI0BATENbCKOM 1€ATEIbHOCTH;

5) popMupoBaHNs KYJbTYPbI 310POBbS K IMOLMOHAJBHOIO 0J1arOMOJTyYHA:

e OCO3HAaHUE IIEHHOCTH Oe3omacHOro oOpa3a JKU3HHM B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BOXHOCTH MpaBuUi O€30MacCHOrO MOBEACHHMsS Ha TPAHCIOPTE, HA JOpOTax, € HJIEKTPUUYECKHUM U
TEIJIOBBIM 000pPYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e cpOpMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OLIMOKY U TaKOTO e MpaBa y
JIPYroro 4eioBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

e AKTUBHOE YydyacTHE B pEHICHHH NpPaKTHUYEeCKUX 3a7ad (B paMKax CceMbH, 0OpazoBaTEIbHOMN
OpraHH3aIfK, TOPo/a, Kpas) TEXHOJIOTMUECKON U COIMANbHOM HAIMPaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIeCKnX 3HaAHU;

e HHTEpEC K MPaKTUUECKOMY U3YUYEHHUIO Mpodeccuil, CBSI3aHHbIX C (PU3UKOMH;

7) 3K0JI0TMYECKOT0 BOCIIMTAHMSI:

e OpHEHTAllUsS Ha TpUMEHEHUEe (U3NYECKUX 3HAHWUU IS pelIeHUs 3ajad B 00JacTH OKpYXKaromien
Cpebl, IUIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBHUM I OKPYKAIOIIEH CPEbI;

e OCO3HaHHE IM00AJIBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIEM U yTeH UX peleHHs;

8) ajanTanuu K N3MEHAIOIIUMCH YCJIOBUAM COLUAIBHON U IPUPOIHOI CpeabI:

e TMOTPEOHOCTh BO B3aUMOJCWCTBUU TpPHU BBINOJHEHUU HCCIEIOBAaHUA U MPOEKTOB (HHU3HUYECKOMH
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

e IIOBBILICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO NEATEIBHOCTD;

e 1OTpeOHOCTh B (hOPMHPOBAHMHM HOBBIX 3HAaHUH, B TOM 4ucie (HOPMYIUpPOBATh WJIEH, MOHATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

e 0OcCO3HaHUE AePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3NKH;

e TUIAHUPOBAHUE CBOETO PA3BHUTHUS B MPHUOOPETEHUU HOBBIX (PU3MUECKHUX 3HAHUM;



L] CTpCMJIeHI/Ie aHa.HI/I3I/IpOBaTI: N BBIABIISITH B3aAHUMOCBA3HU HpI/IpOIILI, OGH.IGCTBa U 3KOHOMHUKH, B TOM
YUCJIE C UCTIOIb30BaHUEM (PU3HYCCKUX 3HAHUH;

e OIICHKA CBOMX JICMCTBUI C y4eTOM BIHMSHHMS Ha OKPYXKAIOUIYIO CpeIy, BO3MOXKHBIX INIOOATbHBIX
OCJICICTBUM.

MeTanpeaMeTHbie pe3yabTaThbl

B pe3ynbTare ocBOEHHS MPOrpaMMBI 1o (pU3MKE Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y 00ydarouierocs
OyayT chopmupoBaHbl MeTampelMeTHbIe pe3yJbTaThbl, BKJIIOYAIOIIME I[O3HABATEIbHbIE YHUBEPCAJIbHBIC
y4eOHbIC JCWCTBUS, KOMMYHUKATUBHBIC YHUBEpPCAIbHBIC YUeOHBIC NCUCTBUS, PETYISTHBHBIC YHUBEPCAIbHBIC
y4eOHbIE ICHCTBUSI.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBICHUN);

e YCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KiIacCU(UKALIUN, OCHOBAHUS 7151 000OIICHHS U CPaBHEHHS,

e BBISBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpUBAeMbIX (pakTax, JaHHBIX M HAOIOJICHUSX,
OTHOCSIIIMXCS K (PU3MUYECKUM SBIICHUSIM;

e BBISBIIATH MPUYMHHO-CIICJICTBCHHBIC CBS3H NPU U3YUCHUH (PU3NICCKUX SIBJICHUN U MPOIIECCOB, JETIaTh
BBIBO/JIbI C HCIIOJIb30BAaHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh TUIIOTE3bI O
B3aMMOCBSI3SIX (DHU3MYECKHUX BEIIMYUH;

e CaMOCTOATEIBHO BBHIOMPATH CIOCOO pelieHus yueOHoM (pu3nueckoi 3agaun (CpaBHEHHE HECKOJBKUX
BapHaHTOB pEUICHHS, BBIOOpP HambOoyiee MOAXOJSIICTO C YYETOM CAMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJB30BATh BOIPOCHI KAK UCCIEOBATENLCKUI HHCTPYMEHT [TO3HAHUS;

e TPOBOJAUTH IO CAMOCTOSTEIILHO COCTABIEHHOMY IUIaHY OTIBIT, HECIIOKHBINA (PU3NYECKUNA SIKCTICPUMEHT,
HeOOoJIbIIIoE HCCTe0BaHNe (GU3UYECKOTO SIBICHUS;

e OIICHMBATh HA MPUMEHHMOCTh M JIOCTOBEPHOCTH MH(OPMAIHIO, TOIYYEHHYIO B XOJ€ HCCIECJOBAHUS
WM SKCIIEPUMEHTA;

e CaMOCTOATENBHO (OpMYIHpPOBaTh O00OOMIEHHMS W BBIBOABI MO pe3yiabTaTaM IPOBEIECHHOTO
HaAOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

e TIPOTHO3MPOBATH BO3MOXKHOE NalibHEHIIee pa3BUTHE (PU3MUYECKHX IMPOIECCOB, a TaKKe BBIIBUTATH
MPENOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

e TIPUMEHSTH Pa3IMYHbIE METO/bI, HHCTPYMEHTHI M 3allpOChl MPHU MOKUCKE U 0TOOpe MH(MOPMAIIUU WIH
JAHHBIX C YUETOM MpPEJIOKEHHOHN yueOHOM pu3nueckoi 3a1auu;

e AHANU3HMPOBATh, CUCTEMATH3UPOBATH U MHTEPIIPETUPOBATh MHPOPMAIIMIO PA3IUYHBIX BUAOB U (hopm
NIPEJICTaBIICHHUS;

e CAMOCTOSATEIHHO BBIOMPATH ONTHUMAIbHYIO (hOpMY MpEICTaBICHUs HHPOPMAIMH U WILTIOCTPUPOBATH
perraeMble 3a/1a9u HECIIOKHBIMH CXEeMaMHU, TuarpaMMaMu, HHOU TpaduKOi 1 UX KOMOWHAITUSMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

e B X0J/I¢ 00CYXJeHHUs Y4eOHOro Marepuaia, pe3yJbTaToB JaOOPATOPHBIX padOT M MPOEKTOB 3a7aBaTh
BOIPOCHI IO CYIIECTBY 00CY»X/TaeMOi TeMbl M BBICKAa3bIBATh UJICH, HAllEJICHHBIC HAa PEIICHUE 3a]]a41 U
noJyiep>kaHue OJraroXenaTeIbHOCTH OOIICHNUS;

e COIOCTaBISATh CBOU CYXJCHHS C CYKICHUSAMHU IPYTUX YYACTHUKOB AHANIOra, OOHAPYKUBATh pa3uyKe
W CXOJCTBO ITO3HIIHI;

e BBIPAXATh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MMCHMEHHBIX TEKCTAX;

e MyOJNMYHO TIPEICTABIATH PE3YNbTAThl BBIMOJHEHHOTO (U3UYECKOTO ONbITa (IPKCIEPUMEHTA,
HCCJICIOBAHMSI, IPOCKTA);

e TIOHMMAaTh W WCIOJIH30BaTh MPEUMYIIECTBA KOMAHJHOH W WHIWBHIYaIbHOW paOOTHI MPHU pPEIICHUH
KOHKPETHON (hPU3UUYECKOM MPOOIEMBI;

e TMPUHUMATH [EJIA COBMECTHOW JIEATEIIFHOCTH, OPTaHW30BBIBATH IEHCTBUS IO €€ JOCTH)KEHUIO:
pacrpenenaTs pojiu, 00CyKIaTh MPOLECCH U pe3yabTaThl COBMECTHON paboThl, 0000IaTh MHEHHUS
HECKOJIBKHX JTIOACH;

e BBINOJHATH CBOIO YacTh PabOThI, JOCTUTas Ka4eCTBEHHOTO pe3yibTaTa MO CBOEMY HAIMPABICHHUIO U
KOOPJUHUPYSI CBOU JACHCTBHSI C JPYTUMH WICHAMH KOMaHIbI;



e OIICHMBATh KAauyeCTBO CBOETO BKJI3Ja B OOMMHA TPOAYKT IO KPHUTEPHUSIM, CAMOCTOSTEIHHO

c(OpMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszaums:

e BBIABJIATH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX ISl PEeHIeHUs (PU3MUECKUX
3HAHUM;

e OpHEHTHPOBATHCS B pA3IUYHBIX IIOAXO0JAaX MPUHATHUS pEUIEHUH (MHAMBUAYAJIbHOE, IPHUHITHE
pelLIeHMs B IpyIe, IPUHATUE PEIIEHUH rpymnIoi);

e CaMOCTOATEIBHO COCTABIIATH AJITOPUTM peHIeHUs (U3NUECKOH 3a/aud WM TUTaHA HCCIEeIOBAHUS C
Y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh INpejJlaraeMble
BAPUAHTHI PELICHUN;

e JleJIaTh BBIOODP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

e 1aBaTh aJCKBAaTHYIO OLEHKY CUTyallMH U IIPEIJIaraTh IUIaH €€ U3MEHECHMS;

e OOBSACHATH NPHUYUHBI JOCTHKCHHS (HEIOCTHMIKECHHUS) PEe3yabTaTOB JEATEIBHOCTH, JaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

e BHOCHTb KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YMCIIE B XOJ| BBIMOJHEHUS (PU3NYECKOTO UCCIICIOBAHUS
WIN IPOEKTA) HA OCHOBE HOBBIX 00CTOSITENbCTB, U3MEHUBILUXCS CUTYallUi, YCTAHOBJIEHHBIX OIINOOK,
BO3HMKIIUX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNbTATA LEIH U YCIOBUAM;

e CTaBUTH ceOsl HA MECTO JPYTOT0 YEIIOBEKA B XOJI€ CIIOpa MM AUCKYCCUU HAa HAYYHYIO TEMY, IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

e TMpPHU3HABATH CBOE MPABO Ha OMIMOKY MpH pemeHnH (U3NYECKUX 3aJad WM B YTBEPKICHHUAX Ha
Hay4yHbIEC TEMBI U TAKOE K€ MPABO IPYroOro.

IIpeameTHBbIe pe3yabTaThI

7-i KJ1ace

K koHly oOydeHus B 7-M KJacce IpeIMETHbIE pe3yJlbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

e HCIOJB30BaTh MOHATHUA: (PU3HMUECKUE U XMMUYECKUE SBICHHS, HAOIOCHUE, SKCIIEPUMEHT, MOJEIb,
TUIOTe3a, €AWHUIBl (U3UYECKUX BEIMYMH, aToM, MOJIEKYyJa, arperaTHble COCTOSIHHS BEIIECTBA
(TBepmoe, KHUJIKOEe, Ta3000pa3HOE), MEXaHHYeCKOoe JBHKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHENHOE), TPAaeKTOpHUs, paBHOAEHUCTBYIOIIas cuia, nedopmanus (ynpyras, IuiacTUdeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/bI;

e pasznuyarh sBieHUs (audQy3us, TEIUIOBOE ABMKEHUE YacTHIl BEIIECTBA, PABHOMEPHOE JBUKEHHE,
HEPAaBHOMEPHOE JIBWJKEHWE, WHEpLMs, B3aUMOACUCTBHE TEJI, PAaBHOBECHUE TBEPABIX TEI C
3aKperyIeHHOW OChlO BpallleHus, Mepejaaya JaBiIeHUs TBEPAbIMU TeJIaMH, >KMJKOCTIMU MU Ta3aMH,
aTMoc(epHoe AaBlieHHEe, IUIaBaHUE Tell, MPEBPALCHUS MEXaHWYECKOH SHEpruH) MO ONUCAHHUI0 HUX
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

e pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBICHUHA B OKpPYKAIOLUIEM MHUpPE, B TOM YHCIIE
¢uznyeckue SBICHUS B NPUPOJE: NMPUMEPHl JBUKEHHS C Pa3IUYHBIMU CKOPOCTSIMM B JKUBOH M
HEXUBOM MpHpoJIe, 1efiCTBUE CHIIbI TPEHUS B MIPUPOJIE U TEXHUKE, BIMSHUE aTMOC(EPHOTO JaBlIeHUsS
Ha )KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblUard B TEJ€ YeIOBEKa, IPU ATOM MEPEBOIUTH MIPAKTHUECKYIO
3aja4y B yueOHYI0, BBIIETISTH CYILIECTBEHHbIE CBOWCTBA (IPU3HAKM) (PU3UUECKUX SIBICHUMN;

e OIKCHIBaTh U3YYEHHBbIE CBOMCTBA Tel U (U3NYECKUE SBJICHUS, HUCHOJNB3YS (PU3NUECKHE BEIMUYMHBI
(Macca, 00beM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH,
CHUJIa TSDKECTH, BEC Tela, Cujla TPEeHUs, JaBieHre (TBEpIOTo Tena, )KUIAKOCTH, ra3a), BhITaJIKUBAIOIIAs
CHJla, MeXaHudeckas padoTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbI, KO3()(UIUEHT MOJIE3HOrO
JNENCTBUS MEXAaHW3MOB, KHHETUYECKas W MOTEHIMAJbHAs HHEpPrus), MpH OMNHUCAHUU MPAaBHIBHO
TPaKTOBaTh (PU3UYECKHI CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX 0003HAUECHUS U eTUHHIIBI (PU3MYECKHX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKN U3YYCHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEINUMH;

e XapaKTepH30BaTh CBOMICTBA Tes, (PU3NYECKUE SIBICHUS M IMPOLECCHI, UCIOIb3Ysl MpaBUila CI0XKEHUS
cul (BOJb OJHOW mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, IpaBUIO PaBHOBECHS
pbiyara (650Ka), «30JI0TOE MPaBHIIO» MEXaHUKH, 3aKOH COXPAHEHHUS MEXaHHYECKON 3HEpPruH, MpH
3TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMAaTHUYECKOE BhIPAXKECHUE;



OOBSICHATH (PU3UYECKUE SIBICHUS, NMPOLIECCH M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHUTYallui
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh IPUYMHHO-CIIEJCTBEHHBIE CBS3U, CTPOUTH
oObsicHeHHe M3 1—2 JOrMyeckux IaroB C Omopoil Ha 1-2 W3y4eHHBIX CBOWCTBa (hU3MUECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemaTh pacyeTHble 3a7add B 1—2 1eHCTBHA, MCIONB3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIIUE
¢du3nyeckue BEIUYMHBI: Ha OCHOBE aHAlIM3a YCJIOBUS 3a/aud 3allUChbIBaThb KpaTKOE YCIIOBHE,
NOJCTABIATh (DU3NYECKHE BEIMYMHBI B (POPMYJIBI M MPOBOAUTH PACUYEThl, HAXOIUTHh CIPABOYHBIC
JJaHHbIe, HEOOXOAUMBIE AJISl PELIeHUs 33/a4, OLlEHUBATh PEAIUCTUYHOCTh MOJIYYEHHOH (hru3nueckoi
BEJIMYUHBI,

pacrio3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIM (PU3NYECKUX METO/0B, B OIIMCAHUU
MCCJIEJOBAHMSI BBIJEIATDH IIPOBEPSAEMOE MPEAIOI0KEHUE (TUIIOTE3Y), pa3In4aTh U UHTEPIPETUPOBAThH
IIOJIy4EeHHBIH pe3ynbTaT, HAXOAUTh OLIMOKH B XOJI€ OIBITA, J1eJIaTh BHIBOJIBI 10 €r0 PE3yJIbTaTaM;
NPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUA WIM (U3NYECKHX CBOWCTB TEI:
(GopMynupoBaTh IpOBEpsAEMbIE NPEANONOKEHUS, COOMpaThb YCTaHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Teja, 00beMa, CHIIbI M TEMIIEPATYPBI C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, 3aMUCHIBATH MMOKA3aHUs MPHOOPOB C y4ETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

MIPOBOJIUTH MCCIIEJOBAHNE 3aBUCHMOCTH OJTHOM (PU3MUECKON BETMYUHBI OT APYTOW C UCIIOIb30BAHUEM
OPSMBIX M3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMIKYILEIOoCs Tejda OT BPEMEHM JBMXKEHUS
Tela, CUJIbl TPEHHUsS] CKOJIbKEHUS OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel H
HE3aBUCHUMOCTH CHJIbI TPEHHsI OT IUIOIIAJANU CONPUKOCHOBEHUS TeJl, CHJIbI YIPYTOCTH OT YJUIMHEHUS
IPYXUHBI, BHITAJIKMBAIOLIEH CUIIBI OT 00beMa MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH JKUAKOCTH,
€e HEe3aBUCHUMOCTH OT IIJIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeNl0, YCIOBUI
IUTaBaHMsI TEJl, YCJIOBUH paBHOBECHS pblyara W OJIOKOB), y4acTBOBATh B IJIAHUPOBAHUHM Y4EOHOTO
UCCIICIOBaHMs, COOMpPATh YCTAaHOBKY M BBIIOJHATh HM3MEPEHMs, CIEys IPEUIOKEHHOMY IIJIaHy,
(bUKCUpPOBaTh Pe3yIbTATHI MOTYYCHHON 3aBUCUMOCTH (DPU3NYECKUX BEIIMYMH B BUC MPEIIOKEHHBIX
TabIuI U TpadUKOB, A€TaTh BBIBOABI 10 pe3yJbTaTaM HCCIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (U3NYECKUX BEIWYMH (TUIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPJIOTO TeJa, CUJIa TPEHUS CKOJIbKEHHMsI, JaBI€HUE BO3/4yXa, BBITAIKUBAIOIIAs CUIIa, ACHCTBYOIIAsA
Ha TOTPY)KEHHOE B KHJIKOCTh TeNo, KOI((UIMEHT IOJIE3HOTO ICUCTBUS IMPOCTHIX MEXaHH3MOB),
ciefys MpeIoKeHHOW MHCTPYKIMH: IPU BBINOJIHEHUM U3MEPEHUH cOOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJIMYMHBL;

co0Jr01aTh MpaBUiIa TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
yKa3blBaTh MPUHLHUIBI JEHCTBUS NPUOOPOB M TEXHUUECKHUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOUIAIONIUECS COCYNbl, OapoMeTp, pblyar, MOABMXKHBIA M HEMOABMKHBINA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepu30BaTh MPUHIUIBI AEHCTBHS U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOM Ha
UX ONucaHus (B TOM 4YHUCIE: MOJIMIMITHUKH, YCTPOMCTBO BOAONPOBOJA, TMIPABIWYECKUH Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HacoC, apeoMeTp), UCTIONb3Ys 3HAHUSA O CBOMCTBaX (PU3NUYECKUX
ABJICHUN ¥ HEOOXOAUMbIEe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOANUTH TpPUMEPHl (HAXOAUTh HMH(POPMALMIO O MpUMepax) MPaKTUUECKOTO HCIOIb30BaHUS
¢u3nyecKnX 3HAHUI B MOBCEIHEBHOM >KM3HM ISl o0OecrieueHus: 0e30MacHOCTH MpU OOpalleHuu ¢
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3]I0pOBbsi M COOJIOAEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOILeH Cpefe;

OCYLIECTBIATH OTOOp MCTOYHHKOB HMH(POPMALMU B HMHTEPHETE B COOTBETCTBUH C 3aJlaHHBIM
MOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOUINXCS 3HAHUH U IyTeM CPaBHEHUS Pa3IMYHBIX UCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SBISETCS MPOTUBOPEUUBON MIIM MOXKET OBITh HEZIOCTOBEPHON;
WCIIOJIb30BaTh MPHU BHINOJHEHUHM Y4EOHBIX 3aJaHUIl HAyYHO-TIONMYJSPHYIO JIUTEpPaTypy (pU3udeckoro
COJIEp)KaHus, CIpPaBOYHbIE MaTepuainbl, pecypcsl cetu HTepHeT, Biaaers NpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMAIMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE KPAaTKHWE MHCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 HCTOYHUKOB
uH(popMaluu (QU3NYECKOr0 COJAEp)KaHUS, B TOM 4HCJIe MyOJIMYHO JeNaTh KpaTKhe COOOIIEeHUs o
pe3yibTaTax MPOEKTOB WIHM YUeOHBIX MCCIeOBAaHUM, IPU 3TOM I'PAMOTHO MCIOJIb30BATh U3YUYEHHBIN
MOHSTUMHBIN anmapar Kypca (pU3uKH, COPOBOXKAATH BBHICTYIUUICHHUE MTpEe3eHTaIlNEeH;



e TIPU BBHITIOJHEHUHN Y4YEOHBIX MPOCKTOB M HCCIEAOBAHUN pacHpeleNiaTh OO0SI3aHHOCTH B TpyIIE B
COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH, CJIEIUTh 3a BHIIOJHEHHEM IIJIaHa JIeHCTBUM, aleKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIbI, BHICTPAaUBATh KOMMYHUKATHBHOE
B3aMMOJICIICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8-i kaacc
K konmy oOyueHuss B 8-M Kiacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMCHHIA:

e HCIOJB30BaTh IMOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE [BM)KEHHE aTOMOB M MOJIEKY,
arperaTtHble COCTOSIHHSI BEIIECTBA, KpPUCTAUIMYECKHE U amMopdHBIC Tela, HACBIIICHHBIN U
HEHACBHIIIEHHBIN Nap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSI SHEPrus, TEIUIOBOM IBUraTelb,
AJIEMEHTApHBIA SJICKTPUUYECKUN 3apsii, DJIEKTPUYECKOE I10J€, MPOBOJHUKH U AUDIICKTPUKH,
MOCTOSTHHBIN AJNEKTPUUYECKUI TOK, MATHUTHOE I10JIE;

e pa3nuyaTh SIBJIEHUA (TEIJIOBOE PACIIMPEHUE W CXKaTue, TeIUlonepenaya, TEIUIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISpPHBbIC SBJICHUSA, HCIApEeHUE, KOHJICHCALMSA, IUIABJICHHE, KPUCTAJUIH3AIUS
(oTBepaeBaHME), KHUIEHHE, Temionepeaada (TEIUIONPOBOAHOCTb, KOHBEKLMS, H3IydEHUE),
JIeKTpU3alMsl TeJ, B3aUMOJCHCTBUE 3aps/loB, JEHCTBUS JJIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICMCTBUE MAarHWTOB, JEHCTBME MArHUTHOTO IMOJISI Ha MPOBOAHUK C TOKOM,
JJIEKTPOMArHuTHAsE MHIYKIUS) MO ONHMCAHUIO UX XapaKTePHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE;

e pacmo3HaBaTh MPOSBICHUE H3YyYEHHBIX (U3MUYECKUX SIBJICHHUH B OKPYXKAIOIIEM MHUpPE, B TOM YHCIE
(du3nYecKue sSBICHUS B TIPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U KAWJUIAPHBIC SIBIICHUS B TIPHUPOJE,
KpUCTAILJIBI B mpHupoae, uznydenue CollHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3bI, 00pa3oBaHue
pOCBI, TyMaHa, WHEs, CHEra, JSJICKTPUYCCKHE SIBJICHHUS B artMocdepe, 3JICKTPUUYECTBO IKHUBBIX
OpPraHU3MOB, MAarHUTHOE MoJIe 3eMin, Apei( MOI0COB, pOJIb MArHUTHOTO TOJIS AJIs )KU3HU Ha 3emiie,
MOJISIPHOE CHUSHHE, TMPU OSTOM TMEPEBOAUTH MPAKTUUYECKYI0 3ajady B y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUBNUECKUX SBIICHUM;

e OIKMCHIBAaTh U3YYCHHBIC CBOWCTBA TNl M (PU3NUYCCKUE SIBIICHUS, WCIONB3YS (PU3UYECKHE BEITHYHHBI
(Temriepatrypa, BHYTPEHHSSI DHEPIUs, KOJMWYECTBO TEIUIOTHI, ylAelIbHAas TEIIOEMKOCTh BEIIECTBA,
yJelbHAsl TEIUIOTa IUIABJICHHS, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, yAelbHAs TEIUIOTa CTOPAHUS
TOIUIMBA, KO3(PQUIMEHT TMOJE3HOr0 JAEWCTBUA TEIUIOBOM MAaIMHBI, OTHOCHTEIbHAs BIIAXXHOCTh
BO3/lyXa, OJJIGKTPUYECKUN 3apsij, Cujla TOKa, DJJIEKTPUUECKOE HaNpsHKEHUEe, COMPOTHBICHUE
MIPOBOJHMKA, y/I€IbHOE COIPOTHUBIECHUE BEIIECTBA, pab0Ta MU MOLTHOCTh 3JIEKTPUUYECKOTO TOKa), MpU
OTMMCAHUU TPABUJIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, OOO3HAUYCHHS U
eAVHUIBI (DU3MYECKUX BETUYMH, HAaXOIUTh (OPMYINbI, CBSA3BIBAIOIINE JaHHYIO (DU3UYECKYIO
BEIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TpauKA H3YyUYEHHBIX 3aBUCUMOCTEH (U3UUECKUX
BEJINYUH;

e XapaKTepHU30BaTh CBOMCTBA T, (PU3UUECKUE SBJIICHUS M TIPOIIECCHI, UCTIOIb3Yys OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHUsSI BEIIECTBA, MPUHLHUI CYNEPIO3UIUN TMojiell (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijaa, 3akoH Oma I ydacTka Ienu, 3akoH J[xoymsa—
Jlenma, 3aKOH COXpaHEHHsI DHEPIHH, MPU OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alUCHIBATh €r0 MAaTEMaTUYECKOE BHIPAKECHHE;

e OOBIACHATH (PU3MUECKHE MPOIIECCHl U CBOWCTBA TEM, B TOM YUCJE U B KOHTEKCTE CUTYaI[Ui MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKkTepa: BBISBIATH MPUUYNHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE W3
1-2 normdeckux MIaroB ¢ OMoOpoi Ha 1—2 M3yYEHHBIX CBOWCTBA ()M3MUECKUX SIBICHUM, (PU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

e pemath pacueTHbIe 3a7aud B 2—3 JACWCTBHS, HUCHONB3YS 3aKOHBI M (DOPMYIBI, CBSI3BIBAIOIIHE
du3nYecKne BETWYMHBI: HA OCHOBE aHajiW3a YCIOBHS 3aJa4yd 3aIlMChIBaTh KPATKOE YCIIOBHE,
BBISIBJISITh HEJOCTATOK JTAHHBIX JIJIS PEIICHUS 3a7a4d, BBIOUPATh 3aKOHBI U (OPMYIBbI, HEOOXOANMBIE
JUTSL €€ PeIeHUs], IPOBOAUTH PacueThl M CPABHUBATH MOJYyUYEHHOE 3HAUCHUE (PU3NUECKON BETUUUHBI C
M3BECTHBIMU JIAHHBIMU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN (HU3UIECKUX METOJIOB, UCIIOIB3YS
ONHUCAaHUE HCCIEAOBaHUS, BBIACIATH IPOBEPSIEMOE MNPEANONIOKEHNE, OLEHUBATh MPaBUIBHOCTh
MOPsIIKa TIPOBEICHUSI UCCIIEIOBAHUS, I€JIaTh BHIBOIBI,

e TPOBOJAUTH OMNBITHI MO HAOMIOAEHUIO (U3MYECKUX SBICHUH WM (U3HUYECKUX CBONCTB Tel
(KanmWJUTSIpHBIC SIBJICHUS, 3aBUCMMOCTH JIaBJICHUSI BO3JIyXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTHIBaHHS W HArpeBaHUs NpPH HM3IYYCHHH OT IIBETa H3Iydaromiel (MOTIOIIaroIIei)



MIOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJABI OT TEMIEpPaTyphbl KUAKOCTH U TUIOIIAIN €€ MOBEPXHOCTH,
NEKTpHU3alMs Tel U B3aUMOJIECHCTBUE UIEKTPHUUECKUX 3apsiOB, B3aUMOJEHCTBHE IMOCTOSIHHBIX
MarHuTOB, BU3YyaJIU3aIlisl MAarHUTHBIX IOJIEH MOCTOSIHHBIX MarHWTOB, JEMCTBUS MAarHUTHOTO TOJISL HA
IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABUIATENsI OCTOSIHHOTO TOKA):
dopMynMpoBaTh TpPOBEpsSEMBbIE NPEANOIOKEHUS, COOMpaTh YCTaHOBKY W3 TPEAJIOKEHHOTO
000pyI0BaHUs, OIUCHIBATh X0/ OIBITA U (YOPMYIUPOBATH BHIBO/bI;

e BBINOJHATH MpPSMbIE W3MEPEHUS TEMIIEPAaTyphbl, OTHOCUTEIBHOW BIAXXHOCTH BO3/yXa, CHJIBI TOKA,
HaNpsDKEHUsT C  MCIIOJIb30BAaHMEM AaHAJIOrOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEJIWYMH,
CpaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM aOCOIFOTHON MOTPEUTHOCTH;

e IIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OHON (PM3UYECKOM BETUUMHBI OT IPYTrOM ¢ HCIOIb30BAaHUEM
OpSAMBIX M3MEPEHHUH (3aBHCUMOCTh CONPOTUBICHUS MPOBOJAHMKA OT €ro JUIMHBL, IJIOUIAU
HONIEPEYHOI0 CEYEHUsI U YJEIBbHOIO COINPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, MIYLIEro
yepe3 IMPOBOAHMK, OT HaIPsSDKEHHUs Ha IPOBOJHUKE, HCCIEJOBAHME IOCIEA0BATEIbHOIO U
HapajyIeIbHOTO COEMHEHUH MPOBOAHUKOB): IUIAHUPOBATh MCCIEJOBAHUE, COOMpaTh YCTAHOBKY U
BBITOJIHATh M3MEpPEHHs, CIeqys MPEIOKEHHOMY IUIaHy, (UKCHpPOBATh PE3ylbTaThl MOJYyYCHHOH
3aBUCUMOCTH B BUJI€ TaOJIUI] U I'paHKOB, AeJaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TMPOBOJAUTH KOCBEHHBIC H3MEpeHHs (U3MUecKHX BeNWYMH (yAeTbHAas TEIUIOEMKOCTh BEIIEeCTBa,
COIIPOTHUBJIEHUE IIPOBOJHMKA, pab0Ta M MOLIHOCTb 3JIEKTPUYECKOI0 TOKA): MJIAHUPOBATh U3MEPEHUS,
coOuparh 3KCHEPUMEHTAIIbHYI0 YCTAHOBKY, CIEIys NpPEIIOKEHHOW HHCTPYKLUWU, U BBIYUCIATH
3HA4YEeHUE BEJIMYMHBI;

e COOJIONATH MpaBUIIa TEXHUKH 0€301IacCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

e XapaKTepHU30BaTh MPUHLMUIIBI JEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUYECKHX YCTPOMCTB € OMOpOl Ha
UX OnucaHus (B TOM YHCJE: CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBasi TypOWHA, aMIIepMeTp,
BOJIETMETP, CUETUHMK SJICKTPUYECKOH 3HEPruM, JIEKTPOOCBETUTENIbHBIE IMPUOOpPHI, HarpeBaTeIbHbIE
AIIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHE MPEIOXPAHUTEIH, HIEKTPOMArHUT, HIEKTPOIBUTATEINb
IOCTOSIHHOTO TOKa), MCHOJb3ys 3HAaHUS O CBOMCTBAaX (PU3MUYECKUX SBIEHUH U HEOOXOIUMbIE
¢uznyecKkue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOWCTBA M H3MEPHUTEIbHbIE NPHOOPHI IO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBI TEPMOMETP, TEPMOC, NCHXPOMETP, TUTPOMETp, IBUTATEIh
BHYTPEHHEIO CropaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTaBIAThH CXEMbl JJIEKTPUUECKUX Lene ¢
II0CJIEI0BATENBHBIM M IapaJlJIeIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jindas yCIOBHbIE 0003HAUYEHUS
3JIEMEHTOB JIEKTPUYECKUX LIeTIeH;

e TMPHUBOJAUTH NpPUMEpPHl (HAXOMUTh HWHPOPMALMIO O TPUMEpPaxX) NPAKTUIECKOTO HCIOIH30BAHUS
¢u3nuecKkux 3HaHUN B MOBCEAHEBHOM JXU3HM Ul obecrieueHus: 0e30MacHOCTH HpU OOpaIIeHUH C
npubopaMu M TEXHUYECKHMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pOBbs U COONIOIEHUS HOPM
HKOJIOTHUYECKOTO MOBEJEHUS B OKPYKAIOILLIEN CPELE;

e OCYIIECTBJIATH MOUCK MHPOPMAUU (PU3NYECKOTO COJIEPKaHUs B UHTEPHETE, HA OCHOBE MUMEIOIIUXCS
3HaHUH W TyTeM CpaBHEHMS [ONOJHHUTEIbHBIX HMCTOYHHKOB BBLACIATH HH(OpMAIUIo, KOTOpas
SIBIISIETCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;

e HCIOJB30BaTh MPH BBHINOJHEHUH Y4E€OHBIX 3aJaHUN HAYYHO-TIONYJISIPHYIO JIMTEpaTypy (pusnyeckoro
COJIep’KaHus, CIpPaBOYHblE MaTepuanbl, pecypchl cetu HTepHeT, BiaaeTh NpUeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBbIE M KpaTKUE YCTHBIE COOOIIEHHs, 0000Ias MHPOpMAILUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJIEpXKaHMUA, B TOM 4YHCIE MYOJIWYHO MpPeJCTaBIATh
pe3yNbTaThl MPOEKTHOW MM MCCIIEI0BAaTENbCKON JESTENbHOCTH, MIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

e TpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUNA (PU3NYECKUX TMPOIECCOB PACHPEENTh
0053aHHOCTH B TpPYIIEe B COOTBETCTBUHM C IOCTaBIEHHBIMHU 33JauyaMH, CIEAUTH 3a BBIIOJHEHUEM
IIaHa IeUCTBUN M KOPPEKTUPOBAThH €T0, a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JESITEIHLHOCTD
TpYMIbI, BBICTpaUBaTb KOMMYHHUKATHBHOE B3aMMOJEHCTBHE, MPOSBISAS TOTOBHOCTh pa3pellaTh
KOH()JIMKTHI.

9-it k1ace

K kxonrmy oOyueHus B 9-M Kiacce MpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPaXKaTh

c(OPMHUPOBAHHOCTH Y O0YUAIOIUXCS YMEHUI:

e HCMOJB30BaTh IOHATHUS: CHUCTEMa OTCuUeTa, MaTepHalibHas TOYKa, TPAEKTOPHs, OTHOCUTEIBHOCTD
MEXaHUYECKOro JIBWXEeHHUs, Aepopmanus (ynpyras, IacTHUecKas), TpeHHe, [IEHTPOCTPEMUTEIbHOE



YCKOpEHHE, HEBECOMOCTD M MEPErpy3KH, LEHTP TAKECTH, aOCOITIOTHO TBEPAOE TENO, LEHTP THKECTU
TBEPJOTO Tejla, PABHOBECHE, MEXAHWYECKHE KOJEOaHUs U BOJHBI, 3BYK, HH(QPA3BYK U YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE ~ BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX  BOJIH, CBET, OJM30PYKOCTb U
JTAJIbHO30PKOCTh, CIIEKTPBI UCITYCKaHMs U MOIIIOIIEHUs, alb(a-, 0eTa- 1 raMMa-u3ay4eHus, U30TOIIbI,
AJIepHasl SHEPreTHKA;

e pa3nuuaTh SABJICHUA (PABHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHENHOE BHKEHUE, PABHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBMKEHUE, CBOOOJHOE MAaJCHUE TEJ, PABHOMEPHOE ABIKEHHE IO OKPYKHOCTH,
B3aUMOJICIICTBHE Te€J, PEAaKTUBHOE JBIKEHHE, KoJebaTenbHOe JBI)KEHUE (3aTyXawoolue u
BBIHY)KJICHHbIE KOJEeOaHHsI), pe30HAHC, BOJHOBOE IBM)KEHUE, OTPAKECHUE 3BYKA, MPSIMOJIMHEIHOE
pacnpoCcTpaHEHUE, OTPaKCHHE M IIPEJIIOMIICHUE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP M CJIOXKEHHE CIEKTPaJbHBIX I[BETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAsl PaMOaKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHUATOrO CIEKTpa M3JIy4yeHHsI) 110 OMHUCAHUIO
UX XapaKTepHBIX CBOICTB M HA OCHOBE OMBITOB, JIEMOHCTPUPYIOLIHNX JaHHOE (PU3NIECKOE SIBICHHE;

e pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PM3NYECKUX SIBICHUHM B OKpYXarolleM MUpe (B TOM 4HUCIE
¢u3uveckue SBICHHUS B MPHUPOJE: MPHUIUBBI U OTIMBBI, ABIKeHHE TUaHeT CONHEYHOW CHUCTEMBI,
PEAKTUBHOE [IBWJKEHUE >KMBBIX OPIaHM3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMM, 3€MIIECTPSICEHHE,
ceificMU4ecKHne BOJHBI, IlyHaMH, 9XO0, L[BETa TEJl, ONTHYECKUE SBJICHUS B MPHUPOJE, OMOJIOTHUECKOE
JeificTBue BUAMMOIO, YJIbTPa(HOIETOBOIO UM  PEHTICHOBCKOIO M3JIyYCHHMH, €CTECTBEHHBIN
pannoaKTHBHBIA (HOH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3Iy4eHHE NPUPOJHBIX MHHEPAJIOB,
JeicTBUE PaJUOAKTUBHBIX HW3JIYyYEHUH Ha OpraHM3M YeJlOBeKa), IMpU ITOM IEPEeBOJUTH
NPaKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (TMPHU3HAKH) (U3NIECKUX
SIBJICHUIA;

e ONNCHIBAaTh M3yYCHHBIC CBOMCTBA Te€N W (DM3UYECKHE SIBICHUS, HCIONB3YSI (DU3NUECKHE BEITMYMHBI
(cpenHsist 1 MCHOBEHHAsl CKOPOCTh TeJla NPH HEPaBHOMEPHOM JBHMKEHUH, YCKOPEHHE, IIepeMELCHHE,
IyTh, YIJIOBasi CKOPOCTb, CHUJIa TPEHMsI, CHJIa YIPYrOCTH, CUja TSKECTH, YCKOPEHHE CBOOOJIHOTO
najieHusi, BeCc Tela, HUMIYJIbC Tela, HUMIYJIbC CWIbl, MEXaHM4yeckas paboTa M MOIIHOCTb,
NOTEHLIMAJbHAsL SHEPrusi Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLHUAIbHAS SHEPIusd
CKATOM IPYXXUHBI, KUHETUUYECKAas SHEPIUs, IMOJHAs MEXAHWYECKas SHEprus, NEepUOJ M YacToTa
KoJIeOaHWH, JJMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTellb
IPEJIOMIIEHUS] CpeAbl), IPU ONUCAHUU IPABUIBHO TPAKTOBATH (PU3NYECKUH CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, OOO3HAYCHUS W CIUHHIBI (U3NYECKUX BEIMYUH, HAXOTUTH (OPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TIpapUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

e XapakTepHU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCHOJIb3Yd 3aKOH COXpaHEHUs
SHEpPruH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUI CYNEPHO3UIIMUA CHUJI, TPUHIIUII OTHOCUTEIbHOCTH
["anunes, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPAKEHUS U IPEIOMIICHUS
CBETa, 3aKOHBl COXPAaHEHUS 3apsIOBOTO M MAacCOBOTO YHCEN MPH SIEPHBIX pEaKUUsax, MPH 3TOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHYECKOE BBIPaKEHUE;

e OOBACHATH (PHU3HUECKHE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaI[Uil MIPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2—3 JIOTWYECKHX IIaroB C OMOPOi Ha 2—3 W3YYEHHBIX CBOMCTBAa (M3NYECKHUX SIBICHUH, (HPU3NIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEM;

e peuaTh pacueTHbIe 3a/a4yM (OMHMpAIOILUECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCIIOJIb3Yysl 3aKOHBI U
(bopMmyIbl, cBA3bIBaIOIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHaJIM3a YCIIOBHS 3a/lauM 3alUChIBATh
KpaTKO€ YCJIOBHE, BBISABIATH HENOCTAIOIIME WIM H30BITOYHBIE JaHHbIE, BBIOMPATh 3aKOHBI M
dopMynbl, HEOOXOMUMBIE MJIsi PELIeHHs, IMPOBOAUTH pacyeTbl M OLEHUBATh PEATUCTHYHOCTh
MOJIyYEHHOT0 3Ha4Y€HUsl (PU3UUECKOI BEIMYMHBI;

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIU (PU3UYECKUX METOAOB, HCIIOJIB3YS
ONMCAHUE HCCIEIOBaHMs, BBIICIATH MPOBEPSIEMOE MPEANONIOKEHNE, OLIEHUBATh IPAaBUIBHOCTh
HOpsi/IKa MIPOBEICHUS MCCIIEOBAHUS, JIeNlaTh BBIBOJbI, MHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOAEHUI
U OITIBITOB;

e TIPOBOJUTH ONBITHI IO HAOMIONEHUIO (PU3MUECKUX SBICHUH MM (PU3NYECKHX CBOMCTB Tell (M3ydyeHUE
BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHWS SHEPruu, 3aBUCHUMOCTh IepHoja KojeOaHui
IPYKUHHOIO MasTHUKA OT MAaccChl Tpy3a U JKECTKOCTH NPYXUHBl U HE3aBHCHUMOCTb OT aMIUIMTY]IbI
MaJIbIX KOJIeOaHUH, PSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pa3okKeHHue Oeoro cBera B CIEKT,
U3y4yeHHe CBOMCTB H300paKeHMS B IUIOCKOM 3€pKajle M CBOMCTB H300paKeHHs IpeaMmera B



cobOuparonied  JMH3e, HAONMIOJCHHWE CIUIOMIHBIX M JIMHEHYaTBIX  CHEKTPOB  W3JIY4EHUs):
CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 HW30BITOUHOrO Habopa 00OpyIOBaHUS, OMHUCHIBATH XOJI
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTh MPHU HEOOXOJUMOCTH CEpUI0 MPSAMBIX H3MEPEHUH, ONpenenss CpeaHee 3HaueHHue
U3MepAeMoil BeMUYMHBI ((DOKYCHOE paccTosiHHE coOuparomei JMH3bI), OOOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

MPOBOJIUTH HCCIECIOBAHUE 3aBHCUMOCTEH (DU3UUECKUX BEIMYMH C HCIOJIB30BAHUEM IPSMBIX
U3MEpEeHUH (3aBUCHUMOCTh IIyTH OT BPEMEHM INPU PAaBHOYCKOPEHHOM JABMKEHMM Oe3 HadajabHOMN
CKOpPOCTH, NEepuoja KOJeOAaHWH MaTeMaTHYecKOro MasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH YrJia
OTpaKe€HMsI CBeTa OT YyIVla MaJeHWss W Yyrja IpeJoMJIeHHs OT Yria MaJeHus): IJaHUPOBaTh
UCCIICIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (UKCHPOBATH pPE3yJbTAThl IOJy4ECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHUJE TaOJIUI U TpadUKOB, J€JIaTh BBIBOJBI 10 pe3yabTaTaM
UCCIIC/IOBAHMS,

IIPOBOJIUTh KOCBEHHbIE MU3MEPEHUsI GU3NYECKUX BEIMUYUH (CPEIHSIsI CKOPOCTh U YCKOPEHME Tela MpH
PaBHOYCKOPEHHOM  JIBXKCHHUH, YCKOPEHHE CBOOOJHOTO MAJCHHS, JKECTKOCTh MPYKUHBI,
KO3(QULIMEHT TpEeHUs CKOJBXKEHUs, MeXaHWyeckas paboTa M MOIIHOCTb, 4YacToTa U IEPUOJ
KOJICOAHUH MaTeMaTHYECKOTO W MPYKMHHOTO MasTHUKOB, ONTHYECKas cuja COOMpAIOLIe JHH3HI,
pPaIMOaKTUBHBIA (DOH): IJIAHMPOBATH H3MEPEHHUs, COOMPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBINOJIHATh M3MEPEHHS, CIEAys NMPEIOKEHHOW WHCTPYKIMH, BBIYHCIATH 3HAYCHHWE BEIUYMHBI U
aHaAJIM3UPOBATh MOJyYCHHbIE PE3YJIbTAThI C YUETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHUH;

coOJIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH PadoTe ¢ 1ab0opaTopHbIM 000pYyI0BaHUEM;

pas3nuyaTh OCHOBHBIE ITPU3HAKH MU3YYEHHBIX (PU3NYECKUX MOJIENIe: MaTepualibHas TOUKa, a0COIOTHO

TBEPJOE TEJNO, TOYECUHBIH HCTOYHHUK CBETA, JIyd, TOHKAs JMH3a, IUIAHETApHAas MOJENb aTroma,
HYKJIOHHAsi MOJZIeJIb aTOMHOT'0 $1/1pa;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBHS U3YYEHHBIX MPUOOPOB M TEXHUIECKUX YCTPOUCTB C OIIOPOH Ha
UX ONUCaHMs (B TOM 4YHCIE: CHUAOMETP, JATYMKHU IOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, pakera,
9XOJIOT, OYKH, TEPUCKOI, (poToanmapar, ONTHIECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, Kamepa
Bunbcona), ncnosnb3ys 3HaHHMsS O CBOMCTBaX (PU3MUECKUX SIBICHUM M HEOOXOAMMBIE (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH U3YYE€HHBIX TEXHUUYECKHX YCTPOICTB, N3MEPUTEIIBHBIX
nprOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB MPU PEHICHUH YYeOHO-TIPAKTUYECKHUX 3a/1a4, ONTUYECKHE
CXEMBI Il IOCTPOEHUS N300paKeHUH B INIOCKOM 3€pKajie U COOMpArOLIe JIMH3E;

MPUBOANTH TIPUMEPHI (HAXOAWTHh HMH(POPMAIMIO O TpUMeEpax) MPAKTHUYECKOTO MCIIOIb30BaHUS
¢u3nuecKkux 3HaHUN B MOBCEAHEBHOM JXU3HM Ul obecrieueHus: 0e30MacHOCTH HpU OOpaIIeHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3JI0POBbsI W COOJIONEHUS HOPM
HKOJIOTHYECKOTO MOBEJIEHUS B OKpYKaIoLIeH cpee;

OCYIIECTBIISITh TIOMCK HWHGpOpMaNuu (U3NIECKOTO COACpKaHUS B HWHTEPHETE, CaMOCTOSTEIHHO
dopMynupys TOHMCKOBBIM 3ampoc, HaXOAWTh IYTH OIpPEICNIeHUs] JOCTOBEPHOCTH IOJyYEHHOMH
UHPOpPMAIIUK Ha OCHOBE UMEIOIINXCS 3HAHUN M TOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCIOJIb30BATh MPH BBINOJHEHUN YYEOHBIX 3a/laHMM HAayYHO-TIOMYJISPHYIO JUTEpaTypy (U3NYECKOro
CONepKaHWs, CIpPaBOYHBIE MaTepUallbl, pecypcbl ceTh VIHTepHeT, BIQAETh IpHEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MMCEMEHHBIE M YCTHBIE COOOIIEHHSI HA OCHOBE MH(OPMAIHH M3 HECKOIBKUX
UCTOYHHUKOB (DU3MUYECKOTO COJEpKaHMsl, MYyOJIMYHO MPEACTaBIATh Pe3yibTaThl NMPOEKTHOM WU
HCCJIEI0BATENBCKON JI€ATEIBHOCTH, IIPU 3TOM TI'PAMOTHO HCIIOJIB30BaTh W3YYEHHBIN NOHATHUHHBIN
anmapar M3y4aeMoro pasjena (U3MKU U CONPOBOXKIATh BBICTYIUIEHHE Npe3eHTaluell C y4eToMm
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

TemaTnyeckoe nNJIaHUPOBaAHUE

7-1 kaacce

Ne i/

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pas3iesioB u (undpossbie)

TeM NPOrpaMMbl KonTtposbubie | [IpakTHyuecKue | ggpazoparebHbie
padoThI padoThI pecypebl

Bcero




Pa3neu 1. ®usuka u ee posib B NO3HAHUHN OKPY/KAKOIIEro MUpa

Bubnuoreka  OT'UC «MO

11 ®duznka — HayKa o rmpupoae |2 LIKOJIa» — lesson.academy-
content.myschool.edu.ru/03/07
®uznka, 7 kmacc, PIAOY BO

1.2 dusnyeckre BEIUYNHBI 2 «0oCyIapCTBEHHBIH YHUBEPCUTET
TMPOCBECIUICHUAM»

EcTecTBEHHO-HAYYHBINA METO. @usuka, 7 knace, ®FAOY BO

1.3 2 «ocynapcTBeHHbIH yHUBEPCUTET

HO3HaHHA TMPOCBECUICHUAM»
Hroro 1o pasueny 6

Pasznen 2. HepBona'{anLHHe CBCICHUSA 0 CTPOCHUH BEIECTBA

2.1 CrpoeHue BeniecTBa 1
JIBU>KeHUE U B3aUMOJICHCTBHUE Dusmka, 7 Krace, qeroy BO
2.2 2 «oCyapCTBEHHbI YHUBEPCUTET
qacThLl BemeCTBa TMPOCBECIICHUAM»
ArperarHbie COCTOSIHUS Dusnka, 7 knace, OI'AOY BO
2.3 2 «ocynapcTBeHHbI YHUBEPCUTET
BCLIECTBA TMPOCBEIICHUAN»
Hroro mo pazaeny 5

Pa3nea 3. /IBu:xeHne ¥ B3auMojieiicTBHE TeJl

3.1 MexaHn4ecKoe JBHKEHUE 3
Bbubmoreka ~ ®I'UC  «MOSI
3.2 Wuepnus, macca, IiioTHOCTh | 4 IIKOJIA» — lesson.academy-
content.myschool.edu.ru/03/07
dusuka, 7 kmacc, PI'AOY BO
3.3 Cuna. Bunsr cun 14 «["ocynapCTBEHHBIN YHUBEPCUTET
TMPOCBEIICHUAM»
Wtoro no pazneny 21

Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH M ra30B

Hapiexue. ITepenava BuGmuoreka ~ ®IUC  «MOS
4.1 JABJICHHUSI TBEPJABIMHU TeJIaMH, | 3 IIKOJIa» — lesson.academy-
KHUIKOCTAMH U Ia3aMu content.myschool.edu.ru/03/07
dusmka, 7 ximace, PI'AOY BO
4.2 JlaBiaeHue KUJIKOCTH 5 «["ocynapcTBEHHBIN yHUBEPCUTET
MPOCBCUICHU» »
dusmka, 7 ximace, PI'AOY BO
4.3 AtmocdepHoe naBieHne 6 «[oCy1apCTBEHHBIN YHUBEPCUTET
MPOCBCUICHU» »
44 JleficTBue J>XUIAKOCTH M Ta3a v
' Ha MOrPYKEHHOE B HUX TEJO
Hroro no paszneny 21

Paszpen 5. PaGora 1 MOIHOCTB. JDHeprus

Bubmumoreka  OIT'UC «MO

5.1 Pab6ora n MomHOCTH 3 IIKOMa» — lesson.academy-
content.myschool.edu.ru/03/07
®dusuka, 7 kiacc, DI'AOY BO

5.2 [IpocThie MEXaHU3MBI 5 «ocynapcTBeHHbI YHUBEPCUTET

TIPOCBEIIICHHSI»




®dwusuka, 7 xaacc, PITAOY BO
5.3 Mexanuyeckas SHEpTrus 4 1 1 «0Cy1apCTBEHHBIN YHUBEPCUTET
MPOCBCUICHUS»»
Hroro mo pazneny 12
[ToBTOpEeHHE 3
OBHIEE KOJIMYECTBO YACOB 68 4 12
I1O ITPOI'PAMME
8- Kiacc
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3genoB M (uudpossbie)
n/n TeM MPOrpaMMbl Beero Kontposbneie | [IpakTuueckne | ogpazopareibHbie
padoThI padoThI pecypcebl
Paznen 1. TensioBble siBJIeHUS
bubanoreka ®I'UC «Mos
1.1 CrtpoeHue u CBOICTBA BellecTBa | / mxona»  — lesson.academy-
content.myschool.edu.ru/03/08
®dusuka, 8 kacc, DI'AOY BO
1.2 TeruoBbie IpoLIeCcChI 21 1 5 «"ocymapcTBeHHBIH
YHUBEPCUTET IPOCBEILECHUSIN
Hroro mo pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
DneKkTpudeckue 3apsabl. bubmmoreka ®I'UC «MOS
2.1 3apsokeHHblE  Teda W ux |/ 1 mkona» —  lesson.academy-
B3aUMOJIEHCTBHE content.myschool.edu.ru/03/07
o o bubnnorexka ®I'UC «MOS
[TocTOAHHBIN ~ AIEKTPUYECKUI
2.2 p 20 2 7 mkona» — lesson.academy-
TOK content.myschool.edu.ru/03/07
bubnnorexka ®I'’UC «MOS
2.3 MarsuTHsIC SBICHUS 6 1 15 mxona» — lesson.academy-
content.myschool.edu.ru/03/07
dusmka, 8 ximace, PI'AOY BO
2.4 DneKTpoOMarHuTHasT MHIYKIIUS 4 «ocymapcTBEHHBIIA
YHHUBEPCUTET IPOCBELEHUSI»
Wroro mo paszneny 37
bubmuoreka ®I'MC «MOS
[ToBTOpEHUE 3 mkonma» —  lesson.academy-
content.myschool.edu.ru/03/07
OBHIEE KOJIMYECTBO YACOB IIO 68 4 145
I[TPO'PAMME ’
9-ii kJacc
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanue pasgeinoB u (uudgposbie)
n/n TeM NPOrpaMMblI Beero KonTtposbubie | [IpakTHuecKue | ggpazoparebHbie
padoThI padoThI pecypcebI
Paznen 1. Mexanuveckue siBJieHUsI
bubanoreka ®I'UC «Mos
11 Mexanuyeckoe apmxeHue u |10 1 mxoma» —  lesson.academy-




CIOCO0BI €r0 OIMUCAHUL

content.myschool.edu.ru/03/09

®dusuka, 9 kimacc, DI'AOY BO

1.2 BzaumoneiicTBue Ten 20 1 «ocymapcTBeHHBIH
YHUBCPCUTCT MMPOCBCILCHUIM»
bubanoreka ®I'UC «Mos

13 3aKOHBI COXPAHCHHS 10 mkona» — lesson.academy-
content.myschool.edu.ru/03/09

Hroro no pazueny 40

Pa3znen 2. MexaHuvecKkne KoJieOaHUs U BOJIHBI
bubnumoreka ®I'MC «Most

2.1 MexaHudeckue KojaecOaHust 7 mkosa» — lesson.academy-
content.myschool.edu.ru/03/09
bubnunoreka ®I'MC «Most

2.2 MexaHnuueckre BOJIHBIL. 3BYK 8 1 kona» — lesson.academy-
content.myschool.edu.ru/03/09

Uroro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE  TOJie U

Bbubnuoreka OI'UC «Mos

3.1 6 mkonma» — lesson.academy-
SJICKTPOMArHUTHBIC BOJIHbI content.myschool.edu.ru/03/09
Utoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHHS
dusmka, 9 ximace, PI'AOY BO
4.1 3aKOHBI pacIpOCTpPaHCHUS cBeTa | 6 «ocymapCcTBEHHBIHA
YHHUBEPCHUTET NTPOCBEILECHHUSI»»
dusmka, 9 ximace, PI'AOY BO
4.2 JIuH3bI 1 onITHYECKUE TPUOOpsl | 6 «["ocymapcTBEHHBIH
YHHUBEPCHUTET NTPOCBEILECHIUSI»»
PasnoxeHue Oelloro cBera B bubmoreka  ®TUC — «Mos
4.3 3 mkona» — lesson.academy-
CHCKTp content.myschool.edu.ru/03/09
Wtoro no pazneny 15
Pa3nen 5. KBanToBble siBJIEHHS
Ucnyckanue M TOIVIOIIEHHUE bubmorexa  ®IUC  «Mos
5.1 4 mkona» — lesson.academy-
CBCTa aTOMOM content.myschool.edu.ru/03/09
®dusuka, 9 kiace, ®I'AOY BO
5.2 CtpoeHne aTOMHOTO sipa 6 «[ocynapcTBeHHBIH
YHUBEPCUTCT MMPOCBCILICHUSM»
®dusuka, 9 kimace, PI'AOY BO
53 SnepHble peakuuu 7 1 «ocyapcTBeHHbIH
YHUBEPCUTET MMPOCBCILICHUIM»
Hroro no paszneny 17

Pa3zgea 6. [loBTOpUTEIbHO-00001AO M MOLY.

JIb

[ToBropernie u  o0OoOmIEHNE

Bbubmuoreka PI'UC  «Mos

6.1 cojepkaHus Kypca ¢usuku 3a|9 wkoma» — lesson.academy-
7-9-if kacc content.myschool.edu.ru/03/09
Hroro no pasneny 9




OBIIEE KOJIMYECTBO YACOB IIO

I[TPOTPAMME

102 |3 27

IIpoBepsiemble TpeOoBaHus K pe3yjbraTaM ocBoeHusi OOII u 3j1eMeHTBI coaepraHust

B ¢denepanpHBIX M pErHOHATIBHBIX MPOIEAYpaX OLEHKH KadecTBa OOpPa30BAaHUS HCIIOJIB3YETCS IEpeueHb
(koauduKaTop) pacupeeeHHbIX 10 Ki1accaM MpoBepsieMbIX TpeOoBaHuit K pesyibratam ocBoenuss OOIT OO0
Y 2JIEMEHTOB COJICP)KaHHS 1O (PH3HKE.

7-1 kjaacce

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoenus OOII

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble TpeaMeTHbIE pe3yJabTaTbl OCBOECHHSI OCHOBHOH 00pa3oBaTebHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

Hcmons30BaTh HU3YUCHHBIC TOHATUA

1.2

Paznuyath sBIEHUS MO ONUCAaHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JIaHHOE (PU3UYECKOE SIBJICHUE

13

Pacnio3naBate mposiBiieHHE M3YYEHHBIX (PU3UYECKHX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B
TOM 4uncie GU3NYecKue SBJICHUS B IPUPOJIE, TIPU ITOM MEPEBOUThH MPAKTHUECKYIO 3a/1a4y
B y4eOHYI0, BBIICIISATh CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHN ) (PU3UICCKUX SBICHHMA

14

OnuceIBaTh HU3YUCHHBIC CBOMCTBa Tell U (I)I/I3I/I‘16CKI/I6 SIBJICHUS, HUCIIOJIb3YA (1)I/I3I/I‘leCKI/IC
BCJIMYHHBI, IIPpU ONHMCAHHWU IPABUJIIBHO TPAKTOBATDH (1)I/I3I/I‘-IGCKI/If/'I CMBICJI HCIIOJIB3YCMBbIX
BCINYHNH, HX 0003HaYEeHHs U CAMHHNIBI (I)I/ISI/I‘ICCKI/IX BCJINYHMH, HaXOJUTb (I)OpMy.]'ILI,
CBA3LIBAIOIIUC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMYMHY C JpyruMu BCIMYUMHAMH, CTPOUTH
Fpaq)I/IKI/I N3YUCHHBIX 3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCJIMYHMH

1.5

XapakTepu3oBaTh CBOMCTBa Tel, (DU3UYECKHE SBJICHHMS U IPOLECChl, HCHOIb3Ys
W3Y4YEHHBIE 3aKOHBI, [P ATOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3allMChIBATh
€ro MaTeMaTU4YeCKOEe BBIPAKECHUE

1.6

OOBsACHATH (U3NYECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJl, B TOM YHCJE U B KOHTEKCTE
CUTyallMil NMPAKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBIABIATH NPUUYUHHO-CIEACTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE U3 | - 2 JOrMYecKUX IIaroB ¢ omopoi Ha 1 - 2 M3y4yeHHBIX
CBOWCTBA (PU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

Pemate pacuerHele 3amaun B 1 - 2 fAeHCTBHs, HCHONB3ys 3aKOHbI M (OPMYIIBI,
CBsI3bIBaIOIME (DHU3MUECKHUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBUS 3aJaud 3alHChIBaTh
KpaTKoe YCJOBUE, MOACTaBIATh (u3nyeckue BETUYUHBI B (HOPMYJIbl U HPOBOJIUTH
pacueTsl, HaXOJAUTh CIIPaBOYHBIE JaHHbIE, HEOOXOIMMBIE Ul PElleHus 3a]a4, OLlEHUBATh
PEATMCTUYHOCTD MOJTy4YEHHON (PU3HUECKON BETMYMHBI

1.8

PacrnioznaBaTh 1po0GsieMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIU (PU3HUECKUX METOJI0B, B
OIMCaHUU UCCIIEOBAHUS BBIICIATH IPOBEPIEMOE MPEAIOoKeHHE (TUIIOTe3Y), pa3inyarhb
U WHTEPIPETHUPOBAThH MOJYUYEHHBIH pe3ynbTaT, HAXOJUTh OLIMOKU B XOJI€ ONbITA, JAENaTh
BBIBOJIBI 10 €TI0 PE3YJILTATAM

1.9

[TpoBOANTH OMBITHI IO HAOTIOACHHUIO (PU3MUYECKUX SBJICHUM WU (PU3HMUECKUX CBOMCTB TEI:
hopMyTupOBaTh MIPOBEPSIEMBIC TIPEITOIOKEHUS, COOMPATh YCTAHOBKY U3 TIPEIJI0KEHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BbInonHATE npsiMble U3MEPEHUS C MCTIOIb30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB,
3alMChIBaTh TIOKAa3aHUs MPUOOPOB C YYETOM 3aJlaHHOM aOCOJIOTHOW MMOTPEUIHOCTH
U3MEPEHUI

1.11

[IpoBomuTh WcCCIENOBaHWE 3aBUCUMOCTH OIHOM (PU3WYECKOW BEIMYMHBI OT JAPYTOH C
WCIONIb30BAaHUEM TMPSIMBIX HW3MEPEHH, Yyd4acTBOBaTh B IUJIAHHUPOBAHUU y4eOHOTO
WCCTIeI0OBaHMs, COOMPATh YCTAHOBKY M BBITIOJHATH U3MEPEHUs, CIEIYs MPEIOKEHHOMY




IU1aHy, (PUKCUPOBATh PE3YIbTATHI MOJyYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYHH B BUJIC
MPEUIOKEHHBIX TaOIUIl U TPaPUKOB, A€TaTh BBIBOBI 10 Pe3yJbTaTaM HUCCIIEI0BAHMS

1.12

[IpoBOIUTH KOCBEHHBIE W3MEPEHUS (PU3MUECKUX BEIUYUH, CIEAYS NPEIIOKEHHON
MHCTPYKLHUU: MPHU BBIMOJIHEHUN W3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUYUCIISATh 3HAYEHUE HCKOMOW BETMYUHBI

1.13

ColOmofath MpaBWiIa TEXHUKH 0E30MACHOCTH TpU  paboTe ¢ J1abOpaTOPHBIM
o0opynoBaHuEM

1.14

VYka3bIBaTh MPUHLMIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, XapaKTepU30BaTh
IPUHLUIBI IEHCTBUS M3yYEHHBIX IMPUOOPOB M TEXHUYECKUX YCTPOWCTB C IOMOIIBIO UX
OINMCAHMs, WCIIONB3Ys] 3HAHUS O CBOMCTBAaX (DM3MYECKHX SBICHHA M HEOOXOAUMBIC
¢bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

[IpuBoautes mnpuMepsl (HAXOIUTh HMHGOPMAIMIO O TpPUMEpax) MPAKTHIECKOTO
UCTIONIB30BaHUS (PU3MYECKUX 3HAHMH B TOBCEIHEBHOM IKM3HM I OOECICUCHHS
0e3omacHOCTH TpH OOpalmieHHH ¢ TNpUOOpaMU W TEXHUYECKHMHU YCTPOHCTBAMH,
COXpaHEHHsI 3[J0POBbSI U COOJIIOACHNSI HOPM IKOJOTMYECKOTO MOBEACHUS B OKPYKAIOIICH
cpene

1.16

OcymecTBiaTh 0TOOpP HMCTOYHUKOB MH(pOpManuu B ceTd VIHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCSA 3HAHUM U IyTEeM CpaBHEHHUS
Pa3UYHBIX HWCTOYHHUKOB BBIIENIATH MHPOPMALHUIO, KOTOpas SBISIETCS HPOTUBOPECYMBOM
WA MOET OBITh HEJJOCTOBEPHOM

1.17

Hcnonp30BaTh NMpu BHINOJIHEHUHM YYEOHBIX 3a/JlaHUll HAaydyHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3n4ecKoro cozepkaHus, CIpaBOUYHble MaTepuaibl, pecypchl cetu VMHTepHeT, BiaieTh
npreMaMH KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHusi HHPOPMALIUU U3 OJTHOW 3HAKOBOMH
CUCTEMBI B IPYT'YIO

1.18

Co3naBarh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2 - 3
HUCTOYHUKOB MH(pOpMalUU (PU3NYECKOTO COJAEPKAHUS, B TOM 4YHCIE IYOJIUYHO JENaTh
KpaTKHe COOOILEHHUs O pe3yibTaTaxX MPOEKTOB MM Y4eOHBIX HMCCIEIOBAHUM, NPU 3TOM
IPaMOTHO MCIOJIb30BaTh U3YUYEHHbIN NOHATUNHBIN anmnapar Kypca GU3HKH, CONPOBOXKIATh
BBICTYIUUICHHE ITPE3EHTALIUEN

1.19

[Ipu BbINIONIHEHUU Y4YE€OHBIX HMPOEKTOB M HCCIENOBAaHUMN pacupelessiTh 00SI3aHHOCTH B
IpyNIe B COOTBETCTBUHU C IOCTABJICHHBIMM 3aJadaMM, CIECIUTh 3a BBIIIOJIHEHUEM ILIaHA
NEHCTBUM, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb T'PYIIIBL,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBHE, YUUTHIBAsi MHEHHE OKPYKAIOIIUX

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon Koxa
IIpoBepsiemble 31eMEHTBHI CO/IePKAHUS
pa3iesia |3jeMeHTa
OU3UKA U Ee POJIb B IIO3BHAHMHN OKPYXAIOIIEI'O MUPA
11 ®uszuka - Hayka o npupoze. SBneHus mnpuponpl. DPuU3NYECKUE SBICHHUS:
' MeXaHUYEeCKUe, TEeIUIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE
12 Odusnueckue BeanuuHbl. M3Mepenue ¢uznueckux BenuunH. Ousnueckue mpuoOopsl.
' [TorpemnocTs n3MepeHui. MexxayHapoiHas CHCTEMA €INHHIL
1 EcrecTBeHHO-HayuHBIH METOJ] TO3HAHUS: HAOJIOJEHUE, IOCTAHOBKA HAYYHOTO
1.3 BOIIPOCA, BBIIBUKCHUE THIIOTE3, IKCIIEPUMEHT IO TPOBEPKE TUIOTE3, OOBSICHEHNE
Ha0JII01aeMOT0 SIBICHUS
14 Onucanue GpU3NUECKUX SBJICHUN C IOMOIIBIO MOJEIEH
[TpakTrueckue paboThI:
1.5 W3mepeHne pacCTOSHUM.

I/ISMepeHI/Ie obbeMa KHUJIKOCTHU U TBEPAOro TCa.




Onpenenenue pasMepoB MaJbIX TEN.
N3mepenne temieparypbl IMpU IMOMOIIHA >KUAKOCTHOIO TEPMOMETpPA MU JATUYMKA
TeMITEPaTyphI

ITEPBOHAYAJIbHBIE CBEJIEHMS O CTPOEHNH BEIIIECTBA

CTpOCHI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIbI, UX PA3MCPHI. OHBITBI, JOKa3bIBAOIIIUC

2.1
JMCKPETHOE CTPOEHHE BELIECTBA
29 JlBmxenue yactul BeuiectBa. CBsi3b CKOPOCTH JBMXKEHUS YaCTHUL C TEMIIEPATYPOH.
' BpoynoBckoe nBmxenue, muddy3us
2.3 B3anMoselicTBue 4acTHIl BellecTBA: IPUTSHKEHUE U OTTAIKHBaHUE
ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHHE TIa30B, JKUIAKOCTEH U TBEPAbIX
2.4 (kpucTayuinyeckux) Ten. B3auMocBs3p MEXIy CBOWCTBAMU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[TpakTuyeckue paboOTHI:
26 Onenka [uaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

OnBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACIITUPEHHUS Ta30B.
OnbITHI 1O OOHAPY)KEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHS

JIBIDKEHUME U B3AUMOJIEMCTBUE TEJI

3.1 Mexanunueckoe 1BukeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUYKEHUE
39 Cxkopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM IBMXKEHMU. Pacder mytu u
' BPEMEHU JBUKECHUS
33 SIBnenve uHepuuu. 3akoH MHEPHHMH. B3aumMoaeicTBie Ten Kak NpuIruHa U3MEHEHUS
' CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella
34 [TnotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUMHULE
' o0beMa BelecTBa
3.5 Cuna xak XapakTepUCTHKa B3aMOAECHUCTBHUS TEN
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOUIbI0 AMHAMOMETPA
37 SBnenue taroreHus u cuia Tsbkectu. Cua TSKECTH Ha Jpyrux IutaHetax. Bec tena.
' HeBecomocTh
3.8 Cuna tpenus. TpeHue cKoabXeHHs U TPeHHUE MOKOos. TpeHre B IpUpOJIe U TEXHUKE
3.9 CrnoxeHne CuJl, HalpaBJICHHBIX 110 OJJHOM MpsiMoii. PaBHOEHCTBYIOMIAs CHIT
[TpakTuyeckue paboOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuKa B KHJIKOCTH, MOJEIU
AIIEKTPUUYECKOT0 aBTOMOOMJS M Tak jainee). OmpexpeneHue cpeaHel CKOpOCTH
CKOJIbJKEHUs1 OpycKa MU IIapuKa M0 HAaKJIOHHOM IJIOCKOCTH.
3.10 Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.
OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PacTsLKEHU (AepopMaliiu) NpyKUHbI OT
IIPUJIOKEHHOM CHJIBL.
OnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tena
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN
311 @u3nyecKue SBICHUS B MPUPOJE: MPUMEPHI IBUKEHUS C PAIUUYHBIMU CKOPOCTSIMU
' B YKUBOUW M HEXUBOH NPUPOJIE, NENCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, IOIIIUITHUKA

JIABJIEHUE TBePJIbIX TEJI, )KMJIKOCTEI 1 TA30B




4.1

JHasnenue TBeporo Tena. CrocoObl yMEHBIICHHS U YBETHUCHHS JaBICHUS

4.2

JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00beMa, TeMIepaTyphl

4.3

Hepez[aqa AABJICHUA TBCPAbIMU TCJIaMHU, KUAKOCTIMU U Tra3aMu. 3akoHn Ilackais.
ITHeBMaTHYECKHE MAlTHHEI

4.4

3aBUCUMOCTb JIaBJIE€HUS XKHUIKOCTH OT INIyOMHBI. ['mapocraTuyeckuil mnapaokc.
Coobmaromuecs cocysl. ['unpaBinyeckne MeXaHU3Mbl

4.5

Atmochepa 3emsm u armocdepHoe maBienue. IlpuumHBI  cymiecTBOBaHUS
BO3AyIIHOW o6osouku 3emuu. Omnbeir Toppuderud. 3aBUCUMOCTh aTMOC(EpPHOTO
JIaBJICHUS OT BBICOTHI HA/l YPOBHEM MODS

4.6

Uzmepenune atmochepHoro napneHus. [Ipubopbl ans u3mepeHuss arMocepHOro
JIaBJICHUS

4.7

JleiicTBuEe J>KMIKOCTM W Ta3a Ha IMOTPY)KEHHOE B HHUX TeJo. BrITankuBaromas
(apxumenoBa) cuiia. 3aKkoH Apxumesa

4.8

IInaBanue Ten. Bo3gyxoraBanue

4.9

[TpakTuyeckue paboTHI:

HccnenoBaHnue 3aBUCMMOCTH Beca Tela B BOJE OT O0beMa IOIPYKEHHOM B
KUAKOCTh YacTH TeJa.

OnpeneneHne BBITAJIKUBAIOIIEH CUJIBL, JEUCTBYIOIIEW Ha TEJNO, MOTPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH CHIIbI, JCUCTBYIOIIEW HA TEIO B
KUAKOCTH, OT MaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, AEHCTBYIOLIEH
Ha TeJIO0 B JKMJIKOCTH, OT O00beMa MOrPYKEHHOH B JKHUIKOCTh YacTH Tejla U OT
IJIOTHOCTH JKUAKOCTH. KOHCTpyHpOoBaHue apeomMeTpa Ui KOHCTPYMPOBAHUE JIOAKU
U OIIPENEIICHUE €€ IPY30I0bEMHOCTH

4.10

dusnueckue sBICHUS B NPUPOZE: BIMSHHE aTMOC(EPHOro JaBi€HUS Ha KUBOU
OpraHu3M, IJIaBaHue pbI0

411

TexHuueckue yCTpoicTBa: COOOLIAIOIIMECS COCY/bl, YCTPOHCTBO BOJONPOBOAA,
TUIPABIMYECKUNA Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, SHEPT' A

5.1 Mexanunueckas pabota

5.2 MexaHuueckas MOIIIHOCTb

53 [TpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs MJIOCKOCTb. [IpaBmiio paBHOBecHs
' ppryara

5.4 [TpumeHeHre mpaBuiia paBHOBECHUS pblyara K 0JIoKy

55 «3o70TO€E MpaBmiIo» MexaHUKH. KoaddumeHT nojae3Horo IeiHCTBUS MEXaHU3MOB.
' [TpocThie MexaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOTO HaJ 3emieit

5.7 Kunerndeckas sHeprus

58 [TonHast MexaHuveckasi SHEpPrusi. 3aKOH M3MEHEHHMsS U COXPAHEHUS MEXaHUYEeCKOH
' SHEPrUu

[TpakTuyeckue paboOTHI:
59 Onpenenenne paboOThl CHIIBI TPEHUS TPU PaBHOMEPHOM JIBXKEHUHU Tella 110

FOpH3OHTaHBHOﬁ TTOBCPXHOCTH.




HccnenoBaHue ycl0BUN paBHOBECHUS pblyara.
N3mepenue KIIJ[ HakIOHHOM TUIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTUH

5.10

duzndyeckue ABICHUA B IIpHUPOAC: pbIdaru B TCJIC YCTIOBEKA

5.11

TexHuueckue ycTpoicTBa: pblyar, HOJABUKHBIM U HEMOJBUKHBINA OJOKH, HAKJIIOHHAS
IUIOCKOCTB, IPOCTBIE MEXAHU3MBbI B OBITY

8-i1 KJ1ace

IIpoBepsiemble TpeGoBaHus K pe3yiabraTtam ocBoenns OOIT

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTATHI OCBOEHHMSl OCHOBHOI 00pa3oBaTeLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

Hcnons30BaTh NOHATHS

1.2

Paznuyath SBIEHHS 1O ONUCAHUIO HX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PUINICCKOE SIBICHUE

13

Pacrnio3naBath MposiBIeHHE M3YYEHHBIX (DPU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yucae (u3MYecKue SBJICHUS B NPUPOJE, NMPH TOM IMEPEBOJAUTH MPAKTUYECKYIO 33/7ady B
y4eOHYI0, BBICTISITh CYIIECTBEHHBIC CBOWCTBA (MTPU3HAKH) (PU3NICCKUX SIBICHHUH

1.4

OnuceiBaTh M3y4EHHBbIE CBOWCTBA Tel M (PU3UYECKUE SBJICHUS, HCIOJB3Ys (PHU3UUYECKUe
BEJIMYUHBI, IPU OINUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICI HCHOJIb3YEMbBIX
BEIMYMH, O00O3HaueHWsT U eAMHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO0 BEIIMYMHY C JIPYTMMH BEIHMYMHAMH, CTPOUTH I'paduKu
M3YUYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYUH

1.5

XapakTepu3oBaTh CBOMCTBa Tej, (GU3NUECKUE SIBJICHHUS U MPOLECCHI, HCIIOJIb3Ysl N3y4YEHHbIE
3aKOHBI, TPH OSTOM JaBaTh CJOBECHYIO (OPMYITMPOBKY 3aKOHA M 3alUCBIBATH €T0
MaTeMaTUYECKOE BBIPAXKCHUE

1.6

OOBsACHATH (U3NUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE CUTYyallUi
IIPAaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BbIABIATE INPUYMHHO-CIECICTBEHHBIE  CBS3H,
CTpPOUTH OOBsACHEHUE U3 1 - 2 JIOrMYecKUxX IIaroB ¢ momouibio 1 - 2 M3y4eHHBIX CBOICTBa
(bu3nYecKuX sIBICHUH, GU3NUYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

Pemarsn PaCUYCTHBIC 3aa4U B 2-3 I[eI\/’ICTBI/ISI, HCIIOJIb3YA 3aKOHBI U CI)OpMy'J'IBI, CBA3BIBAIOIIIHC
(1)H31/I‘-I€CKI/I€ BCJIMYMHBI: HA OCHOBC aHaliM3a YCJIOBHA 3a/la4M 3aIllMCbIBATbh KPATKOC YCJIOBUEC,
BBIABJIITH HEAOCTATOK JAHHBIX JJIA PCHICHUSA 3a/1aydu, BLI6I/IpaTb 3aKOHbI H (I)OpMy.]'ILI,
HGO6XOHI/IMI>IG AJid €€ pCHICHUS, IMPOBOJUTH PACUCTbl U CPABHUBATH ITOJTYUYCHHOC 3HAUCHUC
(I)I/I3I/I‘{CCKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

PacnioznaBath mpoOieMbl, KOTOpbIE MOKHO PELIUTh HPU MOMOIIM (PU3HMUECKUX METOJIOB,
UCIIONB3Ysl ONHCAHUE HUCCICNOBAHMSA, BBIAEIATH IPOBEPSAEMOE IMPEAIOJIIOKEHUE, OLEHUBATh
MIPaBUIILHOCTh NOPsAJIKA MIPOBECHUS UCCIEA0BaHU, 1E€JIaTh BBIBOBI

1.9

[IpoBOANTH ONBITHI MO HAOMIOJAEHUIO (U3UYECKUX SIBICHUNW WM (PU3MYECKUX CBOMCTB Te:
(dbopMyIMpOBaTh MPOBEPsSEMBbIE MPEANONOKEHHs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BbINMONHATE TpsiMBIE WM3MEPEHUs C HCIOJIb30BAaHMEM AaHAJIOTOBBIX MPUOOPOB M JaTYUKOB
(bu3NYeCKrX BEWYMH, CPAaBHUBATH PE3YyJIbTaThl U3MEPEHUN C YUETOM 3a/laHHON a0CONIIOTHOMN
MOTPEIIHOCTH

1.11

HpOBOI[I/ITL HCCICAOBAaHUC 3aBHCHUMOCTH OHHOﬁ (1)H3I/ITICCKOI>'I BCIIMYHUHBI OT I[perﬁ C
HCIIOJIB30BAHHUEM MPAMBIX H3MepeHHﬁZ IIaHUPOBATh HMCCICAOBAHUC, CO6I/IpaTB YCTAaHOBKY U
BBIIIOJIHATE U3MCPCHUA, CICAYyd MNPCHAJIOKCHHOMY IJIaHY, (I)I/IKCI/IpOBaTB PEC3YJIbTAThL
HOHy‘IeHHOﬁ 3aBUCUMOCTH B BHJC Ta6J'II/III u Fpa(l)I/IKOB, ACJIaTb BBIBOJBI IO pPE3YyJibTaTaM




HUCCICIOBAaHUA

1.12

[IpoBoauTh KOCBEHHbIE U3MEpPEHHUs (UINYECKUX BEJIIMYMH: IUIAHUPOBATh H3MEpEHUs,
coOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY, CJEAyd MpPEUIOKEHHOW WHCTPYKIHMH, U
BBIYMCIIATh 3HAYEHUE BETUYNHBI

1.13

Co0broath nmpaBuiia TEXHUKH 0€3011aCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000pyI0BaHHEM

1.14

XapaKkTepu30BaTh MPUHLHUIIEI JACHCTBHUS U3YYEHHBIX MPUOOPOB U TEXHHUYECKHX YCTPOWCTB C
ONOpPOM HAa WX OIMCAHUs, WCHONB3Ys 3HAHUS O CBOWCTBAX (M3MYECKUX SIBICHUH U
HE00X0AuMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

Pacrio3naBaTh mpocThie TEXHUUECKHUE YCTPOMCTBA U M3MEpUTEIbHBIE MPUOOPHI MO0 CXeMaM U
CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI SJICKTPHUYCCKUX ueneﬁ C IIOCJIICAOBATCIBHBIM U
napajuleIbHBIM COEIUHEHUEM JJIEMEHTOB, pa3iinyasi YCJIOBHbIE O0O03HAYEHHS 3JIEMEHTOB
3JIEKTPUYECKUX LIETIEN

1.16

[TpuBoaNTH MpUMEPHI (HAXOAUTH HHPOPMALIHIO O MPUMEPax) MPAKTUYECKOTO UCIOIb30BAHMUS
¢u3nyeckux 3HAHUM B NOBCEAHEBHOM JKM3HM Juid obOecriedeHus O€30MaCHOCTH IpHU
oOpamieHun ¢ npudopaMH W TEXHUYECKHMH YCTPOWCTBAMH, COXpPAaHEHHS 3I0POBbSI U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKpYXKarollel cpene

1.17

OcymiecTBiATh OUCK HHPOpMaIUK (Gru3nyecKoro copepkanusi B ceTu VIHTepHeT, Ha OCHOBE
MMEIOIIMXCSA 3HAHMM W IYyTEM CpPaBHEHHUS JONOJHUTEIbHBIX HWCTOYHUKOB BBIJCIATh
nHOPMAIHIO, KOTOPAs SBIISIETCS] IPOTUBOPEYUBOI MITH MOKET OBITH HEIOCTOBEPHOU

1.18

Wcnonp30Bath NpU BHINOJHEHUM YYEOHBIX 3aJaHUN HAY4YHO-IOMYJSIPHYIO JIUTEpaTypy
(U3MYECKOT0 COAEp)KaHUs, CIPABOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT; BiajeTh
IpUeMaMHl KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMsi MH(GOpMALMU W3 OJHOM 3HAKOBOM
CHCTEMBI B IpYT'yIO

1.19

CoznaBaTh COOCTBEHHBbIE IMCHbMEHHBIE M KpAaTKHME YCTHbIE COOOLIeHus, 00001mas
MH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOT0 COEPKaHMsI, B TOM YHCIIE IyOJINYHO
MPEJCTABIATh PE3yJAbTAThl NMPOCKTHON WM HCCIENOBATEIBCKOW MEATEIBHOCTH, MPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YUYECHHBIH MOHATUHHBINA anmapaT Kypca (U3UKH, COIPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTAIUEN

1.20

[Ipn BbIMONHEHWH YYE€OHBIX TIPOEKTOB M  HUCCIEJOBAHMM  (PU3NYECKHX TPOLIECCOB
pacripesienaTh 00s13aHHOCTH B T'PYIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3aJlauaMU, CIEIUTh
3a BBIIOJIHEHUEM IUIAaHA JCUCTBUH M KOPPEKTHPOBAaTb €ro, aJeKBaTHO OLICHHUBATh
COOCTBEHHBIH BKJaJ B JIEATEJBHOCTh TPYIIBI, BBICTpPAUBaTh KOMMYHUKAaTHBHOE
B3alMO/ICIICTBHE, TPOSBIISAS FTOTOBHOCTD pa3periaTh KOH(QIUKTHI

HpOBepﬂeMble IJIEMECHTHI COACPKAHUSA

Kon
Koa siementa IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA
pasaena
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKON TEOpUU CTPOEHUS
6.1 BemiectBa. Macca U pasmepbl Mojekydl. ONBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE IT0JIOKEHHSI MOJIEKYJISIPHO-KHUHETHYECKON TEOPUHU
6.2 Mogenu TBEpIOTO, KUAKOTO W Ta3000pa3HOTO0 COCTOSHUW BEIIECTBA.
6 ' Kpucrannmuueckue 1 amopgHbIe Tena
6.3 OOBbsicHeHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEpIBIX TEJI HAa OCHOBE
' MTOJIOKEHNUI MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH
6.4 CmauvBaHMe M KallWJUISIPHbBIE SIBIICHUS
6.5 TemoBoe pacliupeHue u cxaTue




Temnepatypa. CBs3p TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBHUKECHUS

6.6
YaCTHIL
6.7 Buytpennss osHeprusi. CrnocoObl H3MEHEHHs] BHYTPEHHEH SHepruu:
' TEIUIoNepeaya u CoBepIeHre paboThl
6.8 Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINS, U3TyUEHHUE
6.9 KonunuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca
6.11 [InaBneHve W OTBepAEBaHHME KPUCTAIMYECKHX BEIIECTB. YJelbHAs
' TETJIOTA TUIABJICHUS
[TapooGpazoBanue u kouaeHcaus. Mcnapenuwe. Kunenue. VnpenbHas
6.12 TEIIOTa MapooOpa3oBaHMA. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT
aTMoc(hepHOro JaBiIeHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasl TEMI0Ta CrOPaHUs
6.15 [Mpunnunsr padoter TermoBbix aeurarteneit KIIJ[ TemmoBoro nBuraresns.
' TenoBbie ABUTATEIN U 3alIUTa OKPYKAIOIIEH Cpe/Ibl
6.16 3aKOH COXpaHEHM U MIPEBPALECHUS SHEPTUU B TEIUIOBBIX IIpoLeccax
[IpakTuueckue padbOTHI:
OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpIThl IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta3oB, KUIKOCTEH U
TBEP/bIX TEl.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHHS BO3AyXa OT €ro
o0beMa U HarpeBaHus WIH OXJIAXKICHUS.
[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
6.17 B TEPMOMETPUYECKON TpyOKe OT TeMIepaTyphl.
' Habntonenne u3MeHeHUsT BHYTPEHHEM OSHepruuM Tena B pe3yJibTaTe
TeIuIonepeay U paboThl BHEIIHUX CHIL.
WccnenoBanue sBIeHUS TEMJIOOOMEHAa MpPU CMEIIMBAHUU XOJIOJAHON H
ropst4eil BOABL.
OnpeneneHne  KOJIMYECTBA  TEIJIOTHI, IOJIYYEHHOTO BOJOM  Ipu
TErI000MeHe C HarpeThIM METAJUIMYECKUM IIUITHHIPOM.
Onpenenenue yenbHON TEIIOEMKOCTH BEILECTBA.
HccnenoBanue npouecca uCapeHusl.
Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.
Omnpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIBJIA.
dusnyeckue SBJIEHUS B TMPHUPOJAE: IOBEPXHOCTHOE HATSIKEHHE U
6.18 KanWJUIApHbIE SBJICHHUS B IMPUPOJE, KPUCTAUIBI B NMPUPOJE, U3ITyUEHUE
' ConHua, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00Opa3oBaHHE POCHI,
TymaHa, UHesl, CHera.
TexHuueckue yCTpPOWCTBA: KaNWUIAPbI, MPUMEPHl HCIOJIb30BaHUS
6.19 KPUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETp, NATUUK TEMIIepaTyphl, TEPMOC,

CHUCTCMA OTOINJICHHUA NOMOB, TUTPOMCTPEI, IICUXPOMETDP, IIapoBad Typ61/IHa,
ABUTAaTCJIb BHYTPECHHECTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

QHCKTpI/ISaHI/IH TCII. I[Ba poada 3JICKTPUUICCKHUX 3apA10B




B3aumogeiictBue 3apspkeHHBIX Ted. 3akoH KynoHa (3aBUCMMOCTH CHITBI

7.2 B3aUMOJICHCTBUS 3apPSKEHHBIX TEJ OT BEJIIMYMHBI 3aps/IOB U PACCTOSIHUS
MEXy TeJIaMu)
73 Dnextpuueckoe nojue. HanpsxeHHOCT anekTpuyeckoro nois. [lpunnumn
' CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocurenu »siaekTpudeckux 3apsgoB. OJIEMEHTApHBIM SJIEKTPUYECKUI
' 3apsn. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKH
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
76 DNEeKTpUUECKU TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKA.
' HcTouHnKH MOCTOAHHOTO TOKA
77 JIeHCcTBUS DJIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
' DNEKTPUUECKUN TOK B KUIKOCTSIX U Ta3ax
7.8 Dnekrpuueckas 1enb. Cuia Toka. DIeKTPUIECKOe HAMPSIKEHNE
7.9 ConpoTuBieHHE TPOBOAHUKA. Y IEIBHOE COIIPOTUBIIEHUE BELLIECTBA
7.10 3akoH Oma a1 ydacTka uenu
7.11 [TocnenoBarenbHOE U apaieIbHOE COSTMHEHUE MTPOBOIHUKOB
7.12 PaboTa 1 MOIIIHOCTE AJEKTpUUECKOro Toka. 3akoH [[xoyims - Jlenna
713 DNEKTPUYECKHUE ENU M MOTPEOUTENIN DICKTPUICCKONW DYHEPrUu B OBITY.
' Kopotkoe 3ambikanue
7.14 [TocrossHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOSSHHBIX MATHUTOB
715 MarnuTtHoe nosie. MarHuTHoe 1oJie 3eMJIM U ero 3HaYeHUe ISl )KM3HU Ha
' 3emie
716 OnpiT Opcrena. MarouTHoe Moje 3JEKTpUyYecKoro Toka. [Ipumenenue
' ANIEKTPOMArHUTOB B TEXHUKE
JleficTBME€ MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb
7.17 MOCTOSSHHOTO TOKa. MCMoOab30BaHUE 3JEKTPOJIBUTATENCH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE
718 OneiTel ®apanes. SIBaeHue 31eKTpOMarHUTHOM MHAYKIMH. [IpaBuio
) Jlenna
719 Onektporerepatop. CrnocoObl TMOTYYeHHs] JIIEKTPUYECKOH SHEPTUu.
' DIEeKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
OmnpITel TO HAOMIOACHHUIO DJEKTPU3AIMU Tel WHAYKIHEH U Tpu
CONPUKOCHOBEHUH.
UccnenoBanue nO€MCTBUS DJIEKTPUYECKOTO TMOJA HA MPOBOJHUKUA U
JUAJIEKTPUKHU.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON e MOCTOSHHOTO TOKA.
N3mepenue u perynimpoBaHue CUIIbI TOKA.
7.20 N3mepenue u perynupoBaHue HaPSKEHHUS.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, UAYLIErO 4epe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTHUBIIEHNs NPOBOJHMKA OT €ro JUIMHBI, IUIOHNIAJAW ITONEPEYHOIO
CEUEHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIIOKEHUS HANPSHKEHUM TIPU  TOCIEI0BATEIbHOM
COCIMHEHUH JIBYX pe3ucTopoB. lIpoBepka mpaBuiia [ CHUIbI TOKA IIPU




Mapajuielb-HOM ~ COCIMHEHWU  pe3ucTopoB. OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, uAyIlero depe3 pesucrop. Omnpenenenue
MOIIIHOCTH  3JIEKTPUYECKOTO TOKA, BBbIIEISEMOW Ha  PE3HUCTOpeE.
UccnegoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Y€pe3 JIAMIIOYKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ narpeBatens. MccnenoBanue
MarHMTHOTO  B3aUMOJEHCTBUS TOCTOSHHBIX MarHuToB. M3yuenue
MarHUTHOTO TIOJIS TOCTOSHHBIX MAarHUTOB MpPU HUX OOBEIUHEHUU U
pasznenenun. MccnenoBaHue AEMCTBHSL  DIIEKTPUYECKOIO TOKA Ha
MarHuTHYIO CTpenky. ONBITHI, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTH CHJIBI
B3aUMOJICHCTBUS KATYIIKM C TOKOM M MAarHuta OT CHJIbl TOKa U
HaIpaBJIeHUs TOKa B KaTyuike. M3yueHue qeiicTBUS MarHUTHOTO TOJIS Ha
MPOBOAHUK ¢ TOkoM. KoOHCTpyHpoBaHue U u3ydyeHue paboThl
anektpoasurarens. M3mepenue KIIJ snexrpoaBurarenbHOM yCTaHOBKH.
OnbITBl 1O HKCCIACAOBAHUIO SIBJICHHUS JJIEKTPOMArHUTHOM WHAYKIIUU:
UCClIeIOBaHNEe M3MEHEHMI 3HAueHUsi W HalpaBiIeHHUs HHIYKIMOHHOTO
TOKa

du3ndecKue SIBICHUS B MPUPOJIE: IEKTPUUECKHE SBICHUS B aTMOcdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Tmone 3emiu, aApeid

7.21
MOJIOCOB, POJIb MAarHUTHOTO MOJS Ul JKU3HU Ha 3emile, IOJISIPHOE
CHUSIHUE
TexHudeckue yCTPOWCTBA: DJIEKTPOCKOI, aMIEPMETpP, BOJIBTMETP,
peocTar, CUeTUMK JJIEKTPUUYECKOW HHEPIuH, 3JIEKTPOOCBETUTENIbHBIC
7.22 puOOpPHI, HArpeBaTEIbHBIE JEKTPOIPUOOPHI (TIPUMEPHI), SIEKTPUIECCKHE

NPEJOXPAHUTEIH, JICKTPOMArHUT, JIEKTPOBUTaTENb TOCTOSIHHOTO TOKa,
TeHEpaTOp MOCTOSHHOIO TOKA

9-i1 KJ1ace

IIpoBepsiemble TpeOGoBaHus K pe3yabraTaMm ocBoeHusi OOIT

Ko . .
I f)IBe AEMOTO IIpoBepsiemble mpeaMeTHbIe pe3yJbTaThl OCBOEHHSI OCHOBHOH 00pa3oBaTesIbHOM
poBep NporpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl
pe3yJbTara
11 Hcnonb30BaTh N3y4EHHBIE TOHATHS
12 Paznuuarth SBIEHHS O ONUCAHUIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
' JE€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHUE
Pacrio3HaBaTh MposIBICHHE M3YYEHHBIX (PU3MUYECKUX SIBIECHUH B OKpYXKarollleM MHUpPE, B TOM
13 yyciie (U3NYECKue SIBJICHUSI B MPHUPOAE, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO 337ady B
y4eOHYI0, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3UUECKUX SABICHUN
OnuceiBaTh M3y4YEHHbIE CBOICTBa TeNl W (PU3MUECKHE SIBICHUS, HCIONB3Yys (pU3Mveckue
BEJIMYUHBI, MPH ONHMCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICT HCHOIb3YyEMbIX
14 BEJIMYMH, OOO3HAYeHHs] M €IWHULBl (PU3NYECKUX BEJIIMYMH, HAaXOIUTh (OPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMYMHY C JIPYTMMH BEIMYMHAMM, CTPOUTH I'paduKu
M3Y4YEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHUH
XapakTepru3oBaTh CBOMCTBA Tel, PU3NYECKUE SIBICHUS M MPOLECCHI, UCIONb3Yys M3YYECHHbIE
1.5 3aKOHBI, TPH OSTOM JaBaThb CJOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alUCHIBaTh €ro
MaTeMaTHYeCKOe BhIPAXKEHHE
OOBsCHATH (U3MYECKHE MPOLECCH U CBOMCTBA TEJd, B TOM YHUCIIE U B KOHTEKCTE CHUTYyallUi
16 MIPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATh MNPUYMHHO-CIEICTBEHHBIE  CBS3U,
' CTPOUTH OOBsACHEHHE M3 2 - 3 JOrMYECKHX IIAroB ¢ MOMOUIbIO 2 - 3 M3y4EeHHBIX CBOMCTBa
(bu3NYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH
1.7 Pemate pacuetHbie 3amaun (omuparomugecs Ha CUCTeMy M3 2 - 3 ypaBHEHUH), WCIONB3Ys




3aKOHBI U (OPMYJIBI, CBS3bIBAIONIME (PU3UUYECKUE BEITMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/layd 3aMKChIBaTh KPATKOE YCIIOBUE, BBIABISATH HEAOCTAIONINE WU H30BITOYHBIC TaHHBIC,
BBIOMpATh 3aKOHbI M (OpPMYJbl, HEOOXOAMUMBIE MJIsi pPEIIeHUs, MPOBOAUTH pPacyeThl U
OILICHUBATH PEATTMCTUYHOCTD MMOTYICHHOTO 3HAYCHHS (PH3UIECKON BEITHUHHBI

1.8

Pacrnio3naBate mpoOiIeMbl, KOTOPBIE MOXHO PEIIUTh NMPH HMOMOIIM (PU3UUYECKUX METOJIOB,
UCIIONB3Ysl ONMCAHHUE HUCCICNOBAHMSA, BBIAEIATH IPOBEPSAEMOE IMPEAIOIOKEHUE, OLEHUBATh
IIPAaBUJIBHOCTh IIOpsAJIKa IPOBEICHUS MCCIENOBaHUsA, EJaTh BBIBOJBI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U ONBITOB

1.9

[TpoBOIUTH OMBITHI MO HAOMIONEHUIO (U3MUECKUX SBICHUNA WM (PU3NYECKUX CBOICTB TEII:
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyHOBaHMs, ONUCHIBATH
XOJI OTBITA U €Tr0 Pe3yIbTaThl, (POPMYITUPOBATH BHIBOIBI

1.10

[TpoBoauTh MpU HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPECHUM, OTPECIisisi CPeIHee 3HAUCHUE
U3MepsIeMor BeIMUMHBI (POKYCHOE PacCTOSTHHE COOMparoliei JIMH3bI), 000CHOBBIBATH BHIOOD
criocob6a nu3MepeHus (M3MEepUTETHHOrO prbdopa)

1.11

HpOBO,I[I/ITB HCCICI0OBAaHUC 3aBUCHUMOCTEH (1)I/I3I/ILIGCKI/IX BCJIMYHH C HUCIIOJIb30BAHHUECM IIPAMBIX
I/I3M€p€HI/II>'II IJIaHUPOBATH HUCCICIOBAaHUC, CaMOCTOSATCIIbHO CO6I/IpaTI) YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTATHL HOJ'Iy‘I@HHOfI 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJINYHMH B BUAC Ta6J'II/II_II/I
Fpaq)HKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM MCCICAOBAHNA

1.12

HpOBOI{I/ITI) KOCBCHHBIC H3MCPCHUA (1)I/IBI/I‘I€CKI/IX BCJIIMYHMH: IIJIAHUPOBATbL HW3MCPCHHA,
CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATD U3MCECPCHHUS, CIICAYS HPCHHO)KCHHOﬁ
HWHCTPYKIMH, BBIYUCIIATH 3HAYCHHUEC BCIIMYMUHBI U aHAJIU3UPOBATH IMOJTYYCHHBIC PC3YJIbTAThI C
y4eTOM SaﬂaHHOﬁ MMOTPpCITHOCTH HSMepeHI/Iﬁ

1.13

Cobroats mpaBuIia TEXHUKH 0€30ITaCHOCTH MPpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM

1.14

Pazaugate OCHOBHBIC IMPpU3HAKHW H3Y4YCHHBIX (1)I/ISI/III€CKI/IX Moaeneﬁ: MarcepuajbHasd TOUYKaA,
a0COJIFOTHO TBEpAOC TCIIO, TOYCYHBIM HMCTOYHHUK CBCTAa, JIY4Y, TOHKAad JIMH3a, IJIAHCTAapHas
MOZCIJIb aTOMa, HYKJIOHHAs MOACJIb aTOMHOTO SApa

1.15

XapakTepu30oBaTh MPUHLUIBI IEHCTBHUS U3YYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OMOpOM Ha MX OINUCAHUS, HWCIOJIb3YsSd 3HAHUS O CBOMCTBaX (DM3MYECKUX SBJIEHUH U
He00XoAuMBble PU3NYECKHUE 3aKOHOMEPHOCTH

1.16

Hcnonb30BaTh CXeMbl M CXEMAaTUYHbIE PUCYHKM M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEpPUTENbHBIX TMPUOOPOB U TEXHOJOTMYECKHX IPOLIECCOB IMPH PELICHUH Yy4eOHO-
MPAKTUYECKHX 3aJ]1a4, ONTUYECKHE CXEMBI JUI TOCTPOECHUSI U300pakeHUH B IJIOCKOM 3epKaiie
1 coOuparolei JT1H3e

1.17

[TpuBoaNUTE MpUMEpPH! (HAXOAUTh MHPOPMALIHIO O PUMEpax) MPAKTUYECKOT0 UCIOIb30BAHUS
¢bu3nyecKux 3HAHMW B TIOBCEAHEBHOW JKM3HM M oOecrieuyeHus O€30IacHOCTH MpH
oOpamieHnn ¢ npudopaMM U TEXHHYECKHMH YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbs U
COOJIFOJICHHSI HOPM KOJIOTMYECKOT0 MOBEACHUS B OKpYXKAIOILEH cpenie

1.18

OcymecTBiaTh MOUCK HHGpoOpManuu (U3MUECKOTO cojepkaHuss B cetu HTepHer,
CaMOCTOSITENIbHO ~ (OPMYNHPYs TOMCKOBBI  3ampoc, HaXOAMTh IYTH  OIpeaesICHUs
JIOCTOBEPHOCTH  TIOJIY4EeHHOW WH(MOpPMAIMM Ha OCHOBE HMEIOIIUXCS 3HAHWUM U
JIOTIOJIHUTEbHBIX UCTOUHHUKOB

1.19

Hcnonb30BaTh mNpH BHINOJHEHUM YYEOHBIX 3aJaHUN HAY4YHO-TOMYJISIPHYIO JIUTEpATypy
(GU3MYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepuallbl, pecypchl ceTh WHTepHeT; BlaleTh
prUeMaMHl KOHCHIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHuss MHGOPMALMU W3 OJIHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO

1.20

Co3naBarh cOOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE WMH(pOpMAIMU M3
HECKOJIbKUX HCTOYHHKOB (DM3MUECKOTO COAEpKAaHMS, MYOJIMYHO MPEICTABIATH PE3YJIbTAaThl
IIPOCKTHOM WJIM MCCIIEIOBATEIbCKON JACATENBHOCTA, IPU 3TOM TI'PAaMOTHO HCIOJIb30BaTh
W3YYCHHBI TIOHATUHHBIM ammapar M3y4yaemMoro pasfena (U3MKM U CONPOBOXKIAThH




BBICTYIIJICHHE TIPE3EHTAIMEN C yUeTOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

[Ipn BbIMONHEHWHM YYE€OHBIX TIPOEKTOB U  HUCCIENOBAaHMM (PU3NYECKHX TPOILIECCOB
pacmpenensats 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMU 3a/1a4aMH, CICTUTh
3a BBINOJHEHHEM IUIaHA [JEHCTBUH W KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJAJl B JEATCIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, MIPOSBIISASL FTOTOBHOCTD pa3peniaTh KOH(PIUKTHI

IIpoBepsieMble Y1€MEHTHI COpePKAHUSA

Kon Koa ssiemenTa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3jiena
8 MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanuueckoe aBuxkeHue. MarepuanpHas Touka. Cucrema oTcuera
8.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE TPSIMOTMHEWHOE IBHIKEHUE
8.4 HepaBHomepHoe mnpsiMonuHeiHoe nBmwxeHne. CpeaHsiss ¥ MrHOBEHHAs
CKOpPOCTbH TeJla MPU HEPAaBHOMEPHOM JIBUXKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE ABUKEHHUE
8.6 CBoboanoe nagenue. OnbiTel ["anmnes
8.7 PaBHOMepHOE nBMKEHME MO OKpyx)HOCTU. [lepron u yactora oOpalueHus.
JluneiiHas u yrioBas ckopocTu. LleHTpocTpeMHuTenbHOE YCKOPEHUE
8.8 [TepBeriii 3akoH HeroToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cua ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHUs: cuila TPEHHUs CKOJIBKEHMs, CUJla TPEHUs IOKOs, ApYyrue
BH/JIbI TPCHHUS
8.14 Cuia TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHUA. Y CKOPEHHE CBOOOIHOTO
najIeHus
8.15 HBwxkenune muiaHer Bokpyr Connua. IlepBasg kocMmuyeckas CKOPOCTb.
HesecomocTs u neperpysku
8.16 PaBHOBecue MarepuanbHOI TOUkH. AOCOIIOTHO TBEPAOE TEIO
8.17 PaBHOBecue TBEpJOro Tela ¢ 3aKPEIUIEHHOW OChIO BpalleHHs. MOMEHT
cwisl. LleHTp TsKECTH
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynsce cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.22 Pabora cui TskecTH, ynpyrocti, TpeHus. CBs3b SHEpruu 1 paboThl
8.23 [TorennuanpHast SHEprUs Tela, MOJHATOrO Ha/l HOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas 3HEPTUS CKATON MPYKUHbI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTUH

8.27

[IpakTrueckue pabOTHI:

Omnpenenenne CpeaHE CKOPOCTH CKOJBKCHHS OpycKa WM JBUKCHHS
IIapuKa 10 HAKJIOHHOW TuIOCKOCTH. OTmpelesieHue YCKOPEHHs Tela IMpH
PaBHOYCKOPEHHOM JIBFKEHUH TI0 HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHH TP PABHOYCKOPCHHOM
JBUKCHUH 0€3 HA4aTbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JIBM)KCHUHM 0€3
HadaJIbHOU CKOpPOCTH IIYTH OTHOCATCA KaK psAd HCYCTHBIX YHCCI, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccnemoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOopMallbHOTO  jgaBieHus.  OmpeneneHue  KodhQUIMEHTA  TPEHHUS
CKoybkeHusl. Onpe/ienieHne KECTKOCTH MPYKUHBL. OrnpenencHue padoThl
CHJIBI TPEHHUS NPU PABHOMEPHOM JBIDKEHHHM Tela IO TOPU3OHTAIBHOM
noBepxHocTU. Onpenenenrne paboThl CHITBI YIIPYTOCTH TIPH MOABEME Tpy3a
C MCIOJIb30BAaHUEM HETIOJIBHYKHOTO M ITOJIBUYKHOTO OJIOKOB

8.28

dusznueckue SABICHUS B IpUupoAc: NMPUIIHUBBI U OTIUBLI, IBUXXCHHUC IIJIAHCT
ConHeyHOH CHUCTCMbI, PCAKTUBHOC JIBUKCHUC )KMBbBIX OPIraHN3MOB

8.29

Texuudeckue yCTpOﬁCTBaI CIIMAOMECTP, AaTYHUKHU IMOJIOKCHUSA, PpaCCTOAHUA
" YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHUWA 1 BOJIHBI

9.1

KonebarenbHoe nBuwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MIEPUO]I, YACTOTA, AMILTUTY/1a

9.2

MareMaTHUECKUIl ¥ MPYKUHHBIA MasTHUKH. [IpeBpaiieHue SHEpruu Mmpu
KOJIe0aTeIbHOM IBIKEHUN

9.3

3aTyxa}01uHe KoJIeOaHHS. BBIHY)KJIGHHLIG koJsieOanus. Pe3onanc

9.4

Mexanunueckue BosiHbl. CBOICTBA ME€XaHWYECKHMX BOJIH. [IpoaonbHble U
MOINEpPEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTpPaHEHHS.
MexaHn4ecKkue BOJHBI B TBEPAOM TENE, CENCMUYECKUE BOJIHBI

9.5

3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa

9.6

WHudpa3Byk u yiabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue YacToTbl M MepHoAa KoJeOaHUH MaTeMaTH4eCKOro
MasiTHUKA.

Omnpenenenue 4acTOTHl U Mepro/ia KoIeOaHUi MPYKUHHOTO MasSTHUKA
HccnenoBanue 3aBUCUMOCTH TepUoa KOJIEOAHUN MOABEIICHHOTO K HUTH
rpy3a oT JIHHBI HUTH. MccaenoBanne 3aBUCUMOCTH Teprojia KoneOaHui
MPYXUHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka He3aBHCHUMOCTH
nepuosia KonebaHui rpysa, MOABELICHHOTO K HUTH, OT Macchl Ipy3a H
KECTKOCTHU MPYKHUHBI. MI3MepeHne yckopeHusi CBOOOIHOI0 NaieHus

9.8

duszndeckue SBICHUS B npupoac: BOCIPHUATUC 3BYKOB JXHBOTHBIMH,
3CMIJICTPSICCHUC, ceilicMu4ecKre BOJIHBI, HYHAMH, 3X0O

9.9

Texuuyeckue YCTpOﬁCTBaZ 9XO0JIOT, UCITOJIB30BAHUC YJIIBTPA3BYKa B 6BITy n
TCXHUKE

10

SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




10.1 ONeKTpOMarHuTHOE ImoJjie. DJIEKTPOMarHuTHble BoJiHBL.  CBoONcCTBa
ANEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMaruuTHas mpupoza ceera. CkopocTh cBera. BomHoBbIE cBOMCTBA
cBeTa

10.4 [IpakTrueckue pabOThI:
N3yuenne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOWIBHOTO
tenedoHa

10.5 dusnyeckue SBJICHUS B MPUPOJEC: OMOJOTUYECKOE NIEHCTBHE BUIMMOTO,
yABTPa(UOIETOBOTO U PEHTTEHOBCKOTO H3ITyUeHHH

10.6 TexHuyeckue ycTpoHCTBa: HUCIOJIb30BAHUE AJIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3U

11 CBETOBBIE SBJIEHUA

111 JlyueBast monens cBera. Mictounuku ceera

11.2 [IpsimosnHENHOE pacIpOCTPaHEHHUE CBETA

11.3 Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETa

11.4 [Ipenomiienne cBeta. 3akoH mpenomiieHusi cBeta. llomHoe BHyTpeHHee
OTpa)KE€HHE CBETA

11.5 JInnza. Xop jtyyen B IMH3E

11.6 OnTudeckast cuctemMa goroanmnapara, MUKPOCKOIIA B TEIECKOIa

11.7 I'na3 kak ontuyeckas cucreMa. binu30pyKocTh U JallbHO30PKOCTh

11.8 Paznoxxenne Oemoro cera B cnekTp. Ombitel HbioTona. Cnokenue
CTIEKTpPAJIbHBIX 1BETOB. Jluicriepcus cBeta

11.9 [IpakTuueckue padbOTHI:
HccnenoBanne 3aBUCUMOCTH YIjla OTpPa)kK€HHsl CBETOBOIO Jiyya OT yrJia
naJIeHusl.
N3yuenne xapakTepUCTHK U300paXKeHus IpeAMeTa B MJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMJIEHUSI CBETOBOT'O JIyda OT yrja
M1a/IEHUS] Ha TPAHMILIE «BO3/YX - CTEKIION.
[Tonyuenune n300pakeHMit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenre (GOKYCHOTO PacCTOSHUS M ONTHUYECKOW CHJIBI coOMparomiei
JMH3HI.
OMnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OmnbITHl 1O BOCHPHATHIO IIBETAa MPEIMETOB NMpPU WX HAOIIONEHUH dYepes3
LIBETOBbIE (PUIBTPHI

11.10 ®dusunyeckue sABIeHUS B npupoje: 3atMenus CoisiHia u JIyHbl, 1BeTa Ten,
ONTHYECKHE sBJIEHHUA B armoctepe (uBer Heba, pedpakuus, panyra,
MHUPax)

11.11 TexHuueckue ycTpoilcTBa: OYKHM, MEpUCKOMN, (oToammapar, ONTHYECKHUE
CBETOBO/IBI

12 KBAHTOBBGIE ABJIEHUA

121 OmnsiThl Pesepdopaa u muianerapHas mosiens atoma. Monens atoma bopa

12.2 Ucnyckanne wu mnoryonieHue cBera aroMoM. Kgautel. Jlunelyatsie
CIIEKTPHI




12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHus

12.4

Ctpoenne atromHoro siapa. Hykionnast Mogens aToMHOro siapa. M3otonbl

12,5

PanuoakTtuBHbIe peBpanienus. [lepuos noiaypacmnana aTOMHBIX si7ep

12.6

H,I[epHBIC pCaKIuu. 3aK0OHBI COXpPAaHCHUA 3apaa0BOTI0 U MaCCOBOI'O YHCEJI

12.7

9HeprI/I${ CBs31 aTOMHBIX SAJIEP. CBs13b MacCHl U SHEpIruun

12.8

Peakuuu cuntesa u nenenus siiep. Mcrounuku sHepruu CoiHIA U 3B€3]T

12.9

SnepHas sHepreruka. JlelicTBUE PaMOAKTUBHBIX W3JIy4YEHUN HA JKUBBIC
OpPraHU3MBI

12.10

[TpakTrueckue paboThI:

HabmroneHne CrijioniHpIX U TMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanue TPEKOB: M3MEPEHHE SHEPIMU YacCTUIBI MO TOPMO3HOMY
nyTH (1o potorpadusim).

W3mepenne painoakTHBHOTO (hoHA

12.11

dusznueckue SBICHUS B IIpUupoac: €CTECTBEHHBIN pa,Z[I/IOB.KTI/IBHLII‘/'I (1)OH,
KOCMHUYCCKHE JIY4YH, PaJUOAKTHUBHOC HU3JTYYCHUC NPUPOJHBIX MUHCPAJIOB,
,Z[eI‘/'ICTBI/Ie paaruOaKTUBHBIX HSHy‘ICHI/Iﬁ Ha OpraHu3M 4CJI0BCKa

12.12

TexHu4eckue yCTpOMCTBA: CHEKTPOCKON, WHIUBUIYAIBHBIA JTO3UMETP,
kamepa Bunbcona

IIposepsiembie Ha OI'D no ¢pusuke TpedoBanus K pesyiabraram ocsoenus OOII OO0

Hnst mpoenenuss OI'D mo ¢usuke ucmonb3yercss mepedeHb (KOIU(PHUKATOP) MPOBEPSEMBIX TpeOOBaHMA K
pesynbTatam ocBoerust OOII OOO u nepedeHs 3JIEMEHTOB COACPKAHUS.

Ilepeuenn (koaupukaTop) NpoBepsieMbIX TPpeGoBaHui K pe3yabTaTam ocsoenns OOII OO0

Kon
NpoBepPsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM pe3yJbTaTaM $a30BOI0 YPOBHS OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O 00111er0 0OPa30BaAHUS HA OCHOBE
drocC

[lonumanue ponu (UMK B HAY4YHOH KapTHHE MUpPA; CHOPMUPOBAHHOCTH 0a30BBIX
MIPEICTAaBICHUM O 3aKOHOMEPHOW CBA3M M IO3HABAEMOCTH SIBJIEHUN NPUPOIBI, O POJIHU
JKCIIEPUMEHTAa B (PU3HKE, O CUCTEMOOOpa3yroliel posin (pU3UKU B pa3BUTUH €CTECTBEHHBIX
HayK, TEXHUKHU M TEXHOJIOTUH, 00 3BOMIOLUHN (U3NUECKUX 3HAHUM M UX POJIH B LIEIOCTHOM
€CTECTBEHHOHAyYHOW KapTMHE MHpa, O BKJIaJ€ POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pPa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYKAIOLIETO MHpA, Pa3BUTHE
TEXHUKHU ¥ TEXHOJOTUI

3HaHuA O BUAAX MaTepuu (BELIECTBO U MOJE), O ABMKEHHM KaK CIOCO0€ CYyIIEeCTBOBAHMS
MaTepuu, 00 aTOMHO-MOJIEKYJISPHOW TEOPHUH CTPOEHHUS BeEllecTBa, O (HU3HUECKON
CYIIHOCTH SIBJICHUH TNpHUPOAbl (MEXaHMYECKUX, TEIMJIOBbIX, JJEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHHUE pa3jinyaTh SBJIEHUS IO ONMHMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (U3NYECKOE SBICHUE; YMEHUE PACIO3HABATh
MPOSIBIEHUE M3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOLUIEM MHpE, BBIICISS HX
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN)

BJ'Ia,Z[CHI/IC OCHOBaMH MOHSITHIHOTO afnmapara M CHMBOJIMYCCKOTO A3bIKa (I)I/I3I/IKI/I u
HCIIOJIB30BAHUEC UX JIA PCIICHUA y‘—Ie6HI)IX 3aaa4; YMCHUC XapaKTCPpHU30BaTh CBOMCTBa TECII,
(I)I/ISI/UICCKI/IG SABJICHUA W HTPOUECChI, HCIIOIb3YA (byH,Z[aMCHTaJ'IBHBIC n SMIIUPUYCCKUC
3aKOHBI

YMeHue OmnuchiBaTh H3y4YeHHBbIE CBONCTBA Tel W (DU3MUECKHE SBIICHUS, HUCIOIb3Ys
(hU3UYeCKre BETUINHBI

Bnagenne ocHOBaMH METOHOB HAay4YHOro II0O3HaHHUA C Y4YCTOM CO6J'IIOI[€HI/I$I IMpaBUJI




0e30macHoro TpyAa: HabmoAeHnEe PU3NUECKUX SIBICHUM:

YMEHHUE CaMOCTOSTEIIHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JTaHHOTO Habopa
000pyIOBaHUS 1O WHCTPYKILUH, OMHUCHIBATH XOJ OIBITA M 3alHCHIBATH €TO PE3YNBTATHI,
(bopMyIMpOBATH BHIBOAKI;

NPOBEJCHNUE TMPSIMBIX W KOCBCHHBIX W3MEpEHMH (U3NYECKUX BEIUYUH: yMEHHE
IUIaHUPOBATh U3MCPCHUA, CAMOCTOATCIIBHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY I10
MHCTPYKIMHY, BEIYUCIISATH 3HAYCHUE BEJIMYMHBI U aHATM3UPOBATH MOJTYYECHHBIE PE3YIIbTaThI
C Y4€TOM 3aJJaHHOM MOTPELTHOCTH PE3YIbTaTOB U3MEPEHUH;

MPOBEJCHNE HECIIOKHBIX SKCIICPUMEHTAIBHBIX HCCIIEIOBAHNIN; CAMOCTOSTEIBHO COOMpATh
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY HW  IMPOBOAWUTHL HUCCICAOBAHUC TI0 HHCTPYKIUH,
NPEACTAaBIATh IIOJy4CHHBIC 3aBUCHUMOCTH (HM3MYECKUX BEIMYMH B BHUJIE TaOIUI H
Fpa(bI/IKOB, YUYUTBIBATH NOTPCIIHOCTH, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHUA

[lonnMaHue XapakTepHBIX CBOMCTB (M3WYECKHX Mojenel (MarepuaibHas TO4YKa,
aOCOJIIOTHO TBEpPAOE TEJIO0, MOJAEIM CTPOCHUS Ta3oB, KUIKOCTEH U TBEPAbIX TeJ,
IUIaHETapHasi MOJIENb aTOMa, HYKJIOHHAsI MOJIEJIb AaTOMHOTO si/ipa) U YMEHHUE IPUMEHSATh UX
111 00bsICHEHUS! (PU3MUECKUX IPOLIECCOB

YMenue oOBsACHATh (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE
CUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YACTHOCTH, BBISABIATH MPUYUHHO-
CIICJICTBEHHBIC CBSI3M W CTPOUTH OOBSCHEHHE C ONOpPOM HAa W3yYEHHBIC CBOWCTBA
(bu3nUuecKuX SIBICHUN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH

YMeHue pemaTth pacueTHble 3aaauu (Ha 0a3e 2 - 3 ypaBHEHUM), UCHOJb3Ys 3aKOHBI U
(bopMyIIbI, CBS3BIBAOIINE (PU3NYCCKUE BEIWYMHBI, B YACTHOCTH, 3alMCHIBATh KPaTKOE
YCIIOBUE 3aJlauM, BBIABJIATH HENOCTAIOIIME JaHHbIe, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEO0OXOIMMBIC IS €€ PEIICHHS, UCTIOIB30BaTh CIIPABOYHBIC JaHHBIC, IIPOBOIUTEH PACUCThI
U OIICHMBATh PEATHCTUYHOCTH IMOJIYYEHHOTO 3Ha4eHHs] (U3NYECKOW BEIWYMHBI, YMEHUE
OTPENIEATh PA3MEPHOCTh (PU3HMUECKOM BEJIMUMHBI, IOJYUYEHHON TP PELICHUH 3a/1a4u

YMeHue XapakTepu30BaTh NPUHIMIBI ACHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM YHUCIIE
OBITOBBIX MPHUOOPOB, U MPOMBIIIICHHBIX TEXHOJIOTUYECKUX MPOIECCOB IO WX OIMUCAHHUIO,
UCHOJb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SABJICHUM U HEOoOXoJuMmble (usnueckue
3aKOHOMEPHOCTH
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YMeHHe HCHob30BaTh 3HAHUS O (U3MUECKHUX SIBJICHUSX B TOBCEIHEBHOW >KU3HU IS
obecrnieueHrs 0€30MacCHOCTU MPU OOpalIeHUH C OBITOBBIMU MPUOOpPAMHU U TEXHUYECKHUMHU
YCTPOWUCTBAMH, COXPAHEHHUSI 3I0POBbSI M COOJIFOICHHSI HOPM SKOJIOTUYECKOTO TTOBEACHUS B
OKpYyXarollel cpene; MOHUMaHUE HEOOXOAMMOCTH MPUMEHEHUs TOCTHKEHUN (U3UKH U
TEXHOJIOTUH JJISI PALIMOHAIBHOTO MPUPOAONIOI30BAHUS

11

OnbIT moucka, TmpeoOpa3oBaHUs U MpeacTaBieHUs uHPopMmauuu  (pusnyeckoro
COJIep’)KaHusl C MCMOJIb30BaHUEM HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIl;
YMEHHUE OIICHHWBATh JIOCTOBEPHOCTh MOJTYYE€HHOW HH(POPMALMU HAa OCHOBE HMEIOIIUXCS
3HAHUW M JIONOJHUTENIbHBIX MCTOYHHUKOB, YMEHHE HCIIOJIb30BaTh IMPU BBITOJIHEHUU
y4eOHBIX 3aJjaHUH HAYYHO-TIOMYJISIPHYIO JIUTEpaTtypy (PHU3HMUECKOro coJep)KaHus,
CIpaBOYHbIE MaTepuayibl, pecypchl cetu HWHTepHer; BnaneHue Oa30BbIMH HaBBIKAMH
npeoOpa3oBaHusl HHPOPMALIMU U3 OJHON 3HAKOBOW CHUCTEMBI B IPYTYI0; YMEHHUE CO3/1aBaTh
COOCTBEHHBIE MMMCbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpPMAIMK U3 HECKOJIBKUX
HNCTOYHUKOB

IlepeyeHb 31eMEHTOB cofep:KaHusl, NpoBepsieMbix Ha OI'D o pusnke

Kon | [IpoBepsieMblii 3JIeMEHT COJlePKAHUS

1 MEXAHHWYECKUE ABJIEHU A

1.1 | Mexanuueckoe ABIKeHUE. MarepuanbHas Touka. Cucrema orcyera. OTHOCUTEIHHOCTh ABH)KECHUS

12 PaBHOMepHOE U HepaBHOMepHOe ABMkeHue. CpenHsis ckopocTb. Dopmyna Juisi BBIUKCIEHUSI CpEeAHEH

ckopoctu: V = S/t




PaBHOMEpHOE NpPSAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOpDJMHATHI Tejla OT BPEMEHHU B Ciydae
PAaBHOMEPHOTO IPSIMOJIMHEWHOIO IBUKCHHUS:

13 | x(O)=x,+uf
I'paduku 3aBUCUMOCTH OT BPEMEHHM Uil IPOEKLUUU CKOPOCTH, NPOEKLUUU MEepeMEIleHUs, IyTH,
KOOPAMHATHI IIPY PABHOMEPHOM MPSIMOJIMHEHHOM JABUKEHUU
3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B ClIydae paBHOYCKOPEHHOI'O IPSIMOJIMHEWHOTO IBUKEHUS:
i) =vo, *t+ax* 5
@opmynbl  UIsl TPOSKUUU MEPEMEIIEHUs, NPOEKLUUU CKOPOCTH U IPOEKUHMH YCKOPEHHUs IIpU
PaBHOYCKOPEHHOM IPSAMOJIUHENHOM JABUKCHUU:
14 55 (1) = Uy 140, - =
v =y, +a.t,
a(f)=cast,
LJ:,: - u:.." =2a.s,
I'paduku 3aBHCHMOCTH OT BpPEMEHHM ISl TMPOEKLIUU YCKOPEHHS, MPOCKIHUA CKOPOCTH, HPOCKIHU
IIepeMEIEHUS, KOOPIAUHATBI IIPY PABHOYCKOPEHHOM NIPSAMOJIMHEWHOM JIBUKEHUU
CBobonHoe manenne. GopmyIibl, ONMCHIBAIOIIAE CBOOOJHOE TMAJCHHE Tella 10 BEPTUKAIH (JBHKCHHE
1.5 |Tena BHU3 WM BBEpX OTHOCHTEIBHO NOBEPXHOCTH 3eMiM). I'paduku 3aBHCHUMOCTH OT BpEMEHHU JJIs
IIPOEKIIMH YCKOPEHUS, IPOEKIIUU CKOPOCTH U KOOPAUHATHI IIPU CBOOOIHOM IaJICHUH Teja 110 BEPTUKAIIN
CKopocTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBiienue ckopocTH.
®dopmyiia 17151 BBIYUCICHUS CKOPOCTH Yepe3 pajiuyCc OKPYKHOCTH U MEpUOJT OOpallleHus:
i 27
T
IlenTpocTpeMurenbHoe yckopeHue. HampaBiieHne LEHTPOCTPEMUTENBHOrO yckopeHus. dopmyia nmis
BBIYMCIICHUS YCKOPEHUS:
1.6 2
i v
TR
®dopmyia, CBSI3bIBaIONIAsl IEPUOJ] M YACTOTY OOpaleHUS:
‘i,‘_.' — l
Macca. IInotHocts Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
1.7 m
1.8 |Cuna - BekTOpHas ¢pusndeckas BenuyrHa. CloxXeHne cui
1.9 | SIBnenue unepuuu. IlepBriii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 | F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha TEJIO
B3aunmoneiictue ten. Tpernit 3akoH HeroToHa:
111 F -
251 T T 12
Tpenue nokost U TpeHue CKoIbKeHUsA. @opMyiia J1sl BBIYACIECHUS MOIYJISL CUJIbI TPEHUS CKOJIbKEHUS:
1.12

Frpz_u--'




1.13

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmarnuu. 3akoH ynpyroi aedopmarun (3akoH ['yka):
F=k-Al

1.14

Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
7"1 -m 2
R2
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopmyna s BBIYUCICHUS CHITBI TSDKECTH BOJIM3H MOBEpXHOCTH 3emuu: F = mg.
JIBrxenune nmnanet Bokpyr Connua. IlepBas kocMuueckast ckopocts. HeBecOMOCTh U nieperpy3ku

F=G-

1.15

Wmnynbe Tena - BeKTopHas (pu3nueckasi BeTUUnHa.
p=mo

Nmnynbe cucremsl Ten. M3menenune umiymnbsca. IMITynbC CUiibl

1.16

3aKOH COXpaHEHUsI UMITYJIbCA 7S 3aAMKHYTON CHCTEMBI TEIL:
D=yl im0y =const

PeakxtuBHOEC JABHWXKCHHUEC

1.17

MeXaHI/I‘-ICCKaH pa60Ta. CDopMyna JJIS BBIYUCIICHUSA pa6OTLI CUIJIBI.
A=Fsoosa
MeXaHI/I‘-ICCKaH MOIITHOCTb:

N=4

4

1.18

Kunernueckas n MOoTCHIMAaJIbHAasA SHCPIrus. q)OpMy.Ha JJIA BBIYUCIICHU A KHHETHYECKOM OHCPTIHUHU:

p
mu~

Teopema o kuHermyeckoi sHepruu. Dopmyna Ui BBIYUCICHHS MMOTCHIMAIBLHOW 3HEPrUM Teja,
HOIHSATOTO HAO 3eMJICH:

E,=mgh

1.19

Mexanunueckas SHEPTUA:
E = EA’ + Ep

3aKoH COXpaHEeHMsI MeXaHW4YecKoi sHepruu. Popmyna /sl 3aKOHa COXPAHEHUSI MEXaHUYECKOM IHEpruu
B OTCYTCTBHE CcUJI TpeHusi: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPHU HAJTMYUU CUIIBI TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. Moment cubl: M - Fl.
VYcioBue paBHOBECHS pblyara:

M+ M, +..=0
ITonBuxHbIM 1 HenoaBWKHBIN O10ku. KIT/[ mpocThIX MeXaHU3MOB:
n= Anonesuas

Asarpaqeuuaz

1.21

JlaBiieHre TBEPIOTO TeNa.
dopmyia I BEIYUCIICHUS JaBJICHUS TBEPIOTO Tela:
F
p= h
JlaBieHue ra3a. ATMOC(epHOE 1aBICHHE.
I'unpocraTudeckoe gaBlieHUE BHYTPH JKUIKOCTH.

<D0pMyJ1a IJId BBIYUCIICHUA JABJICHUSA BHYTPHU JKUIAKOCTH:




p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akoH Apxumena. Popmyna A ONpEAETICHUS BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOLIEH Ha TEIo,

TIOrPY/KEHHOE B KUIKOCTD UIIM Ta3:
- 4
Fa =PE
YcnoBue miaanus Tena. [aBanue CyIoB M BO3IyXOIUIABAHUE

1.24

Mexanunyeckue KojeOaHuWs. AMIUIMTYAa, NEpHON M dacToTa Kojebanuil. dopmyrna, CBs3bIBAIOLIAs
94acTOTy U NepuoJ] KoJeOaHuii:

1.25

Matemaruueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaiieHre snepruu npu KojaedaTreaIbHOM ABHKEHUU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MexaHudecKrue  BOJIHEL HpOIIOJH:HI)Ie U TOHNCPCYHLIC  BOJIHBI. I[JII/IHa BOJIHBI MW CKOPOCTb
PacipoCTpaHCHHA BOJIHEI:

A=pil

1.28

3Byk. ['poMKkoCTh U BbICcOTa 3BYKa. OTpakeHUE 3BYKOBOW BOJHBI Ha rpaHuile IByX cpel. MHbpa3Byk u
YIBTPa3BYK

1.29

[IpakTueckue paboThI

W3mepeHue cpenHell MIOTHOCTH BELIECTBA; apXUMEI0BOM CHJIbI; KECTKOCTU HPYKUHBI; K03(duimenra
TPEHUsSI CKOJIBKEHUS; pabOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEAHEH CKOPOCTH JIBMXKEHUS OpycKa 1o
HaKJIOHHOM IUIOCKOCTH; YCKOpPEeHHs Opycka IpU JBHKEHHU IO HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuosa KojeOaHWM MaTeMaTHYeCKOr0 MAasTHHKA,; YacTOThl M Iepuoja KojeOaHWi MNpPY>KHHHOTO
MasiTHUKA; MOMEHTa CUJIbI, IEHCTBYIOIIET0 Ha pblyar; paboThl CUJIbI YIPYTOCTH IPU MOIBEME I'py3a C
MIOMOUIBI0 HEMOJBMKHOIO 0OJi0Ka; pabOThl CHJIBI YOPYTOCTH TpU MOABEME TIpy3a C TMOMOIIbIO
MOJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEJOBON CHJIBI OT 00beMa MOTPYKEHHOW YacTH Tejda U OT MJIOTHOCTH
KHUJKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT MAcChl T€Ja; CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI
HOPMaJbHOTO JaBJEHHUS U OT POJa MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HMKAIOIIEH B MpPYXUHE, OT
cTerneHu naedopMalM MPYKUHBI, YCKOpEHHMs Opycka OT yIJla HakjOHa HalpaBIOLIel; nepuoja
(4acToThl) KOJIEOAHUN HUTSHOTO MAasiTHUKA OT JJIMHBI HUTHU; NIEpHOJa KoJeOaHUI NPY>KUHHOTO MasiTHUKA
OT MAacChl TPy3a U KECTKOCTH MPY>KUHBI; UCCIEI0BaHNE HE3aBUCUMOCTHU MEepPHOAa KOJIeOaHUH HUTSHOTO
MasiTHUKA OT Macchl rpy3a. [IpoBepka yciaoBusl paBHOBECHS pbluara

1.30

dusnuecKue ABJICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B )KMBOU U HEKUBOU
NpUpOJIe, NEHUCTBHE CHIIBI TPEHHsS B INPUPOJE U TEXHUKE, NPWINBBI M OTIWBBI, JBHKCHHE IUIAHET
ConHeYHOM CHCTEMBI, pEaKTUBHOE JBUKCHHE JKUBBIX OPIaHM3MOB, PBIYaru B TEJIE€ YEJIOBEKa, BIMSHHE
aTMoc(epHOro JaBj€HUS Ha >KUBOM OpraHW3M, IUIaBaHHWE pbIO, BOCHPUSATHE 3BYKOB >XUBOTHBIMHU,
3eMIIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, [IYHAMH, 3XO

1.31

TexHuueckue ycTpoiicTBa: CHHMJIOMETp, NATUYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUs, JMHAMOMETP,
MOJIIIAITHUKY, PAKeTHI, PhIUar, MOABMKHBIA M HETOABIKHBIA OJIOKH, HAKIIOHHAS TIOCKOCTbH, MPOCTHIC
MEXaHU3Mbl B OBITY, COOOIIAIOIIMECS COCYAbI, YCTPOHCTBO BOJOIPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMeETp, 0apoOMeTp, BEICOTOMEp, MOPIIHEBOH HACOC, apEOMETP, IXOJIOT, UCTIOJIF30BAHUE YIBTPa3BYyKa B
OBITY M TEXHUKE

TETUJIOBBIE ABJIEHU A

2.1

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETHYECKOW TEOPUU CTPOCHMsI BerecTBa. Mojaenu TBEporo,
KHUJKOTO U Ta3000pa3HOT0 COCTOsIHU BemecTBa. Kpucrammueckue u amopgHbIe Tena




JIBrxenue wyacTtul BeulecTBa. CBsi3b CKOPOCTH JBWKEHHUSI YacTHI] C TemriepaTypod. bpoyHoBckoe

2.2
nBkeHue, uddysus
2.3 | CmaunBaHUE U KallWJUIIPHbIEC SBICHUS
2.4 | TermoBoe pacHIMPEHHE U CKATHE
2.5 | TemmoBoe paBHOBECHE
2.6 |Buyrpennss sHeprus. PaboTa u Temonepeaaya Kak criocoObl H3MEHEHUS! BHYTPEHHEH SHeprun
2.7 | Bumsl Temonepenauun: TEMIOMPOBOIHOCT, KOHBEKIIUS, U3TyUCHHE
Harpesanue u oxnaxzaenue ten. KonruecTBo TerioThl. Y aelbHas TEIIOEMKOCTb:
28 | o=cm(t, -4 )
3aKOH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX MPOIECCax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9
0,+0, +..=0
210 Hcnapenne u xkoHaeHcanus. Vi3aMeHeHe BHYTPEHHEH SHEPTUH B MPOIEcCe MCIApPEHUsI M KOHICHCAIIHH.
' Kunenue xunkoctu. Y ienbHas Tersiora napooodpasosanus: L = Q/m
2.11 | BnaxxHOCTH BO3/1yXa
[TnaBnenne u kpuctaumsanus. Vi3MeHeHHe BHYTpEHHEW SHEPTHH NPH IUIABICHUU W KPUCTAJUTU3AIUH.
VY aenpHas TEMIOTA MJIABICHUS:
212
7\.:;
m
2.13 | BHyTpeHHsIs 3HEprHs CrOpaHus TOIUTHBA. Y IelIbHAs TEIUIOTa Cropanus Tormea: = Q/m
2.14 | [Ipuauuns! paboTsl TerioBbix apurateneit. KI1/1 rerutoBoro apurarens
[IpakTuueckue paboThI
W3mepenune yaenbHON TEIUIOEMKOCTH METAUTUYECKOTO IMINHAPA; KOJIMYECTBA TEIUIOTHI, MOJYyYEHHOTO
BOJIOM KOMHAaTHOH Temmeparypbl (pUKCHUPOBAHHOW Macchl, B KOTOPYIO OIYIIEH HAarpeTblil LUIMHAID;
2.15 | konMyecTBa TEIUIOTHI, OTJAHHOTO HArpeThIM LWJIMHIPOM, IIOCIIE OMYCKaHUS €ro B BOJY KOMHATHOU
TEeMIIepaTypbl; OTHOCUTENILHOW BIIQAXKHOCTH BO3[yXa; YJCIbHOW TEIUIOTHl IUIABJICHHUS  JIbJA.
HccnenoBanre M3MEHEHUS TEMITEPATyphl BOJBI MPH Pa3IMUHBIX YCIOBHUSX; SBICHHS TEIUIOOOMEHA IpH
CMELIMBaHUU XOJIOJHOM U ropsiuel BOJIbL; polecca UCTIapeHus
@dusnueckue SBJICHUS B MPUPOJE: NMOBEPXHOCTHOE HATSIKEHME M KaNMWJUIAPHBIC SBJICHUS B NPHUPOJE,
2.16 | xpuctamuiel B ipupoje, unydcaue ComHIla, 3aMep3aHne BOJIOEMOB, MOPCKUE OpU3bI; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera
TexHuueckue yCTPOWCTBA: KaNMWUIAPHI, MPHUMEPHl HCIOJIB30BAaHHUA KPHUCTALIOB, >KUJKOCTHBIN
2.17 | TepMoMeTp, IATYMK TEMIIEpAaTyphl, TEPMOC, CHCT€Ma OTOIUIEHHS JOMOB, T'MIPOMETPBI, HNCHXPOMETP,
napoBasi TypOHWHa, IBUTATEIh BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 |Dnektpusanus Ten. [[Ba BUaa 371€KTPUUECKUX 3aps10B
3.2 | B3aumopeiicTBue 3apshkeHHBIX Tel. 3akoH Kynona
3.3 | 3aKOH COXpaHEHHUS TEKTPUICCKOTO 3apsia
34 Onekrpudeckoe mose. HampsykeHHOCTh AJIEKTPHYECKOTO oIS, [IpUHINIT CyTTepIo3uIIny IEKTPUIECKIX
' noJieit (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsaoB. JleHCTBUE SIIEKTPUYECKOTO TOJISI Ha DIIEKTPUUYECKHUE 3aAPSJIbL.

HpOBOI[HI/IKI/I U IUSJICKTPUKHU




ITocTosiHHBIN 31eKTpUUecKuil TOK. JleficTBUs anekTpuueckoro Toka. Cuna toxka. Hanpskenue.

3.6
I=qg/t,U=Al
37 DJEeKTPUUECKOE COTPOTUBIICHUE. Y ACTHHOE SIEKTPUIECKOE COMPOTUBIICHUE:
' R =pl/S
3.8 |3akon Oma s yyactka snekrpuyeckoit nernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOTHHKOB:
I,=I: U=U,+U,: R=R, +R,
39 [MapannensHoe coeMHEHUE TPOBOHUKOB PAaBHOTO COIIPOTUBIICHUS:
' s R
U :C/::]:]I+I::R::‘.
CMernanHble COETMHEHMSI TPOBOTHUKOB
3.10 | PaGoTa u MmomHOCTE 3nekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyins - Jlenna:
3.11 2
O=I"-R-t
3.12 | OmbiT Opcrena. MarHuTHOE TOJIE MPSIMOTO TIPOBOAHKUKA C TOKOM. JIMHUM MarHUTHOW WHAYKITHH
3.13 | MaruuTHOE 1oJsie HOCTOSHHOrO MarHuTa. B3anMoseiicTBre NOCTOSHHBIX MAarHUTOB
3.14 | JleficTBHEe MarHUTHOTO ITOJISI HA MPOBOJIHKUK C TOKOM
3.15 | Onbiter @apanes. SIBnenue snexTpoMarHuTHON nHAYKIMH. [IpaBuio Jlenna
[IpakTuueckue paboThI
M3MepeHue 3JIeKTpUYECKOr0 COMPOTUBIICHUS PE3UCTOPA; MOILMHOCTH 3JIEKTPUUECKOrO TOKA; PabOThI
AJIEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HMKAIOLIETO B MPOBOJHHUKE (PE3UCTOPHI, JIaMIIOYKa), OT
3.16 | HanpspKeHHS Ha KOHIIAX MPOBOJHHKA; 3aBUCHMOCTH COIPOTUBICHHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIAAN
€ro MOMepPEeyHOro CeUEHUs U yeJIbHOTO COPOTUBIICHUS.
[IpoBepka mpaBmia I DJIEKTPHUECKOTO HANPSDHKEHHST TPH  TOCIEIOBATEIIbHOM — COCIMHEHHH
IIPOBOJIHUKOB; MIPaBUJiIa JJISI CHIIBI JIEKTPUUYECKOTO TOKA MPH NapajeIbHOM COeIMHEHUH MPOBOJHUKOB
(pe3uCTOpHI U JIAaMITOYKA)
dusnueckue SBIEHUS B MPHUPOJE: SJEKTPUUYECKHE SIBICHHUS B aTMocgepe, 3JIEKTPUYECTBO >KUBBIX
3.17 | opraHM3MOB, MarHUTHOE TOJIe 3eMJIH, Opei( MOIIOCOB, POIb MArHUTHOTO TIOJIS JUIS JKHU3HU Ha 3emile,
MOJISIPHOE CUSTHHE
TexHudecknue yCTpONCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUMK IIIEKTPUYECKOU
3.1g |PHCPTHH,  IEKTPOOCBETHTENbHbIC npuOOpsl,  HarpeBaTelbHbIE  3JEKTPONPHOOpPHI  (IIPUMEPBHI),
' AIIEKTPUUECKUE TIPEIOXPAHUTENHN, DJIEKTPOMATHHUT, DJIEKTPOJBUTATENh IMOCTOSIHHOTO TOKa, T€HEepaTop
MIOCTOSIHHOT'O TOKa
3.19 | DnexTpomarHuTHbIe BOJIHBL [1IKana 3eKTpoMarHuTHBIX BOJTH
3.20 [JIyueBas mopenb cBeta. [IpsMonuHeitHOe pacipoCcTpaHEHHE CBETA
3.21 | 3axoH otpaxkeHus cBeTa. [Tmockoe 3epkaio
3.22 |I[Ipenomienue cBeta. 3aKOH NMPETOMIICHHS CBETa
3.23 | lucniepcust cBera
3.24 | JIunza. Xona nyueit B muH3e. DOKYyCHOE paccTostHue JIMH3BL. OnTryeckas cuia auH3bl: D = 1/F
3.25 |I'ma3 xak ontnveckas cucrema. OnTHYeCKUe MPHOOPHI
326 [IpakTuyeckue paboThI

N3mepenue ontuueckoil cuibl cobuparoiiei JUH3bI; (POKYCHOTO paccTOSHUS coOuparonieit JuH3bI (110




CBOWMCTBY paBEHCTBA pPa3MEpOB MpEAMETa W H300paKeHHUs, KOrja MpeIMeT PacCHoJIOKEH B JIBOWHOM
doxyce), mokazaTesns IPeTOMIICHHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300pakKeHUSsI, MOJTYYEHHOTO C MOMOIIBIO COOMpPAOIICH JTUH3BI, N3MECHECHHS
(I)OKyCHOI‘O PaCCTOAHNA OBYX CIIOXCHHBIX JIMH3; 3aBUCUMOCTHU YyTJjia NPCIIOMIICHHUA CBCTOBOI'O Jiyda OT
yria najgeHus Ha FPaHuLe «BO3JIYX - CTEKIIO»

dusnyeckue sBICHUS B npupoac: 3aTMCHUA Comxna u HyHBI, OBE€Ta TECJI, OITHUYCCKUC SABJIICHHA B

3.27 atMocgepe (uBeT HeOa, pedpakius, paayra, MUPax)

3.28 | Texuuyeckue ycTpoiicTBa: OYKHU, NEPUCKOII, oToanmapar, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBBIE ABJIEHU

4.1 |PammoaktuBHOCTB. Anb(a-, 6eTa-, raMma-u3nydeHus. Peakuun anbda-u 6era-pacmnaga

4.2 | Omeitel Pesepdopaa no paccessauio anbda-yactun. [Inanerapuas Mmoaens aroma

4.3 | CoctaB aToMHOTrO siipa. M30TomsI

4.4 | Ilepuon mosypacriazia aTOMHBIX siJIep

4.5 | SnepHble peakiuy. 3aKOHBI COXPaHEHUS 3apsiIOBOrO U MacCOBOIO YMCEN

Ousnueckue SBICHUS B TPUPOJIE: ECTECTBEHHBIM PpaJMOAKTHBHBIA (OH, KOCMHUYECKHE JyYH,
4.6 |paanoOaKTHBHOE M3JIydeHHE MPUPOIHBIX MUHEPAJIOB, AEHCTBUE PaJIMOAKTUBHBIX U3IYyYEHUN Ha OpraHu3M
YeIJI0BEKa

TexHuyeckue yCTpOMCTBa: CIEKTPOCKOI, HHAWBHUIYAIbHBIM IO3UMETp, Kamepa BuubcoHa, saepHas
SHEPTeTHKA

4.7

[Tpunoxxenue 1 k paboueit nporpamme
®opmel yueTa paboueil mporpaMmbl BOCIIUTaHUS

1. VYcraHoBieHHE IOBEPHUTEIbHBIX OTHOLICHMH MEXAYy NeJaroroM M oOydyarolIMMUCS, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIPHUATHIO O0y4aromuMucs TpeOOBaHUM M MpOChO yduTelss, NPUBICYEHHUIO UX BHUMAHHUS K
o0cyx/1aeMoit Ha ypoke MH(OpMaIK, akTUBU3AIMK UX TO3HABATEIbHON JIEATENbHOCTH;

2. [ToOyxnenne oOydaroImuxcsi cCoONI0AaTh Ha ypOKe OOIIETIPUHATHIE HOPMBI IOBEJCHMS, TpaBuiIa O0IIEHUS CO
CTapILIUMH U CBEPCTHUKAMM, IPUHIUIIBI YU€OHOH TUCIUITIIMHBI U CAaMOOPIaHu3aluHy;

3. IlpuBneyeHue BHUMaHUS OOyyarOUIMXCAd K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YypoKax SBJICHH,
opraHu3zanys ux paboThl ¢ MOJy4aeMO Ha ypOKe COLMANbHO 3HAYMMON MH(OpMaIuel — MHULMUPOBaHUE €e
O6CY)K]1€HI/I$I, BBICKAa3bIBaHUA O6yanOHIHMHC${ CBOCTO MHCHHUA II0 €€ MOBOAY, BI)Ipa6OTKI/I CBOETO K HeH
OTHOILICHMS;

4. Vicnonb30BaHKE BOCIUTATEIBHBIX BO3MOXHOCTEH COpepKaHMs ydyeOHOro MpeaMeTra 4epe3 JEeMOHCTPALUI0
o0yJaroImuMcsi TpPUMEPOB OTBETCTBEHHOTO, TI'Pa)KAAHCKOTO TIOBEJCHHUS, MPOSBICHUS 4YEIOBEKOIIOOUI U
I00pOCEPIEYHOCTH, Yepe3 MOoA00P COOTBETCTBYIONIUX TEKCTOB IS YTEHUS, 3314 JJIs PEIIeHUs, IPOOIEMHBIX
CUTyalui A7 00CYXKICHHs B KJ1acce;

5. IlpumeHeHune HMHTEpPakTHUBHBIX (OpM padOThl ¢ OOYYAIOUIMMUCS: WHTEUIEKTYaJbHBIX, CTUMYIUPYIOIINX
MO3HABATEIbHYI0 MOTHBAIUIO, IMJIAKTHYECKOTO TeaTpa, MIPOBBIX METOAMK, AUCKYCCHUH, KOTOpBIE MaroT
BO3MOXXHOCTh OOYyYaroniuMmcsi MpuoOpecTH OMbIT BEeIE€HHS KOHCTPYKTUBHOTO Juajora; rpynmnoBoi paloTshl,
KOTOpass y4YUT CTPOMTHb OTHOLIEHHWS U JI€HCTBOBaTh B KOMAaHJE, CHOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIIJICHUA,

6. BkiioueHne B ypOK HMIPOBBIX NMPOLEAYP, KOTOPbIE IMOMOTalT MOJAEPKAaTh MOTHUBAIMIO O0YYaIOUUXCS K
IMOJIYYCHHUIO 3HaHI/II\/’I, HaJIa’KUBAHHUIO B KJIACCE€ MECKIIMYHOCTHBIX OTHOIHeHI/IfI, IIOMOrarOT YCTaHOBJICHUIO
J00posKenaTeIbHOM aTMoc(ephbl Ha YPOKeE;

7. Opranuzanusi medcTBa MOTHUBUPOBAHHBIX M JPYAMPOBAHHBIX OOYYaIOIIMXCS HaJ HEyCIEeBaIOIIUMU
OJTHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMH 00pa3oBaTelIbHBIMH MOTPEOHOCTSMH, JAIOIIEr0 OOydYaroIMMCs




COILIMAJILHO 3HAYUMBIH OIBIT COTPYTHUYECTBA M B3aUMHOM TTOMOIIIHM KaK OCHOBBI JIJISI OBJIAJICHUS TJI00ATEHBIMH
KOMITETEHIIUSIMH;

8. MaunuupoBaHue 1 MOIIEPIKKA UCCIEI0BATEIIbCKON IEATEIHHOCTH B (DOpME MHIUBUIYATHHBIX U TPYMIIOBBIX
MPOEKTOB, YTO JlaéT BO3MOXKHOCTh MPHOOPECTH HABBIKM CaMOCTOSITEIIBHOTO pELIEHUS TEOPETUYECKOM
po0JIeMbl, TCHEPUPOBaHUS M 0OPMIICHHSI COOCTBEHHBIX HJICH, YBAKHUTEIHLHOTO OTHOIICHHS K UYXKUM HJICIM,
MyOJIMYHOTO BBICTYIUICHUS, QpTYMEHTUPOBAHUS U OTCTAaUBaHUS CBOCH TOUKH 3PEHUS;

9. PerynupoBanue noBeeHus 00y4aromuxcs;

10. Peanuzanust BocUTaTeNIbHBIX BO3MOXKHOCTEH Pa3IMuHbIX BUJOB JIEATEIHHOCTH peOCHKA;

11. IlpoekTupoBaHue CUTyaIMil 1 COOBITHI, Pa3BUBAIOIINX IMOIMOHAILHO-IIEHHOCTHYIO Cepy peOeHKa;

12. Pa3zButue y o0y4aromuxcsi MO3HaBaTeIbHOW aKTUBHOCTH, CAMOCTOSITEIbHOCTH, HHUIIMATUBBI, TBOPUECKUX
CHIOCOOHOCTEH, (OpMUPOBAHUE TPAXKTAHCKOW IMO3UIUH, CIOCOOHOCTH K TPYAy H JKU3HH B YCIOBHSX
COBPEMEHHOr0 MHpa, PopMHUpOBaHUE Yy 00YUAIOIIUXCS KYIbTYPBI 310pOBOT0 M 0€30macHOro oopasa sK13HU;

13. Obuienue ¢ AeThbMH, MPU3HAHUE UX JOCTOUHCTBA, TOHUMAHUE U PUHSITHS HX;

14. MoaenvupoBaHue CUTYallUi JIJIs1 BEIOOpA MOCTYIKA 00y4YarOIUMHKCS;

15. Opranu3amus st 00y4aronuxcs CUTyalluidi KOHTPOJIS U OLICHKH, CAMOOIICHKH;

16. BrimroueHne cCucTeMbl TOOIIPEHUS yU4eOHOM/COMAIBHON YCTICIITHOCTH 1 MPOSIBJICHUST aKTHBHOM JKMU3HEHHOMN
MO3UIUHN O0YYArOIINXCS;

17. Opranm3anus GopmM UHIMBUYATLHON U TPYIIIOBOM pabOTHI;

18. Onopa Ha LIEHHOCTHBIE OPUEHTUPBI 00YUAOIINXCS;

19. Penienre HETUMUYHBIX 33724 110 POPMHUPOBAHUIO (DYHKIIMOHATLHOM IPaMOTHOCTH;

20. Opranm3arus paboThl 00yJaroNMXCcs Ha ypOKE ¢ CONMAIbHO 3HAYMMON HH(OpMaIuei, ee o0CyKIeHHE,
BBICKA3bIBAHUE CBOETO MHEHUS IO €€ TIOBOJTY, BEIPaOOTKA CBOETO K HEil OTHOIICHUS

21. BrirodeHHe B YpPOK HWIPOBBIX MPOILEIYp, MOMICPKUBAIOIIMX MOTHBALUIO JeTeld K (HOPMHUPOBAHHIO
(YHKIIMOHATBHOW TPAMOTHOCTH: TIOUCKY U OCBOCHHIO 3HAHWM, HATQ)KMBAHHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOIIIEHWH B KOMMYHUKAIUH, JOOPOKEIATEIHHOTO B3aUMOJICHCTBUS JIJIs1 KOOTIEPALIMH B UTPE; YCTAHOBIICHUIO
22. OpraHu3zanusi WHIWBUIYaJbHBIX M TPYIIOBBIX MPOEKTOB A (OPMUPOBAHUS MPOEKTHOW KYIbTYPHI Kak
rJI00aTbHOW KOMITETEHITMM B COCTaBe (YHKIIMOHAIBHOW TPAMOTHOCTH — CaMOCTOSITEIILHOE KPEaTHBHOE
pelieHre npoOjaeM U KU3HEHHO-TIPAKTUYECKUX 3ajad, FeHepupoBaHHe M OQOpMIIEHHE COOCTBEHHBIX HJEH,
YBOKEHUE UYXKUX HUJEH, ONBIT MyOJUYHOTO BBICTYIUICHHMS M KOMMYHHUKAIlMM C  OIIIOHEHTAMH,
apryMEeHTHPOBAHUS U KPEATUBHOTO OTCTAUBAHUS CBOCH TOUKHU 3PCHHUSL.



