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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo (u3MKe HA YpPOBHE OCHOBHOTO 0OILIEro oOpa30BaHUs COCTaBJI€HA HAa OCHOBE
II0JIO’KEHUH M TpeOOBAaHUH K pe3yabTaTaM OCBOEHUS Ha 6a30BOM yPOBHE OCHOBHOI 00pa30BaTeNbHOM
nporpammsl, npeactasieHHbIX B @I'OC 00O, a Takxke ¢ yu€Tom deaepanbHOl paboyeii mporpamMmbl
Bocriutanust u Konuenimu npenonaBanus yueOHoro npenamera «Pu3nkay.

Conepxanue mporpammbl 1o (HU3MKE HarpaBlIeHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOU
I'PaMOTHOCTH OOY4YaroLIUXCsAd U OpraHu3alyio M3ydeHHs (PU3MKM Ha JAeATeJbHOCTHOW OcHOBe. B
IporpamMMe 1o (pU3MKe YYUTBHIBAIOTCS BO3MOKHOCTH Y4E€OHOI0 IpeMeTa B peajln3aluu TpeOOBaHUit
@I'OC OOO k mIaHupyeMbIM JTUYHOCTHBIM M METANpPEAMETHBIM pe3yibTaTaM OOydeHUs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBaHus.

IIporpamma 1o ¢u3uKe yCTaHABIMBACT paclpejieieHue ydeOHOro marepuaiga MO ToAaM
o0y4eHus (1o Kiaccam), mpeiaraeT NPUMEPHYIO MMOCIeA0BATEIbHOCTh U3YYCHHS TEM, OCHOBAaHHYIO
HAa JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECPKAHUS U yU€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIuXCsl.

IIporpamma o ¢usuke paspaboTaHa C IEIbI0 OKa3aHUS METOAWYECKON IMOMOIIM YYUTEIIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

@usnka SBISETCS CUCTEMOOOPA3YIOIIMM /ISl €CTECTBEHHOHAYYHBIX Y4YEOHBIX IIPEIMETOB,
MOCKOJIBKY (PH3MUECKUE 3aKOHBI JIEKAT B OCHOBE IPOIECCOB U SIBICHHH, M3Y4aeMBbIX XHMUEH,
Ouosiorueit, actpoHoMuel 1 Gpusnueckoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY
MUpa, NperocTaBiIsieT Haubosee sicCHble 00pa3lbl IPUMEHEHNsT HAyYHOI0 METO/A MO3HAHUs, TO €CTh
croco0a MmorydeH s JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa 13 TTIaBHBIX 33124 (PU3UYECKOro 00pa30BaHus B CTPYKTYpe 001iero o0pa3oBaHUsl COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOI IPaMOTHOCTH M MHTEpeca K HayKe y 00ydaroLuxcs.

W3yuenne ¢usnku Ha 0a30BOM YpOBHE IpeAIojaraeT OBJAaJEHUE  CIEAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® UHTEpHpPEeTUPOBaTh JAaHHbIE M HCIIOJIB30BATh HAy4yHBIE JOKA3aTENbCTBA JUIS
IIOJIy4EHUS BBIBOJIOB.

Lenu nzyuenus GpuU3MKU Ha ypOBHE OCHOBHOT'O 00111er0 00pa3oBaHus onpeenexsl B Konuenmmu
npenojaBaHus ydeOHoro mnpeamera «®dusmka» B 00pazoBaTeNbHBIX oOpraHuzanusx Poccuiickoit
@denepanyy, pealu3ylOIIUX OCHOBHbIE 001Ie00pa3oBaTeNbHbIE IPOrpaMMbl, YTBEPKIEHHOU
pemenreM Komnernn Munucrepcrsa npocsemienus Poccuiickoii ®deaepannu (mpoTokos ot 3 nexadpst
2019 r. Ne [IK4BH).

Henu usyvyenus ¢pusuku:

e npuoOpeTeHHe MHTEpeca M CTPEMIICHHUs 00ydJarolXcsi K HaAyYHOMY M3YUYEHHUIO MPHPOJIBL,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TIPEACTAaBIEHUH O HAYYHOM METOJA€ TMO3HaHus U (HOpMHUpPOBaHHE
HCCIIEIOBATENbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHME HAay4YHOTO MHUPOBO33PEHMSI KaK pe3ysbTaTa HU3Y4YEHHs] OCHOB CTPOCHHS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue NpeaCTaBIEHUN O posin (PU3UKYU AJIS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;



e pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX chepax Oyaymeld mnpodeccuoHaATbHON
NEeSATETLHOCTH, CBSI3aHHOW C (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMY OOYYEHHIO B ATOM
HaIpaBIICHUU.

JlocTrKeHHEe 3THUX 1IeJIe MporpamMMbl 1o (pU3uKe Ha YPOBHE OCHOBHOTO 00IIEro oopazoBaHus

o0ecreunBaeTcs pelieHueM CIeAYoNnX 3a1ay:

e npuoOpeTeHre 3HAHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e pUOOPETCHHE YMEHUN ONMHCHIBATH M OOBICHATh (PM3MUECKUE SBJICHUS C UCIOJIB30BAHHEM
MOJIYYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB pEHICHUS MPOCTEHIMX pacu€THBIX 3a1ad C HCIOJIb30BaHUEM
(bu3nyecKrux Mojesel, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHI HAOIIOaTh MPHUPOAHBIC SBJICHUS U BBIIOJIHATH OMBITHI, TAOOPATOPHbBIE
paboThl M DKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS C KCIOIb30BAHUEM HW3MEPHUTEIbHBIX
puOOopoB;

e ocBocHHME MNPUEMOB paboThl c uHPopMaIUel (UNYECKOTO COACpKAHUS, BKIIOYAs
MH(OPMAIIHIO O COBPEMEHHBIX JTOCTKEHUSIX (U3UKH, aHAIN3 U KPUTHIECKOE OICHUBAHUE
nH(pOpMAIIHH;

® 3HAKOMCTBO CO chepamu MPOPECCHOHATBHON JCATEIHHOCTH, CBI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DPU3MUECKON HAYKH.

Ha wusydyenne ¢usuku (0a30BbII ypoBEHb) Ha YpOBHE OCHOBHOTO OOIEro 0Opa30BaHUS
otBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hejeno), B 8 kiacce — 68 vacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo (usnke nepeyeHb J1abopaTOPHBIX PadOT U OMBITOB HOCUT
pEKOMEHIaTeNbHBIN XapaKTep, yYUTelb JAeliaeT BbIOOp MpOBEACHH T1a00PaTOPHBIX pabOT U OMBITOB C
y4€TOM HHAUBUAYAIbHBIX OCOOEHHOCTEH O0Oydaroluxcs, CHHCKa SKCIEPUMEHTAJIbHBIX 3a/laHui,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa 1o (PU3HKeE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®u3uka v € poJsib B MO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka O mnpupone. SBimeHus npuponbl. PuU3HUECKHUE SBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BennuMHbL. M3mepeHue ¢usnueckux BenuuuH. Pusndeckue MpuOOPHI.
[TorpemHocTs u3MepeHnii. MexxyHapogHasi CUCTEMa €AVHMII.

Kak ¢u3uka u ngpyrue ectecTBeHHbIE HAYKH M3Yy4aroT npupoay. EcTrecTBeHHOHayuHBIN METOJ
MO3HaHUsA: HaOII0/IeHNe, TOCTAHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHUE TUIOTE3, SKCIIEPUMEHT IO
MPOBEpKE THUIIOTE3, OOBsACHEHHE HaOmonaemMoro spieHus. Onucanue (U3NYECKUX SIBICHUHA C
IIOMOULIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBBIC, IJIEKTPUUCCKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usznueckue MNpUOOPHI M TpOLEeaypa MPSMBIX HM3MEPEHUN aHAJIOTOBBIM M LH(PPOBBIM
puOOpPOM.

Jlabopamopuusie pabomot u onvimel.

1. OmnpeneneHue 1EHBI IEICHUS KB U3MEPUTEIBHOTO MPUOOpa.
N3mepenue paccTossHUN.

3. MH3zmepenue o0bEMa KUAKOCTH U TBEPAOTO TETA.
4. Omnpenenenne pa3mMepoB MaJIbIX TEIl.
5. H3mepeHue Ttemmneparypbl IpU IIOMOIIM JKMJKOCTHOIO TEpMOMETpa M JaT4uKa

TEeMIIEPaTypHI.
6. IlpoBeneHue wuccireoBaHMUS 10 MPOBEPKE TUNOTE3bl: JAJBHOCTh IOJIETA ILIAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3nea 2. IleppoHavyanbHbIe CBeICHHS O CTPOCHHH BeleCTBA.

CrpoeHne BemecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. ONBITHI, JOKa3bIBAIOLINE JUCKPETHOE
CTpOEHHE BEIECTBA.

JIBmxkenue dactuil BemiecTBa. CBA3b CKOPOCTH JBIDKEHUS YaCTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe aBwkenue, ud¢ys3us. BzaumoneiicTBue wyacTuIl BelecTBa: MPUTSDKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, KUIAKOCTEN U TBEPABIX (KPUCTATITNYECKHX )
Tell. B3anMocBs3b MCKIAY CBOMCTBaAMH BCIICCTB B PA3HLIX arp€raTHbIX COCTOSHUAX WU UX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUIA BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue 6pOyHOBCKOTO JBUXKEHUS.

2. Habmonenne nuddys3un.

3. HaOmronenwe sBICHUH, OOBACHAIOMMXCA TPUTSHKEHUEM WM OTTAJIKUBAHUEM YACTHII

BELIECTBA.

Jlabopamopmuvie padbomul u onvimol.

1. Ouenka auamerpa aToMa METOIOM PsiI0B (C UCIIOIb30BaHUEM (poTorpaduii).

2. OmbIThl IO HAOJIIOIEHUIO TEIUIOBOTO PAaCIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUI MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune U B3auMo/ieiicTBue TeJl.



Mexanundeckoe ABHKeHUE. PaBHOMEpHOE M HepaBHOMepHOE ABMKeHHEe. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUH. Pacuér myTu v BpeMEeHH JIBH>KCHHUSL.

SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3aumoaeiicTBie Tell Kak NpUYMHA U3MEHEHUS! CKOPOCTH
NBUKEHUs Tell. Macca kak Mepa uHepTHOocTH Tena. IlnotHocTh BemectBa. CBsi3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BeIleCTBa.

Cuna kak xapakTepucTruka B3aumojeicTsus tena. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIBIO TMHAMOMETpa. SIBJIeHHE TATOTEHUS U cuia TskecTd. Cuiia TSKECTH Ha JIPYTUX
mnaHerax. Bec Tena. HeeecomocTh. CliokeHUE CHJI, HAIPaBICHHBIX [0 OJHOM NPSIMOM.
PaBHopelicTBytomas cui. Cuna tpeHusi. TpeHue CKoyibXeHus U TpeHue nokosi. Tpenue B mpupoje u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4yeckoro IBUKEHUS Tena.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBiieHUs] HHEPLIWH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIl.

ok wnNE

CrnosxeHue cull, HampaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IIapuKa B KHUAKOCTH, MOJEIH
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

2. OmpeneneHue cpeiaHEW CKOPOCTH CKOJBXEHHs Opycka WM IIapuKa 0 HaKJIOHHOM
MJIOCKOCTH.

3. OmpexaeneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPHUPYIOUINE 3aBUCUMOCTb pACTsDKEHUSA (IedopMali) MPY>KUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

5. OneIThl, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBXKEHHUS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

HNasnenne. CriocoObl yMEHbILIEHUS U YBEIMUEHUs NaBieHus. JlaBneHue rasa. 3aBUCHUMOCThb
JaBJIEeHUs Ta3a OoT o0bEMa, Temmeparypsl. llepenaya naBieHust TBEPABIMHU TEJIaMU, KUJIKOCTAMH U
razamu. 3akoH [lackans. [TneBMaTH4eckre MalTMHbl. 3aBUCUMOCTH JIaBIICHUS KUKOCTH OT TTyOHHBI.
I'unpocratuueckuii mapagokce. CooOriaromuecs cocyabl. [ uapaBmudeckiue MexaHu3Mbl.

Atmocdepa 3emnanm u arMocdepHoe JnaBieHHe. [IpUuMHBI CylIeCTBOBaHUS BO3AYIIHOMN
obonoukn 3emnu. Omnbit Toppuuemm. W3mepenue atmochepHOro naBiieHUS. 3aBUCUMOCTH
aTMoc(epHOro MaBieHHsI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl 1ist u3mepeHus atMochepHoro
JaBJICHUSI.

JleficTBYE )XUJIKOCTH U Ta3a Ha IOTPY>KEHHOE B HUX TeJ0. BeITalikuBaro1as (apxuMe10Ba) cuia.
3akon Apxumena. [TnaBanue ten. BozmyxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHUs KUJKOCTHIO U Ta30M.
Coobmarommecst CoCy/Ibl.

I'mppaBnnueckwmii npecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABICHHUS.

ok wnNPE

3aBHCHMOCTD BBITAJIKMBAIOIIEH CHJIBI OT 00BéMa HOTPY)KéHHOﬁ JacTu TCJIa U INNIOTHOCTHU
KUOKOCTH.



7. PaBeHCTBO BBITAJIKHMBAIONICH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYciioBHe mIaBaHus TEIl: IJIABAaHUE WJIM NOTPYKEHUE TEJl B 3aBUCHMOCTH OT COOTHOILICHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa NOrpyKEHHON B KHUAKOCTh YaCcTH
Tena.

2. OmnpeneneHue BHITAIKUBAIONICH CUIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B JKUJIKOCTbD.

3. IIpoBepka HE3aBHCUMOCTH BBITAIKHUBAIOIIECH CUJIbI, ICHUCTBYIOLIEH HA TEJIO B KUIKOCTH, OT
Macchl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKUBAKOUIEH CUJIbI, ACHCTBYIOIIEH Ha TEJIO
B )KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHUIKOCTh YaCTH TEJIA U OT MJIOTHOCTH JKUAKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WJIM KOHCTPYMPOBAaHHE JIOJKM U OIpelercHue €
IpPy30II0AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTb. lIpaBuiio paBHOBecus pblyara.
[IpumeneHnue npaBuia paBHOBECHs pblyara K 0110Ky. «3o0si0Toe npaBuiao» Mexanuku. KIIJ[ npoctbix
MexaHu3MoB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHernueckas U noTeHIManbHas sHeprus. [lpeBpamienue oaHoro
BUJIa MEXaHUYECKOW SHEPTUU B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Omnpenenenuie paboThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHHUHM TeJIa 10 TOPU30HTAIIbHOM

ITOBEPXHOCTH.

2. HccnenoBaHue yClOBHI paBHOBECHS pblyara.

3. WMsmepenue KII/I HakIOHHON MJIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM dHEPIUHU.

8 KVIACC

Paznen 6. TeroBble siBjieHHS.

OCHOBHBIE TOJIOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpHHM CTpPOEHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKAAIOIINE OCHOBHBIE IOJOKEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammuyeckue u
amop¢ubie Tena. OObSICHEHHE CBOICTB ra3oB, JKUIKOCTEH M TBEPHBIX TNl HA OCHOBE IMOJOXKEHHIMA
MOJIEKYJIIPHO-KUHETUUECKOW Teopun. CMaurnBaHUE U KalWJUISPHBIE ABJICHUS. TennoBoe paciiupeHue
U CXKaTHe.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TETNIOBOTO JIBFKCHHS YacTHIl. BHyTpeHHsIs
sHeprusi. CiocoObl U3MEHEHUS! BHYTPEHHEH SHEPruu: Terionepenaya u copepiieHne padoTel. Bus
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyUECHHUE.

KonmnyecTBo TemmoTel. YnenpHas TEIUIOEMKOCTH BeEIIECTBA. TemIOOOMEH U  TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oanmanca. [lmaBieHne W OTBEp/IEBaHUE KPUCTAJUTHYECKUX
BelIeCcTB. Y AenbHas Teriora uiaBneHus. [lapoobpazoBanue u konaeHcamus. Mcmnapenue. Kunenue.
VYaeneHas Teriota mapooOpa3oBaHHsS. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHS OT aTMoc(epHOro
JTABJICHUSI.



BrnaxnocTs Bo3ayxa.
3Hepr1/1;1 TOIIJINBA. YILGJII:HEUI TCI1J10Ta CFOpaHI/IH.

[Tpununst padots! TermoBbix apurareneit KIT/{ TennoBoro asuratens. TemmoBsle JBUTATENN U
3alUTa OKPYKAIOLEN CPEbl.
3aKOH COXpaHEHMs U IPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIPOLECCaX.

emoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JABHKEHHS.

2. HaGmonenne nuddys3un.

3. HaGmionenue siBneHUI cMaylMBaHUs M KaIWUISIPHBIX SBJICHUM.

4. HaOmoaeHune TeraoBOro paciiupeHus Te.

5. M3meHeHwue naBieHHs ra3a Ipu M3MEHEHUH 00bEMa M HarpeBaHUU WITH OXJIQXKICHUH.

6. IlpaBuna nsmepeHus TemrnepaTypshl.

7. Bunel remionepenayu.

8. OxJaxxJaeHue Mpu COBEPIICHUU PadOTHI.

9. HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHeHUE TEIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. Ha0iroieHre KATICHUSI.

12. HaGnroieHue MoCTOSTHCTBA TEMITEPATYPBI IIPU TUIABJICHUN.

13. Mopenu TENJIOBLIX ABUTATEIIEN.

Jlabopamopuuvie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSI.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnbITh IO HAOIIOACHUIO TEIUIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH M TBEPIBIX TEJI.

4. Ormpezenenue NaBJIeHUS BO3AyXa B OAJIJIOHE MITIPHUIIA.

5. OmbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJaBJICHHS BO3/1yXa OT ero 00bEMa 1 HarpeBaHUs
WJIU OXJIQXKICHHUS.

6. IlpoBepka ruUMOTE3bl JUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTU B
TEPMOMETPUUECKOI TpyOKe OT TeMIlepaTypshl.

7. HaOmronenue usmMeHeHMsI BHyTPEHHEHN S3HEpIUU Tejla B pe3yJibTaTe TeIIoNnepe aun U padoThl
BHEILIHUX CHJI.

8. HccnenoBaHue sSBJICHHS TEIJIO0OMEHA MPH CMEUTUBAHUH XOJIOAHOMN U TOpsSYei BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW NMpHU TEIUIOOOMEHE C HarpeThiM
METAIITNYECKUM LIUITUHAPOM.

10. Ompenienenyie yaeabHOU TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiiecca HCHapeHHus..

12. OnpeneneHne OTHOCUTENBHOMN BIaXXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIIOTHI IJIABJIECHUS JIbJA.

Paznen 7. diiekTpuyeckne ¥ MarHuTHbIE SIBJICHUS.

Onextpuzanus Tena. J[Ba pona aneKTpUYeCKUX 3apsaaoB. BizauMopelicTBre 3apsKEHHBIX Tell.
3akoH Kysnona (3aBUCHMMOCTBH CHIIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEIMYHUHBI 3apsaoB U
paccTOSHUS MEXY TEJIaMH).

Onexktpuueckoe mnozne. Hanpspk€HHOCTH snexTpuyeckoro mons. [IpuHuun cynepno3unuun
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DIEMEHTApHBIN AeKTpudeckuil 3apsia. CTpoeHne aToMma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsia.



DJIEKTPUYECKUH TOK. YCJIOBHUSL CYIIECTBOBAaHUS AJIEKTPUUECKOTO ToOKa. M CTOYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI SJIEKTPUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUYECKHUM TOK B )KHUJIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuna Toka. Dnekrpuyeckoe HanpspkeHue. ConpoTHBIEHHUE TPOBOJIHHKA.
VYnenbHOE comnpoTuBieHHE BenlecTBa. 3akoH Oma s ydactka uenu. [locnenoBarenbHoe u
IapajuIeJIbHOE COEIMHEHNE IPOBOIHUKOB.

PaboTta u MOIIHOCTB AnMEeKTpHUecKoro Toka. 3akoH J[xoyns—Jlenna. DnexTpuyeckue Henu u
MOTPeOUTENH IIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[locTostHHbIE MarHuUTHL. B3aumonelcTBHE TIOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
MarnuTtHoe 1nosie 3emMJId ¥ €ro 3HaueHue ajis >ku3Hu Ha 3emuie. OnbiT Dpcteaa. MaruuTHoe mosie
3JIEKTPUYECKOTr0 TOKA. IIpuMeHeHue 3JIEKTpOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOIO MOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUraTENb MOCTOSHHOIO TOKA. MCIonb30BaHNE 3IEKTPOIBUraTeIe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apages.  SBnenue  anekrpomarHuTHoW — uHaykuuu.  [IpaBuno  Jlenna.
Onektporereparop. CrnocoObl MOTyYEHUS JJIEKTPUUECKOM HOHEPrud. IJIEKTPOCTAHIIMH  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3anus Tel.
JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICICTBHIE 3apsyKEHHBIX TEJl.
Y CTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.
DneKkTpocTaTU4ecKas NHIYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUAIICKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JlelicTBUs DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUM TOK B )KUJIKOCTH.

. I'a30BbIii paspsn.

. I3Mepenue cuibl TOKa aMIepMeTpOM.

O ooNOUAEWNR

N
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. I/I3MepeHI/I€ SJICKTPHUYCCKOT'0 HAITPSXKCHUA BOJIBbTMCTPOM.

=
o

. PeoctaTt u Mmara3un conpoTuBIEHUN.

. BzaumopelicTBre MOCTOSHHBIX MarHUTOB.

. MonennpoBanyie HEBO3MOKHOCTH Pa3JIEIICHUs ITOJIFOCOB MarHUTA.
. MoaennpoBanre MarHUTHBIX MTOJIEN TOCTOSTHHBIX MarHUTOB.

. OmeIT OpcTena.

N
O 00N O WU

. MarauTHoe€ 1ose Toka. DJIeKTPOMarHur.

N
o

. JleficTBME MarHUTHOTO TOJIsI HA TPOBOJAHUK C TOKOM.

. DNEKTpOABUTATEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue sSBJICHUS SIEKTPOMATHUTHON UHIYKLIMH.

. OnbiTEl Papanes.

. 3aBUCUMOCTb HaNpaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHMUSI.

N N NN
A W N P

25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

1. OnbITHl O HAOIIOIEHUIO AIIEKTPU3ALUMHU TNl UHAYKIIUEU U TIPU COMPUKOCHOBEHUHU.
2. HUccnenoBanue NeHCTBUS IEKTPUIECKOTO OIS HA IPOBOJAHUKH M TUDIICKTPUKH.
3. CoOopka u mpoBepKa padOTHI JIEKTPUUECKON 1IETIH MTOCTOSIHHOTO TOKA.



4. W3mepeHue U peryaupoBaHuE CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaIIPSKEHUS.

v

6. HccienoBanue 3aBUCUMOCTH CHJIBI TOKA, MIAYLIETO 4e€pe3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTOpa U HAIpPsHKEHUS Ha pe3UCTOope.

7. OnbIThL, IEMOHCTPHUPYIOLIKE 3aBUCUMOCTD 3JIEKTPUYECKOIO COMPOTUBJIEHUS TPOBOIHUKA OT
€ro JUIMHBI, IUIOLIAAU OIEPEYHOr0 CEYEHUs U MaTepuaa.

8. IIpoBepka mpaBwiia CIOKEHHUs HAIPSOHKEHUN IIPU IOCIEN0BATEIBHOM COCIUHEHHH IBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia Jisl CUIIbI TOKA MIPU NapaJIEIIbBHOM COEAMHEHUU PE3UCTOPOB.

10. Ompenienenrie pabOTHI AIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH MIEKTPUUECKOr0 TOKA, BBIIEIAEMON Ha pEe3UCTOpE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO YEPE3 JIAMIIOUKY, OT HANPSHKEHUS HA HEH.

13. Onpenenenue KIIJ[ narpeBarens.

14. VccnenoBaHue MarHMTHOTO B3aUMOJEHCTBUS MOCTOSSHHBIX MAarHUTOB.

15. V3y4yeHre MarHuTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX OOBbEIMHEHUU U Pa3ICIICHUN.

16. MccnenoBanue NeHCTBUS 3JEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJCIHCTBUSA KAaTYIIKH C TOKOM U
MAarHuTa OT CHJIbl TOKA U HAIIPaBJICHHS TOKA B KaTYIIKE.

18. 3yueHue neCTBUSI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncTpymnpoBanue 1 u3yueHue padoThl IIEKTPOABUTATENSL.

20. Uzmepenue KIIJl anexkTpoaBUrarebHOM yCTAaHOBKHU.

21. OnpIThl MO MCCIENOBAHUIO SIBJICHUS SJICKTPOMAarHUTHOM WHIYKUMU: HCCIEI0BAHUE
W3MEHEHUH 3HAYEHUS U HANPABJICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe naBmkeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTH
MEXaHWYECKOro  JIBWKEHHs. PaBHOMepHOe mpsMonuHenHoe aBMkeHue. HepaBHomepHOoe
npsiMoJIuHeHOe ABMkeHue. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHoyckopeHHOe mpsimonuHeiiHoe aBikeHue. CBoOomHoe maneHue. OMbITHI
lanunes.

PaBHOMepHOE nBHXKEHME IO OKpYKHOCTH. [lepros u yactora oOpamienus. Jluneitnas u yrimonast
ckopocTH. LleHTpocTpeMHuTENEHOE YCKOPEHHUE.

IlepBeit 3akoH Hprorona. Bropoy 3akon Hsrorona. Tperuit 3axkon Hserorona. Ilpuniuun
CYINEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUsI CKOJIBKEHHUSI, CUJIa TPEHHS TIOKOSI,
JpyTye BUIbl TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHue cBOOOIHOTO MajaeHus. J[BuxkeHne
ma”eT Bokpyr CoinnHua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue marepuanbHO TOUKH. AOcomOTHO TBEpPAOE Teno. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. M3menenue wummnynbca. Mmmynsc cuibl. 3aKOH COXPAaHEHHS HMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cui TsecTH, ynpyroctu, TpeHus. CBsi3b SHEPTruu
u pabotel. [loTeHunanpHast sHEprus Tena, MOJHATOTO HAJl MOBEPXHOCTHIO 3eMiH. loTeHunanbHas



SHEprus CxKaroul npyxuHbl. KuHeTnueckass sHeprus. TeopemMa O KMHETHYECKOW 3HEPruM. 3aKOoH
COXpaHEHUS MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOmroneHne MEXaHU4YEeCKOro IBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE IIyTE€H U TPACKTOPUI JBUKECHHS OJHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO PA3HBIX
TEeJ OTCYETA.

3. H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOIO JIBUKCHMUS.

5. HaOmnropeHue 1BHXKEHUS Tella 110 OKPYKHOCTH.

6. HaOmroneHue MexaHMUYECKHUX SIBJICHUH, IPOUCXOAALINX B cucTeMe oTcuéta «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIEH Ha HETO CUJIBI.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. Hs3meHnenue Beca Tena MpU YCKOPEHHOM JIBHYKEHUHU.

10. Ilepenaya umIrysbca Mpu B3auMOJIEHCTBUU TEIL.

11. IlpeoGpa3oBaHus SHEPTHU IIPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHue UMIyibca IPU HEYIPYIOM B3aUMOAECHCTBUM.

13. CoxpaHeHue UMIyibca pu adCOJIIOTHO YIIPYIOM B3aUMOJEHCTBUH.

14. HaGnroieHue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHne MeXaHU4eCKOM SHEpriy pU CBOOOIHOM a/ICHUH.

16. CoxpaHeHue MEXaHUYECKOW YHEPTUU NIPHU JIBUKEHUU TeJla 0] ICHCTBUEM IPY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.

1. KoncTtpyupoBaHue TpakTa i pa3roHa M JajJbHEUIIEro paBHOMEPHOI'O JBM)KCHMS IIApUKa
WJIY TEJIEKKH.

2. OmnpezneneHue cpeaHEel CKOPOCTH CKOJBXEHUS Opycka WM JBWXKEHMS IIapuKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpeHUs Teaa IMpPU PaBHOYCKOPEHHOM JBMKEHMM IO HaKJIOHHOM
IIJIOCKOCTH.

4. UccnenoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JIBMJKEHUU O€3
HavyaJIbHOU CKOPOCTH.

5. IlpoBepka rumoTessl: €clu MPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HadaJbHOH CKOPOCTH
IIyTH OTHOCSTCS KaK psii HEYETHBIX YMCEJ, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccrnenoBanue 3aBUCHMOCTHU CUJIbI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMAJIbHOT'O IABJICHMUS.

7. Omnpexnenenue K03(ppuULMEHTa TPEHUS CKOIbKEHHS.

8. Omnpeznenenune )KECTKOCTH NPYKUHBI.

9. Omnpexnenenue pabOThI CUIIbI TPEHUS IIPH PABHOMEPHOM JIBU’KEHUU TeJIa M0 TOPU30HTAIbHON
ITOBEPXHOCTH.

10. Ompenienienrie  pabOTHI CUJIBI YOPYTOCTH MpU MOABEME Tpy3a C HCIOIb30BAHUEM
HETOJIBM)KHOTO U TIOJIBHIKHOTO OJIOKOB.

11. M3ydeHue 3aKk0HA COXpPAHEHUs] DHEPTUH.

Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.
KonebarenbHoe paBuxenne. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUM: MEepHoi, YacToTa,

aMIUIMTYyaa. MaremaTudyeckuu u pr)KI/IHHHﬁ MasiTHHUKH. HpeBpameHHe OHCPIUuu 1pu KoJie0aTeIbHOM
JABHKCHHMU.
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3aryxatomue KojieOaHus. BbeiHykIeHHble KoneOanus. Pezonanc. MexaHWYecKue BOJIHBI.
CpolicTBa MexaHMueCKUX BOJIH. IIpofonpHble U nonepeyHblie BONHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.
3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenune xoneOaHMii TeJ MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienue BeIHYX/IEHHBIX KOJIeOaHUIl U pe30HaHca.
PacnipocTpanenue npoJoabHBIX U MTONEPEYHBIX BOIH (HA MOJIEIHN).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

S

AKyCTUYECKUI pE30HAHC.
JIaﬁopamoprle padomout u onvimol.
1. OmpeneneHue 4acTOThl U IEpHUOIa KojaeOaHU MAaTeMAaTUYECKOT0 MasiTHUKA.
2. OmpeneneHue 4aCTOTHI U IepUOAa KoJeOaHu MPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEepUOJia KOJIeOaHMI TOJBEIICHHOTO K HUTU IPy3a OT JJIUHBI
HUTH.
4. UccnenoBaHue 3aBUCUMOCTH Mepro/ia KoeOaHui NPY>KUHHOIO MAasTHUKA OT MacChl rpy3a.
5. TlpoBepka HE3aBUCUMOCTH TE€pHOJia KOJIeOAaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KoJdeOaHU MPYKUHHOTO MAasTHUKA OT
MAacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOJIHOIO NaieHuUs.
Pa3nea 10. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJe. DJIeKTPOMAarHuTHbIe BONHBI. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJH. VCIIOIb30BaHNE JIEKTPOMArHUTHBIX BOJH /7Sl COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoja ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOIO TesedoHa.
Pa3nen 11. CBeToBbIe sIBJIEHUS.
JlyueBass mogmenb cBera. Mcrounuku cBera. [IpsMonnHeiiHOe pacnpocTpaHEHUE CBeTa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Ipenomnienne cBera. 3akoH mpenomiieHust cBeTa. [lonHoe BHyTpeHHee OTpakeHHE CBETa.
Hcnonbs3oBanue MOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xox nyueit B nunH3e. OnTuyeckas cuctema (poroammapaTra, MUKPOCKONA U TEIECKOIIa.
I'na3 xak ontuueckas cucrema. biam3opykocTs U JalbHO30PKOCTb.
Pasznoxenue Genoro ceera B cnekTp. OnbiTel HeloToHa. CriokeHHe CIEeKTpalbHBIX LIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
1. TlpsamonuHeliHOE pacpOCTPAHEHHUE CBETA.
OtpaxeHue cBeTa.

3. Tlomydenne n300pakeHUH B TIJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
4. IlpenomieHune cBera.
5. OnTuyeckuid CBETOBOJ.
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6. Xonx myuei B coOMparomie JTnH3e.
7. Xopn nyded B pacCEUBAIOLICH JINH3E.
8. IlonydeHue n300pa’keHUI C MOMOLIBIO JIUH3.

. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.
10. Mopens riasa.
11. PaznoxxeHue 0eoro cBeTa B CIEKTP.
12. Ilonydenue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOI'O JIy4a OT YIJla IaJeHus.
2. UM3yueHue xapaKTepUCTHK U300paKeHUsI IPEAMETA B IUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCMMOCTH yIyia NPEIOMIIEHHS CBETOBOrO Jiydya OT YIVIa IaJ€HUs Ha
IPAHMIIE «BO31YX—CTEKIIO».
[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOINEH JTMH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIIBTPHI.
Pa3zpen 12. KpantoBbie siBJeHMS.
OmnsiTel Pesepdopna m minanerapuas moxens atoma. Mogens aroma bopa. Mcnyckanue u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHeHyaThIe CIIEKTPHI.
PaguoakTtuBHOCTh. Anb(a, Oeta- u raMMa-usnydeHus. CTpoeHre aToMHOTO sjpa. HykionHas
MoJelb aTOMHOTO snpa. M3oronel. PagnoakTuBHble npespaienusd. [lepuoa nomypacnana aTOMHBIX
a1ep.

No U A

SnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3apsiIOBOTO U MAacCOBOIO 4YHCEN. DHEpPrusi CBs3U
aTOMHBIX szaep. CBsi3p Maccel M dHepruu. Peakuuu cuHTe3a u aeneHus snep. VICTOUHHMKM 3HEpruu
CouHiia 1 38E31.

AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4€HUHN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyHbIX I'a30B.

Cnektp Boznopoaa.

HaGmronenue tpexoB B kamepe Busbcona.
Pabota cuérurka MOHU3UPYIOMINX U3ITYyUEHHH.

ok wnNE

. Perucrpanus u3mydeHust mpupoHBIX MHHEPAJTIOB U TIPOTYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JMHEHYAThIX CIIEKTPOB U3ITYUYEHUS.

2. HccnenoBanue TpPEKOB: HU3MEPEHHE OJHEPrMM YACTUIBl MO TOPMO3HOMY MyTH (1O

¢dotorpadusam).

3. H3mepenue paanoakTHBHOTO (poHA.

IToBTOpHTE/IBLHO-000011IAK0 LN MOLYTb.

[ToBTOpUTENBEHO-0000IIAIONTNI MOy Ib MpeIHA3HAUeH Ul CHUCTEMaTH3allMi U 00001eHHs
MPEMETHOTO COJICP)KAHUS M OIBITa JIEATEILHOCTH, MPHOOPETEHHOTO MPH HM3YYEHUH BCETO Kypca
¢u3MKK, a TaKkKe IS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY d9K3aMEHY MO (hM3HKe IS
o0yyaromuxcs, BEIOPaBIINX 3TOT Yy4eOHBIH Mpeamer.

[Ipu M3yd4eHuu JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHUJIBI IEITETLHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIIeYMBACTCS JOCTIKEHHE IMPEIMETHBIX W METalPEeIMETHBIX IUIAHUPYEMBIX
pe3ynapTaToB 00ydeHHs, (OPMHUPYETCS €CTECTBEHHOHAydYHasi TPAMOTHOCTB: OCBOCHHE HAYYHBIX
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METO/IOB UCCIIEI0OBAHUS SIBICHUN IPUPOJIBI U TEXHUKH, OBJIJICHUE YMEHUSIMH OOBACHATH (U3NYECKUE
SABJICHUS, NPUMCHAA TMOJYYCHHBIC 3HAHHA, PpCIIaThb 3adda4d, B TOM UYHUCJIC KAUYCCTBCHHBLIC U
OKCIICPUMCHTAJILHBIC.
[IpuHIMIHATBEHO AEATEILHOCTHBIM XapakTep JaHHOTO pasjiena peaau3yercs 3a cuéT TOro, 4To
oOyuaroluecs BBIMONHSIOT 331aHNs, B KOTOPBIX UM IPEAIaraercs:
Ha OCHOBC NOJYYCHHBIX 3HAHUH pacio3HaBatb U HAY4YHO O6’b$ICH$ITb (1)I/I3I/I‘I€CKI/IC ABJICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJbl HCCIENOBaHUS (PU3MYECKUX SBJICHWM, B TOM YHCIE JUIS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;
OGT:SICHSITL HAay4YHbIC OCHOBBIL HaI/IGOJIee BaXHbIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, HaIrpumcep,
MPAKTUYCCKOI'0 UCIOJb30BaHUA Pa3JINYHbIX HCTOUYHHUKOB S3HCPTHUU HAa OCHOBC 3aKOHA ITPCBpaIlllCHUA
Y COXPAHEHHUS BCEX U3BECTHBIX BUIOB DHEPTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYXJIEHUU OOIECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUECKUM MTPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 NO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DU3MYECKOM HAYKHM KaK MOIIHOTO MHCTPYMEHTAa IO3HAHHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popMupoBanus KyJbTYPbl 310POBbs U IMOIHOHAIBLHOTO 0JIATONOJIYYMSI:

— OCO3HAHUE [IEHHOCTH 0€30MacHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
Ba)KHOCTH TPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ AEKTPUIECKUM U
TETUIOBBIM 000pYOBaHUEM B JJOMAIIIHUX YCIIOBUSIX;

— c(OpMUPOBAHHOCTH HABbIKA pe(ICKCUH, TPHU3HAHIE CBOETO MPaBa Ha OLIUOKY U TaKOTO Ke
MpaBa y Ipyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— aKTUBHOE y4acTHE€ B pPEIICHUU MPAKTUYECKUX 3a]a4 (B paMKax CEMbH, 00pa3oBaTebHON
OpraHu3aIyu, Topo/ia, Kpasi) TEXHOJIOTHYECKOW U COIMAIbHON HAMPaBIEHHOCTH, TPEOYIOINX
B TOM YHCJI€ U (PU3NYECKUX 3HAHUIA,

— WHTEpEC K MPAKTUUECKOMY U3YUSHHIO MTPOQPECCUil, CBA3aHHBIX ¢ (U3UKOI;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHEeHTalus Ha TpUMEHeHWEe (PU3MUECKUX 3HAHUU HJis pelieHus 3adad B 00JacTu
OKpY>KaroIen cpe/ibl, TNITAHUPOBAHUSI IIOCTYITKOB U OLICHKH UX BO3MO>KHBIX MOCIEACTBUH JIJIst
OKpY>Karollen Cpeibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

— TMOTPEeOHOCTh BO B3aWMOJICWCTBHU TIPH BBHITIOJHEHUHM WCCIICIOBAHUNA H TPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO IS TEIIbHOCTD;

— noTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIUPOBATH HUIEH,
TIOHSTHUSA, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSX;

— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;



® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U ITPHUPOIEL, 06H_[CCTB8. 1 3KOHOMUMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

e — OIICHKA CBOMX JICUCTBUH C Y4ETOM BIIMSHHS Ha OKPYKAMOIIYI CpPEIy, BO3MOXKHBIX
[JI00AIBbHBIX TOCIEACTBHA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUSA, PETYISTUBHbIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBIICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
Y CPaBHCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMATPUBAEMBIX (PaKTax, TaHHBIX U
HaOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU H3YyYCHHH (PU3MUYECKUX SIBICHUUA WU
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNIB30BAHUEM JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYEHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYMH;
CaMOCTOSITENILHO BBIOMPATh CI1Oco0 peleHus yueOHo (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAIIETO € YYETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

HCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OTIBIT, HECIOXKHBIA (PU3HYECKU
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0BaHIE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIHIO, MOJIYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI 10  pe3yjabTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX TPOIECCOB, a TAKXKE
BBIJIBUTATh TPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jMyHble METO/bl, HHCTPYMEHTBl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMaLlMU WK JaHHBIX ¢ YUETOM IpeaioKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAILIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBieHUs HH(opMaruu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoN U UX KOMOMHAITUSIMH.
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KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J€ OOCYXIeHHS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOPHBIX paboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4¥ U MOIep KaHnue OJIaroKenaTeIbHOCTH OOIICHHUS,
COMOCTABJIATh CBOM CYXKJIEHUS C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
00OHapy>XMBATh Pa3IU4He U CXOACTBO MO3UIIMM;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOoJUYHO  TIPEACTABIATH  PE3yJabTaThl  BBIMOJIHEHHOTO  (PU3MYECKOrO0  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHIKEHUIO: PACIPECNIATh POJIA, 00CYKIaTh MPOIECCH U PEe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTAsh KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHMBATh Ka4YECTBO CBOETO BKJIa[a B OOIIUI MPOIYKT 110 KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nUecKux 3HaHUM;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIIOBaHUS C Y4YETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLIUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJyIaraTh IUIaH €€ N3MEHEHMUS,

OOBSICHATH PUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JIEATEIbHOCTH, JJaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUYECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHuH (QU3UYECKUX 3aJad Wil B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ MIPaBoO JPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI
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K xonmy oOy4yeHuss B 7 Kjacce mpeaMeTHBIC Pe3yNbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCTIONIb30BAaTh TOHATHS: (U3MYECKHE W XUMHUYECKUE SIBICHUS, HaOIIOAEHUE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIAs cuia, Jaedopmanus (ympyras, IMJIacTHYecKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BPALCHNUs, llepeiada JaBIeHHUs TBEPABIMU TEIaMH,
KHUIKOCTSIMH M Tra3amu, arMoc()epHOe [aBlICHHWE, IUIABaHWE TeJl, NPEBPAILCHHS
MEXaHUYEeCKON 3HepI‘I/II/I) 10 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (DU3HUECKUX SBJICHUN B OKPY)KAIOIIEM MHpE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSMHU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro MaBJICHUS Ha >KUBOW OpPraHW3M, IUIaBaHUE PHIO,
pbhlYaryd B TeJie YeIoBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUUECKYIO 3a7ady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILICCKI/IG SABJICHUS, UCIIOJIb3YA q)HSI/I‘{CCKI/Ie
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CUJIa TPEHUsI, AaBjieHue (TBEPIOro
Tena, XUIKOCTH, Ta3a), BHITAJIKHUBAIOIIAs CHJIA, MEXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KO3(1)(1)I/IIII/I€HT ITIOJIE3HOT'O HeﬁCTBHﬂ MEXaHU3MOB,
KHHETHYCCKAass W IIOTCHIIHMAJIbHAas1 BHGPFHH), IIpu ONHMCaHHUU IIPAaBHUJIIBHO TPAaKTOBATb
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JpYTMMH BEJIMYMHAMM, CTPOUTH IpadUKM HM3YYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYHH;

XapaKTECPHU30BaATh CBOMCTBaA TECII, (1)PI31/I‘~IGCKI/I€ SABJICHUS W ITPOLECCCHI, UCITIOJIB3Y ITpaBuJia
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
NOpaBUJIO paBHOBecHs pblyara (O0Ka), «30JI0TO€ MpPaBUIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPIruM, NMpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aluCbIBATh €ro MaTCMAaTHYCCKOC BBIPAXKCHUC,

OOBICHSTH (1)I/ISI/I‘ICCKI/IG SABJICHUSA, TPOLECCHI 1 CBOMCTBa TECJI, B TOM YHCJIE U B KOHTCKCTEC
CUTyalluil  NPAaKTHKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agayd B 1-2 J1eicTBHA, HUCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBA3BIBAIOIIIHEC CbI/ISI/I‘-IeCKI/Ie BCJIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBH:A 3a/1a4H 3allMChIBATH
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJBl U NPOBOIUTH
pacy€Tbl, HAXOAWUTH CIIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOH (pU3HUECKON BEITUYMHBI;
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pacrio3HaBarthb MpoOJIeMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJATh BBIBOJIBI I10 €70 PE3YIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEJ0BAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT IPYroH c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHM JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YAJMHEHHS INPYXUHBI, BBITAJIKHUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEJIOKEHHBIX Ta0JIUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

NPOBOJUTh KOCBEHHBIE H3MEPEHHS (PH3MUECKUX BEIWYMH (TUIOTHOCTH BEUIECTBA
KUAKOCTU U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOIPYKEHHOE B HKHUIAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd MPEI0OKEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAHUA (B TOM 4HCIE: MOAIIUIHUKHA, YCTPONCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBIEHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(poOpManuu B VHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS
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Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBHIIOJHEHUU YYeOHBIX 3alaHMI HAay4yHO-IOMYJSIPHYIO JIMTEpaTypy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOLIEHHUsS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEN;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyNIIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHECHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI U HEHACBILLICHHBIN MMap, BJIa)XKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
T0JIE, POBOJIHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIuloneperada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHAYKIUSA) 1O OINUCAaHUID MX XapaKTEpPHBIX CBONCTB M HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOsBIECHNE W3YYCHHBIX (PU3NYECKUX SBICHHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcle (u3nUecKkue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KaMmWUIIpHBIE SIBIIGHUS B TPUPOJE, KPUCTALUIBI B mpupojne, uzinydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKHUE SIBICHUS B aTMOC(eEpe, AIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUIsl )KU3HU Ha 3emiie, OJIsipHOe
CHUsSHHME, TIPH DTOM TMEPEBOAUTH TMPAKTHYECKYIO 3a/ladyy B Y4YEOHYIO, BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, yAENbHas
TEIUIOEMKOCTh ~ BELIECTBA, YAEJNbHAs TEIUIOTA IUIABJIECHUS, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUU
3apsl, CHJIAa TOKA, DJIEKTPUUYECKOE HAIIPSHKEHUE, COTIPOTUBIIEHUE IPOBOIHHUKA, YEIBHOE
COTMPOTHBIICHUE BEIIeCTBa, paboTa U MOIIHOCTH DJEKTPHUECKOTO TOKA), MPU OMHCAHUN
MPaBUJIILHO TPAKTOBATh (YM3UYECKUN CMBICIT MCTIOIB3yEeMbIX BEIMYHH, 0003HAYCHUS U
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eAVHULBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OpPMYyJbl, CBS3BIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEIMYUHY C JAPYTUMU BEIHYMHAMHU, CTPOUTH TpadUKH HM3yYECHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHbBIEC TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BEIIECTBa,
MIPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHna, 3akoH coxXpaHeHus SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIpaXKCHHE;

OOBSACHATh (PU3MYECKHE MPOIECCHl W CBOHCTBA TEJN, B TOM YHCIE€ M B KOHTEKCTE
CUTYalluil MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBISATH IPUUMHHOCIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHX IIaroB C OMOPOi Ha 1—2 M3ydeHHBIX
CBOICTBa (PU3UYECKUX SBICHUH, PU3NIESCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4H 3aIUChIBATh
KpaTKO€ YCIIOBUE, BBISBIATH HEJOCTATOK JIAaHHBIX [IJISl PEIICHUS 3a/Jayd, BbIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOAUMBIE JIs €€ pelIeHHs], IPOBOAUTH PACUETHI U CPAaBHUBATH
MOJTy4E€HHOE 3HauUeHUEe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IPH TOMOIIH (PU3NYECKUX METOIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIIEJOBAHUS, BBLACIATH IPOBEPSEMOE IPEAIOIOKEHHE,
OIICHUBATD MPABUILHOCTh TOPSJIKA MPOBEICHUS UCCIICAOBAHMS, I€TIaTh BHIBOJIBI;
MIPOBOAMTH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamWUISPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATypPhl, CKOPOCTHU TMPOIIecca OCTHIBAHUS U HarPEBAHUS MPU U3ITYUYEHUU OT ILIBETa
U3NMy4aronie  (MOrjaomaroieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, JI€MCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUs, OMHUCBIBATH XOJ[ OMNbITA U
dbopMyITUpOBaTH BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3]lyXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3NYECKUX BENUYHH, CPaBHMBATh PE3YNbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIECIOBAHHE 3aBHCHUMOCTH OJHOW (DPU3UYECKOW BETUYMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JUIMHBI, IJIOIIA N MOMEPEUYHOT0 CEYEeHUs U YAEIbHOTO CONPOTHUBIIEHHUS BEIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHUsI HA TPOBOJIHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIbHOTO U MapajuleIbHOTO0 COEIMHEHUM IPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CIECIYs
MIPEeIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTAaThl TOJYYCHHOW 3aBUCUMOCTH B BHJIC
TabNuIl ¥ TpauKOB, IeTaTh BHIBOBI MO PE3yabTaTaM HUCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs] (PU3MYECKUX BENHYUH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA):
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IUIAHUPOBaTh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DSJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBAaX (PU3MYECKHX SBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTHIE TEXHHUYECKUE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (JKHIKOCTHBII TEpMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BAaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(OPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXKaoILEH Cpee;

OCYILECTBIIATh MOMCK HHPOpMaLUU pusnueckoro coaepxanus B InrepHere, Ha ocCHOBE
UMEIOUINXCA 3HAHUW M MYTEM CpaBHEHMS JIOMOJIHUTEIBHBIX HCTOYHHUKOB BBIIEIATH
UH(POPMALIKIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCTIOJIB30BaTh TPU BBHIOJHEHUN y4eOHBIX 3a/aHUIl HayYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BialeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaThb COOCTBEHHblE NHCbMEHHBIE M KpaTKHe YCTHBIE COOOILIeHMs, 00001mas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JESATENIBHOCTH, TP 3TOM T'PaMOTHO MCIOJb30BaTh M3Y4YECHHBIN MOHATHIHBIN anmapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE ITPE3EHTAIEH;

OpU BBIOJHEHUH Y4YeOHBIX MPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX MPOIECCOB
pacnpenenartb 0043aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladyaMH,
CIEIUTh 3a BBIIOJHEHMEM IIJIaHa JEHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBaThb  COOCTBEHHBIM BKJaJ B  JIeATENbHOCTh  TPYINIbI, BBICTPaUBaTh
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y 00YyUaIOIINXCSI YMEHUM:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYETa, MaTepUalbHas TO4YKa, TPACKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHUs, nedopManus (yrnpyras, miacTH4ecKas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOro Teja, paBHOBECHE,
MEXaHUYeCKue KoJieOaHWsi W  BOJHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
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JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIIonieHus, anbda, Oeta- M ramma-
U3ITy4EHUs], U30TOIBL, SIZIEpHAsl PHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXarolllhie U BBIHYXKJEHHBIE KOJeOaHUs), pPEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, IMPSIMOJMHEHHOE PpacCIpOCTPAHCHHUE,
OTPa)KEHUE U NPEIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCUSI CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 10
OIIMCAHUIO UX XaPAKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
¢du3nueckoe sBICHUE;

pacrio3HaBaTh MPOSABICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKPYKAIOIIEM MHpE (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JEeHCTBHE  BUAUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeICTBUE PaIMOAaKTUBHBIX M3IYYEHUI HAa OPraHU3M 4eJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3aJladyy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUN;

OIMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PH3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHHE, MepeMeIIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIAa TPEHUs, CUJa YHOPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHsl, BEC Teja, UMIYJbC Tejla, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJ[ IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIBbHAS SHEPIHs CKATOM NPYKUHBI, KHHETUYECKAs
SHEPrus, MOJHAsg MEXaHUUYECKasi YDHEPTHsl, IEPUO] U YacToTa KoJeOaHU, ITUHA BOJHBI,
IPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTENIb MPEIIOMIIEHUS CPEJIbI),
IIPU ONKCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCHOJIb3YEMbIX BEIUYMH,
0003Ha4YeHMs] U €AMHULIBI (PU3MUECKUX BEIMYMH, HAaXOJUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3MYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH IPpaUKH N3YIEeHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPaHEHMs DHEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHMs, NMPUHLUI CYNEPHO3ULUHN CHII,
IIPUHIUIT OTHOCHTEIBHOCTH [ 'anmuiies, 3akoHbl Hpr0TOHA, 3aKOH COXpPaHEHUS UMITYJIbCA,
3aKOHBl OTPaXEHUS W IPEJIOMIICHHs CBETa, 3AaKOHBl COXPAHEHWUS 3apsAl0BOTO H
MacCcOBOTO YUCEJI ITPHU SIEPHBIX PEaKIHSIX, IPU 3TOM J]aBaTh CJIOBECHYIO (JOPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHYECKOE BBIPAKEHMUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 u3y4YeHHBIX CBOWCTBa (U3MYECKUX SBIEHUM, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;
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pelaTh pacuéTHbIE 3aJa4M (ONMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), HCTIONb3Ys
3aKOHBl M (HOpMyJbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalU3a
YCIOBHS 3a/layd 3alKChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOLIH (PU3HUECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tel (M3y4eHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTHU IPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIBIX KOJeOaHHH, MPAMOIMHENHOE paclpoCTpaHEeHHE
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 H30BITOYHOro Habopa 00OpylOBaHMS, ONUCHIBATh XOJ OIBITA M €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3HaYCHHE H3MepsSeMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBaThH BHIOOD crioco0a m3mMepeHust (M3MEPUTEILHOTO TPUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
HPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KoineOaHU MaTeMaTHYeCKOr0 MasiTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaXCHHUsS CBETA OT YIJIa MaJeHUs M yria MpeIOMIICHHUS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOIUI U TpaUKOB, AeTaTh BEIBOBI 10 Pe3yJIbTaTaM UCCIEI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh NPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJIbKEHHS, MEXaHW4YecKas pabora H
MOIITHOCTb, YAaCTOTA U IMEPHO/I KOJIeOaHMIH MaTEMaTHIECKOTO U IPY>KHHHOTO MasiTHUKOB,
ONTHYECKas cuja coOuparolel JHMH3bI, pPaJuOAaKTUBHBIA (OH): MJIAHUPOBATH
U3MEpEHHusi, coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH W3MEPEHUs,
CIIeysl IPeI0KEHHOM MHCTPYKIINH, BEIYUCIISITH 3HAYCHNE BEJTMUUHBI U aHATTM3HPOBATh
MOJTy9YEeHHBIE PE3YIIBTATHI C YIETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, aOCOTIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHETapHast MOJIENb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO SI/pa;

XapaKkTepru30BaTh TPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOKMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YHUCIIE: CIUJAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOSIHUS M YCKOPEHHS, PaKeTa, dX0JI0T, OUKH, TIEPUCKOII, (poToarnmapaT, ONTHIECKHE
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CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuiabcoHa), ucnonb3ysd 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX NMPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajlay, ONTUYECKUE CXEMbI JJIS OCTPOCHMS M300paXKeHUH B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpHUMEPbl (HAXOAUTh MHGOPMALMIO O MPUMEPAXx) HPaKTUYECKOTro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TMpH OOpaIIeHWHd C NpUOOpaMH U TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

OCYIIECTBIIATh MOMCK HMH(POpManuu (¢u3ndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl IOMCKOBBIM 3ampoc, HAaXOOUTh IYTH OIpeAeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YUEOHBIX 3a/laHM HAyYHO-IOMYJSPHYIO JIMTEpaTypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHbIE MaTEepHUaJIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUU M3 OJHON
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILEHHSI HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, MyOJIMYHO IPEeICTaBIATh
pe3ysIbTaThl IPOEKTHOM WM MCCIIEI0BATENbCKON IEATEIbHOCTH, TP 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKJATh BBICTYIUIEHHE IpE3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoaunuecTBO 4acoB

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Bcer

Kountp
0JIbH
ble
padoTt
bl

IIpax
THYeC
KHe
padort
bl

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBareJib
HbI€ pecypchbl

Pazpen 1

. ®u3uKa U eé poJib B IO3HAHUH OKP

y:Kalolero Mupa

11

®dusuka - HayKa o0 MPUPOe

bubmmoreka
LHOK

https://m.edso
0.ru/7f416194

1.2

duznyeckue BEIUIUHBI

bubmmoreka
LHOK

https://m.edso
0.ru/7f416194

13

EcrecTtBeHHOHAYUYHBIN METO
MO3HaHUA

bubmmoreka
HOK

https://m.edso
0.ru/7f416194

Hroro no pazneny

6

Pasnen 2. IlepBoHayaibHbIe CBeACHUS O CTPOCHUH Be

mecTrBa

2.1

Crpoenue BeniecTBa

Bubmnoreka
HOK

https://m.edso
0.ru/7f416194

2.2

JIBH)KEHHME U B3aMMOJICHCTBHE
YacTHI[ BEIIECTBA

Bubianoreka
1HOK

https://m.edso
0.ru/7f416194

2.3

APpCF ATHBIC COCTOAHUA BCIICCTBA

Bubianoreka
1HOK

https://m.edso
0.ru/7f416194

Hroro no pazneny

Pa3nen 3

. JIBM:KeHHEe U B3aMMOJAeHCTBHE TeJl

3.1

MexaHuueckoe IBUKEHUE

Bubanoreka
1HOK
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https://m.edso
0.ru/7f416194

3.2

I/IHepHI/IH, Macca, IJIOTHOCTb

Bubanoreka
1HOK

https://m.edso
0.ru/7f416194

3.3

Cuia. Bune! cun

14

Bubanoreka
1HOK

https://m.edso
0.ru/7f416194

Hroro no pazneny

21

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

4.1

Hasnenue. [lepenaua naBneHust
TBEPABIMU TEJIAMU, KUJIKOCTSIMH U
razamu

bubmuoreka
LHOK

https://m.edso
0.ru/7f416194

4.2

HaBJ’IeHI/Ie KHNIKOCTH

bubmmoreka
LHOK

https://m.edso
0.ru/7f416194

4.3

ATMmocdepHoe naBiieHne

bubmmoreka
HOK

https://m.edso
0.ru/7f416194

4.4

JleficTBrE XKUIKOCTH U Ta3a Ha
MOTpY>KEHHOE B HUX TEJIO

bubmmoreka
HOK

https://m.edso
0.ru/7f416194

Hroro no pazneny
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Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

5.1

PabGora u MOIIIHOCTb

Bubianoreka
1HOK

https://m.edso
0.ru/7f416194

5.2

HpOCTLIC MCXaHHU3MBbI

Bubianoreka
1HOK

https://m.edso
0.ru/7f416194

5.3

Mexanuyeckas SQHeprus

Bubanoreka
1HOK
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8 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHH
ble

HauMeHnoBanue pa3aejoB H undpoBbIe
Ne n/n pasi Beer | KoOHTPO | MpaxTn (undpoebie)

TEM NMPOrpaMMbl JbHBIC yecKue 06pa303aTeJ1

padorsl | paldorbl | PHBIE
pecypchbl

Pa3gea 1. TemioBble ABJICeHUA

bubnmorex
a [IOK

7 https://m.ed
$00.ru/7f41
8lce

11 CrpoeHue u cBoiicTBa
' BEIIECTBA

bubnmnorex
a IIOK

1.2 TerutoBble mporecch 21 1 5 https://m.ed
s00.ru/7f41
8lce

Hroro no paszneny 28

Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SABJICHUS

bubnuotek
DNEeKTPUUYECKHE 3apsibl. a [IOK

2.1 3apspKCHHBIE Tea M UX 7 1 https://m.ed
B3aMMO/ICHCTBIE S00.ru/7f41
8lce

bubnuorex
a [IOK

20 1 7 https://m.ed
S00.ru/7f41
8lce

29 IToCTOSTHHBIN 2IIEKTPUYECKHN
' TOK

bubnnorex
a [IOK
2.3 MarHuTHBIC SIBJICHHS 6 1 15 https://m.ed
S00.ru/7f41
8lce

bubnuorex
a [IOK
2.4 DNeKTPOMarHuTHASE WHYKIIHSI 4 https://m.ed
S00.ru/7f41
8lce
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9 KJIACC

KoanuecTBo 4acoB

Ipak JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB Kontpo tHuec | (MUppoBbBIEL)
B H TEM IIPOrpaMmabl Bcero JIbHBIE KHue 06p3303aTe.111>H
padoThI paboTt | bI€ pecypcChl
bl
Paznen 1. Mexannueckue siBJCHHUS
Bubnuoreka
MexaHndecKkoe JBIKCHHE HOK
1.1 10 1
U CIIOCOOBI €ro OIMUCAHUS https://m.edsoo.
ru/7f41a4a6
bubanoreka
. HOK
1.2 B 20 1 3
3alMOJIECTBHUE TEN https://m.edsoo.
ru/7f41a4a6
bubanoreka
OK
1.3 3aKOHBI COXPaHEHUS 10 3 Ifi[tps: 1/m.edsoo.
ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
bubanoreka
K
2.1 Mexannueckue KojieOaHus 7 3 1o
https://m.edsoo.
ru/7f41a4a6
bubanoreka
99 MexaHn4ecKHre BOJIHBI. 3 1 3 [HOK
3ByK https://m.edsoo.
ru/7f41a4a6
Hroro mo pazaeny 15
Pazjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
Bubnuoreka
31 DNEKTPOMarHuTHOE I0JIE U 6 5 [HOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.
ru/7f41a4ab
Hroro mo pazneny 6

Pasnen 4. CBeToBbBIE ABJICHUS
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3aKOHBI PaCIPOCTPAHEHUS

bubanoreka
LHOK

4.1 cBeTa 0 2 https://m.edsoo.
ru/7f41a4a6
bubnuoreka

4.9 JIMH3BI ¥ oNTHYECKHE 6 3 LHOK

' npubophI https://m.edsoo.
ru/7f41a4a6
bubnuoreka

Paznoxxenune 6emoro cBeta LHOK
4.3 3 2
B CIICKTP https://m.edsoo.
ru/7f41a4a6

Uroro no pazueny 15

Pa3pen 5. KBanToBbIe IBJICHUSA
bubnuoreka

Hcnyckanue u

5.1 IOIJIOIICHUE CBETA 4 1 LOK

' B https://m.edsoo.

ATOMOM ru/7f41a4a6
bubnuoreka
HOK

5.2 CrtpoeHne aTOMHOTO siipa 6 1 https://m.edsoo.
ru/7f41a4a6
bubnnoreka
HOK

53 SAnepHble peakuuu 7 1 https://m.edsoo.
ru/7f41a4a6

Hroro no paszneny 17

Paspnen 6. IloBTopuTe1bHO-00001IAF01IIHIT MOAY /1B
b

[ToBTOpeHMe U 06001IeHNE Hpgiﬂ()mm
6.1 coJiepKaHus Kypca 9 2
" 7.9 https://m.edsoo.
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10 ITPOI'PAMME
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