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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢pu3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS COCTaBJIEHA Ha OCHOBE TOJOXKECHHUM U
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHSI Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHON MPOTrpaMMBbL,
npencraBieHbix B OI'OC OO0, a Ttakxke ¢ yuérom ¢enepaibHOH paboyeil MporpaMMbl BOCHUTAHHS U
Konuenuuu npenonaBanusi yueOGHoro npeamera «Ousukay.

ConepxaHue mporpaMMmbl MO (PU3MKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOW TPaMOTHOCTH
oOydJaroumxcsi ¥ OpPraHU3alMIO W3Y4YeHUsT (PU3UKU Ha JEATEIbHOCTHOW OcHOBe. B mporpamme mo ¢usuke
YUYHUTBIBAIOTCS BO3MOYKHOCTM y4eOHoro mpeaMera B peanmuszanuu tpedoBannii @I'OC OOO k miaHupyeMbIM
JMYHOCTHBIM M METAINPEAMETHBIM pe3yJbTaTaM 00y4eHHs, a TaK)Ke MEXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

[IporpamMMa mo ¢Qu3uke ycTaHaBIMBAET paclpeleleHre Y4YeOHOro marepuaia Mo rojgam oOydeHus (1o
KJlaccam), TpeajaraeT MPUMEPHYIO MOCIEeI0BAaTEIbHOCTh HM3yUEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE DPa3BUTHS
MPEIMETHOTO COACP KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJaroIIMXCsl.

[Iporpamma mo ¢usmke paspaboTaHa C LENBI0 OKa3aHUS METOIWYECKOW MOMOIIM YYHTETI0 B CO3JIaHUU
paboueit mporpaMmbl O Y4eOHOMY TIPEIMETY .

@dusuka SBISETCS CHUCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, IOCKOJIbKY
(u3rnyeckre 3aKOHBI JIEkKAT B OCHOBE IPOIIECCOB W SIBICHUN, M3yUaeMbIX XUMUEH, OMOJIOrHel, aCTPOHOMUEH U
¢busnueckoil reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTHHY MUPA, IPEIOCTABISIET Hanboee siCHbIe
oOpa31pl MPUMEHEHUSI HAyYHOTO METO/A [TO3HAHUS, TO €CTh CII0CO0a MOITYYEeHHs TOCTOBEPHBIX 3HAHUM O MHpeE.

Onmna w3 THaBHBIX 3a7ad (PU3UYECKOTO OOpa3oBaHUA B CTPYKType oOmiero oOpa3oBaHHsI COCTOUT B
(OopMHPOBAHNUN €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH M HHTEpECca K HayKe Y 00ydaromuxcsl.

Nzydyenne ¢u3uku Ha 0a30BOM YpOBHE NPEIAINOJAaraeT OBIAJACHUE CIEAYIOIUMU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® Hay4HO OOBSCHSTH SIBJICHMUS,
® OLIEHMBATh U TTOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEIOBAHNUS;
® UTHTEPIIPETUPOBATH JaHHBIE M MCIIOJIb30BATh HAyUHbIE JOKA3aTEIbCTBA IS MTOJIYYEHUS BHIBOJIOB.



lenn wusydyenus (U3NKKM Ha YypOBHE OCHOBHOrO oOmIero oOpaszoBanusi omnpeaeneHsl B Konmenuuu
npenofaBaHus yueOHoro mnpeamera «®Pusuka» B oOpa3oBaTenbHBIX opranusanusx Poccuiickoit denepanum,
peanu3yloumMx OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOrpPaMMbl,  YTBEpKIAEHHOW  pemenuem  Koeruu
MunucrepctBa npocsetienust Poccuiickoit deneparuu (mpotokodt ot 3 aexadpst 2019 r. Ne I1K-4BH).
Henn n3yvyeHus Gpu3nkm:
e IprOOpETEHNE WHTEpeca M CTPEMJICHUS OOYyYarolMXcs K HAYYHOMY H3YUYCHHIO NMPUPOIBI, Pa3BUTHE HX
MHTEJUIEKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE NMO3HAHUS U (POPMUPOBAHHUE UCCIIEI0BATETHLCKOTO OTHOIICHUS
K OKPYKaOIIUM SIBIICHUSIM;
e hOpMHUPOBAHUE HAYYHOT'O MHPOBO33PEHUSI KaK pe3yjbTaTa H3yUYCHHUS OCHOB CTPOCHHUS MaTepuud U
byHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
e hopMUpOBaHKE TPEJACTABICHUN O PO (DU3UKU NJI1 Pa3BUTHSL JPYTMX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHUH;
® pa3BUTHUE MPEJICTABICHUN O BOZMOXKHBIX cepax Oyayiiel npodeccuoHanbHON NeITeIbHOCTH, CBSI3aHHOU C
(U3HKOI, MOArOTOBKA K JalIbHENUIIEMY OOYUYEHHIO B 3TOM HaIlpaBJICHUU.
JlocTikeHrne STUX 1ened mnporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO oOOHIEro 00pa3oBaHUs
o0ecreunBaeTcs peleHueM CIEAYIOINX 3a1a4:
e IPHOOPETEHUE 3HAHUI O JUCKPETHOM CTPOEHUHU BEIIECTBA, 0 MEXaHUYECKHX, TETUIOBBIX, DJIEKTPUUECKHUX,
MAarHUTHBIX U KBAHTOBBIX SIBICHUSAX;
® IpUOOPETEHNE YMEHUN ONUCHIBATh U OOBACHATH (PU3MUECKUE SIBJICHHUS C HMCIOJb30BAHUEM IOITYYEHHBIX
3HAHUI;
®OCBOCHHME METOAOB PEIICHUS MPOCTEHIIMX PAacYETHBIX 3aJad C UCHOJIb30BAaHUEM (PU3HUECKUX MOJENEH,
TBOPYECKHUX U MPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;
®pa3BUTHE YMEHUU HAOIIOATh MPUPOJHBIC SBJICHUS W BBIOJHATH OMbBITHI, JIAOOpAaTOpHBIE PabOTHI U
AKCTIEPUMEHTAILHBIC CCIICIOBAHUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX TPUOOPOB;
®0CBOCHHE NPUEMOB paboThl ¢ wuHPOpMaImendn (QU3NIECKOTO COAepKaHUsA, BKIOYas WHOOPMAIUIO O
COBPEMEHHBIX JIOCTHKEHUAX (U3HUKH, aHAIIA3 ¥ KPUTHUECKOE OIEHUBaHNUE WH(OpMAIUK;



®3HAKOMCTBO CO cdepamMu MpodecCHOHANbHON NeATEeIbHOCTH, CBSI3aHHBIMHU C (DU3HKOW, U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.
Ha u3yuenue ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOIO 00IIET0 00pa3oBaHus OTBOAUTCS 238

gacoB: B 7 kitacce — 68 "yacoB (2 yaca B Hezelto), B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca
(3 yaca B HezeIIO).

COILEPKXAHUE OBYYEHUSA

7 KJIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUHU OKPY/KAK0ILEro Mupa.

dusznka — Hayka O npupoze. SBieHus npupojbl. DPU3NYECKUE SBJICHUSA: MEXAHUYECKHE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BeauuMHbL. W3mepenuwe ¢usnueckux BenuuuH. @Dusmdeckue mnpubopsl. IlorpemHocTts
n3MepeHu. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u npyrue ecCTECTBEHHBbIE HAYKH H3Y4darOT MpUPOy. ECTeCTBEHHO-HAy4HBIM METOJ] MO3HAHUS:
HaOII0ZICHNE, TIOCTAHOBKA HAYyYHOT'O BOMNPOCA, BBIABMIKEHUE THUIIOTE3, SKCIEPUMEHT IO TPOBEPKE THUIIOTE3,
oOBsicCHeHHEe Ha0I0aeMoro siBlieHus1. Onrcanue GU3NIECKUX SIBJICHUHN C TTOMOIIBI0 MOJICIICH.

Jlemoncmpayuu.

1. Mexanuyeckue, TEIIOBBIC, dJIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usuyeckue NpubOpPHI U Mpoleypa NpsIMbIX U3MEPEHUM aHAJIOTOBBIM U ITU(PPOBBHIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

Ompenenenure 1EHbl IeTCHUS MIKaIbl U3MEPUTEITLHOTO TTproOOopa.
N3mepenue paccTosiHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEJ.

Al A

N3mepenue temmieparypbl Ipy IOMOIIH )KUAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.



6. IlpoBegeHue wuccrneqoBaHUsI 1O TMPOBEPKE THUIOTE3bl: JAIbHOCTh TMOJETA IIapHKa, MYIHIEHHOTO
TOPU30HTAJIBLHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3zneun 2. IlepBoHavasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIECTBA.

JIBr>xkeHue yactull BeniecTa. CBsi3b CKOPOCTU BUKEHUS YaCTUIl C TEMIIEpATypoil. BpOyHOBCKOE NBUXKEHUE,
muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: IPUTHKCHUE M OTTATKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) TEIl.
B3anmocCBsA3p MEXKy CBOWCTBAMU BEUIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX W HUX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.

Jlemoncmpayuu.

1. HaGmroneHnrue 6poyHOBCKOTO ABUKECHUSI.

2. Habmonenue nuddysum.

3. HaOmoneHue sBiieHU, 0OBICHIIONUXCS MPUTSHKEHUEM UM OTTAJTKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka auaMeTpa aToMa METOJIOM PSAOB (C UCIOJIb30BaHUEM (hoTorpaduii).

2. OnpITel IO HAOJIOACHUIO TEINIOBOT'O PACIIUPEHHUS Ta30B.

3. OmnbIThI O OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBuskeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe aBvkeHUE. PaBHOMepHOE N HEpaBHOMEpHOE JBHKEHUE. CKOpocTh. CpeaHsas CKOPOCThb MpHU
HEPaBHOMEPHOM JIBHKEHUU. PacuéT myTu U BpeMEeHU JBUKCHUS.

SBnenue nHepMU. 3aKOH MHEepUUU. B3anmoneicTBre Tell Kak MPUYMHA U3MEHEHUS! CKOPOCTHU JBUKECHHUS TEI.
Macca kak Mepa uneptHocty Tena. [notHocTh BemecTBa. CBs3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHHUIIE
o0bEMa BelecTna.

Cwia kak xapakTepucTuka B3auMozeicTBus Tell. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢
MOMONIBI0 JUHAMOMETpA. SIBJIIEHUE TATOTEHUS U cuia TskecTH. Cuia TSKEeCTH Ha APYrux IUlaHetrax. Bec tena.
HesecomocTs. CrioxkeHne cuil, HanpaBJIEHHbBIX IO OJHOW npsmoil. PaBHonelicTBytomas cui. Cuna tpenus. Tpenue
CKOJIb)KCHHS ¥ TpEHHUE TTOKOs. TpeHue B MpUpoe U TEXHUKE.



Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHS TeTa.

N3mepenrie cKkopoCTH MPSIMOTMHEHHOTO ABUKECHUSI.

Hab6nronenue siBneHust HHEPIUU.

Habmoienne n3MeHeHus: CKOPOCTH TIPH B3aUMOJICHCTBUU TEII.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBHIO TEIL.

6. CioxeHue CUI, HallpaBJICHHBIX IO OAHOU MPSMOM.

Jlabopamopnvie pabomel u onvimol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABMXKEHUS (LIapuKa B JKUJIKOCTH, MOJENH 3JIEKTPUUECKOTO

aBTOMOOMJIS U TaK Jajee).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa WM IapyuKa M0 HAaKIIOHHOM MIIOCKOCTH.

Omnpenenenne IWIOTHOCTH TBEPIOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PAaCTsKEHU (IedopMaliuu) MNPpy>KUHBI OT NPUIIOKEHHON CHIIBI.

. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBKEHHMS OT Beca Tela U XapakTepa
CONPUKACAOLINXCS IOBEPXHOCTEN.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH M ra3oB.

Hasnenue. CiocoObl YMEHBUICHUS U yBeJIWYEHUs AaBieHus. [laBneHue raza. 3aBUCUMOCTb JaBJICHUS Tra3a OT
o0béma, Temmeparyphl. llepenaua npaBneHuss TBEPABIMU TelaMH, XUAKOCTAMU M ra3zamu. 3akoH I[lackams.
[lHeBMaTHUeCKuE MallWHBI. 3aBUCUMOCTb JABJICHHS KUAKOCTH OT TiIyOWHBI. ['MIpocTaTMyeckuil mapaziokc.
Coobmatoiuecs cocyibl. ['uapaBinueckue MeXaHu3Mbl.

AtMocdepa 3emnu u arMmochepHoe naBieHue. I[IpUuyuHbBl CylIeCTBOBaHUS BO3AYIIHOM OOOJIOUKM 3E€MIIU.
OmnsiT Toppuuemu. M3mepenue atMochepHOro f1aBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJIECHUS OT BHICOTHI HaJ
ypoBHeM Mopsi. [Ipubops! i n3mepeHust atMochepHOro JaBiIeHHUS.

JleiicTBUE KHUIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Teso. BolTankuparomias (apXxumenoBa) cujia. 3aKOH
Apxumena. [InaBanue Ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

1. 3aBucHMOCTbH IaBJI€HUS ra3a OT TEMIEPATYPHI.

2. Tlepenaya naBieHUs )KUJKOCTHIO U Ta30M.
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Coobmraroiuecs: CoCy/ibl.

I'mppaBnuueckunii mpecc.

[IposiBienue necTBus aTMochepHOTO JaBJICHHUS.

3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U IJIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue niaBaHus TEJ: IUIABAHWE WIIM MOTPYKEHHUE TEJI B 3aBUCMMOCTH OT COOTHOIICHUS IJIOTHOCTEU
TeJia U )KUAKOCTH.

Jlabopamopnvie pabomel u onvimol.

1.
2.
3.
4

S.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMA MOTPYKEHHON B KHIKOCTh YaCTH TeJa.
Ornpenenenne BBITATKUBAIOIIEN CUIIbL, JEUCTBYIOIIEN HA TEJIO, IIOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbL, IEMCTBYIOIIECH HA TEJIO B AKUJIKOCTH, OT MACCHI TeJa.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTDh BBITAJKUBAIOIICH CUJIbI, IEUCTBYIOIIEH HA TEJIO B JKUAKOCTH,
0T 00BEMA MOTPYKEHHOM B )KHIAKOCTh YAaCTH TeJIa U OT TUIOTHOCTH KUJIKOCTH.

KoncrpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U OIpeJIeSICHUE €€ rpy30I01bEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOILIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHas IMiIockocTh. [IpaBmio paBHoBecust polyara. [Ipumenenue
MpaBuja paBHOBECHS pblyara K OJIOKy. «3osoroe mpaBmio» mexanuku. KIIJ[ mpocteix mexanu3zmoB. [Ipoctbie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas »sHeprus. KuHernueckas W mnoTeHuuManbHas »JHeprus. [IpeBpamienne ogHOrO BHIA
MEXaHMYECKON IHEPTUM B APYTrON. 3aKOH COXPAHEHHUS DHEPTUH B MEXAHUKE.
Hemoncmpauuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

l.

Omnpenenenue pabOThl CWJIBI TPEHHS MpPU PABHOMEPHOM JIBIDKEHMHM Tejla MO0 TOPU30HTAIbHOU
ITIOBEPXHOCTH.

Hccenenosanue yciioBuil paBHOBECHsI pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.



4. V3yueHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.
8 KUIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KUHETUUYECKON TE€OPUU CTPOEHUS BellecTBa. Macca u pa3Mepbl aTOMOB
1 MosieKya. OTBIThL, TOATBEPAKAAIOIINE OCHOBHBIE MOJ0KEHUS MOJIEKYIIPHO-KUHETUUECKON TEOPHUH.

Mopenu TBEPIOTO, KUJIKOTO M Ta3000pa3HOr0 COCTOSHUMN BeliecTBa. Kpucrtainuyeckue u amopdHbIe Tena.
OObsicHEHUE CBOMCTB Tra3oB, >KMJIKOCTEM W TBEPIABIX TEI HA OCHOBE MOJIOKEHUH MOJEKYISIPHO-KUHETUYECKOM
teopuu. CMaunBaHKE U KaMWUISPHBIE siBJICHUS. TemioBoe pacliupeHne U CKaTue.

Temneparypa. CBsizb TeMIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMXKCHHUSI 4acTull. BHYTpeHHSsS SHEprusl.
CrocoObl M3MEHEHUsS BHYTPEHHEH SHeprum: Terulonepesadya U coBeplieHue paboTel. Buabl Temnonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonuuectBo TemnoTel. YaenabHas TEMJIOEMKOCTh BellecTBa. TemmooOMEH U TEIMJIOBOE pPaBHOBECHUE.
VYpaBHeHue TermsoBoro OanaHca. [lnaBieHue W OTBepAeBaHHME KPUCTAUIMYECKUX BEIIECTB. YACNbHAs TEIJIOTa
nmnaBnenus. [lapooOpazoBanue u konaeHcauus. Mcnapenue. Kumnenuwe. YaenpHas Temiora mapooOpa3zoBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHHUS OT aTMOC(HEPHOTO J1aBJICHUS.

BrnaxnocTh BO3myXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuuner padotel TeroBbix nsurareneil KIIJ temmoBoro ngsuratens. TemnoBble ABUTaTeNy M 3alluTa
OKPY’KaroIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.

Hemoncmpauuu.

HaOnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmronenue nuddysun.

Habmronenue SsBIIeHU CMaYMBaHKS M KalMILIIPHBIX SBJICHUM.

Hab6nronenue TemioBoro pacummpeHus Tel.

N3MeHeHue naBiaeHus raza npu U3MEHEHUU 00bEMa U HAarPEBAaHUU WUJT OXJIAXKICHUH.
[IpaBuia u3MepeHus TeEMIIEPaTyPhI.

AN o



7. Buael Temonepenayu.
8. OxJaxkeHue Ipy COBEPUICHUH PaOOTHI.
9. HarpeBanue mipu coBepiiieHuU pabOThl BHEIIHUMH CHJIAMHU.
10.CpaBHeHUE TETIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
11.Habmronenne KumneHusI.
12.HabmroieHre nocTosIHCTBA TEMITEpaTyphl MPH TUIABICHUH.
13.Mopnenu TEIIOBBIX ABUTATENCH.
Jlabopamopnvie pabomel u onvimol.
OMnBITHI IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIA caxapa.
OnbITel IO HAOJIOACHUIO TETVIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.
OMnBITHI, JNEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro 00bEMa M HArpeBaHUs WU
OXJIAXKICHUS.
6. [IpoBepka runoTesbl JIMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KHJIKOCTH B TEPMOMETPUUYECKON TpPYyOKe
OT TeMIIEpaTyphl.
7. HaGmtonenue W3MeHEHUs] BHYTPEHHEH SHEPrUM Tela B pe3ysbTaTe Teruionepenadd u paboThl BHEIITHUX
CHII.
8. HccnenoBanue sIBICHHS TEMJIOOOMEHA MPU CMENIMBAHUN XOJOIHON U TOPSIYEi BOJIBI.
9. OmnpeneneHue KOJIMYECTBA TEMIOTHI, TOJYyYEHHOTO BOJOW MPHU TEINIOOOMEHE C HArPEThIM METAUTMYECKUM
LAJIMHIPOM.
10.0Onpenenenue ynenbHON TEMIIOEMKOCTH BEILIECTBA.
11.UccnenoBanue mporecca UCIapeHusl.
12.0npenenenne OTHOCUTEIBLHOM BIaXKHOCTH BO3/IyXa.
13.0npenenenne yaenbHON TEIIOTHI ILUIABJICHUS JIbJA.
Pa3znes 7. JinekTpudeckue 1 MArHUTHbIE SIBJICHHS.
OnekTpuzanus Tel. JBa poaa siekTpuyecKux 3apsiioB. B3zaumoneiicTBue 3apsKeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJT OT BEJIMUMHBI 3aPS0B U PACCTOSIHUS MEXKy TEIaMu).
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Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3neKTpudeckoro mnosd. [IpuHIMn cynepno3uuuy 3JI€KTPUYECKUX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu smekTprudeckux 3apsaoB. DJIEMEHTapHbIN dJIeKTpudeckuil 3apsaa. Ctpoenue aroma. [IpoBogHuKYN 1
IUBJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUYECKOTO TOKAa. VICTOYHMKHM MOCTOSSHHOTO TOKA.
JIefiCTBUSA 3IEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

OnekTpuueckas nenb. Cuia Toka. DiekTpuueckoe HarpsbkeHue. CONpoTUBIECHUE MPOBOJHUKA. Y IETbHOE
CONpPOTHUBJIECHUE BemecTBa. 3akoH Oma juis ywyactka nenu. [lociemoBarenbHOE M NapaylIeNbHOE COEAUHEHUE
IIPOBOJTHUKOB.

PaboTa 1 MOIIHOCTH AJIEKTpUUECKOro TOKa. 3akoH J[xoyns—JleHma. DieKTpUuyeckne LEenu U NOTPeOUTeNn
ANEKTPUYECKOU d3Heprun B ObITy. KOopoTkoe 3ambikaHue.

ITocTostHHBIE MarHUThI. B3anmoaeicTBre MOCTOSTHHBIX MarHUTOB. MaruuTHoe nojie. MarHuTHoE 1osie 3eMiu
Y €ro 3HadyeHue Ui Ku3HU Ha 3emuie. OnbIT Opcrena. MarHUTHOE 1OJIE 3JIEKTPUYECKOro Toka. IIpumenenue
AJIEKTPOMATrHUTOB B TEXHHUKE. JlelCTBME MAarHUTHOIO IIOJISI HA IPOBOJAHMK C TOKOM. OJIEKTPOJABHUIATEIb
ITIOCTOSTHHOTO TOKa. ICrionb30BaHUE IIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Papages. SAsnenue snexkrpomarHutHod uHaykiuu. [Ipasuno Jlenmna. Dnextporeneparop. CrocoObl
MOJTyYEHUS JIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpauuu.

1. Dnexrpuszanus Tel.
2. JlBa posaa 3JEKTPUUYECKUX 3aPSAA0B U B3aUMOJACHCTBUE 3apSKEHHBIX TEN.
3. YCTpONCTBO U IEUCTBUE INEKTPOCKOIIA.
4. DnexktpocraTuyecKkas UHIYKIIHS.
5. 3aKoH coXpaHEHUs IEKTPUUECKUX 3apsI0B.
6. [IpoBOJHUKYU U TUAIEKTPUKH.
7. MoaenvpoBaHHUE CHJIOBBIX JTUHUM DJICKTPUUYECKOTO MOJIS.
8. MCTOYHUKHU MOCTOSTHHOTO TOKA.
9. [elicTBHS 3JIEKTPUYECKOTO TOKA.
10.251eKTprUUeCKHil TOK B )KUIKOCTH.



11.T"a30BbIi1 pa3ps.

12.3MepeHune CUITbl TOKa aMIIEPMETPOM.

13.13mepenune aneKTpUIECKOro HapsKEHNsI BOJIBTMETPOM.

14.PeocTtat u Mara3uH CONpOTHUBIICHUM.

15.B3anmMoaencTBre NOCTOSTHHBIX MATHUTOB.

16.MoaenrpoBaHre HEBO3MOKHOCTH pa3/ielICHUs MMOJTOCOB MarHUTAa.
1'7.MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0mbIT Opcrena.

19.MaruuTtHo€e noJyie ToKa. DJIEKTPOMATHHUT.

20./IeiicTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

21.DmeKTpoABUTaTeNbh NOCTOSHHOTO TOKA.

22.WccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

23.0nbiTe1 @apanes.

24.3aBUCUMOCTb HAIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3HUKHOBEHUS.
25.9neKkTporenepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITHl 110 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
Uccnenosanue aeicTBUS 3JIEKTPUUYECKOTO MOJIS HA MPOBOJHUKHU U TUJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.

W3mepenne u peryaupoBaHie CUIIbI TOKA.

N3MmepeHue u peryimpoBaHue HaMPSIKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIErO YEpE3 PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpa U

AN S

HaIpsHKEHUS. HA PE3UCTOPE.

7. OnbIThI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh JICKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro JJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUsI U MaTepHalia.

8. IIpoBepka mpaBuiia CI0KEHUS HAMIPSKEHUH TPU MOCIEI0BATEIbHOM COCIMHEHUH ABYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia Jjisl CUJIbI TOKA TPU NapajuIeIbHOM COEIMHEHUH PE3UCTOPOB.

10.0Omnpeaenenue padboOThHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOp.



11.0Onpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIEMOM Ha pE3UCTOPE.

12.MccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JIAMIIOUYKY, OT HAIIPSKEHUS HA HEH.

13.0Onpenenenue KIIJI nHarpeBarens.

14.MccnenoBanue MarHUTHOTO B3aMOJECHCTBUS TOCTOSIHHBIX MarHUTOB.

15.U3y4yeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MarHUTOB MPH UX O0bETMHEHUH U Pa3/ICIICHUN.

16.MccnenoBanue ASCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.01bITBI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHJIBI B3AMMOJICHCTBHS KaTYIIKH C TOKOM U MarHUTa OT CHJIbI
TOKAa ¥ HaIIPAaBJICHUS TOKa B KaTyIIIKE.

18.M3ydeHne neicTBHUsI MArHUTHOTO OJIL HA IIPOBOJIHUK C TOKOM.

19.KonctpyupoBanue u usydyeHue paboThl 3JEKTPOIBUTaTES.

20.1U3mepenue KII/ a5ekTpoaBUTaTeENbHOM YCTAHOBKH.

21.00BITHI IO UCCIENOBAHUIO SIBJICHUS IEKTPOMAarHUTHOW MHIYKLIHW: UCCIEIOBAaHUE U3MEHECHUN 3HAYCHHUS
Y HaIPaBJICHHSI MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. MexaHnueckue siBJIeHHS.

Mexannueckoe aBmkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXAHUYECKOTO
NBWKEHUS. PaBHOMEPHOE NpsAMOJIMHENHOE NBUXeHUEe. HepaBHOMEpHOE npsMoiMHEHOe nBMKeHue. CpelnHss u
MTHOBEHHAsl CKOPOCTh TeJa TP HEPABHOMEPHOM JBHKECHUU.

Yckopenne. PaBHOyCKOpeHHOE NpsIMOJIMHEHOE BrkeHne. CBoOoiHOE najgenue. OnbIThl [Nammies.

PaBHOMepHOE ABMX)EHUE MO OKPY>KHOCTH. [lepron u yactora obpaienus. JInnelHas u yrioBas CKOPOCTH.
I{eHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBsIii 3ak0oH HetoToHa. Bropon 3akon Herotona. Tpernit 3akon Herotona. [IpuHIMn cynepno3nunu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUs CKOJIBKEHUSI, CUJIa TPEHUS MOKOS, APYTHE BUJIbI
TPEHHSL.

Cuna TsDKeCTH M 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaieHus. JIBIKeHre TIaHeT BOKPYT
Connua. [lepBas kocMuueckas ckopocTb. HeBeCOMOCTh U Ieperpys3KH.



PaBHOBecue marepuanbHOM TOYKU. AOCOMIOTHO TBEPAOE Teiio. PaBHOBecHe TBEPAOTO TeNa € 3aKPEIUIEHHOU
OCBIO BpaieHuss. MomeHT cuiibl. LIeHTp TsoxecTn.

NmMnynsc Tena. M3MmeHenwe wummyinbca. Mmmynbe cuilbl. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
IBHKCHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBsS3b SHEpTruu U paboThI.
[ToTeHumanbHas 3HEPrus Tena, MOAHATOrO Ha/l MOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEPTHsl CKATOM PYKUHBI.
Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKON IHEPTUU. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

Habioienne MexaHn4ecKoro JBUKEHHsSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUHN JBU>KEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTENBHO Pa3HBIX TEJI OTCUETA.
N3mepeHrie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO ABUKECHUS.

HabitoieHue 1BMKEHUs Tella 0 OKPYKHOCTH.

HabntoieHne MexaHW4YecKuX SBJICHHUH, OPOUCXOASAIIUX B cucteme orcuéra «Temexka» mnpu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEILHO KaOMHETa (PUBHKHU.

7. 3aBUCUMOCTb YCKOPEHMS T€JIa OT MACChI T€JIAa U JCUCTBYIONIEH HA HETO CHUJIBI.

8. HabmromeHue paBeHCTBA CHII NIPU B3aMMOJICHCTBHUH TEIl.

9. M3MeHeHue Beca Tena NpU YCKOPEHHOM JIBUYKEHHUH.

10.1Tepenaua nmmynbca Ipy B3aUMOACHCTBHU TEIL.

11.TIpeoOpa3oBaHus IHEPTUU TIPU B3aUMOJICHCTBUU TEN.

12.Coxpanenue uMITyJibca Py HEYNIPYTOM B3aUMOJICUCTBUN.

13.Coxpanenue uMIyJibca Mpu abCOIIOTHO YIIPYTOM B3aMMOICHCTBHH.

14.Habmroienre peakTUBHOTO JIBHXKCHUS.

15.CoxpaHeHnue MEXaHM4ECKOM SHEPTHH MPU CBOOOTHOM MaJICHUH.
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16.CoxpaHeHrne MEXaHUYECKON SHEPTUM MPH IBUKEHUU TEJIa TIOJ IEUCTBUEM NPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa Juis pa3roHa U JajbHeHIIero paBHOMEPHOTO JBMKEHUS IIapUKa UITH TEJIEKKH.
2. OmnpeneneHue cpeHeN CKOPOCTU CKOJBXKEHUSI OpyCKa UK ABMXKEHUS IIapUKa 10 HAKJIIOHHOM MJIOCKOCTH.



3. OmnpeneneHue yCKOpeHUs Tena Mpyu paBHOYCKOPEHHOM JABUKEHUH MO HAKJIIOHHOM IIOCKOCTH.
4. VccnenoBaHue 3aBUCHUMOCTH IyTM OT BPEMEHHM NPH PAaBHOYCKOPEHHOM JABMKEHUM 0€3 HadyalbHON
CKOPOCTH.
5. IlpoBepka rumoTtessl: €ciu MpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayaldbHOM CKOPOCTH MYTH OTHOCSTCS
Kak psiJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJMHAKOBBI.
HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JAaBJICHUS.
Omnpenenenne koduIeHTa TPEHNUS CKOTBKCHUS.
OmnpeneneHne KECTKOCTU IPYKUHBI.
Omnpenenenue pabOThl CWIBI TPEHHS TMpPU PABHOMEPHOM JIBIDKGHMHM Tella M0 TOPU30HTAIbHOU
ITOBEPXHOCTH.
10.0mpenenenue pabOThl CUJIBI YOPYTOCTH MPU MOABEME TIpy3a C MCIOJB30BAHHEM HEMOJBUKHOTO M
HOJIBUYKHOTO OJIOKOB.
11.13y4eHue 3aKkoHa COXpaHEHUS! SHEPTHUH.
Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.
KonebarenbHoe paBmxkeHne. OCHOBHBIE XApPAaKTEPUCTUKH KOJIEOAHWUH: TEpPHOJ, 4YacToTa, aMILIUTY/a.
MareMatruyeckuii ¥ py>KUHHBINA MasiTHUKU. [IpeBpanieHue s3Hepruu npu KojaedaTeIbHOM JBUKEHUU.
3aryxaromne KojeOaHus. BeiHykaeHHble KoieOanus. Pe3onanc. Mexanudeckue BoJiHBL. CBOMCTBa
MEXaHMYeCKUX BOJIH. [IpojonbHBIE M TMOINEpEeYHbIE BOJHBI. J[IMHA BOJIHBI U CKOPOCTh €€ pacHpOCTPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.
3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. MH(}pa3Byk U yabTpa3ByK.
Jlemoncmpayuu.
Hab6nronenue xonebanuii Te1 Mo ASUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOaHHUI 1 pe30HaHca.
PacnipocTpanenne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
6. AKyCTUYECKHIl pe30HaHC.
Jlabopamopnwie padbomul u onvimol.
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OmnpeneneHre 4acTOThI M EpUOAA KOJIEOaHUI MAaTEMAaTUYECKOTO MasTHUKA.
OmnpeneneHre 4acTOThI U EpUOAA KOJIEOaHUN NPYKUHHOTO MasiTHUKA.
WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHM MOABEIICHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.
WccnenoBanue 3aBUCUMOCTHY TIEPHO/ia KOeOaHUii MPYKMHHOTO MasgTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEepHOJa KoJIeOaHHii rpy3a, OBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb NeproAa KoeOaHnui Mpy>KMHHOIO MasiTHUKA OT Macchl Ipy3a U
KECTKOCTU NPYKUHBI.

7. WU3smepenue yCKopeHUs CBOOOHOTO TaICHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE TIOJIE. ODJIEKTPOMATrHUTHBIE BOJHBI. (CBOMCTBAa JJIEKTpPOMAarHUTHBIX BoiH. [llkana
ANIEKTPOMATHUTHBIX BOJH. ICOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH AJI1 COTOBOW CBSI3U.

DnekTpoMarHuTHas npupoa csera. CKopocTs cBeTa. BoIHOBBIE CBOCTBA CBETA.

Jemoncmpayuu.

1. CpolicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWICTBA CBETA.

AN o

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHune CBOMCTB 371€KTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO TeIe(OoHa.

Pa3nen 11. CBeToBble fIBJICHHUS.

JlyueBast mozenb cBeta. Mictounnku cBeta. [IpsmonuHeliHoe pacnpocTpaHeHue cBera. 3armenus ConHua u
JIynel. Otpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienue cBera. 3aKOH TpenomieHUsl cBeTa. [loaHoe BHyTpeHHee oTpakeHue cBeta. Mcmosb3oBaHUE
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xonx myueit B nmuze. OnTuueckas cuctema (QoroamnmapaTa, MUKPOCKONA W Teleckoma. ['na3 kak
onThueckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. ClioskeHHe CeKTpalibHbIX [IBETOB. Jucnepcus cera.

Jemoncmpayuu.

1. IIpssMonuHeNHOE pacIpOCTPAaHEHUE CBETA.

2. OrtpaxeHue cBeTa.



[Tomydenne n300pakeHuii B IUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuyeckuii CBETOBOI.

Xon nyuel B coOMparolei JInH3e.

XoJI qyder B pacCEUBAIOLIEH JIUH3E.

[Tonydenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

9. Ipunumn neiicTBus QoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10.Mognensb rnaza.

11.Pa3noxenue 6e10ro cBeTa B CIIEKTP.

12.TlonyuyeHue 6enoro cBeTa Mpu CIOXKEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopnsie pabomul u onvimol.

XN AW

1. HccrnenoBanue 3aBUCUMOCTH yIJIa OTPAaKEHUsI CBETOBOIO JIy4da OT yIJIA MTaJCHUS.
2. N3yueHune xapakTepUCTUK N300pakKeHUsI IPEIMETA B IUIOCKOM 3€pKaJie.
3. HccienoBanue 3aBUCUMOCTH yIJla IIPEJIOMIIEHUSI CBETOBOTO JIyda OT yTJja MaJeHUs Ha TPAaHULE «BO3TyX—
CTEKJIION.
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.
Onpenenenre (OKYCHOIO PACCTOSTHUS M ONTHYECKON CHIIbI COOUpAIOLIeH TMH3BI.
OnbITHI 10 Pa3IoKEHUIO OEJIOT0 CBETa B CIIEKTP.
7. OmnbIThI O BOCOPUATHIO LIBETA IPEAMETOB MPU UX HAOIIOIEHUN YePE3 IIBETOBbIE (PHIIBTPHI.
Paznen 12. KBaHTOBBIE SIBJICHUS.
OmneiTel Pezepdopna u mianetapHas mMozens aroma. Mozens atoma bopa. Mcnyckanue u morjioiieHue cBeTa
atromoM. KBaHTBI. JIMHENYaThIC CIEKTPHI.

AN

PamnoaktuBHOCTh. Anbda-, 6eta- m ramma-usnydenus. CtpoeHne aTomMHOro siapa. HykiaoHHas Mojaenb
aToMHOro szpa. M3otonel. PagnoaktuBHbIE peBpalieHus. [lepuo nomypacmnana aTOMHBIX sITIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsiJOBOIO M MACCOBOTO YHCEN. DHEPrus CBSI3U ATOMHBIX SIEP.
CBs13b Macchl ¥ SHepruu. Peakiuu cunresa u aenenus saep. Mcrounuku sneprun CoJiHIIAa U 3BE3].

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPTraHU3MBL.

Jemoncmpayuu.



CrexTpbl U3ITy4YEeHHSI U TTOTJIOLICHHUS.
CrexTpbl pa3aM4HbIX ra30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHU3HPYIOUX U3ITYyYEHUH.

6. Peructpauus u3iaydeHus NPUPOJHBIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalmroneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUYEHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (110 hoTorpadusim).

3. U3mepeHue paanoakTUBHOTO (hoHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOPUTENBHO-00001IAIOIIUN MOYJIb MpEAHa3HAUYEH AJI CHUCTEMATU3allud M 000O0IIEHUS MPEeIMETHOrO
COJIEp)KaHUsI M ONBITa JAESITEIbHOCTH, NPUOOPETEHHOIO MpPH H3YYEHHHM BCETO Kypca (PU3MKH, a Takxke s
MOJITOTOBKA K OCHOBHOMY TOCYJAapCTBEHHOMY O3K3aMEHY IO (HU3UKE sl OO0y4arouIuxcs, BbIOpaBIIMX ATOT
y4eOHBIN pEeIMET.

[Ipy W3yyeHUM NAHHOTO MOJYJI PEaTU3yIOTCS M CUCTEMATU3UPYIOTCS BUIBI JESATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIeYNBAETCs JOCTHXKEHUE MPEIMETHBIX U METalpeIMETHBIX IUIAHUPYEMBIX pe3ysbTaTOB OOYyUEHHUS,
(dbopMupyeTcsl €CTeCTBEHHOHAYYHAsi TPaMOTHOCTh: OCBOCHHME HayUYHBIX METOJIOB UCCIIEIOBAHUS SBJICHUN NMPUPOIbI
U TEXHUKH, OBJAJCHHE YMEHUSMHU OOBACHATH (PU3NUYECKUE SIBICHUS, MPUMEHsS MOJYYEHHbIE 3HAHUS, pElIaTh

Nk =

3a7]a4¥, B TOM YHCJIE€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpyuHIMNMATBEHO AEATELHOCTHBINA XapaKTep JaHHOTO pasjielia peaiu3yeTcs 3a CYET TOro, UTO 00yJaronuecs
BBINOJIHSIOT 33/I1aHUs1, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHUUN Pacro3HaBaTh M HAYYHO OOBICHATH (DU3UYECKUE SIBICHHS B OKpYKAIOMIEH
MIPUPOJIE U MOBCETHEBHOM JKU3HH;

UCII0JIb30BaTh HAYYHBIE METOIbI UCCAEAOBAHUS (PU3UUECKUX SBJICHUM, B TOM YUCIIC JIJIs POBEPKHU TUIIOTE3 U
MOJy4YEHUS TEOPETUYECKUX BBIBOJIOB;



OOBSICHATH Hay4YHBIC OCHOBBI Haunboee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHP'I, Harpumcep,
IMPAKTUYCCKOT0 UCIIOJIb30BAHMA PA3JIMYHBIX NCTOYHHUKOB SHCPIMU HAa OCHOBC 3aKOHA ITPCBPAICHUA N COXPAHCHUSA
BCCX U3BCCTHBIX BUI0OB SHCPTUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

I/IBY‘ICHHC (1)I/I3HKI/I Ha YPOBHC OCHOBHOI'O 06HI€I‘O O6p&30BaHHSI HAIIPpaBJICHO Ha JOCTHIKCHUC JIMYHOCTHBIX,

MCTAIIPpCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeHI>HI)IX PE3YJIILTATOB.

B pesynbraTre u3ydeHus (Qu3MKA Ha ypOBHE OCHOBHOIO oOIIero oOpa3oBaHus y oOydaroimierocsi OyayT

c(hopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YJIbTAThI B YACTHU:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHHE UHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKHUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXJEHHU OOLIECTBEHHO 3HAUMMBIX U JTHUYECKUX MpoOieM,
CBSI3aHHBIX C IMPAKTUYECKUM MIPUMEHEHUEM JOCTIXKEHUN (PU3UKHY;

— OCO3HAHME BAXHOCTU MOPAJIbHO-ITUYECKUX IIPUHILIMIIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCHPUATUE D3CTETUUYECKMX KayecTB (PU3NYECKOM HayKu: €€ TapMOHHYHOIO IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HAHHUE LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, BaXKHEUILIEN COCTABIISAIOIEN KYJIBTYPBI;

— pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, UHTEPECA K UCCIIEA0BATENLCKON IEATEIbHOCTH;

5) popMupOBaAHUSA KYJbTYPbI 3I0POBbSI 1 SIMOLUOHAJIBLHOI0 0JIATONOJIY YU



® — OCO3HaHHE IIEHHOCTU 0e30macHOro ooOpasza >KM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUpPE, BaXKHOCTHU
npaBui 0€30MAaCHOTO MOBEJICHUS HA TPAHCIIOPTE, HA I0pOrax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM 000pY0BaHUEM B
JIOMAlIHUX YCIIOBHSIX;

e — copMUPOBAaHHOCTh HaBbIKa peIeKCUU, MPU3HAHKE CBOETO ITpaBa Ha OMIMOKY M TaKOTO e IpaBa y APyroro
YEJI0BEKa;

e 6) TPyA0OBOIO BOCIIMTAHMS:

® — AKTUMBHOE yYacTHE€ B PCIICHUU MNPAKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTelbHON OpraHu3aiuu,
ropoja, Kpas) TEXHOJOTMYECKOM M COLMAIBbHON HANpaBIIEHHOCTH, TPEOYIONIMX B TOM 4YHCIE U (PU3HMUECKHUX
3HAHUI;

® — UHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPOQPECCHI, CBA3AHHBIX C (PU3UKOM;

e 7) 3K0JIOTMYECKOIr0 BOCIIMTAHUS:

¢ — OpHEHTalusl Ha NMPUMEHEHHE (U3MYECKUX 3HAHUU IS PEIIeHMs 3a/ad B OOJACTH OKpPYXKAIoIeW Cpeibl,
IJIAHUPOBAHUS MIOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUI JIs1 OKPYIKAIOIIEH CPEbL;

® — O0CO3HaHUE II00aJBHOIO XapaKkTepa SKOJIOTMYECKUX MPOOJIEM U ITyTeH UX pelIeHNUs;

e 8)amanTanuy K M3MEHSIOIUMCS YCJIOBUAM COUMAIBLHON M NPUPOAHOI Cpe/bl:

e — TMOTPEOHOCTh BO B3aUMOJEWCTBMM TIPU BBIINOJHEHUUM MCCIECIOBAaHUM U MPOEKTOB (PU3NYECKOU
HaIPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

® — [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIBHOCTD;

e — noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4Hclie (POPMYJIUPOBATH WIEH, OHATHUS, TUIOTE3bI O
bu3nuecKux 00ObEKTaX U SIBICHUSIX;

® — Oco3HaHue Ae(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001aCTH (DU3BUKH;

® — [JJAHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (PU3HMUECKUX 3HAHUM;

® — CTpEeMJICHHWE aHAJIM3UPOBATH W BBISIBIISATH B3aUMOCBS3U MPHUPOJIBI, OOMIECTBA M SKOHOMUKH, B TOM YHCIIE C
UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

e — OLIEHKA CBOMX JICMCTBUH C YUETOM BIMSHUS HA OKPYKAIOLILYIO CPEly, BOSMOXKHBIX TJ100aTbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI



B pesynbrare ocCBOeHUS TMporpamMMbl 1O (U3UKE Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHus Yy
oOyyaromierocss OyayT chopMuUpOBaHBl MeTanpeaMeTHbIe Pe3yJbTaThbl, BKJIIOYAIONIME [03HABATEIbHBIC
yHHUBEpCaabHble y4ueOHbIEC NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC yueOHBIC NEWUCTBUA, PETYJISTUBHBIC
YHUBEpCalIbHbIE yUeOHbIE 1EHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUSA

ba3oBble Jornyeckue 1efMcTBUA:
® BLISIBIISITH U XapaKTepU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHABJIMBATH CYIIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS JUIsl 00OOIIEHUS U CPABHEHUS;
® BLISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEUUS B paccMaTpuBaeMblX (hakTax, JAHHBIX M HaOIIOJICHUSX,
OTHOCAIIUXCS K (PU3UYECKUM SIBIICHUSM;
® BEISBIISATH TPUYWHHO-CIICJICTBCHHBIC CBSI3W TPU HM3YYCHHH (U3UYECKUX SBICHWW M IIPOIIECCOB, JEJaTh
BBIBOJIBI C HCIIOJIb30BAaHUEM JACHYKTHBHBIX M WHAYKTHBHBIX YMO3AaKIIOUEHUH, BBIIBUTATh THUIIOTE3BI O
B3aUMOCBSI3SIX (PU3NUECKUX BEITNIHNH;
® CaMOCTOSTENIbHO BBIOMpaTh CMOCO0 pemieHus y4eOHOW ¢u3nueckoi 3amayu (CpaBHEHHE HECKOIBKUX
BApUAHTOB PEIICHHUs, BHIOOP HamOOJee MOAXOMASIMIETO C YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KPUTEPUEB).
Bba3oBble uccienoBareibckue 1eidCTBUS:
® 1ICTTIOJIB30BATh BOTIPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT TTO3HAHNS,
®IPOBOJUTH IO CaMOCTOSATEILHO COCTaBJICHHOMY IUTaHY OIIBIT, HECJOKHBIH (PU3MUYECKHH DKCIICPUMEHT,
He0OoJIbIIOE HCClieOBaHUE (PU3HUECKOTO SIBICHMUS;
® OIICHMBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTh MH(MOPMAIUIO, TOJYYEHHYIO B XOJ€ HCCIICIOBAHUS WU
IKCIIEPUMEHTA;
® CaMOCTOSATENbHO (OPMYTUPOBATH OOOOIIEHUS W BHIBOJABI IO pe3yJbTaTaM IMPOBEAEHHOTO HAOIIOICHUS,
OTIBITA, UCCIICIOBAHUS;



®IPOTHO3UPOBATh BO3MOXKHOE JalibHEWINee pa3BUTHE (PU3MUECKUX TMPOIECCOB, a TaKXKE BBIIBUTATh

MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.
Pabora ¢ nunpopmanueii:

® [IPUMEHSITH Pa3JIMUYHbIE METOJIbl, HHCTPYMEHTBI U 3aMPOCHI IIPH MOKUCKE U 0TOOpE MH(POPMAITUU UITH JTAHHBIX
C Y4€TOM MpEI0KEHHON yueOHOH (hU3nYecKon 3a1auu;

® AaHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh MHGPOPMAIIMIO Pa3IMYHBIX BHUJIOB U (opMm
MPECTABIICHUSI;

® CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (QOpMY TpeAcTaBiIeHUs HHPOpMAIMU U WUIIOCTPUPOBATH
peliaeMble 3a/1a4i HECJIOKHBIMU CXEMaMHU, TuarpaMMamMu, HHOU rpadukoi 1 UX KOMOUHAITUSIMU.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS:

®B XoJl¢ OOCYXJCHHS Y4yeOHOro maTepuala, pe3yJbTaToB J1abopaTOpHBIX pabOT M MPOEKTOB 3ajaBaTh
BOIIPOCHI MO CYIIECTBY 00CY»XIaeMOi T€Mbl M BBICKA3bIBATh WJICH, HAIICJICHHbIC Ha pEIICHUE 3aJaudl U
noJi/Iep>kKaHue 0JarokKenaTeIbHOCTH OOLICHUS;

® COTIOCTABIISATh CBOM CYXJICHUS C CYXXJICHHUSIMU JIPYTMX YYACTHUKOB JMANIora, OOHApYyKUBATh pa3iudyue U
CXO/JICTBO ITO3UIIUH;

® BEIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;

¢ [TyOJIMYHO MPEJCTABIISITh PE3YAbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA, UCCIIeI0BaHU,
MIPOEKTA);

®TIOHMMAaTh W WHCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHAYaJIbHOW palbOThl TMpU pEIICHUU
KOHKPETHOM (hH3UIECKOM MTPOOIISMBI;

® [I[PUHUMATh L€ COBMECTHOM €SI TEIbHOCTH, OPTaHU30BbIBATH IEUCTBHUS MO €€ TOCTUKEHHIO: PACIIPECIATh
poJIH, 00CYKIaTh IIPOIIECCHI U PE3YJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

®BBITIOJIHATh CBOKO YacTh pabOThI, JOCTHTash KauyeCTBEHHOTO pe3yjbTaTa IO CBOEMY HAMpaBJICHUIO U
KOOPAUHUPYSI CBOU JCHCTBUSI C IPYTUMHU WiICHAMU KOMaH/IbI,

e OI[CHUBATh KauyeCTBO CBOET0 BKJIaJa B OOMMUA MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.



PerJIHTI/IBHble YHUBEPCAJIBbHBLIC y‘leﬁHble IleﬁCTBHH

Camoopranusanus:

® BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOIUX ISl pelieHns (PU3HIeCKUX 3HaAHU;

® OPUEHTHUPOBATHCSA B PA3JIMYHBIX MOAXOAAX MPUHATUS PELICHUN (MHIMBHUIYyalbHOE, MPUHATUE PEIICHHS B
rpyInie, IpUHIATHE PELIEHUH TPYIIOi);

® CAMOCTOSITENIFHO COCTABJISITh aJITOPUTM pEIIeHUs (PU3NUECKON 3a/1ayil WM TUIaHa UCCIIEIOBAaHUS C YUETOM
MMEIOIINXCA PECYypCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATH MpEJaracéMble BapHAHTHI
pELICHUN;

e ieNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3 PEILLEHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

® 1aBaTh aICKBATHYIO OLIEHKY CUTYallMH U MPEIJIaraTh IJIaH €€ N3MECHECHMUS;

®00BSACHATh TPHUYMHBI JOCTHKEHHUA (HEIOCTMIKEHHUS) PE3YJbTATOB JIEATEIbHOCTH, JaBaTh OLEHKY
MpUOOPETEHHOMY OMBITY;

® BHOCUTH KOPPEKTUBHI B JIESITEIILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO MCCIECAOBAHUS WU
MIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIIMX TPYAHOCTEW;

® OIICHMBATh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIOBUIM;

®CTaBUTHh ce€0s HA MECTO JAPYroro 4ejoBeka B XOJAE CIOpa WIM JUCKYCCHUM Ha HayyHYH TeMy, IOHHMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

e IPU3HABATh CBOE MPABO HA OWIMOKY MpU pelIeHUH (PU3NYECKUX 33/7a4 WIM B YTBEPKICHHUSIX HA HAyUHbIE
TEMBI U TaKOE K€ MPABO IPYTOro.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 kJjacce NpeaMETHbIE pe3yjibTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:



®JICTIOJIB30BaTh MOHATHSA: (U3HUECKHEe W XUMHYECKUE SIBJICHHS, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIb,
TUIOTE3a, €AUHUIBI (PU3NYECKUX BEJIMYWH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS BelecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBHKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEINHOE),
TPAeKTOpHsl, paBHOAEHCTByromas cuia, aepopmaums (ympyras, IUlacTUYEcKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

epaznuyath sBIeHUSA (IAudPy3us, TEIIOBOE IBMKEHHE 4YAaCTHIl BEIIECTBA, PAaBHOMEPHOE IBUKCHHE,
HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLUs, B3aMMOJECWCTBUE TEJ, PABHOBECUE TBEPABIX TEJI C 3aKPEIIIEHHON
OCBIO BpallleHus, Nlepeaada JaBjIeHus: TBEPABIMU TEIAMH, )KUJIKOCTIMH U Ta3aMu, aTMOC(EPHOE JaBIICHUE,
IUITaBaHUE TeJl, MPEBPALLEHUSI MEXaHUYECKONW SHEPIUU) MO0 ONUCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

®pacro3HaBaTh NPOSBICHUE H3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKpPYKAIOIIEM MHUpPE, B TOM YHUCIE
(u3nuecKkue SBJIEHUS B MPUPOJIE: MPUMEPHI IBHKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B JKMBOM M HEKHUBOU
MPUPOJE, IEUCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIUSHHUE aTMOCHEPHOrO N1aBJICHUS Ha KUBOU
OpraHu3M, IUIaBaHUE pbIO, pblYard B TEJE€ YEJIOBEKAa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBICIIATh CYLIECTBEHHBIEC CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;

® OIMChIBaTh U3YUYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SBIICHUS, UCIOJB3YS (PU3NUECKHE BEIMYMHBI (Macca,
00BEM, MIIOTHOCTh BEUIECTBA, BPEMSL, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TAXKECTH,
BEC TeJIa, CWJIa TPEHHUs, AaBJIeHNE (TBEPAOTO TeNa, KUAKOCTH, ra3a), BEITAJKUBAIOIIAS CUIIA, MEXAHUYECKAs
paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIHMEHT TMOJIE3HOr0 JEHCTBHUS MEXAHU3MOB,
KWHETUYECKasi U MOTEHIMAJbHAs AHEPIusi), IpU ONHCAHUM IMPaBUJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI
UCTIOJIb3yEMBIX BEJIIMYMH, UX OOO3HAYEHUS M €OUHUIBI (U3UYECKUX BEJIMYUH, HAXOAUTHh (POpMYIIb,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEJIMUMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKU MU3YUYEHHBIX
3aBUCUMOCTEHN (PU3MUYECKUX BEJIUYMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHUSI W TPOIECCHI, UCHOIb3Ysl MPABUIIA CIOXKEHUS CHII
(Boosp oaHOW mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMpPaBUIIO PABHOBECHUS phluara
(Omoka), «30J10TO€ MPaBUIIO» MEXAHUKHU, 3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruH, MPH STOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIUCHIBATH €M0 MAaTEMATHUECKOE BBIPAKECHUE;



¢ 00BSCHATh (UBUYECKUE SBICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE€ W B KOHTEKCTE CUTyalluu
MIPaKTUKO-OPHUEHTHPOBAHHOIO  XapaKTepa: BBIABIATH NPUYMHHO-CIEICTBEHHBIE  CBSI3U, CTPOUTH
00BsCHEHHE W3 1—2 JOTMYECKUX IIaroB C OMOPOM Ha 1—2 HM3yYEeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUMH,
(bu3HUEeCKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epeliaTh pacuéTHble 3a7aud B 1-2 MeHCTBUS, UCHOJIB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d 3alKMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJMYMUHBI B (OPMYJIBI M TPOBOAUTH PACUYETHl, HAXOAWUTH CIPABOYHBIC JaHHBIE, HEOOXOIUMBIC IJIs
pelieHus 3aa4, OUEHUBATh PEATMCTHYHOCTh OJYYeHHON (PU3NUECKOI BEIHYMHBI;

®pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOYKHO PEUINTh IPU MOMOIIM (PU3NYECKUX METOAOB, B OMNMCAHUU
UCCJIEIOBAHNS BBIACIATH IPOBEPAEMOE MPEANOJIOKEHUE (TUMNOTE3Y), paziuyaTb U HHTEPIPETUPOBATH
HOJIyYEHHBIN Pe3yJIbTaT, HAXOJUTh OIIMOKH B XOJI€ OIbITA, J€JIaTh BBIBOJBI IO €TO PE3yJIbTaTaM;

® [IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBJICHUN MU (QU3UYECKUX CBOMCTB TeJ: (POpMyIUpOBaTh
MIPOBEPSIEMbBIE MPEON0KEHHS], COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYJ0BaHUS, 3aAMCHIBATH X0/
onbITa U (OPMYIUPOBATH BHIBOIBI;

® BHINIOJIHATH MPSAMbBIE HU3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MacChl Tela, 00bEMA, CUJIbl U TEMIIEPaTypbl C
MCIIOJIb30BAaHUEM aHAJOrOBBIX M LU(POBBIX NpHOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM
3aJ1aHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

® [IPOBOJIUTh HCCJIEIOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKON BEIMUYMHBI OT JPYrod € HCIOJIb30BAHUEM
OpSMbIX U3MEPEHHH (3aBUCMMOCTH IYTH PAaBHOMEPHO JBMXKYILUETOCs Tejla OT BPEMEHH JBUKEHMS Tela,
CUJIbl TPEHUS CKOJBXEHHS OT Beca Tejla, KauecTBa 00pabOTKHU MOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIBI
TPEHUs OT IUIOLIAJN CONPUKOCHOBEHHMSI TE€J, CUJIbl YIIPYTOCTU OT YIJIMHEHUS MPY>KUHBI, BHITAIKUBAOILIEH
CHIIbI OT 00BEMA MOTpYyKEHHOM YacTH Tella U OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTHU
TeNa, OT TITyOUHBI, HA KOTOPYIO MOTPYKEHO TEeJ0, YCIOBUH TIaBaHUsI Tell, yCIOBUN paBHOBECHsI pblyara u
0JIOKOB), Y4acCTBOBaTh B IUIAHMPOBAHUM Y4EOHOIO HUCCIENOBAaHUS, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpPEHHUs, CIeAysl NPEeaJOKEHHOMY IUIaHy, (UKCHpPOBaTh pE3yJibTaThl IMOIYYEHHON 3aBUCUMOCTH
(Gu3MUEeCKMX BEJIMYMH B BUJAE MPEIIOKEHHBIX TaOIUIl U TpadUKOB, J1€IaTh BBIBOJABI MO pe3yJbTaTam
HCCJIEI0BAHNS;



® [IPOBOJIUTH KOCBEHHBIEC M3MEPEHUS PU3NYECKUX BEIMYHH (TJIOTHOCTDH BEIIECTBA JKUKOCTH U TBEPAOTO Tena,
CHJIa TPEHUS CKOJBXEHUS, JaBICHUE BO3yXa, BRITAJKMBAIONIAs CUJIA, JCHCTBYIONIAS HA TOTPYXEHHOE B
KHUJIKOCTh TeJO0, KOd()(PHUIMEHT MONE3HOrO ACUCTBUSA MPOCTHIX MEXaHW3MOB), CIEIysl MPeaoKEHHON
UHCTPYKLMU: IpPHU BBINOJIHEHUH HM3MEPEHUN COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY W BBIYMCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

¢ COOJIOIAaTh MpaBHIIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000pyA0BaHUEM;

® yKa3bpIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIYar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TJI0CKOCTH;

® XapaKTepHU30BaTh MPUHIUIIBI IEHCTBUS W3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOM Ha MX
omucaHus (B TOM 4YHCIE: TMOIIIMITHAKHA, YCTPOMCTBO BOJOMPOBOJA, TUAPABINYCCKUI MPECC, MAHOMETP,
BBICOTOMEp, MOPIIHEBOI HACOC, apeoOMETp), UCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBICHUN U
HEoOXoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJIUTH NPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEpPAX) MPAKTHYECKOTO0 MCIOJb30BaHUS (PU3NYECKUX
3HAHUI B TOBCEJHEBHOM JKU3HU ISl oOecredyeHus Oe30MacHOCTH IMpHU OOpallleHud ¢ MpudopaMu M
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHUS 370POBhs U COOIIOICHUSI HOPM 3KOJIOTHYECKOTO TIOBECHUS B
OKPYXaroUIEH Cpee;

® OCYIIECTBISATH OTOOP MCTOYHUKOB HMH(pOpManuu B VHTepHETE B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIMXCS 3HAaHMM W MyTEM CpPaBHEHUS Pa3IUYHbIX HCTOYHUKOB BBIJCNATH
MH(POPMAIUIO, KOTOpas SIBISIETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEOCTOBEPHOI;

®JICTIONIH30BaTh MPH BBHITIOJHEHUH YUYEOHBIX 3aJaHU HAYYHO-TIONYJISIPHYIO JIUTEPaTypy (QHU3NIECKOTO
COJIepKaHusl, CIIPABOYHbBIE MaTepHAalIbl, pecypchl ceT VHTepHeT, BianeTh NpuéMaMu KOHCTICKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HUHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

®C03/1aBaTb COOCTBEHHBIE KpaTKHE IUChbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHMKOB
uHpopmauu (HU3UIECKOTO COJIEP)KaHMS, B TOM 4YHCJIE MyOJMYHO JelaTh KpaTKhue COOOIIEeHUs O
pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCIIEOBaHHM, MPU 3TOM TPAMOTHO HCIOIb30BaTh H3yUEHHBIN
NOHATUHHBIN anmapar Kypca (pu3uKu, COmpoBOXKIaTh BEICTYIUICHNE TIPE3CHTAINECH;



®TIpY BBIMIOJHEHUN YYEOHBIX TIPOEKTOB M WCCICIOBAHWUN pacmpenesisaTh OOS3aHHOCTH B Tpymmne B
COOTBETCTBUM C IIOCTaBJIICHHBIMHM 3aJayaMH, CJICAUTHh 34 BBINOJHEHUEM IUIaHA JIEUCTBUM, aJEKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJaJ B JCATEIbHOCTh TPYIbI, BBICTPAMBATh KOMMYHHKATUBHOE
B3aMMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koniy oOydyeHuss B 8 kJacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh

c(hOpPMHUPOBAHHOCTH y 00YUAIOIINXCS YMCHH:

® 1ICII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHE aTOMOB UM MOJIEKYJI, arperaTHble
COCTOSIHUSI BEILECTBA, KPHUCTA/UIMUECKME M aMop(dHbIe Teia, HACHIIIEHHBIH M HEHACHIILICHHBIA TIap,
BJIQXKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsill, JIEKTPUUECKOE T0JI€, MTPOBOAHUKHA U JTUDJIEKTPHUKU, MOCTOSHHBIN AIEKTPUUECKUI
TOK, MArHUTHOE TIOJIE;

®pa3IMyaTh SIBICHUS (TEIIOBOE PACIIMPEHUE U CKATHUE, TEIUIONEPeIaya, TEMI0OBOE paBHOBECHE, CMAaYUBaHUE,
KanWUSIPHBIC  SIBJICHUSI, HCIApeHue, KOHJCHCAIUs, IUIaBJICHUE, KpUCTaUM3alusa (OTBEpJieBaHuE),
KUIIEHUEe, Terulonepenadya  (TEIUIONPOBOJHOCTh, KOHBEKIUS, U3JIyYEHHUE), DJEKTpU3alus  Ted,
B3aUMOJICHCTBUE 3apsiOB, JIEUCTBUSA JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBHE
MarHuTOB, JEWCTBUE MArHUTHOTO TOJSi HA TPOBOJHUK C TOKOM, DJEKTPOMArHUTHAS WHIYKIHUS) TIO
OTMMUCAHUIO0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (puznueckoe
SIBJICHUE;

®pAcro3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SBJICHUA B OKpPYXalolleM MHpE, B TOM YHCIE
¢usnyueckue SBJICHUS B TPUPOJC: MOBEPXHOCTHOE HATSHKEHUE WM KaMWUISPHBIC SIBJICHUS B TMPHUPOJIE,
KpUCTaJUIbI B mpupoe, uznydenue ComHIa, 3aMmep3anrue BOA0EMOB, MOpCKUe Opu3bl, 00pa3oBaHuEe POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBIICHUS B aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OPTaHU3MOB,
MarHuTHOE Mojie 3emMiu, Apedd MoaocoB, pojdb MAarHUTHOrO MOJS JJIA KM3HU Ha 3emiie, MOJIIPHOE
CUSIHHE, TPU ATOM TEPEBOJUTH MPAKTUYECKYIO 3a7auy B YUeOHYIO, BBIJICNSATHh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) GUNIECKUX SIBJICHUM;

®OMKCHIBATh H3YUYEHHBIE CBOWCTBA Tel W (DU3UYECKUE SBICHUS, WCIONIB3YSd (U3UYECKHUE BEITMYUHBI
(Temrieparypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yIeJIbHAS TEIIOEMKOCTh BEIIECTBA, YI€IbHAS



TEIUIOTa IUIaBJICHUS, YJENIbHas TEIUIOTa MapooOpa3oBaHMs, yAeTbHAas TEIUIoOTa CropaHHsl TOIUIMBA,
KO(DPUITMEHT TMOJIe3HOTO JEHCTBUA TEIUIOBOM MAIMHBI, OTHOCHUTENbHAs BJIAKHOCTH BO3/yXa,
ANEKTPUUECKUN 3apsil, CUJia TOKA, SJIEKTPUUYECKOE HAIpPSHKEHUE, CONMPOTUBIICHNE MPOBOJAHMKA, YACIbHOE
CONPOTHUBJICHUE BELIECTBA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3UUCCKUN CMBICIT UCTIONh3YEMBIX BETUIMH, 0003HAYCHUS ¥ €TMHUIIBI (DU3UYIECKUX BEIIMUHH,
HaxOoJUTh (HOPMYJIbI, CBS3BIBAIONINE JAHHYIO (DH3UYECKYIO0 BETUYHHY C JAPYTHUMH BEIWYWHAMH, CTPOUTH
rpaduKy U3YYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBJICHUS U TMPOIECCHI, MCIOIB3Ys OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH CTPOCHUS BELIECTBA, NPHUHIMI CYNEpPHO3UIMU Tojiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JiJ1s ydacTka 1enu, 3akon J[xoynsa—Jlenna,
3aKOH COXPAHEHHS HEPruu, MPHU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3aIlUCHIBATh €r0
MAaTeMaTUYECKOE BHIPAXKEHUE;

¢ 00BSACHATH (PU3WYECKUE TPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTyallud MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAroB C OMOpoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (M3MYECKUX SIBJICHUH, (PU3UUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

epemiaTh pacu€THhIC 3a7aud B 2—3 JEHUCTBUS, UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3UUECKUEC
BEJIMUMHBI: HA OCHOBE aHajW3a YCJOBHS 3aJa4d 3allMChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEJOCTATOK
JTAHHBIX ISl pEIlIeHUs 3a7a4i, BHIOUPATh 3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE JIs €€ PEIIeHUs, TPOBOIUTH
pacy€Thl U CPABHUBATH MOJYYECHHOE 3HAYCHHE (PU3NUYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

®pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TPH TOMOIIM (PU3NYECKUX METOJOB, HCIOIb3YS
ONMCAHUE HCCIIEIOBAHUS, BBIIECIATh MPOBEPSAEMOE IMPEIOI0KEHUE, OLICHUBATh MPABUIBHOCTh MOPSIKA
MPOBEJICHUS UCCIICIOBAHUS, JIe]aTh BHIBO/IbI;

® [IPOBOJINTH OMBITHI IO HAOJIIOACHUIO (PUBMUECKUX SIBICHUM WM (PU3MUECKUX CBOMCTB Tel (KamWUIApHBIC
SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS
M HarpeBaHus IMpU U3IYYEHUU OT I1BETa H3Iydarolledl (MMOrJoaieil) MOBEPXHOCTHU, CKOPOCTh
WCTIAPEHHST BOJABI OT TEMIEPATYpPhl >KUJIKOCTH M IUIOMIAAX €€ MOBEPXHOCTH, SJEKTpHU3alus Tel U



B3aMMOJICICTBHE DIIEKTPUUYECKUX 3apsiioB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB, BHU3yalU3alvs
MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO TOJISl HA MMPOBOJAHHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHUTA, CBOMCTBA JJIEKTPOABUTATENSI TOCTOSHHOTO TOKa): (OpMyJIUpOBaTh MpPOBEpsSEMbIC
IPEANoIoXKEHUs, cOOUpaTh YCTAHOBKY W3 TMPEIJIOKEHHOIO O0OpYJOBaHMS, OMHUCHIBATH XOJ| ONBITa U
(dbopMyIMpPOBaTH BHIBOIBI;

®BBIMOJHATh TMPsIMbIE HM3MEPEHUS TEMIepaTyphl, OTHOCHUTEIHHOW BJIAKHOCTH BO3[AyXa, CHJIBI TOKa,
HANPSDKEHUSI C MCIOIb30BAaHUEM aHAJIIOTOBBIX MPUOOPOB M AATYMKOB (PU3MUECKHX BETUYHH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH;

® [IPOBOJIUTh HCCJIEIOBAaHUE 3aBHUCUMOCTH OJHOM (DU3MYECKON BEIMUYMHBI OT JPYrod € HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHUM (3aBUCUMOCTb CONPOTUBIIECHUS NMPOBOJHUKA OT €ro JJIUHBI, IJIOMAAN MOIEPEYHOTO
CEUEHUS U YIEJIbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA, UIYIIET0 Yepe3 NPOBOIHUK, OT
HANpsDKEHUST Ha TPOBOJHUKE, HCCICNOBAHUE TMOCIEAOBATEIHHOTO M TMApAICIbHOTO COCAMHEHUN
MPOBOJHHKOB): TUIAHUPOBATH HCCIEAOBAaHUE, COOMpaTh YCTAaHOBKY U BBINOJHATH H3MEPEHUS, CIEAys
peI0KEHHOMY IIJIaHy, (PMKCUPOBATh PE3YJIbTAThI IOJIYYEHHON 3aBUCUMOCTH B BUJIE TAOJIHI U I'paUKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

®TIPOBOJIUTH KOCBEHHBIE H3MEpeHus (U3MUECKUX BeMMYuH (yIelbHas TEIUIOEMKOCTh BEIIECTBA,
COTIPOTHUBIIEHUE TPOBOJHMKA, pabOTa M MOITHOCTH SJICKTPUUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHUS,
cOOMpPAaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEAJIOKEHHON MHCTPYKIIMH, U BBIUYUCISATH 3HAUCHUE
BEJIMYMHBI;

¢ cOOJTI0/IaTh TIpaBUiIa TEXHUKHU 0€30MacHOCTH TIpH paboTe ¢ 1ab0paTOpHBIM 000PYI0BAHHUEM;

® XapaKTepHU30BaTh MPUHIUIBI IEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
onucaHuss (B TOM YMCIE: CHCTEMa OTOIJIEHUS JOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMmeTp,
BOJIbTMETP, CYETUMK DJJICKTPUUYECKON BSHEPruu, 53JIEKTPOOCBETUTENIbHbIE MNPUOOPHI, HarpeBaTelbHBIC
AIIEKTPOTIPUOOPHI  (TIPUMEPHI), DIIEKTPUYECKHE MPEIOXPAHUTEIN, DIIEKTPOMATHUT, AJIEKTPOJBHUTATENb
MOCTOSIHHOTO TOKa), UCTHOJb3Ys 3HAHUS O CBOMCTBAX (DU3UUECKUX SIBJICHUN M HEOOXOIUMBbIE (PU3HUYECKUE
3aKOHOMEPHOCTH;



® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHBIC TPUOOPHI MO CXEMaM U CXEMAaTUYHBIM
pUCYHKaM (PKUJKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, THUTPOMETP, [BHUraTeilb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMbI 3JIEKTPUYECKHUX LENEeH C IMOCIEI0BATEIbHBIM H
napasuleIbHbIM COCAUHEHUEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 00O3HAUEHUS JIEMEHTOB JJIEKTPUUECKHUX
LICTICH;

® IPUBOANUTH MPUMEPHI (HAXOAUTh UHGOPMAIUIO O MPUMEPax) MPAKTUYECKOTO UCIOIb30BAaHUS (PU3UUECKHUX
3HAHUI B TOBCEJHEBHOM JKHU3HU Il oOecredyeHHs Oe30MacHOCTH IMpU OOpallleHHH C NpudopaMu M
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3[I0POBbsI U COOJIOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKPYIKaroIIEH CPeE;

® OCYIIECTBIATh MOUCK HHpOpManuu (QU3NYECKOro cojepkaHuss B VIHTepHeTe, Ha OCHOBE HMEIOLIUXCS
3HaHUU U MyTEM CPaBHEHHUS JONOJHUTENIbHBIX MCTOYHHMKOB BBLIEIATh MH(OpMAILMIO, KOTOpas SBIAETCA
MPOTUBOPEUYUBOMN MM MOKET ObITh HETOCTOBEPHOM;

®ICII0JIb30BaTh MpPU BBINOJHEHUM YYEOHBIX 33JaHUil HAy4YHO-TIOMYJSIPHYIO JIMTEPATypy (PU3HUECKOIro
coJiepKaHusl, CIIPaBOYHbIE MaTepualbl, pecypchl ceth VHTepHET, BiIaeTh NPUEMaMU KOHCIIEKTUPOBAHHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

eCco3/1aBaTh COOCTBEHHbIC NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000mas WHGOPMAIMIO U3
HECKOJIbKMX HCTOYHUKOB (PU3UYECKOrO COAEpX aHHs, B TOM YHCIEe MyOJIMYHO MPEACTABISTh Pe3yIbTaThl
OPOEKTHOW MJIM HCCIEAO0BATENIbCKOW NEATEIbHOCTH, NPH 3TOM T'PAMOTHO HCIOJI30BaTh W3YYEHHBIN
MOHATUHHBIN anmapat Kypca GU3HKHU, COMPOBOKIATH BHICTYIUIEHHE TPE3EHTALUEH;

® [IpU BBINIOJHEHUHU YYEOHBIX POEKTOB U UCCIIEI0BAHUNA (PU3HUYECKUX MPOLECCOB PaCHpPeesiTh 00sI3aHHOCTH
B IPYIIE B COOTBETCTBUM C MOCTaBJIECHHBIMHU 33Ja4aMU, CJIEIUTh 3a BBHINOJHEHUEM IJIaHa JACUCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIaJA B JAESITEIbHOCTb IPYIIbI, BHICTPAUBAThH
KOMMYHHMKATUBHOE B3aMMOJICICTBHE, MIPOSBIISs TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koniy oOydyeHnuss B 9 kJacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh

c(hOPMHUPOBAHHOCTD Yy 00YUAIOIINUXCS YMEHUI:

®1ICII0JIB30BaTh TMOHATHS: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKA, TPACKTOpPHUSA, OTHOCHTEIbHOCTh

MEXaHUYECKOro JABWXeHUs, nedopmarus (ynpyras, IUlacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIbHOE



YCKOpEHHE, HEBECOMOCTh M TMEpPEerpy3kd, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TENO, IEHTP THKECTU
TBEPIOTO Teia, paBHOBECHWE, MEXaHWYECKHE KOJeOAaHWS M BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh W NadbHO30PKOCTD,
CTIEKTPHI UCITYCKAaHUS U TIOTJIOMICHUS, alb(a-, 0eTa- 1 raMMa-u3TydeHHs], U30TOIIbI, siIepHasi SHEPTeTUKA;

epa3IMyaTh SBJICHHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE TNPSIMOJWHEHHOE MBIKCHHE, PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBHKEHUE, CBOOOHOE TMaJeHWE TeJ, PaBHOMEPHOE JBIKCHHE 110 OKPY>KHOCTH,
B3aMMOJICUCTBHUE TEJ, PEAKTUBHOE JIBIKCHHE, KOJICOATEIPHOE MBIDKEHUE (3aTyXaloNIUe U BBIHYKICHHBIC
KoseOaHusl), PE30HAHC, BOJHOBOE JBIDKEHHE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE pPaclpOoCTpaHEHHE,
OTpa)X€HUE W TPEIIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETa, pa3jioKeHHe OeNoro CBeTa B
CHEKTP U CIOXXEHHE CIHEKTPaJIbHBIX IIBETOB, JIMCIEPCUSI CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HMKHOBEHHWE JIMHEHYATOTO CIEKTPa M3IyUCHHUS) IO OMMCAHUI0 X XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, ICMOHCTPUPYIOIIHNX JaHHOE (PH3NUIECKOE SBIICHUE;

®pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBIECHUH B OKpY)KallleM Mupe (B TOM YHCTE
dusnueckue SBICHUS B MPUPOJIC: TMPWIMBBI M OTJIUBBI, JBIKEeHHE IUIaHEeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKHUBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHHUE,
CEHCMUYECKHUE BOJIHBI, IIyHaMH, DXO, IIBETa TEJI, ONTHYCCKUE SBICHUS B TPHUPOAC, OMOIOTHYCCKOE
JEHCTBYE BUIUMOTO, YIBTPA(PHOIETOBOTO U PEHTTEHOBCKOTO M3ITyYCHHM, €CTECTBCHHBIN PaTuOaKTUBHBIN
(G oH, KOCMHUYECKHE JTy4d, PaIHOaKTUBHOE U3ITyUYCHHUE MTPUPOTHBIX MUHEPAIIOB, ICHUCTBUE PATHOAKTUBHBIX
U3ITyYeHU HA OPraHU3M 4YeJIOBEKa), IPU ATOM MEPEBOJAUTH MPAKTHYECKYIO 3a7a4y B YUCOHYIO, BBIJCISTh
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUMN;

® OTIMCHIBATh M3YUYEHHBIC CBOWCTBA Te U (PU3UYECKUE SBJICHUS, UCTIOIB3Ys (M3HUUECKUE BEITMUUHBI (CPETHSISA
¥ MTHOBEHHAsI CKOPOCTh TeJIa TIPY HEPaBHOMEPHOM JBHKCHUH, YCKOPEHHE, TIEPEMEIICHNE, MYTh, YTIOBas
CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJa TSKECTH, YCKOPEHHE CBOOOIHOTO TAJCHHs, BEC Tena,
UMITyJIbC TE€Jla, UMITYJIbC CHJIbI, MEXaHWYeCKas padoTa W MOIIHOCTh, MOTEHIMAIbHAS DHEPrusl Tena,
MOJHITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, IMOTEHIMAJIbHAS DHEPTUs CXKATOW MPYKUHBI, KHHETHYECKas
DHEPTHS, TIOJIHAS MEXaHWYeCKasi SHEPrus, MePUoI M YacTOTa KOJIeOaHWH, JUTMHA BOJTHBI, TPOMKOCTh 3BYKa
M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeIb IPEIIOMJICHUS CPEJIbl), TP ONTMCAHUHN MTPaBUIILHO TPAKTOBATh



(Gu3NYECKUI CMBICIT UCTIONB3YEMBIX BEIUYMH, 0003HAYCHHS U €AMHULIBI (PU3NUECKUX BEIMYUH, HAXOIUTh
(GopMyIibl, CBSI3BIBAIONIME JAaHHYIO (U3UYECKYIO0 BEJIMUMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUUHH;

® XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBJICHUS U MPOLECCHI, UCTIONIb3Ys 3aKOH COXPAHEHUS SHEPTUH,
3aKOH BCEMUPHOTO TATOTEHHS, NPUHIMI CYMEPHO3ULIUA CHII, MPUHIUII OTHOCUTENbHOCTH [anunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPAKCHHUS W MPEJIOMIICHHS CBETa, 3aKOHBI
COXPAaHEHHUsI 3apsAIOBOTO M MACCOBOTO YHCEN NPU SAAEPHBIX PEaKIUsiX, MPH 3TOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aMMCHIBATH €0 MATEMAaTUYECKOE BBIPAKECHUE;

¢ 00BACHATh (PU3MUECKHE MPOLECChl U CBOMCTBA T€J, B TOM 4YMCIE U B KOHTEKCTE CUTYyalUN MNPAKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKUX IIAroB C OMOpOM Ha 2—3 M3Y4YEHHBIX CBOWCTBA (M3MYECKUX SIBICHUH, (PU3UUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

epelaTh pacy€THBIE 3a/1a4u (ONMHUPAIOIIKECS Ha CUCTEMY U3 2—3 YpaBHEHHUI), UCIIOJIb3YsI 3aKOHBI U (POPMYJIbL,
CBSI3BIBAIONINE (PU3MYECKHE BETUYMHBI: HAa OCHOBE aHalW3a YCJOBHS 3a/addl 3alHChIBATh KpPaTKOE
yCIIOBUE, BBISBISATh HEAOCTAIONMIME WM W30BITOUHBIE JIaHHBIE, BBIOUPATh 3aKOHBI U  (POPMYIIHI,
HEOOXOIUMBbIE /I PEIICHHUs], POBOJIUTh PACUETHI M OIEHHWBATHh PEATUCTUYHOCTH MOJYYEHHOT'O 3HAUYCHUS
(bu3UYECKON BEIIMUUHBIL;

®pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIINTh MPU TMOMOIIM (PU3MYECKHX METOAOB, HCIOJb3Ys
OTHCaHWE HMCCIIEOBAHUSA, BBIICTSATh MPOBEPSIEMOE MPEANOIOKEHUE, OICHUBATh MPABUIBLHOCTh MOPSIKA
IIPOBENICHUSI UCCIIEIOBAHUS, IeNIaTh BHIBOIbI, MHTEPIPETUPOBAThH PE3yJIbTAThl HAOIIOICHUI U OTIBITOB;

® [IPOBOJIUTH OIBITHI IO HAOMIOJAEHUI0 (DU3UYECKUX SIBICHUM WU (U3HUECKUX CBOWCTB Tel (M3ydeHUe
BTOpOTro 3aKoHa Hbl0TOHA, 3aKOHAa COXPAaHEHHUs YHEPIHH, 3aBUCUMOCTh MEepHOJa KOJeOaHU! NPy KMHHOTO
MasTHHKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTY/bI MaJIbIX KOJICOAHUH,
NPSIMOJIMHEWHOE PACIpPOCTPAaHEHHWE CBETa, Pa3okKeHHe OeJoro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB
n300paxkeHus B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUsI IIpeaMeTa B coouparoleit InH3e, HaO0IeH1Ee
CIUIOIIHBIX M JUHEWYATHIX CHEKTPOB M3IYUYEHHS): CAMOCTOSTENIbHO COOMPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa 000pyI0BaHUs, OMIMCHIBATH XOJI OMBITA U €T0 PE3YIbTaThl, (HOPMYITUPOBATH BHIBOIHI;



® [IPOBOJIUTH NPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX M3MEPEHU, OMpeess CpelHee 3HAUCHHE H3MepsieMoin
BeNTMYUHBI ((POKYCHOE PACCTOSHHUE COOWparomiel JWH3bI), 00OOCHOBBIBATH BBIOOP CIoco0a HW3MEpEeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

® [IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYHUH C HCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUM
(3aBHCHUMOCTb MTyTH OT BPEMEHH INPU PABHOYCKOPEHHOM JIBI)KEHUU 0€3 HadyallbHOM CKOPOCTH, Mepuoja
KoJe0aHU MaTeMaTUYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU YIJIa OTPa)KE€HHS CBETa OT yrja
NaJeHUs U yIila IPeJOMIICHUS OT yIila MaJeHus): IJIAHUPOBATh UCCIEA0OBAHNE, CAMOCTOSITEIbHO COOMPATh
YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTAThHI MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUAE TaOIUIl U
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

®[IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYMH (CpEeOHSsl CKOPOCTh M YCKOPEHHME Teja Mpu
PaBHOYCKOPEHHOM JIBJKEHUH, YCKOPEHHE CBOOOIHOIO MAACHMS, KECTKOCTb MPYXKUHBI, KOIPPUIUEHT
TPEHHsI CKOJBXKCHHs, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOoTa W TEpHOJ  KoJieOaHHiA
MaTEMaTHYECKOTO U MPY>XMHHOTO MAasSTHUKOB, ONTHYECKas CHJa COOMPAIOIIEH JHH3BI, PaJluOaKTUBHBIN
¢$oH): TUTaHUPOBATH M3MEPEHHsI, COOMPATh IKCINEPUMEHTAJIbHYIO YCTAHOBKY M BBHITIOJHITH HW3MEpPEHUS,
cleysl MPEeAJIOKEHHON HMHCTPYKLIMH, BBIUUCIATH 3HAUYEHUE BEIMYMHBI U AHAIU3HPOBATh IMOIYUYCHHbIE
pe3yJbTaThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTU U3MEPEHUM;

e cOOJII0/1aTh MTpaBuila TEXHUKHU 0€30MacCHOCTH IpH padoTe ¢ 1abopaTopHbIM 000PYA0BAHHUEM;

epa3uyaTh OCHOBHBIE MPU3HAKK HM3YyUYEHHBIX (U3NYECKUX MOJENEH: MaTepuanbHas TOUYKa, aOCOIIOTHO
TBEPAOE TEJNO, TOUCYHBI MCTOYHUK CBETA, Jy4, TOHKAs JIMH3Q, IJIAaHETapHas MOJAENh aToMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO SJIpa;

® XapaKTepHU30BaTh MPUHIUIBI IEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
onucaHus (B TOM YHCIE: CIUJOMETP, JATUUKH IOJIOKEHHUS, PACCTOSIHUS U yCKOPEHUS, pakeTra, 3XOJoT,
OYKH, TEPHUCKOM, (oToamnmapar, ONTHYECKUE CBETOBOJBI, CIEKTPOCKOIN, AO3UMETp, kKamepa Buibcona),
MCTIOJNB3YS 3HAHUS O CBOMCTBAaX (PM3MUECKUX SIBJICHUN U HEOOXOAUMBIE (PU3NIECKIE 3aKOHOMEPHOCTH;

®ICTIOJNIb30BaTh CXEMBl M CXEMAaTHYHBIE PUCYHKH HW3YYCHHBIX TEXHUYECKHX YCTPONCTB, M3MEPHUTEIBHBIX
npuOOpPOB M TEXHOJOTHUECKHX TPOIECCOB NpPHU PEIICHUH Y4eOHO-TIPaKTHUECKUX 3a/]ad, ONTHYECKHE
CXEMBI JUIsl IOCTPOCHUS 300paKEHUH B TUIOCKOM 3€pKajie U COOMPAIOIIeH JIMH3E;



® IPUBOANUTH MPUMEPHI (HAXOAUTh UHGOPMAIUIO O MPUMEpPax) MPAKTUYECKOTO UCIOIb30BaHUS (PU3UUECKHUX
3HAHUI B TOBCEJHEBHOM JKHU3HU Il oOecredyeHHs O€30MacHOCTH IMpU OOpallleHHd C NpudopaMu M
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHUS 370POBbs U COOJIOICHUSI HOPM 3KOJIOTHYECKOTO MOBECHUS B
OKPY’KarollleH Cpeae;

® OCYIIECTBIATh NOUCK MHPOpMaLMU (PU3NUECKOro cosepkanus B IHTepHeTe, caMoCTOsTENbHO (GOpMyIUpys
IIOUCKOBBIN 3aIlpoC, HaXOAUTh IyTH ONPEAEICHUS JOCTOBEPHOCTH IMOIYYEHHON MH(POpPMAlUU Ha OCHOBE
MMEIOIIMXCS 3HAHUI U IONOJHUTEIbHBIX HCTOYHHUKOB;

®ICII0JIb30BaTh MpPU BBHINOJHEHUM YYEOHBIX 33JaHUil HAyYHO-TIOMYJSIPHYIO JIMTEPATypy (PU3HUECKOIro
coJiep KaHusl, CIPaBOYHbIE MaTepualbl, pecypchl ceth VHTepHET, BiIaieTh NPUEMaMU KOHCIIEKTUPOBAHHUS
TEKCTa, MpeoOpa3zoBaHus UHPOPMAIMK U3 OJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE HMH(OpPMAMU M3 HECKOJIBKHX
HMCTOYHUKOB (DU3HYECKOr0 COJEPKAHMS, IMyOJIMYHO TNPEICTABIATh pEe3yJbTaThl MPOEKTHOW WIIU
HCCIIEIOBATENBCKOMN IESATENBHOCTH, P 3TOM IPAMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATUMNHBIN anmnapar
M3y4aeMOro paszena (pU3MKH U COIPOBOXKIATh BBICTYIUIEHHE IPE3€HTALUEd C y4€TOM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Konu4yecTBo yacos
Ne HanmeHnoBaHue pa3ieiioB DJIeKTPOHHbBIe (LM (pPOBbIE)
KoHTpoJibHbIE IIpakTHYeckune
n/m  TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTbl padoTsbI

Paszpnen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa



bu6nuoreka [IOK

1.1 D - 2 0
H3HIa - Hayka o pupoae https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 D 2 0
HBHACCKHE BETIHHMIbL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBI METOA ) 0 bubnmoreka [JOK
’ MMO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6 0

Pa3znen 2. IlepBoHayasibHbIe CBEIEeHUS 0 CTPOCHUU BellleCTBA

bubmnoreka IIOK
2.1 CTtpoenue BelecTna 1 0
TPOCHHE Belllects https://m.edsoo.ru/7f416194
JIBrkeHue u
2.2 B3aNMOJENCTBUE YaCTH 2 0 bubmmorexa OK
’ s . https://m.edsoo.ru/7f416194
BEIECTBA
)3 ArperatHble COCTOSIHUS 3 1 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Wroro no pazneny 6 1
Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl
bu6nuoreka [IOK
3.1 M 3 0
CXQHITCCKOT ABIDREHHC https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.2 )44 4 0
HEPIIA, Maced, TUIOTHOCTE https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
33 Cua. B 14 1
118, BB CUT https://m.edsoo.ru/7f416194
Hroro no pazneny 21 1
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
aBienne. [lepemaua
4.1 HaBJ'IeHI/ISI TBE ’ IiMI/I TeJIaMA 3 0 bubmorexa LOK
’ a P ’ https://m.edsoo.ru/7f416194
JKHUIKOCTSIMH U Ta3aMu
4.2 JlaBneHue KuJIKOCTH 5 0 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bu6nuoreka [IOK
4.3 A 6 0 0
TMoceprioe Aapierie https://m.edsoo.ru/7f416194
44 JleficTBUE KUIKOCTHU U Ta3a 2 1 3 bubnmoreka [JOK
' Ha OTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7{416194
Hroro no pazneny 22 1 3
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
bubnuoreka [IOK
A P 1
> aboTa 1 MOWHOCTS 3 0 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 0 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
53 MexaHu4deckasi SHEprust 4 1 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazngeny 12 1 3
PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB 68 5 14
1O ITPOI'PAMME
8 KJIACC
HanmenoBanmue KoanuectBo yacos
Ne DJIeKTpOHHbIe (LM (ppOoBbIE)
pa3aesioB U TeM KouTtpoJbHubie IpakTHyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPOrpamMMbl padoTsbI padoThI
Paznen 1. TerioBble siBjaeHUs
11 CtpoeHue u cBoOlcTBa 7 0 0 bubnnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
but6mmorekxa [JOK
1.2 T 21 2 5
CILTOBRIC HPOTECChT https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28 2 >



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Pasznen 2. 3ﬂeKTpI/I‘IeCKI/Ie U MAarHMTHbIC ABJICHUA

DJIEKTPUUYECKUE 3apsibl.
bu6mmoreka [JOK
2.1 3apsKEHHbIE Tela U UX 7 0 1
N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
)9 ITocTossHHBIHM 20 ) 7 bubmuoreka [JOK
’ 3JIEKTPUYECKUMN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M 1.
3 ATHITTHBIC ABICHI 6 0 > https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHas 4 1 0 bubnmoreka [JOK
’ AHIYKIUS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37 3 9,5
PesepBHOe Bpemst 3 1
Hrororas KP
OBIIEE KOJIMYECTBO 68 6 14.5
YACOB I10 ITPOTPAMME '



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

HanmMmeHnoBanue KoaundecTBo yacoB
Ne JuaexkTpoHHbIe (HU(PpOBHIE)
pa3aesioB U TeM KoHnTpoJbHbIe IpakTHyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NPOrpamMMbl padoThI padoThI
Pa3znea 1. Mexanuuyeckue siBJeHUSA
11 MexaHn4deckoe IBHKEHHUE 10 1 1 bubmuoreka [JOK
’ U CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
" bub OK
1.2 B3aumoneiictsue e 20 2 3 nonnotexa I
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUA 10 1 3
p https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znea 2. Mexanuuyeckue Ko0J1e0aHUA U BOJTHBI
1 MexaHnueckue 7 0 3 bu6mmoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41a4a6
)9 MexaHn4ecKue BOJHBI. 2 | 3 bu6mmorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasjnen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
DIIEKTPOMarHuTHOE IoJie
3.1 M DJIEKTPOMAardHUTHBIE 6 0 2 bubmorexa LIOK
’ p https://m.edsoo.ru/7f41a4a6
BOJIHEI
Hroro no pazneny 6

Pa3gen 4. CBeToBbIe ABJICHUSA


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

3aKOHBI pacpOCTPAHEHUS

bub6mmoreka [JOK

4.1 6 2
CcBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ ONTHYECKHE 6 3 bubmuorexka [JOK
’ puOOpBI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6enoro cera 3 ) bubmuoreka [JOK
’ B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcenyckanue n
5.1 MOTJIOIICHHUE CBETA 4 1 bubmorexa HOK
' HI https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmuoreka [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 1
33 AACPHEIE peartitan ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
[ToBTOpeHue n
6.1 000011IeHIE COIEPIKAHMS 9 5 bubnuoteka [JOK
’ Kypca ¢pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

MPOBEPAEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHHUA OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

7 KJIACC

Kox nposepsiemoro IIpoBepsieMble peIMeTHBIE Pe3yIbTAaThl OCBOEHHS OCHOBHOI 00pa30BaTeIbHOMI
pe3yJjbTara NMPOrpaMMbI OCHOBHOTO 00IIIEro 00pa30BaHUsI

1.1 WCIIOJIH30BATh N3YUEHHBIC TTOHSITHSI

12 pa3inyaTh SBIEHHUS IO ONMUCAHUIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
] JIEMOHCTPUPYIONIHX JTaHHOE (PU3NUECKOE SIBJIICHUE

pacIio3HaBaTh MPOSBICHHE M3YYCHHBIX (PH3NUECKUX SIBICHUN B OKPY)KAIOIIEM MHpE, B
L3 TOM 4YHCIie (QU3WYECKHE SIBICHHSA B TNPHPOAE, IPH ITOM MEPEBOIHUTH IPAKTHIECCKYIO
’ 3ajady B Y4yeOHYI0, BBIAETSATH CYIIECTBEHHBbIE CBOWCTBa (IIpU3HAKH) (U3MUECKUX

SIBJICHUI

OITHCHIBAaTh M3yUCHHBIE CBOWCTBA TN M (DM3WYECKHE SBJICHHS, HCHONB3ysd (PU3MUecKue
BEJIMYMHBI, IPU ONMMCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUH CMBICT HCIIOIB3YEMBIX
1.4 BEIMYMH, UX OOO3HAUCHMS M CAMHUILBI (U3MUCCKUX BENUYMH, HAXOIUTh (HOpMyIHI,
CBS3BIBAIOIINE JAHHYIO (HM3WYECKYI0 BEIMYUHY C IPYTHMH BEIWYMHAMH, CTPOHTH
rpaduKN H3yYEHHBIX 3aBHCUMOCTEH (PM3NUECKUX BEITHINH

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHS W TMPOILECCHl, HCIOIB3Ys
1.5 W3yUYCHHBIC 3aKOHEI, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aIUCHIBATH
€ro MaTeMaTHYeCKOe BhIPaKEHHE

OOBSCHATH (PpU3HUECKUE SBICHUS, POLIECCHI U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYyaIui MPaKTUKO-OPHUEHTUPOBAHHOTO xapakrepa: BBLISABIISITE MIPUYUHHO-
1.6 CJIEJICTBCHHBIEC CBSI3H, CTPOUTh O0BICHEHHE U3 1 — 2 JIOrMYECKHUX IIaroB ¢ OMOpoi Ha 1 —
2 HM3YYCHHBIX CBOWCTBA (PU3MYCCKUX  SBICHHH, (U3NYECKMX 3aKOHA WM
3aKOHOMEPHOCTH

pemiath pacd€THbIe 3a7aud B 1 — 2 nmeHcCTBHA, HCHONB3Ys 3aKOHBI U (OPMYIIHI,
1.7 CBsI3BIBaIOIINE (pU3NYECKHE BETMUMHBI: HA OCHOBE aHaJM3a YCIOBHS 33Ja4l 3alMChIBAThH
KpaTKoe YCJIOBHE, IMOJACTABIATH (DM3MUCCKHE BEIUYMHBI B (DOPMYIBl M TPOBOIHUTH




Kox nmposepsiemoro
pe3yJbTaTa

IIpoBepsieMble MpeaMeTHBIE Pe3yabTaThl OCBOEHHS OCHOBHOI 00pa30BaTeIbHOMI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

pacuéThl, HAXOOUTh CIPABOYHBIE JaHHBIC, HEOOXOMUMBIC JJS pEIICHUs 3ajad,
OIICHHUBATh PEAUTMCTHYHOCTD MOJTYYCHHON (PH3HUECKON BETMUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYXKHO PEIINTh MPU MOMOIIHN (PU3UIECKUX METOJOB,
B OIIMCAaHUHM WCCICAOBAHMS BBIACIATH IPOBEPSEMOE MPEATONOXKEeHNEe (TUIOTE3Y),
pa3n4aTh U WHTEPIPETUPOBATH IMOMYUCHHBIA PE3yNbTaT, HAXOAUTH OMIMOKH B XOJE
OIIBITA, JEJaTh BHIBOJBI IO €0 pe3ysibTaTaM

1.9

MIPOBOJIUTH OIBITHI 1O HAOMIOACHWIO (DU3MUYECKUX SBICHUHA WM (U3MUYECKUX CBOMCTB
TeX: (OPMYIUPOBATH TPOBEPSEMBIC MPEANONOKEHUSI, COOHPAaTh YCTaHOBKY W3
IPEIJIOKESHHOT0 000y IOBAHMSI, 3aIIMCHIBATH XOJI ONBITA U ()OPMYJINPOBATEH BHIBOIBI

1.10

BBITIOJIHATH NPAMBIE U3MEPEHHUS C UCTIOJIb30BAaHUEM aHAIOTOBBIX U TU(GPOBBIX MPUOOPOB,
3aMUCHIBATh TOKA3aHUs TPHOOPOB C YUETOM 3aJaHHOM aOCONIOTHOH ITOTPELIHOCTH
M3MEpeHN!

MIPOBOJIUTh MCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (PU3UYECKOH BEIMYMHBI OT JIPYrod ¢
WCIIOJIE30BAHUEM TIPSMBIX HM3MEPEHHUH, yJacTBOBaTb B IUIAHHPOBAHUHM YYIEOHOTO
HCCIIeIOBAaHUsI, COOMPATh YCTAHOBKY W BEIONHITE H3MEPEHHS, CIEIys MPEITI0KEHHOMY
TUIaHy, (UKCUPOBATh PE3yNbTaThl MOJYyYEHHOHW 3aBHCUMOCTH (PM3MUYECKUX BEIUYHMH B
BUJE TIPEJIOKEHHBIX Tabmuii M rpadukoB, JenaTh BBIBOABI 10 pPe3yjibTaTam
WCCJICJOBAHUS

1.12

NPOBOANTH KOCBEHHBIC W3MEPEHUsS (PH3MYECKUX BEIHYHH, CIEXyS IPEIUIOKCHHON
MHCTPYKIMH: TIPU BBITIOJHEHUH U3MEPEHUI COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY U

BBIYMCIIATH 3HAUYCHUE UCKOMOM BEITUYHMHEI

1.13

coOJrOIaTh TpaBWJIa TEXHUKH 0€30MacHOCTH TIpH paboTe ¢  J1abopaTOpHBIM
000pyIoBaHNEM

1.14

YKa3bIBaTh MPUHIIHITEL JEHCTBHS IPUOOPOB M TEXHMUECKUX YCTPOHCTB, XapaKTePHU30BATh
HPUHIIMIBI ASHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOHUCTB C IMOMOIIBIO UX
OTIMCAHMUS, UCIONB3ys 3HAHUS O CBOWCTBAX (DM3MYECKUX SBICHUH W HEOOXOIUMEIC

(bml/mecxne 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOANTDG  NpUMEPHl  (HAXOAWTh HMHQPOPMAMIO O MPUMEpax) MPaKTHYECKOTO
UCTIONb30BaHUS (M3WYECKMX 3HAHWI B IIOBCEJHEBHOM JKM3HHM JUIi OOECIIeUeHUs
0e30MacHOCTH  NpH  OOpalIeHWH C NpHOOpaMH W TEXHHYCCKUMH YCTPOHCTBaMH,




Kox nmposepsiemoro
pe3yJbTaTa

IIpoBepsieMble MpeaMeTHBIE Pe3yabTaThl OCBOEHHS OCHOBHOI 00pa30BaTeIbHOMI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

COXpaHEHUS 3I0POBbS U COOMIOCHUS HOPM 3KOJIOTHIECKOTO TIOBEICHHS B OKPY Karomen
cpene

1.16

OCYIIECTBJIATh OTOOP MCTOYHHUKOB HH(popManuu B ceTu MHTEpHET B COOTBETCTBHHU C
3a/IaHHBIM TTOMCKOBBIM 3aIpOCOM, Ha OCHOBE MUMCIOIIUXCS 3HAHUWA W MyTEM CpaBHEHUS
Pa3IMYHBIX WCTOYHWKOB BBIICIATH WH(MOPMAIUIO, KOTOpas SBISETCS MPOTHBOPEYHBOM
YT MOXET OBITh HEIOCTOBEPHOM

1.17

UCIIOJIB30BAaTh NPH BBINOJHEHUHM YUYCOHBIX 3aaHUIl HAyYHONOIYJSIPHYIO JHUTEPATypy
(hM3UIECKOro colepKaHus, CIIPAaBOYHBIC MaTepHallbl, Pecypchl ceTn MHTepHeT, BIaaeTh
npuéMaMi  KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHs HWHGOPMALUH W3 OIHOU
3HAKOBOM CHCTEMBI B IPYIYIO

1.18

CO3IIaBaTh COOCTBEHHBIC KPATKHE NMHACHMEHHBIC M YCTHBIC COOOIIEHHS HA OCHOBE 2 — 3
HCTOYHUKOB MH(OpMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM UHCIE ITyOIHIHO NENaTh
KpaTKue COOOIIeHHs O pe3yJIbTaTaX MPOEKTOB WM YYEOHBIX HCCIEIOBAHUMA, IIPH 3TOM
rPaMOTHO HCTOJBb30BATh M3YYCHHBIA MOHATUWHBINA ammapaTr Kypca (pHU3HKH, COMPOBOXK-
JIaTh BBICTYIUIEHUE NPEe3eHTalueN

1.19

MIPU BBITIOJTHEHUN Y4YeOHBIX MPOEKTOB U WCCIIEAOBAaHUHN pachpeiessiTh O00sM3aHHOCTH B
rpyInIe B COOTBETCTBUU C MOCTaBJIECHHBIMU 33JladaMH, CJIEAUTH 3a BBIOJHEHHWEM IUIaHA
JICHCTBHIA, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJAJ B JCSATEIBHOCTH T'PYIIIIHI,
BBICTPANBAaTh KOMMYHUKATHBHOE B3aMMOJIEHCTBUE, YIUTHIBASI MHEHUE OKPY KAFOIINX

8 KIIACC

Kon nposepsiemoro

IIpoBepsieMble npeaMeTHBIE pe3yJbTAaThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTeJibHOI

pe3yjabTaTa NMPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHusI
1.1 KCTIOJIb30BaTh MOHSATHSA
12 pasnuyaTh SIBJICHUS TI0 OIMCAHHWIO MX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
] JIEMOHCTPUPYIONIHX TaHHOE (PU3UUECKOE SIBIICHHUE
13 pacIio3HaBaTh MPOSBICHUE M3YYCHHBIX (PH3MUYECKUX SIBICHHN B OKPYXKAIOIIEM MHpE, B
] TOM 4nciie (QU3MYECKHe SIBICHHS B NPHPOAE, NPH ITOM MEPEBOJIUTH HPAKTHYECKYIO




Kox nmposepsiemoro
pe3yJbTaTa
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NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

3amadyy B y4YeOHYIO, BBIJCIATh CYIICCTBCHHBIC CBOWCTBA (NMPU3HAKK) (QU3HIESCKUX
SIBJICHHI

1.4

OMHCHIBATh M3y4YEHHBIE CBOWCTBA Tel M (DU3UYECKUE SBJICHUSA, UCIONB3Ys (hU3NUYECKHE
BEJIMYMHBI, TIPY ONHCAHWU MPABUIIFHO TPAKTOBATH (PM3UUECKUI CMBICT HCIIOIB3YEMBIX
BEIMYNMH, OOO3HAUEHUS M EAWHUIBl (U3HUCCKUX BEJIWYMH, HAXOAHUTH (HOPMYIIEI,
CBS3BIBAIOIIME JaHHYI0 (U3UYECKYIO0 BEJIUYMHY C APYTUMH BEIMYUHAMHU, CTPOHUTH
rpadUKH U3yYCHHBIX 3aBUCUMOCTEH (PH3MICCKUX BEININH

1.5

XapaKTepH30BaTh CBOWCTBA Tel, (U3WYECKUE SBICHHUS W IPOLECCH], HCIONB3Ys
M3yUYCHHBIC 3aKOHEI, IPH STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIACHIBATDH
€ro MaTeMaTHYeCKOe BhIpaKEHHE

1.6

OOBSICHATh (DPU3UYECKUE MPOLECCH M CBOHCTBAa TElI, B TOM YHCIE M B KOHTEKCTE
CUTyalluil  INpakTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIBIATH  [PUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOTMYECKUX IIaroB ¢ MOMOIIBI0 1 —
2 W3YYCHHBIX CBOWCTBA (PU3MYECKUX SABIEHWHA, (U3MYECKHX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemiate pacdyéTHble 3amadd B 2 — 3 1eHWCTBHUS, HCHONB3YS 3aKOHBI M (OPMYJIHI,
CBSI3bIBAIOIINE (PM3UUECKHIE BEIMUMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3aa4M 3allChIBaTh
KpaTKOEe YCJIOBHE, BBUABIITH HEJOCTATOK IAHHBIX NS PEIIeHWs 3ajadd, BHIOMpATh
3aKOHBI U ()OPMYIIBI, HEOOXOAUMBIE JUIS €€ PEIIeHHs, IIPOBOANTH PACUETHI M CPAaBHUBATH

IOJIYUYCHHOC 3HAYCHHUE q)HSH‘ICCKOﬁ BCJIIMYHUHBI C U3BCCTHBIMH JaHHBIMU

1.8

pacno3HaBaThb HpOGJ’IeMLI, KOTOPBIC MOKHO PCHIMUTH IPHU ITOMOIIH (1)I/I3I/IIIGCKI/IX MCTOJ0B,
HCIOJIB3YA  OIIMCAHUEC HCCIICAOBAaHUA, BBIACIATE IIPOBCPAEMOC MPCAIIOTIOKCHHUC,
OILICHUBATH IIPAaBUJIBHOCTD NOPAAKA HIPOBCACHUA NCCIICA0OBAHMA, NC€JIATh BHIBOIbI

1.9

MPOBOAMUTE OMBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUI MM (PU3NYECKUX CBOMCTB
Tenm:  (OpPMyIHpOBaTh IIPOBEpsSEMbIE TPEANOIOKEHNS, COOMpaTh YCTAaHOBKY U3
IPeJUI0KEHHOTO0 000PYI0BaHMS, OITMCHIBATH X0/ ONBITa M ()OPMYJIMPOBATH BEIBOJIBI

1.10

BBITIOJIHATH TPSMbIC U3MEPEHHUS C MCIIOJL30BAaHUEM aHAJIOTOBBIX MPHOOPOB U JATYMKOB
(U3MYECKUX BENHYUH, CPAaBHUBATH pE3yNbTaThl HM3MEPCHUH C YIETOM 3aIaHHOM
a0COITIOTHOM MOTPEITHOCTH

MIPOBOJITh MCCIICOBAHNE 3aBUCHMOCTH OJHOW (DU3UYECKOH BEIMYWHBI OT JIPYTOH ¢
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UCIIOJIb30BAHMEM TMPSMBIX HM3MEPEHHH: IUIAHHPOBAaTh HCCIIEIOBAHUE, COOHPATh
YCTaHOBKY W BHIIIOJHATH M3MEPCHUS, CIEAys NPEeLIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yJIbTaThl MOJYYCHHON 3aBUCHMOCTH B BUJIC TAOJHIl M TPAUKOB, JIeTaTh BHIBOJBI 11O
pe3yJbTaTaM UCCIIeI0BaHUS

1.12

IIPOBOAUTE KOCBCHHBIC H3MEPCHHUA (l)I/ISI/I‘IeCKI/IX BCJIMYHH: INUIAHUPOBATb HU3MCPCHUA,
COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICOYs l'[peI[J'IO)KeHHOfI HUHCTPYKIOHH, U
BBEIYMCIIATH 3HAYCHUEC BECJIMYMHBI

1.13

coOJroIaTh TpaBWJIa TEXHUKH 0€30MMacHOCTH TIpH paboTe ¢  J1abopaTOpHBIM
000pyToBaHHEM

1.14

XapaKTepPH30BaTh MIPUHIIMITBI ICHCTBUS H3Y4YCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOW Ha WX OIKCAHUS, HCIONB3ys 3HAHUS O CBOWCTBaX (DM3MYECKUX SIBICHUH U
HE00X0 UMbl (PU3HUYECKUE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb IPOCTBIC TEXHUYCCKUC yc’I‘pOﬁCTBa 1 U3MCPUTECIIbHBIC l'[pI/I60pI>I o
CXeMaM H CXEMATHYHBIM PHUCYHKaM, COCTaBJIATH CXCEMBI JJICKTPHYCCKHUX Leren ¢
IIOCJICAOBATCIIBHBIM M HAPAJJICIIBHBIM COCAMHCHHUEM JJICMCHTOB, pasjn4das YCJIOBHBIC
0003HaYCHHUS DJICMECHTOB OJICKTPUYCCKUX ueneﬁ

1.16

OPUBOIUTHL TNpUMEphl  (HaXOAWTh WH(POPMAIMIO O IpUMEpax) MPaKTHYECKOTO
UCTIONIb30BaHUS (DU3MYECKMX 3HAHWH B TOBCENHEBHOM KHM3HH UL OOCCIICUCHHUS
Oe30MmacHOCTH TpH  OOpalieHWHd ¢ MpHOOpaMM M TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEeHUs 3/I0POBbs U COOJIIOJICHNS] HOPM DKOJIOTHYECKOTO TTOBEACHHS B OKPYIKaIOIIeit
cpene

OCYIIECTBIATh MOUCK HH(pOPMAIUK (U3MUECKOTO CoAepkaHus B ceth VHTepHET, Ha
OCHOBE HMEIOIIMXCSl 3HAHUM U IyTEM CpaBHEHMs JONOJHUTEIIBHBIX HCTOYHHKOB
BBLJICNATh MH(OPMAINIO, KOTOpasl SIBISETCS MPOTUBOPEUMBOI MIM MOXET OBITH He-

JIOCTOBEpHOU

1.18

UCIIOJIB30BATh MPHU BBINOJHEHUHM YYEOHBIX 3aJaHUH HAYYHO-TONMYJSIPHYIO JIMTEPaTypy
(pM3NIECKOTr0 COoepKaHuUs, CIIPABOYHBIE MaTepHallbl, pecypchl ceTu MHTepHeT; BIaIeTh
npuéMaMn  KOHCIIEKTHPOBAaHHMS TeKcTa, MpeoOpazoBaHus WH(OpMArMum U3 OJHOH
3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC M KpaTKHE YCTHBIC CcOOOMIeHHs, 00001mas
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UHPOPMAINIO W3 HECKONBKUX HCTOYHHKOB (DH3MUYECKOTO COMCpP)KAHUSA, B TOM UHUCIC
MyOJIMYHO TIPENCTABIATH PE3yIbTAaTHl MPOSKTHOW WM HMCCICIOBATEIBCKON IEsSTeNb-
HOCTH, NPU 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATHHHBINA ammapaT Kypca
(hU3HKH, CONTPOBOXKJATh BBICTYINIEHUE MTPE3eHTAUEH

1.20

IpU  BBIIONHEHUH YYEOHBIX TIPOEKTOB M HCCICAOBAaHMHA (DU3MUECKUX IPOIICCCOB
pacnpenessaTh 00f3aHHOCTH B TpyIIEe B COOTBETCTBHM C IIOCTAaBICHHBIMH 3aJadyaMH,
CIeIUTh 3a BBHINOJIHEHWEM IUIaHa JEHCTBUH M KOPPEKTUPOBaTh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBI BKJIAA B  [JCSATENBHOCTh  TPYIIBL,  BEICTPAaUBATh
KOMMYHHKATHBHOE B3aUMOIEHCTBHE, TPOSIBIISISI TOTOBHOCTH pa3periaTh KOH(PIUKTHI

9 KJIACC

Konx mposepsiemoro
pe3yJabTaTa

1.1

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/IbHOM
NMPorpaMMbl OCHOBHOT'0 00111ero 00pa30BaHuUsI

HCII0JIB30BATH N3YYCHHBIC ITOHATHA

1.2

pas3jnvaTh SBJICHHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,

JEMOHCTPHPYIOIINX JaHHOE (HYU3NIECKOE SIBICHIE

1.3

pacIo3HaBaTh MPOSBICHUE M3YYCHHBIX (PH3NUECKUX SIBICHHN B OKPY)KAIOIIEM MHpE, B
TOM 4uclie (U3NYEeCKHe SIBJICHUS B TPUPOJAE, NMPU DTOM IMEPEBOJIUTH MPAKTHUECKYIO
3amaqyy B y4ueOHyIO, BBIJCNSATh CYHIECTBEHHBIC CBOWCTBA (TpU3HAKK) (UIUIECKUX
SIBJICHUI

1.4

OIMUCBHIBATL U3YYCHHBIC CBOMCTBa TeNl U @HSHHCCKI/IC SIBJICHUA, UCIIOJIb3YS (1)I/I3I/I'~IBCKI/IG
BCJIMYUHBI, ITPU OMMUCAHUHN IPABUJIBHO TPAKTOBATH (bH3H‘{CCKHI>'I CMBICJT UCTIOJIb3YyEMBbIX
BCJIMYMH, 0003HAaYECHUS © CANHUIIBI (I)I/ISI/I‘{CCKI/IX BCJIIMYHWH, HaAXOIUTb Q)OpMyHLI,
CBA3BIBAIOIINEC JaHHYIO (l)I/ISI/I‘{eCKyIO BCIIMYMHY C ApPYTMMU BCIWMYUMHAMH, CTPOUTH

rpadhyKky N3yYeHHBIX 3aBUCUMOCTEH PH3NIECKUX BEITMYNH

1.5

XapaKTEpU30BaTh CBONCTBa TCI, (l)I/ISI/I'-IeCKI/IC SABJICHHUA W TIIPOLCCChI, HWCIOJIb3Yy:A
N3Y4YCHHBIC 3dKOHBI, IPHU 9TOM AaBATbh CJIOBECHYIO (I)OpMy.]'II/IpOBKy 3dKOHAa W 3aIIMChIBATh




Kox nmposepsiemoro
pe3yJbTaTa
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€T0 MaTeMaTHU4YCCKOC BBIPAXKCHHUEC

1.6

OOBSICHATh (HU3UYECKUE MPOLECCHl M CBOHCTBA TEN, B TOM YHCIC M B KOHTEKCTE
CUTYyaIui MIPAaKTHKO-OPHCHTHPOBAHHOTO Xapakrepa: BBISIBJISTE MIPUYHUHHO-
CIIEJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX IAroB ¢ IOMOIIBIO 2 —
3  UW3YYCHHBIX CBOWCTBA (PM3MYCCKHUX  SBJICHUHA, (QHU3MYECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

peliaTh pacyEéTHbIC 3a/1aur (ONMPAOIIUECs Ha CHCTEMY U3 2 — 3 ypaBHEHHH ), HCITOb3YS
3aKOHBI W (OPMYJIBI, CBS3BIBAIOINNE (DI3MUCCKHE BEIWYMHBI: Ha OCHOBE aHAIIN3a
YCIIOBUSI 3aJlaud 3allMChIBaTh KPATKOE YCIIOBHE, BBIABIATH HEJOCTAIONINE WM
M30BITOYHBIC JaHHBIE, BBIOMPATh 3aKOHBI H (HOPMYIIBI, HEOOXOAUMBIE IJISi PEIeHHs,
MPOBOAMTE PACUETHI M OICHUBATH PEATMCTHYHOCTD ITONYYEHHOTO 3HAUYCHHST (PU3NIECKOU
BEJIMIUHBI

1.8

pacro3HaBaTh MpoOIeMbl, KOTOPhIE MOXKHO PELIMTH MPU MOMOIIM (PU3MUECKUX METOJIOB,
HCIIONB3YS ONMCAHNUE WCCIIENOBAHMS, BEIIEIATE IPOBEPSIEMOE TIPEATIONOKEHIE, OLICHUBATD
MPABIWIEHOCTE TMOPSAKA MPOBEACHUS HMCCIEAOBAHIS, AENATh BBHIBOIBIL, MHTEPIPETHPOBATH
pe3yJbTaThl HAOJIIOJCHUIA U OTIBITOB

1.9

[POBOJUTH OMBITHI MO HAOIIOJCHUIO (DU3MUYCCKUX SIBICHUM WK (PU3UUECKUX CBOMCTB
TEJ: CaMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 00OpyIOBaHUS,
OTIMCHIBATh XOJ1 OIBITA U €T0 PE3yIbTaThl, JOPMYIHPOBATH BHIBOJBI

1.10

MPOBOAMUTH IPHU HEOOXOAMUMOCTH CEpUI0 MPSMBIX H3MEPEHHUI, ONpenesss cperHee
3HAUEHHE wu3MepsieMol BenuuuHbl (POKYCHOE pacCTOsSHHE COOHMpAIOIIeil JIHMH3bI),
000CHOBBIBATh BBIOOp criocoba m3MepeHus (M3MEPHUTEIBHOTO TpHOopa)

NPOBOJMTL HCCIICAOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYMH C HCIOJIb30BAHHEM
OpSMBIX  M3MEPEHHH: IUIAHMPOBATh  HCCIIEAOBAaHHME, CaMOCTOSATENLHO COOHpaTh
YCTaHOBKY, (DMKCHPOBATh PE3yJbTAThI MOJYYSHHONW 3aBUCUMOCTH (DU3MYECKUX BEITHUYHH
B BUJIE TaOJIHIL
¥ rpa)MKOB, JICJIATh BBIBOBI [0 PE3yJIbTATAM HCCIICTOBAHHSI

1.12

MPOBOJUTH KOCBCHHBIE HM3MEPEHMS (HM3WYECKHX BEIMYHH: IUIAHUPOBATh H3MEpEHHS,
coOHMpaTh SKCICPUMCHTAIBHYI0 YCTAaHOBKY U  BBIIOJHATH M3MEPEHUs, CIexys

Hpe}l.]'[O)KeHHOﬁ WHCTPYKIIMH, BBIYUCITH 3HAYCHUC BCJIMYMHBI W aHAJIM3UPOBATDH




Kox nmposepsiemoro
pe3yJbTaTa
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NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

I10JIyY€HHBIE PE3YJIbTaThl C YUETOM 3aJaHHOM NOrPeIHOCTH U3MEPEHHH

1.13

coONMIONaTh TMpaBWIa TEXHHKH O€30MacHOCTH Tpu pabore ¢  J1abOpaTOPHBIM
000pyIoBaHNEM

1.14

pa3In4aTh OCHOBHBIC IPH3HAKH M3YUCHHBIX (M3MUECKHX MOJIENei: MaTepHaibHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEUHBIH HMCTOYHUK CBETa, Jy4, TOHKas JIMH3a,
TUTAHETapHasi MOJIEJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO spa

1.15

XapaKTepPH30BaTh MPUHIIMITE! IEHCTBUS H3YIEHHBIX TPUOOPOB U TEXHUIECKUX YCTPOUCTB
C OMOpOH Ha WX OINHWCAHMA, UCIOJB3YsS 3HAHMUSA O CBOWCTBAX (PU3MUECKUX SIBICHUHA H
HE00X0oauMbIe (hU3MUeCKHe 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMbl U CXEMATHYHbIC PUCYHKH HM3yYCHHBIX TEXHHYECKHUX YCTPOWUCTB,
U3MEPUTEIIBHBIX TPHOOPOB M TEXHOJIOTHYECKUX IIPOIECCOB IMPU pEIICHHHA YIeOHO-
NPaKTUYECKUX 3a]a4, ONTHYSCKHE CXEMBI IJI MMOCTPOCHUS HM300paKCHUH B ITOCKOM
3epKajie ¥ coOMparome JTHH3e

1.17

MPUBOAWTHE TpHUMEPHl  (HAXOAWTh HWHPOPMALMIO O MpUMeEpax) MPaKTHIECKOTO
UCITIOJIb30BaHUS (DU3MYECKUX 3HAHWH B MOBCEAHEBHON JKM3HHM JUIS OOCCIICUCHHS
0€30MacHOCTH TMpU OOpAICHUH C MPUOOpaMH U TEXHUYCCKUMH YyCTPOMCTBAMH, CO-
XpaHEHHs 37I0POBbsl M COOJIOICHUST HOPM JKOJOTHYECKOr0 MOBEACHHS B OKPYKAIOIICH
cpenie

1.18

OCYHIECTBJISITh TOWMCK HH(popManmu (HU3MUECKOTO CoJepX)aHusi B ceTH VIHTepHeT,
CaMOCTOSITETEHO (OPMYITUPYS TIOMCKOBBIA 3alpoc, HAXOIWTh ITyTH OIPEICIICHHS
JOCTOBEPHOCTH TIONYyYeHHOH WH(OpMAIMd Ha OCHOBE MMEIOIIMXCS 3HAHWU U JIOTIOJ-

HUTCIIBbHBIX HCTOYHUKOB

1.19

HCIIONIF30BATh TPW BBIOJHEHUH YYEOHBIX 3aJaHUH HAYYHO-TIOMYJLSIPHYIO JHTEPATypy
(hm3HUIecKOro comepKaHus, CIIPAaBOYHBIE MaTepHalbl, pecypchl cetn VHTepHeT; BIaneTh
npuéMaMu KOHCIIEKTHPOBaHUSl TEKCTa, NpeoOpa3oBaHuss HHGOpMANMK W3 OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE MTMCEMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMAIINH W3
HECKOJIbKMX HWCTOYHHUKOB (DM3MYECKOTO COAEPXKAaHHA, ITyOJIMYHO TPEACTaBIATh
pe3yJbTaThl IIPOEKTHONW MIIM HCCIIEA0BATENbCKOM AEATENBHOCTH, NPU 3TOM IPaMOTHO
HCIIOJIB30BATh N3YUCHHBIH MOHSTHHHBIN ammapaT H3y9aeMoro pasziena GU3UKH U COIpo-




Kox nmposepsiemoro
pe3yJbTaTa

IIpoBepsieMble MpeaMeTHBIE Pe3yabTaThl OCBOEHHS OCHOBHOI 00pa30BaTeIbHOMI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

BOKAATh BBEICTYIUICHUE MPE3EHTALNEH C YIETOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IIpyu BBIIIOJHCHUHA y‘ICGHBIX MMPOCKTOB U Hccieq0BaHM (1)I/IBI/ILIGCKI/IX Ipo1eccoB
pacupeacisaTh 00s13aHHOCTH B rpynre B COOTBETCTBUH C IIOCTABJICHHBIMU 3aJadaMU,
CJICIUTh 3a BBIIIOJHCHUCM IIJIaHA IIef/’ICTBI/II\/'I U KOPpPEKTHPOBATHL €T0, aJACKBATHO
OLICHUBATH COOCTBEHHEBIH BKJIazg B JACATCIIBHOCTDb TpYIIIIbI, BbICTpanBaTb

KOMMYHUKATUBHOC BSaHMOHGﬁCTBHe, IIPOSABJISISE TOTOBHOCTD pA3peIlaTh KOH(i)J'II/IKTI)I

MHNPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon pa3snena Kon anementa I[IpoBepsieMble 3J1eMeHTHbI CO/leP:KAHUS
®U3UKA U EE POJIb B [TIO3HAHWU OKPYXAIOIIETO MUPA
11 ®uzrka — Hayka o mpupone. SBienus npuponbl. dusmueckue SBICHUS: MEXaHHUUYECKHE, TEIIOBbBIE,
' JJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBbBIE
12 Odusndeckue BenmWuuHBL. M3mepenune ¢usmueckux BenuuuH. Dusndeckwe mnpudopsl. IlorpemHocTh
' n3MepeHnid. MextyHapoaHas CUCTeMa eMHMII
L3 EcrecTBeHHOHAYYHBI METOJ IMO3HAHUWS: HAONIOACHUE, IMOCTAHOBKA HAYYHOTO BOIPOCA, BBHIIBIKCHHE
1 ' TUIIOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUTIOTE3, O0bSICHEHNE HAOII0JaeMOTO SIBJICHUS
1.4 Onucanne GU3NIESCKUX SBICHUH ¢ TIOMOIIBIO MOJIeNeH
[IpakTudeckue paboOTHI:
N3mepenue paccTosHU.
1.5 Nsmepenne o0bEMa )KUIKOCTU U TBEPAOTO Tea.
OnpeneneHue pa3sMepoB MajbIX TEI.
N3mepenue temmneparypbl IpH MOMOIIH KHJIKOCTHOTO TEPMOMETPA U IATYHKA TEMIIEPATYPbI
5 INEPBOHAYAJIbHBIE CBEJJEHN O CTPOEHNMU BEILIECTBA
2.1 | Crpoenue BelecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mmepbl. ONbITh, AOKA3bIBAIOUINE TUCKPETHOE CTPOEHHUE




Kon pa3znena

Kox »i1emenTa

I[IpoBepsieMble DJIEMEHTHI COAEPKAHMUS

BEIlleCTBa
20 JBmwxenue uwactun BemecTBa. CBSI3b CKOPOCTH JBIKEHHS 4YACTUIl € TemmepaTypoi. bpoyHoBckoe
' IBIDKeHUE, Tuddy3us
2.3 B3anMopeiicTBre YacTHIl BelIeCTBA: MPUTSHDKEHHUE U OTTAJIKUBAHKE
ATperaTHble COCTOSIHUSI BEIECTBA: CTPOCHUE Ta30B, XKUIKOCTEH M TBEPABIX (KPUCTATUTUYECKHUX) TEI.
2.4 B3auMocCBs3b MEXK/Ty CBOWCTBAMU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM
CTpOEHHEM
2.5 OCOoOEHHOCTH arperaTHbIX COCTOSIHUI BOJBI
[IpakTrueckue paboTHI:
6 OneHka [uamMeTpa aToMa METOIOM pAIOB (C UCIoNb30BaHuEM GoTorpaduii).

OnbITHI 110 HAOTIOACHHUIO TEIIOBOTO PACIIMPEHHUS T'a30B.
OmnbITH 110 00HAPYKEHUIO NEHCTBHUS CHII MOJICKYJISIPHOTO TIPHTSIKEHUS

JIBUOKEHUE U B3AUMOJIEMICTBUE TEJI

3.1 Mexanndeckoe IBKeHne. PaBHOMepHOE 1 HEpaBHOMEPHOE ABIKCHUE
3.2 Cxkopoctb. CpeiHss CKOPOCTh IPY HEPABHOMEPHOM JIBWKEHUHU. Pacu€T myTu U BpeMeHH JBUKEHUS
13 SlBnenne wHepnuu. 3aKOH WHEPIHMU. B3auMopeicTBre Ten Kak MpUYWHA M3MEHEHHS CKOPOCTH IBIDKCHHS
' Ten. Macca Kak Mepa HHePTHOCTH Tella
34 ITnoTHOCTS BemiecTBa. CBSA3b INIOTHOCTH C KOJIMYECTBOM MOJICKYJI B eIMHMIIE 00BEMa BeIleCTBA
3.5 Cuiia Kak XapakTepHUCTUKA B3aUMOICUCTBUS TE
3.6 Cuna ynpyroctu u 3akoH ['yka. I3aMepeHne CUITbl ¢ IOMOIIbI0 THHAMOMETPa
3.7 SIBnenue TAToTeHNs U cuia TshkecT. Criia TSDKECTH Ha APYTHX IumaHeTax. Bec tena. HeBecomocTh
3.8 Cuna tpenusi. TpeHHe CKONBKEHUS U TPEHHE MTOKOs. TpeHue B MPUPOJIE U TEXHUKE
3.9 Cro)xeHHe CHJI, HallpaBJICHHBIX 110 OJTHOM NpsiMoii. PaBHOelicTBYOMTAs CHIT
[IpakTryeckue paboTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JABIDKEHHS (LIapuUKa B IKHIKOCTH, MOJENU JJIEKTPHUECKOTrOo
1.10 aBTOMOOWJISI W Tak pdanee). OnpenencHue CpeHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa Mo Ha-

KJIOHHOH IutockocTd. Onpeaenenne mWIOTHOCTH TBEPAOro Tena. ONbITHL, JeMOHCTPUPYIONINE 3aBUCHMOCTD
pacTspkeHus (nedopManny) IPYKHUHBI OT NMPHIOKEHHOH critbl. ONBITHL, AEMOHCTPHPYIOIIHE 3aBUCHMOCTh
CHJIbI TPEHHUS CKOJIBXKEHUS OT Beca Tella U XapaKTepa CONPUKACAIOIIUXCS TTOBEPXHOCTEH

3.11

dusnueckue SBJICHHUS B TMpUPOJC: IPUMEPDLI JABWIKCHHUA C PA3JIMYHBIMU CKOPOCTAMU B JKMBOM M HEXKHBOU




Kon pa3znena

Kox »i1emenTa

I[IpoBepsieMble DJIEMEHTHI COAEPKAHMUS

npuponae, JICUCTBUE CUIIBI TPEHU: B IIPUPOJAC U TCXHUKE

3.12

TexHu4eckune yCTpoHUCTBa: AMHAMOMETD, TOAMINITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEN M TA30B

4.1 Jasienue BEpIOTO Tena. CriocoObl YMEHBIIICHUS U YBEITMUCHUS JTABICHUS
4.2 JlaBneHue rasa. 3aBUCUMOCTb JaBJICHUs Ta3a OT 00bEMa, TEMIIEPaTyphl
43 [lepenaua naBnmeHust TBEPABIMH TeENaMH, >KHIKOCTSAMU M ra3zamu. 3akoH [lackams. IlneBmaruueckue
' MallHHbI
44 3aBHCHUMOCTD aBIICHHS JKHUIKOCTH OT TIIyOMHEL. [mmpocrarndecknit mapagokc. CooOmaomuecs COCyabL.
' l'unpaBnuyeckne MexXaHU3MBbI
45 Atmocepa 3emiu u atMochepHoe naBiieHue. [IpruuuHBI CyIIeCTBOBAHMS BO3MYNTHOH OOOJIOYKH 3EMIIH.
' Omprr Toppruenu. 3aBHCHMOCTE aTMOC(EPHOTO AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS
4.6 W3mepenue atmoceproro nasneHus. IIpubops! i1st n3MepeHus aTMoc(hepHOro AaBICHUS
47 JlelicTBHE XHUAKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeN0. BhITalkuBaromias (apXxuMmenoBa) cuiia. 3aKoH
4 ' Apxumena
4.8 [TnaBanwue Ten. BozayxormiaBanme
[IpakTuueckue paboOTHI:
HccnenoBanne 3aBHCHMOCTH Beca Tella B BoAe OT 00bEMa MOTpYKEHHOW B XKHMIKOCTh YacTU
tena. Onpenenenre BRITATKUBAIONIEH CHITBI, AEUCTBYIONMIEH Ha TEJO, IOTPYXEHHOE B )KUAKOCTh. [IpoBepka
4.9 HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHJIbI, ACUCTBYIOLIEH Ha TEJO B IXKUIAKOCTH, OT Macchl Tejia. OmbITHL,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIECH CHIIBI, JCHCTBYIOIIECH Ha TEJIO B )KHIKOCTH, OT 00bEMa
MOTpY>KEHHOM B XKHJIKOCTh YacTH Tella W OT IUIOTHOCTH >XKHUAKOCTH. KOHCTpynpoBaHue apeoMeTpa WM
KOHCTPYHUPOBAHHUE JIOIKH U OIpeliesIeHue e€ Ipy30M0IbEMHOCTH
4.10 dusnyeckue SBJICHUS B IPUPOJE: BIUSHIE aTMOC(HEPHOT0 NABICHHSI Ha KHBOI OpraHu3M, IUIaBaHUE PBIO
411 TexHUYECKHE YCTPOWCTBA: COOOIIAIOIINECS COCYIbI, YCTPOWCTBO BOJOINPOBOJAA, THIPABIUYECKUN Tpecc,
' MaHOMETp, 6apoMeTp, BBICOTOMED, TOPIITHEBOIT HACOC, APEOMETP
PABOTA, MOINHOCTbD, SHEPT'M
5.1 Mexanuueckas pabora
5 5.2 MexaHndeckasi MOIITHOCTb
53 IIpocThie MEXaHU3MBI: phIYar, OJI0K, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBECHS phIdara
54 [Ipumenenue mpaBuiia paBHOBECHS peIdara K OJIOKy




Kon pa3znena

Kox »i1emenTa

I[IpoBepsieMble DJIEMEHTHI COAEPKAHMUS

«30510TOE MMpaBUIO» MEXAHUKH. KO3(1)(1)I/IIII/ICHT MOJIE3HOI'0 JEHCTBUS MEXaHU3MOB. HpOCTLIe MCXaHU3MBbI B

33 OBITY U TEXHUKE

5.6 [ToTeHuManbHas SHEPTUU TeNa, MOJHIATOTrO Hal 3eMiIen

5.7 Kunernueckas sneprus

5.8 IonHas MexaHU4ecKasi SHEprus. 3aKOH U3MEHEHUS] U COXPAHEHHs MEXaHUYECKOM SHepruu
[IpakTrueckue paboThI:

59 Omnpenenenne pabOThl CWIBI TPEHUs IPH PAaBHOMEPHOM JBMXKEHUM Tela MO TOPU30HTAIbHOU

' nosepxHocTy. MccienoBanue  ycinoBuil  paBHoBecuss — peiyara. Msmepenune — KIIJI — HaknoHHOMI

TUTOCKOCTH. M3yueHne 3aKk0Ha COXpaHSHHSI MEXaHUIECKON SHEPIHU

5.10 dusnyeckue IBJICHUS B IPUPOJE: pPhlUard B Teje YeIoBeKa

5.11

TexHUYecKHe yCTPONCTBA: pbIYar, MOJBHKHBIA U HETOJBIKHBIA OJIOKH, HAKIIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHU3MEI B OBITY

8 KIIACC

Kon pa3znena

Kox »iemenTa

HpOBepﬂeMbIe 3JIEMECHTBI COACPKAHUA

TETIJIOBBIE ABJIEHUA

61 OCHOBHbIE TOJIOXKEHHUA MOJEKYJISIPHO-KMHETUYECKON TEOpUHM CTpOeHMs BellecTBa. Macca M pa3Mepsl
' MoJekyJ1. OTBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOIOKEHHSI MOJIEKYJIIPHOKUHETHYECKON TEOPHH

6.2 Monenu TBEPOTO, JKHUIKOTO U Ta3000pa3HOr0 COCTOSHUH BemlecTBa. Kpucraminyeckue u amop(Hbie Tena

63 OOBsicCHEHHE CBOICTB Ta30B, XHIKOCTCH M TBEPABIX TEI HAa OCHOBE IIOJIOKEHUH MOJICKYJISIPHO-
' KMHETHYECKOH TEOpHH

6.4 CMaunBaHMe U KalWUIAPHBIE SIBICHUS

6.5 TemoBoe paclIMpeHne U CKaThe

6.6 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEMJIOBOTO JIBUKEHHUS YaCTHUI]

6.7 Buytpennsis sHeprusi. CriocoObl U3MEHEHHS BHYTPEHHEH SHEPTHU: TEILIONepeada U COBepIICHHE PaboThI

6.8 Buas! Teruionepenayn: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUeHHE
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6.9

IIpoBepsieMble DJIEMEHTHI COAEPKAHMUS

KomanuecTBo TemnoThl. Y ienbHas TEII0EMKOCTD BEIISCTBA

6.10

Terui000MeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOIo OanaHca

6.11

[InaBnenne u OTBEPACBAHUC KPUCTAJUIMICCKHUX BCIICCTB. Y,Z[CHI)H&}I TCIJIOTA IIJIaBJICHUA

6.12

[TapooOpazoBanne u KouaeHcanus. Mcmapenwe. Kurmenue. VYoienbHas TeIuioTa NapooOpa3oOBaHHS.

3aBHCHMOCTh TEMIIEPATYPBI KUIICHUSA OT aTMOC(i)epHOFO JaBJICHUA

6.13

BraxHocTs BO31yXa

6.14

3Hepm$1 TOILJIMBA. y):[eJ'ILHaSI TEIIJIOTA CrOpaHus

6.15

IIpunnmer padoTel TemioBbix aBuratencit KIIJI TeruoBoro meurartens. TersioBble ABUTaTeNId W 3allydTa

OKPY>KaIoIIel Cpesb

6.16

3aKOH COXpaHEHMs U IPEeBpalleHHs SHEPIUH B TEIJIOBBIX IIpoLieccax

6.17

IIpakTudeckue paboOTHI:

OnBITH 0 OOHAPYKEHUIO ASHCTBUS CHII MOJIEKYJISIPHOTO TIPHUTSDKEHUSL.

OBITHI O BEIPAIMBAHUIO KPUCTAIIOB IOBAPESHHOM COJIM MITH caxapa.

OmnBITHI IO HAOJIOACHHIO TETJIOBOTO PACIIUPEHNS I'a30B, )KUIAKOCTEH U TBEPIBIX TEI.

Omnpenenenne 1aBaeHNs BO3IyXa B OaIIOHE IITIPHLIA.

OmBITE, AEMOHCTPUPYIOIIHE 3aBHCHMOCTH JaBJICHMS BO3AyXa OT €ro oO0béMa W HarpeBaHHSA WU
OXJIaXKACHUA.

ITpoBepka rHNOTE3b! JIMHESHHOH 3aBUCHMOCTH JUTUHBI CTOJIOMKA YKUIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeEMIEPaTyphl.

Habmnronenne n3sMeHeHNs BHYTPEHHEH SHEPTUH TeNa B pe3ysbTaTe TeIUIoNepeadl U paboThl BHEIIHUX CHIL.
HccnenoBanue sBICHMS TEINIOOOMEHA P CMELIMBAHUH XOJIOAHOM U ropsiyeil BOJIPL.

OmnpezeneHre KOJIMYECTBA TETUIOTHI, MOJYYEHHOTO BOAOH MPH TEINIOOOMEHE C HAarpeThIM METAJUTMYECKUM
LFJTHHIPOM.

Omnpenenenne yAenbHOM TEIIOEMKOCTH BEIIECTBA.

HccenenoBanue npolecca HCIapeHUs.

OmnpenenenHre OTHOCUTENBEHOM BIaXKHOCTH BO3AyXa.

OnpeneneHue yAeabHON TEIUIOThI IUIaBIEHUS JIbJIA.

6.18

dusndeckne SBICHUS B MpUPOJC: TMOBEPXHOCTHOC HATKCHUEC W KalWUIAPHBIC ABJICHHUA B NPUPOAC,
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IIpoBepsieMble DJIEMEHTHI COAEPKAHMUS

KPUCTAIUIBI B mpUpo/e, u3aydenne ColHLa, 3aMep3aHde BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, MHCs, CHCTA.

6.19

TexHuueckue YCTpoﬁCTBaI KarnuJuigpbl, MPpUMEPBI UCIIOJIB30BAHUA KPHUCTAJIIIOB, JKHIKOCTHBIMN TCPMOMETP,
JAaTUYUK TEMIIEPATYyphbl, TCPMOC, CUCTEMaA OTOIUICHUS NOMOB, TUTPOMETPLI, IICUXPOMETP, MapOBas Typ6I/IHa,

JIBUTaTeJIb BHYTPEHHETO CTOPAHUSL.

OJIEKTPUYECKHE U MATHUTHBIE ABJIEHUA

7.1 Onekrpusanus Tel. [[Ba poaa 3JeKTpUIecKuX 3apsoB

73 BsaumoeiicTBre 3apskeHHBIX Tell. 3akoH KynoHa (3aBHCUMOCTb CHITBI B3aUMOJICUCTBUS 3apPSDKEHHBIX TEN OT
' BEJIMYUHBI 3aPSI0B M PACCTOSHUS MEXKITy TEIIAMH )

73 Onektpudeckoe mosie. HampspkEHHOCTh 3NeKTpUdecKoro moisl. [IpuHINI Cymeprno3uuu MEKTPUIECKUX
' noJiei (Ha KaueCTBEHHOM YPOBHE)

14 Hocurenu snekTpuieckux 3apaaoB. DIeMeHTapHbIN dnekTpudeckuii 3apsaa. Ctpoenue aroma. [IpoBogHUKH
' U AVDIEKTPUKA

7.5 3aK0H COXpaHEHUS ANMEKTPUUECKOTO 3apsiaa

7.6 DIEKTPUIECKUH TOK. Y CIOBHS CYIIECTBOBAHUS IIEKTPHUECKOTO TOKa. ICTOYHHKY TIOCTOSTHHOTO TOKa

77 JIeHCTBYS AIEKTPUUECKOTO TOKA (TETIIOBOE, XUMHYECKOE, MAaTHUTHOE ). DIIEKTPUIECKUI TOK B )KHJIKOCTSIX U
' rasax

7.8 Onextpuueckas 1enb. Cuia Toka. DIEeKTPUUECKOe HAPSHKEHUE

7.9 ConpoTHBIeHNE MPOBOIHUKA. Y IENILHOE COMPOTUBIICHUE BEIIECTBA

7.10 3axkoH OMa IS yJacTKa LHenu

7.11 ITocnenoBarenbHOE U NapayuIeIbHOE COEAMHEHNUE TPOBOJHUKOB

7.12 PaboTta 1 MOIITHOCTB AJIEKTPHUYECKOTO ToKa. 3akoH Jxoyins — JIeHna

7.13 DNeKTpUYECKHE MU U IOTPEOUTEITH SJICKTPHUIECKOM dHepruK B ObITY. KOpoTKOE 3aMbIKaHHE

7.14 ITocTossHHBIC MaruuThl. B3auMoaeicTBe NOCTOSHHBIX MATHUTOB

7.15 MaruauTHOE 1mojie. MarauTHoe 1mojie 3eMIIM M €r0 3HaUCHHE JIJIS JKU3HH Ha 3eMIIe

7.16 OmbiT Opcrena. MarHuTHOE TI0JIE DIIEKTPUIECKOTO ToKa. [[puMeHeHre SJ1eKTPOMarHuTOB B TEXHUKE

7.17 JleficTBMe MAarHWTHOTO TIOJII Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTATENb TIOCTOSIHHOTO TOKa.
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IIpoBepsieMble DJIEMEHTHI COAEPKAHMUS

Ucnonp3oBanue 31eKkTpogBUraTesiell B TEXHUUECKUX YCTPOUCTBAX M HAa TPAHCTIOPTE

7.18 Omprter @apanes. SIBnenue anekrpomaruutTHoN nHAYKIMH. [IpaBuno Jlenma
719 OnextporeHepaTop. CrocoOb! MOTYUIEHHS dJIEKTPHUECKON SHEPTHU. DIEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX
' HCTOYHHMKAX SHEPTUU

IIpakTudeckue paboOTHI:
OnBITH 110 HAOMIOACHUIO SJICKTPH3ALNH TEJI HHAYKIUEH 1 IIPHU COMPUKOCHOBEHHH.
Hccnenoanne AeHCTBUS 3IEKTPUUECKOTO MO HA POBOJAHUKH U IUAJIEKTPUKH.
COopka u mpoBepKa pabOThI AEKTPUUECKON LEMH MOCTOSIHHOTO TOKA.
M3mepenue u perynrpoBaHue Crjbl TOKA.
M3mepeHue 1 perympoBaHne HAIPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO YE€pe3 PEe3UCTOp, OT CONPOTUBIIEHHUS PE3UCTOpa U
HaIpsHKEHUs Ha Pe3UCTOpeE.
OMNBITHL, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHBIICHUS! MPOBOAHHUKA OT €r0 JIIMHBI,
IUTOIIAH MTOTIEPEYHOr0 CEYEHU U MaTepuana.

790 IIpoBepka mpaBWiIa  CIOXKEHUS  HANpsDKEHWH  MPU  TMOCIEAOBAaTENIbHOM — COCOUHEHMH  JABYX

' pesuctopoB. [IpoBepka mpaBwia IJsl CHJIBI  TOKa TMpPH NApalIeIbHOM  COCJUHEHHWH  pe3ucC-

TopoB. Ompenenenne padOTHl AIEKTPUIESCKOTO TOKA, HAYIIEro depes3 pesuctop. OmnpeneneHne MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BbIAEIsieMON Ha pesuctope. MccrnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HMIYLIETO
yepes JaMIIouKy, OT HampsbkeHust Ha Hell. Onpenenenue KIIJ narpeBarens. MccnenoBanue MarHUTHOTO
B3aMMOJICUCTBUS MOCTOSHHBIX MAarHuToB. M3yueHne MarHUTHOrO I0JIi MOCTOSHHBIX MAarHUTOB NpU HMX
o0beMHEHNN U paslienieHuu. MccinenoBanne  JIEHCTBHSL  DJIEKTPUYECKOTO TOKA HAa  MArHUTHYIO
cTpenky. OnbITh, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTYIIKH C TOKOM M MarHuTa
OT CWJIbI TOKa W HalpaBJICHUA TOKa B KaTYIIKE. I/I3yquHe Z[eﬁCTBI/Iﬂ MAriuMTHOIrO 1moJist Ha MPOBOJHUK C
TokoM. KoHCcTpyHnpoBanue u HU3y4YcCHUE paboThI anekTpoasurareisi. i3mepenue KITJ
3JIEKTPOJIBUTATENbHON yCTaHOBKHU. OMBITHI MO HCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM WHAYKUIUU:
HUCCIICA0OBAHUC W3MEHCHMI 3HAUYCHHS U HaIpaBJICHUA MHAYKIUOHHOT'O TOKa
Odusuveckue SBJICHUS B TMPUPOJE: DJICKTPUYECKHE SBICHHA B aTMoc(hepe, DIIEKTPHUUYECTBO IKHMBBIX

7.21 OpPraHU3MOB, MarHUTHOE ITOJIe 3eMJIH, Apei() MOIIOCOB, POJb MAarHUTHOT'O TOJS Ui JKU3HU Ha 3eMie,

MOJISIPHOC CUAHHC




Koa pa3aena

Kopx 3s1emenTa IIpoBepsieMbIe 31eMEHTHI COACPKAHMUS

7.22

TexHuuyeckne yCTpPOHCTBA: BIIEKTPOCKOIN, AMIEPMETP, BOJBTMETP, PEOCTAT, CYETYUK IJIEKTPHUYECKOU
SHEpPIuu,  3JCKTPOOCBETUTENbHbIE  NPUOOPBI,  HArpeBaTelbHbIE  3NEKTPONPUOOPHl  (IPHMEpSI),
3NEKTPUYECKUE MPEAOXPAHUTENH, MIEKTPOMATHUT, 3IEKTPOABUraTeNb IOCTOSIHHOIO TOKA, T€HEepaTop Mo-

CTOAHHOI'O TOKa

9 KUIACC
Kogn pazgena | Konx anemenra IIpoBepsieMble 271EMEHTBI COAEPKAHUS
MEXAHWYECKUE SJBJIEHUA
8.1 Mexanundeckoe nBmxeHne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENFHOCTh MEXaHHUUECKOTO JBHYKESHUS
8.3 PaBHOMEpHOE IPSMONMHEHHOE IBIKEHUE
8.4 HepaBHomepHoe mpsiMonuHeitHoe aBmwxeHue. CpenHsss ¥ MICHOBEHHas CKOPOCTh Tejla IPH HEePaBHOMEPHOM
’ TIBAKCHHUN
8.5 Yckopenue. PaBHoyckopeHHOE IPSIMOIMHENHOE ABUKEHHE
8.6 CBobOoauoe nanenue. OneiTel I'anuies
8.7 PaBHOMEpHOE NBHXKEHUE MO OKpYykHOCTH. llepuon m yactoTa oOpamieHus. JIuHeiiHas W yriioBas CKOPOCTH.
8 ) LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 IlepBeiii 3akoH HptoToHA
8.9 Bropoii 3axon HeroToHa
8.10 Tpertuii 3axon HproToHa
8.11 IIprHIMT CynIepno3uIuH CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: CUJIa TPEHUSI CKOJIBKEHUSI, CUJIa TPEHUS TTOKOSI, APYTUe BUIBI TPEHUS
8.14 Cuta TSDKeCTH M 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaICHHS
8.15 Jsmxenue mnaner Bokpyr Connua. [lepBas kocMudeckas ckopocTb. HeBecoMocTh U eperpy3ku




8.16 PaBHOBecHe MaTepHaTbHOU TOYKH. AOGCOIFOTHO TBEPIOE TEIO

8.17 PaBHOBecHe TBEPIOrO TeNa C 3aKPEIIEHHON OChIO BpaleHust. MoMmeHT cuibl. LleHTp TsxecTu

8.18 Nmmynec Tena. MisMeHeHne ummysbca. VIMITyJibe CHITBI

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE IBMKEHUE

8.21 MexaHnuveckas paboTa ¥ MOIIHOCTh

8.22 Pabota cui TsxecTH, ypyrocty, TpeHus. CBsi3b SHEPTUU U PabOTHI

8.23 [ToTennmanbHas SHEPTUs TN, MOIHATOTO HAa/I MOBEPXHOCTHIO 3eMITH

8.24 IToTeHuManbHas YHEPTUS CHKATOU MIPY>KUHBI

8.25 Kunerndaeckas sneprus. Teopema 0 KHHETHUECKON YHEPTHHI

8.26 3aK0H COXpaHEHUS] MEXaHUUECKON SHEpIuu
IIpakTrueckue paboTHI:
Omnpenenenue cpeqHed CKOPOCTH CKOJNBXKEHHS Opycka WIM JABKXKEGHUS IIAapuKa II0 HAKJIOHHOU
I0cKOCTH. OmpeeneHne YCKOPEeHHs Tela IPU PaBHOYCKOPEHHOM JBIDKEHUH 110 HAKIOHHOM IIOCKOCTH.
HccnenoBanne 3aBUCIMOCTH ITyTH OT BPEMEHH IIPU paBHOYCKOPECHHOM ABIDKCHHH 0€3 Ha9aIbHOW CKOPOCTH.

8.7 [IpoBepka rumoTe3HI: €CIIH MPHU PAaBHOYCKOPEHHOM IBIDKEHUH 0€3 Ha4albHOW CKOPOCTH ITYTH OTHOCSATCS KakK Psij

’ HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJUHAKOBBI.

I/ICCJ’IG,Z[OB&HI/IC 3aBUCUMOCTU CHJIBI TPEHUA CKOJBXKCHUSA OT CHUJIbI HOPMAJbHOI'O JaBJICHUSA. Onpe):[eneHHe
ko3 dumenTa TpeHus cKonbxeHus. OnpeneneHue XECTKOCTH TPy KUHBL OrnpenencHne padoThl CIIIB TPEHHS
IpU PaBHOMEPHOM JABIDKCHHUH TeJla TI0 TOPU3OHTAIBHOM moBepxHOCTH. OmpeneneHne padoThl CHIIBI YIPYTOCTH
IIpU OBEME TPy3a C UCIIOIB30BAHNEM HETIOBIKHOTO M TIOABMKHOTO OJIOKOB

898 Omsuyeckue SIBICHUS B MPHUPOJC: MPWINBEL U OTIUBEHI, OBIDKEHHE IUIaHeT CONHEYHOW CHCTEMBI, PEaKTHBHOE

’ IBIDKEHHE JKUBBIX OPTaHI3MOB
8.29 TexHU4YecKue yCTpONCTBA: CIUAOMETP, JaTUUKHU II0JI0KEHUS, PACCTOSHUS U YyCKOPEHHUS, PAKETHI

MEXAHWYECKUE KOJIEBAHIA 1 BOJIHBI

9.1 KonebatensHoe aBkeHre. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHHIA: IEPHUOJT, 9aCTOTa, aMILIUTY1a

9.2 MareMaTtnyeckuii U Ipy>KUHHBIN MasTHUKU. [IpeBpaliieHre sHeprun py KojiedaTeIbHOM JIBIKCHUN

9.3 3aryxatonie koneOanus. BeiHy ) 1eHHbIe Konebanus. Pesonanc

9.4 Mexannueckue BonHbl. CBoMcTBa MeXaHHMUECKHX BOJH. [Ipo/ionibHBIE 1 MOIEepevHble BOJHBL. J[JMHA BOJIHBI U
' CKOpPOCTB €€ pactpoCcTpaHeHusl. MeXaHW4YeCcKre BOJHBI B TBEPJIOM Telle, CeHCMUUECKUE BOJTHBI

9.5 3ByK. ['poMKOCTh 1 BbIcOTa 3ByKa. OTpa)keHue 3ByKa




9.6 HNudpa3Byk 1 yabTpa3ByK
IIpakTudeckue paboTHI:
Omnpenenenne 9acTOTHI U IEpHOA KOIeOaHU MaTEMaTHIECKOTO MasTHUKA.
OmnpeneneHne 9acTOTH U IEPHUOA KONeOaH!H MPY>KHHHOTO MasTHHKA

9.7 HccnenoBanue 3aBUCHMOCTH NiepHoa KoneOaHUH MOABEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. MccnenoBanne
3aBUCHMOCTH TIepHoJa KosieOaHNi TPy )KHHHOTO MasTHHKA OT Macchl rpy3a. [IpoBepka He3aBUCHMOCTH TIepHOIa
KONeOaHUH Tpy3a, IMOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a M >KECTKOCTH IpPYKHHBI. M3MepeHne ycKopeHus
CBOOOIHOTO IaJIEHUS

9.8 ®uznyeckre SABICHHS B IIPUPOJE: BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3€MIIETpSCEHHE, CefiCMHYecKHe BOJIHBI,

’ IIyHAMH, X0
9.9 TexHUUYecKHue YCTPOHCTBA: 3XO0JIOT, HCIIOIB30BAHUE YIbTPA3BYKA B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE Y 9JIEKTPOMATI'HUTHBIE BOJIHBI

10.1

3J'ICKTpOMaFHI/ITHOC TI0JIC. aﬂeKTpOMaFHI/ITHLIe BosiHEL. CBOMCTBA OJICKTPOMArHuTHBIX BOJIH

10.2 [IIxama 3MeKTPOMarHUTHBIX BOJIH
10.3 DnexTpomMarHuTHas npupoja ceera. CKopocThs cBeTa. BoTHOBEIE cBOIICTBa CBETa
10 104 I[IpakTHyecKue paboThI:
’ M3yudeHne CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIIBI0 MOOMIIBHOTO Tele(oHa
10.5 Omsuyeckue SBICHUS B IPUPOIC: OMOJIOTHIECKOe NEHCTBHE BUAUMOTO, YIABTPA(QHOIETOBOTO U PEHTTE€HOBCKOTO
’ U3ITydeHHI
10.6 TexHUYeckue ycTpOoHCTBA: UCIIOIb30BAHUE DJIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBA3U
CBETOBBIE SBJIEHUA
11.1 JIyueBast moznenb cBera. FIcTOuHNKY CBETa
11.2 IIpsiMmonuHETHOE pacTIpoCcTpaHeHNE CBETa
11.3 OTtpaxenue cBeTa. [ockoe 3epkaio. 3aKOH OTpaKEHUsI CBETa
11.4 ITpenominenue cBeTa. 3aKOH MpenoMIIeHus cBeTa. [loHOe BHYTpEeHHEee OTpaKeHHE CBEeTa
11 11.5 JInnza. Xon my4eit B TMH3E
11.6 OnTrueckas cucremMa QoToarnmapara, MUKPOCKOIa U TeJIECKOTa
11.7 I'na3 kak onTuyeckas cucrema. bIM30pyKOCTh U AaTbHO30PKOCTh

11.8

Pasnoxenue 6enoro cBeta B ciektp. Onbitel HetoTona. CrioxkeHne CrieKTpaibHbIX I1BeTOB. Jucmepcus ceera

11.9

IIpaxTrueckue paboThI:
HccnenoBanue 3aBUCMMOCTH yTrila OTPaKEHUS! CBETOBOTO JIyda OT yrJjia MaJeHusl.




W3ydenne XxapakTepHCTHK H300paKeHNS IIPeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO Jyda OT yIJla HaJCHUS Ha IPaHUIE «BO3AYX —
CTEKJION.
[Tomyuenune n300paskeHUH ¢ TIOMOIIBIO COOUPAIOTICH JIMH3HI.
Omnpenenenue POKYCHOTO paCCTOSHUS U ONITUYECKOM CHJIBI COOMpAroIIei JINH3BI.
OmnBITHI 10 PA3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.
OMBITHI 110 BOCIPUSATHIO LIBETA IPEAMETOB IPH WX HAOIIOJICHUN Yepe3 [IBETOBbIE (DMITBTPHI

1110 Omsuyeckue siBIeHUs B npupoze: 3atMenus Comxna u JIyHBI, mBeTa Ten, ONTHYECKHE SBICHUS B aTMocdepe

' (BeT HEOA, pedpakiys, pagyra, MEPax)
11.11 TexHUYEeCKHEe YCTPOHCTBA: OYKH, TIEPUCKOII, (hOTOAIITapaT, ONTHIYESCKAE CBETOBOIBI
KBAHTOBBIE ABJIEHU

12.1 OmneiTel Pezepdopaa u maHetapHas MoJieNb atoMa. Monenb atoma bopa

12.2 Mcnyckanue u norjomieHue cBeta aroMoM. KBauTel. JInHetuaTbie CIeKTPHI

12.3 PamnoaktuBHOCTE. Allb(ha, 6eTa- U raMMa-u3ITydeHHS

12.4 Crpoenue aToMHOro sapa. HykiioHHast MoJess aTOMHOT O siipa. M30Tons!

12.5 PagnoaxtrBHbIe npeBpamenus. [leproa nomypacnaga aTOMHBIX SIEp

12.6 SnepHble peakiyu. 3aKOHBI COXPAHEHHUS 3apsSA0BOI0 M MACCOBOT'O UHCEI

12.7 OHeprus cBsi3u aTOMHbIX si7iep. CBA3b Macchl U SHEPTUU

12 12.8 Peakumu cunTtesa u nenenus saep. crtounnku sHeprun CostHIA 1 3BE3]

12.9 SAnepHas sHepreruka. JlelicTBre paJuOaKTUBHBIX M3JIy4YE€HUH Ha )KUBBIE OPraHU3Mbl
[IpakTudeckue pabOTHL:
Habnronenne CIIOMIHBIX U THHEHYATHIX CIIEKTPOB H3ITyUCHUS.

12.10 Hccnenoanue TPEKOB: U3MEpEeHHe SHEPrUH YacTHULLBI
10 TOPMO3HOMY Iy TH (110 (oTorpadusim).
W3mMepenne pagroakTuBHOTO (poHA

1211 Ousnyeckre SBICHUSI B MPHPOJE: CCTCCTBEHHBIM PagMOaKTUBHBIA (DOH, KOCMHYECKHE JIyYH, paJdOaKTHBHOE

) U3JIyYeHHE IPUPOJAHBIX MUHEPAJIOB, IEHCTBUE PalMOAKTUBHBIX U3JIy4€HUI Ha OPraHU3M 4€JIO0BEKa
12.12 TexHuueckue ycTporCTBa: CIEKTPOCKOI, MHIMBUAYAIbHBIA JO3UMETp, Kamepa Bunbcona

MPOBEPSIEMBIE HA OI' 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBLHOM
IMPOT'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA




Konx npoBepsiemoro
TpeOOBaHUSA

IIpoBepsieMble TPeOGOBAHMSA K NPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS
OCBOEHNsI 0OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3zoBanus Ha ocHoBe PI'OC

Ionnmanue ponu GU3NKU B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTH 0A30BBIX IPE/I-
CTaBJICHUI O 3aKOHOMEPHOM CBS3M U MO3HABAEMOCTU SIBICHUW TPUPOIBI, O POJIH
JKCIIEpUMEHTa B (U3WKe, O CHCTeMOOOpasymomeid poiu (QU3UKH B Pa3BUTHH
€CTEeCTBCHHBIX HAyK, TEXHHKHA M TEXHOJOTHMH, 00 ABOJIOIMU (PU3MYECKUX 3HAHUA M UX
pOJIM B IIEJIOCTHOI €CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKJIAJe POCCHHCKHX W 3a-
PYOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, Pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHUA 0 BUJAaX MaTepuu (BEIIECTBO U IOJIe), O IBMKEHUH KaK cIoco0e CyIeCTBOBAHHS
MaTepud, 00 aTOMHO-MOJEKYIIDHOW TEOpPHH CTPOEHHS BemecTBa, O (pu3nyeckon
CYLIHOCTH SIBIICHUHA TPUPOIBI (MEXaHHYECKHX, TEIUIOBBIX, DJICKTPOMATHUTHBIX W KBaH-
TOBBIX); YMEHHUE pAa3U4aTh SBJICHUSA MO OMNHCAHUIO WX XapaKTePHBIX CBOMCTB M Ha
OCHOBE  OIBITOB, JEMOHCTPUPYIOIIUX  JaHHOE  (HU3UYECKOe  SIBJICHUE; YMECHHE
pacrio3HaBaTh HPOSIBIICHWE W3YUCHHBIX (PU3NYECKUX SIBICHHN B OKPYKAIOIIEM MHUpE,
BBIJICIISIST HX CYNIECTBEHHBIE CBOMCTBA (ITPU3HAKH)

Brnanenne ocHOBaMH TNOHATHMHOTO ammapara M CHUMBOJHWYECKOTO SI3bIKa (DU3HUKU H
UCTIONIb30BaHUE WX JJIS pelleHHs y4eOHBIX 3a1ad; YMCHHE XapaKTepH30BaTh CBOWCTBA
Tel, (U3UYECKHE SBICHUS U TPOIECCHI, MCIONB3Ys (GYHIaMEHTAIBHBIE W AIMITUPUICCKUE
3aKOHBI

YMeHHe OmnuchIBaTh N3y4YCHHBIC CBOHCTBA TEl H (1)I/I3I/I'~ICCKI/IC SIBJICHUSA, HCIHOJIb3YA

(I)I/ISI/I‘ICCKI/IC BCIIMYHHBI

BrnaneHue OCHOBaMH METOOB HAYYHOTO TMO3HAHHS C YYETOM COOJIOJCHUS MPaBUI
Oe3omacHOro Tpyaa: HabIroAeHuEe (PU3NUECKUX SBICHUIA:

YMEHHE CaMOCTOSTEIILHO COOMPATh IKCIIEPUMEHTANBHYIO YCTAHOBKY U3 JaHHOTO Habopa
000pyHOBaHMS MO0 MHCTPYKIWH, OMUCHIBATH XOJ OMBITA W 3alUCHIBATH €r0 PE3YJIBTATHI,
(hopMyIMpOBaTH BHIBOJIBI,

MMpOBEACHUE TPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (I)I/IBI/I"IQCKI/IX BCJIIMYMH: YMCHHUE
IUTAHHUPOBATh U3MEPEHHS, CAMOCTOSATENIFHO COOMPATH HKCIIEPUMEHTAIBHYIO YCTAaHOBKY 10
WHCTPYKIWH, BBIYMCILITh 3HAYCHUE BEIWYWHBl ¥ aHATW3UPOBATH IONYUYCHHBIE pe-




Kox nmposepsiemoro
TpeOoBaHUs

IIpoBepsieMble TPeGOBAHMSA K NPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS
OCBOEHNsI 0OCHOBHOI1 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3zoBanus Ha ocHoBe PI'OC

3yJIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;

MPOBEJCHUE HECIOKHBIX OKCIEPUMEHTAIbHBIX  HCCIEIOBaHMA; CaMOCTOSTEIBHO
coOHMpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY M TIPOBOIUTH MICCIEIOBAHHE 110 WHCTPYKIIUH,
NPEACTABIITh IIONyYCHHBIE 3aBUCHMOCTH (M3MUYCCKUX BEIMYMH B BHAE TaOmHIl
Y TpaMKOB, YUYUTHIBATh MOTPELTHOCTH, JeJIaTh BHIBOJIBI IO PE3YyJIbTaTaM HCCIeI0BaHUS

ITonnMaHne XapaKTepHBIX CBOMCTB (M3UYECKHX Mojeliel (MarepuaibHas TOYKa,
abCOMOTHO TBEPIOE TEIIO, MOJIENN CTPOSHHS Ta30B, JKUAKOCTEH U TBEPIBIX TeI,
TUTaHeTapHasi MOJIellb aTOMa, HYKJIOHHAsE MOJIeTb aTOMHOTO S/Ipa) U YMEHUE MPUMEHATh
uX JUIsg 00BsICHEHUsT (PU3NYECKHUX MPOLIECCOB

YMeHue oObACHATH (PH3MUECKHE TIPOIECCHl M CBOMCTBA TEN, B TOM UHCIIE U B KOHTEKCTE
CUTYallil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISBIATH MPUYHUHHO-
CIIE[ICTBEHHBIC CBS3M W CTPOUTH OOBACHEHHE C ONOpPOM Ha H3y4YEHHBIE CBOMCTBa
(hu3UecKuX sIBIICHUH, pU3HIecKue 3aKOHbI, 3aKOHOMEPHOCTH M MOJICIIH

YMeHue peniath pacuéTHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHHMIA), UCIOIB3YS 3aKOHBI H
q)OpMyJ'H)I, CBsA3bIBAOIINEC (bI/I3I/IquKI/I€ BCJIMYMHBI, B YaCTHOCTHU, 3aIIUCBHIBATH KPATKOC
yCIIOBHE 3aa4yd, BBUIBISATH HEJOCTAIOUIME TaHHBIEC, BBIOMpAaTh 3aKOHBI U (hopMyIsl,
HEOOXOJMMBIE ISl €€ PEeIIeHNs, HCIIONb30BaTh CIIPABOYHBIC JaHHEIE, IPOBOIUTH PaCcUETHI
U OLICHWBATh PEAMCTUYHOCTD IONyYCHHOTO 3HAYEHUS (PU3NIECKOW BENUIHHBI; YMEHIE
ONPEAETISITh Pa3MEPHOCTh (DM3NYECKON BEIMYMHBI, TOJYYSCHHOH NMPH PEIICHUH 3a1a41

YMeHue XapakTepu30BaTh NPUHLUIBL JEHCTBUS TEXHUUYECKHX YCTPOICTB, B TOM 4HCIE
OBITOBEIX PHOOPOB, W IMPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOLECCOB 10 MX OIMHCAHUIO,
UCTIONIB3YSI 3HAHHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUI M HEOOXOAMMBIE (H3MUYECKHE

3aKOHOMEPHOCTH

10

YMeHHe HCIONb30BaTh 3HAHHUA O (DU3MUECKUX SBJICHUSAX B IIOBCEAHEBHOW >KM3HM I
obecrieueHust 6€30IACHOCTH MPH OOpAIIEHUN ¢ OBITOBBIMU NMPHOOPAMHU U TEXHHUCCKHUMHU
YCTpOICTBaMH, COXpPAHEHHMS 310POBhS M COONIIOZCHUSI HOPM IKOJIOTHYECKOTO TIOBEICHHUS
B OKpY’Karoliel cpejie; HOHIMaHNue HeoOXO0IMMOCTH NPUMEHEHHs JOCTIKEHUH (DU3UKH
TEXHOJIOTHH JUIS PAMOHAIBHOTO MPUPOAONOJIb30BAHUS

11

OnbpIT IOWCKa, MNpeoO0pa3oBaHUsl W NpeACTaBiIeHUs HMHGOpMAanUH  (HU3NIECKOrO




Kox nmposepsiemoro
TpeOoBaHUs

IIpoBepsieMble TPeGOBAHMSA K NPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS
OCBOEHNsI 0OCHOBHOI1 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3zoBanus Ha ocHoBe PI'OC

COJIepIKaHUs c HCIOJIb30BaHHEM UHGOPMAIIMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOTHI; YMEHHE OLICHHBATH JOCTOBEPHOCTh IMONYYCHHON WH(OpMAIMK HA OCHOBE
UMEIOIIMXCSl 3HAHUM M JOINOJHUTEIbHBIX HCTOYHHMKOB; YMEHUE HCIOJIb30BaTh IIpU
BBIMTOTHEHUN y4eOHBIX 3aJaHUi HAYYIHO-TIOMYJBIPHYIO JIUTEPaTypy (U3HIECKOTro
COJICpIKaHUs, CIPAaBOYHBIC MaTepUalbl, pecypchl ceTn MHTepHeT; BiageHue 0a30BBIMU
HaBBIKAMH TpeoOpazoBaHUsl HH(POpPMALMU U3 OJHOW 3HAKOBOH CHCTEMBI B JIPYTYIO;
YMEHHE CO31aBaTh COOCTBCHHBIC ITMCHMEHHBIE M YCTHBIE COOOIICHWS Ha OCHOBE
HH()OPMAINH W3 HECKOIHKUX HCTOYHHUKOB
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