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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE 0a30BOTO 00IIET0 O00pa30oBaHUS COCTaBJIEHA HAa OCHOBE
MOJIOKEHU W TpeOOoBaHMI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3oBaTeNbHOM
nporpammel, npenacraBieHHod B @I'OC OOO, a takxke ¢ yderoM deaepalbHO padodeld MporpaMMbl
Bocniutanus u Konuenimu npenogaBanus yueOHoro npeamera «Du3nkay.

Copepxanue nporpaMmbl Mo (hU3HKE HAMpPaBICHO HA M3yYEHUE €CTECTBEHHOHAYYHON T'PaMOTHOCTH
yUaAIIUXCsl M W3YyYeHHe OpraHu3anuu (U3MKW Ha JESATEIbHOCTHOM OcHOBe. B mporpamme mo ¢usuke
HaOII0AI0TCS BO3MOXKHOCTH HM3y4eHHs mpeameTroB B pamkax TpeboBanmit ®I'OC OOO k craHIapTHBIM
JUYHOCTHBIM W  METAamlpeJMETHBIM pe3yibTaTaM oOOy4YeHHs, a TakKe MEKIPEIMETHBIE CBS3U
€CTECTBEHHOHAYYHBIX MPEAMETOB Ha YPOBHE 0a30BOro 00111ero o0pazoBaHusl.

[Iporpamma mo ¢Qu3MKe ycTaHaBIMBaeT OOIMIA ydeOHBIM Marepuan Mo roaam oOy4deHus (1o
KJlaccaMm), IpeajgaraeT IpuMepHYIO MOCIeI0BaTeIbHOCTh U3yUEHUS! TEMbI, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS
MIPEMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX IEPHOIOB OOyUCHHS.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUWYECKOW IMOMOIIM YYUTEI0 B
CO3JIaHNH paboyeil MPOrpamMMBbl 10 Y4eOHOMY MTPEIMETY.

Ou3nka SBISETCS CHUCTEMOOOPA3YIOUIUM JJisi €CTECTBEHHOHAYUHBIX HAyYHBIX OOBEKTOB, 3aKOHBI
UCXOJAIT M3 OCHOB IPOIIECCOB U SIBICHUH, M3y4aeMbIX XUMHUHU, OUOJIOTUH, aCTPOHOMHUHU U (DU3HUECKOMN
reorpaduy, BHOCHUT BKJAJ B TOJYYCHHE ECTECTBEHHOHAYYHOH KapTHHBI MHpa, obecmeumBas HamOolee
¢busnueckue (HopMbl MPUMEHEHUS HAyYHOTO METOJA IO3HaHUS, TO €CTh BBIXOJA W3 IMOCIEI0BaTEelbHBIX
3HAHU. O MUP.

Onna W3 TIaBHBIX 3a/a4y OOIIECTBEHHOrO O0O0pa3oBaHUs B IMOCIEIOBATEILHOM 00pa3oBaHUU
3aKJIIoyYagach B paHHEH eCTeCTBEHHOHAYYHON IPaMOTHOCTH U MHTEPECE K HAyKe CPEAM ydalIuXcs.

OOyuenne ¢Qu3uke Ha 0a30BOM ypOBHE MpeArojaraeT BjaJeHHE KOMIETEHTHOCTHIO,
XapaKTepU3yIollel eCTECTBEHHOHAYUHYIO TPAMOTHOCTb:

o Hay4yHOE 00bSCHEHUE SBICHUII;

o OIICHUBATh U TOHUMATh OCOOEHHOCTH HayYHBIX UCCIICIOBAHUI;

o WHTEPIPETUPOBATh JAHHBIE M MCIIOJIb30BaTh HAyYHBIE J0KA3aTEJIbCTBA JUIS IOJIYYEHHUS
BEIBOJIOB.

[lenu wm3ydenus ¢Gu3MKK Ha ypoBHe 0a3oBoro obmiero obOpa3oBaHus HeoOxomumo B Konnenmuu
npenoaaBaHusi yuebHoro mnpeamera «@Pusnka» B obOpazoBaHum opranuzanuii Poccuiickoit deneparumy,
peaTu3yolMX OCHOBHbIE 00I1e00pa3oBaTe/ibHble MNPOTrpaMMBbl, YTBEpKAECHHOW pemeHueM Komneruu
MunuctepctBa npocsetienus Poccuiickoit ®@eaepanuu (nporokos ot 3 nexkadpst 2019 r. Ne I[TK4BH).

Henu nzyvyenus pu3NKu:

. npuoOpeTeHne MHTEepeca W CTPEeMIICHHsI OO0YJaloIuXcs K HAYYHOMY HM3YYECHHUIO TPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEI;

. pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX IMO3HAHMS U yIPaBJIEHHE MCCIIEI0BATEIbCKIM
OTHOILICHUEM K MPUPOIHBIM SBICHUSM;

. METOABl HAyYHOTO MHPOBO33PEHHS KaK pe3yiabTaT MH3Y4YCHHST OCHOB MaTepuud U
(byHIaMEeHTaJIbHBIX SIBIEHUN (PU3MKH;

. MPEJCTaBICHHbIC POJUKH (U3UKH [UIS Pa3BUTHA APYIHUX BUAOB HAyKH, TEXHHKH U
TEXHOJIOTHI;

. pa3BUTHE TMPEJCTaBICHHBIX BO3MOXHOCTEH o Oyaymem Oyayuieil npodeccruoHanbHON

NesTeIbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K MEPCIIEKTUBE 00YUYEHHUs B 3TOM HAIPaBJICHUU.
Joctuxenue 3Tux 1eneil mporpaMmsl 1o (GU3MKe Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs MpU
pELIEHNN CIEIYIOINX 3a4a4:

. MpUOOpEeTeHNEe 3HAHUNM O CIIOKHBIX KOHCTPYKIMSIX BEIIECTB, O MEXaHMYECKUX, TEIIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. MproOpeTeHne YMEHUN OMHUCHIBaTh U OOBSACHATH (PU3MUECKUE SBJIECHUS C HCIOJIb30BAaHUEM
MMEIOIINXCS 3HAHUM;

. OCBOEHHE METOJIOB PEIIeHUs MPOCTEUIINX PaCYETHBIX 3aj]ad C UCMOJIb30BaHUEM (DU3HUECKUX
MOJEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

. MPOBEJICHUE YMEHHUI HaOIIONeHUsS 3a TPUPOJHBIMH SBIECHUSMU M IPOBEICHHUS OIBITOB,

71a00paTOPHBIX PAOOT M SKCIEPUMEHTAIBHBIX UCCIEIOBAHUN C UCIIOIB30BAaHUEM H3MEPUTEIBHBIX TPUOOPOB;
. OCBOCHHE TIPHEMOB paboT ¢ wuHpOpManHer o (UINIECKOM COACpPKAHUM, BKIHOYAsS



MH(POPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHAIN3 U KPUTHUECKOE U3MEpeHne nHpopmaumy;

. 3HAKOMCTBO cO cdepamMu Tpo(ecCHOHATBLHON NEATebHOCTH, MEepexoabl ¢ (HU3UKOU, |
COBPCMCHHBIMU TCXHOJIOTUSAAMUA, OCHOBAHHBIMH Ha JOCTUKCHUSIX (bHSPI‘IGCKOfI HAayKH.

[Ipenmaraembiii B mporpamme 1o (QU3MKE TepeueHb JTa0OpaTOPHBIX padOT W OMBITOB HOCHUT
PEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JefIaeT BEIOOP MPOBEACHUS JIaOOPATOPHBIX pabOT U OMBITA C YIETOM
WH/IMBUYAIBHBIX OCOOCHHOCTEH OOYYalOIIMXCsl, CITUCKA IKCIEPUMEHTAIBHBIX 3aJaHUM, MPeiaraéMbIX B
paMKax OCHOBHOT'O T'OCY/IapCTBEHHOI'O IK3aMeHa 1o (pu3mKe.

COJEPXAHUE OBYUYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u ee posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupone. SBneHus npuponsl. Puznueckue sSBICHUSA: MEXaHUYECKUE, TEILJIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue pasmepsl. M3mepenue ¢usnmdeckux BenuuuH. dusnueckue npubdopsl. [lorpenrHocTs
n3MepeHnil. MexyHapoHas CUCTEMA YCTAHOBKHU.

Kak ¢u3nka u Jgpyrue ecTecTBEHHble HAyKHW HU3y4yaroT IHpUpoy. EcTecTBEHHOHAyuHBIH METOA
[IO3HAHUS: HAOJIIOJEHUE, IIOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIIBUIKEHUE THUIIOTE3bl, IKCIEPUMEHT IIO
BHEIIIHEH rumnorese, oObsicHeHUe HaOMoJeHus sBiaeHus. Onucanue U3NUecKux TpeOOBaHUN € MMOMOIIBIO
MOJEJEH.

Hemoncmpayuu.
1. MexaHnuecKure, TeIIOBbIe, dJICKTPHUECKHAE, MAaTHUTHBIC, CBETOBBIC SIBJICHHSL.
2. dusnueckue NpuOOPHI U TIPOBEICHUE U3MEPEHUI OOBIYHBIM U ITU(DPOBBIM MPUOOPOM.

Jlabopamopuuvie padbomot u onvimol.
Omnpenenenue UeHbI JeIeHUs U3MEPUTEIBLHOTO PUOOpAa.
N3mepenue paccTossHUAMN.
N3mepenue oObeMa KUAKOCTH U Tela Tena.
Onpenenenue pasMepoB MaJI€HbKUX TEl.
N3mepenue temiepatypsl PHU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AaTYUKA TEMIEPATYPHI.
[IpoBenenue wucciaenoBaHUS KOHLIENTYaJbHBIX THUIIOTE3: JAlIbHOCTh MOJNETA IIApHKa,
MYLIEHHOTO 110 TOPU30HTANIU, TeM O0JIblIe, 4eM OOoJIblIIe BHICOTA MAAECHUS.
Pa3nes 2. [lepBoHavyaibHbIe CBeeHHS O IOCTPOEHHUH BellecTBA.
CrtpoeHue BeIecTB: aTOMbl M MOJIEKYJIBL, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE CTPOCHNE 00BEKTA.
JIBmxeHue yacTtuil BemiecTBa. CBsI3b CKOPOCTU JIBIKEHUSI YACTHUIl C TeMIlepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHHE.
ArperaTHble COCTOSIHUSI BEILLECTB: COCTAaB T'a30B, JKUJIKOCTEH M TBEPABIX (KPUCTAIIUYECKHX) TEJl.
B3auMocBs3bp MeXay SBIEHUSAMHM B Pa3HbIX arperaTHbIX COCTOSHMSX W HMX AaTOMHOMOJIEKYJISPHBIM
cTpoeHreM. OcoOOEHHOCTH arperaTHbIX yCTPOMCTB BOBI.

ouhkwdE

Hemoncmpayuu.

1. Habntoienne OpoyHOBCKOTO JIBUKEHUSI.

2. Ha6monenue nuddysun.

3. HaGnronenue 3a HampaBiieHHEM, OOBSICHSEMBIM MPHUTSHKEHHEM UM OTTATKMBAHHEM YaCTHIL
BEIIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OrneHka AuaMerpa aroMa METOI0M PSIJIOB (C UCTIONIb30BaHUEM (oTorpaduii).

2. OmnBITH IO HAOTFOICHUIO TETUIOBOTO PACIIMPEHHS Ta3a.

3. OnbITEl 0OHAPYKEHBI 110 IEHCTBUIO CUIIOBOTO MOJIEKYIISIPHOTO TPUTSIKESHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexannueckoe naBmxeHue. PaBHomMepHOe U HepaBHOMepHOe aBMkeHue. Ckopoctb. CpenHss
CKOpOCTb IPU HEPABHOMEPHOM JIBH>KEHUU. Pacdy€T myTH 1 BpEMEHM ABUKECHMUSI.

SlBnenue wHepuuu. 3aKoH HHepuUMH. B3auMopeilcTBMe Ten Kak NpPUYMHA H3MEHEHHS CKOPOCTH
NBIWKEHUs Tena. Macca kak Mepa uHepTHocTH Tena. [lmoTHocTh BemiecTBa. CBSI3p TJIOTHOCTH C
CoJIep>KaHUEM MOJIEKYI B eIMHMIIE 00beMa BEIIecTBa.

Cuna kak xapakTepucTUKa B3auMoJiecTBrs Tea. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
MMOMOIIIBKO JUHAMOMETpA. SIBnenue TATOTeHUs U cria TshKkecTd. CHila TSHKECTH Ha APYyrux IJIaHCTax. Bec
tena. HeBecomocTs. CliokeHHE CWII, HalpaBJIECHHBIX MO OAHOM mpsiMol. PaBHopelcTByromas cuia. Cuna
TpeHus. TpeHne CKoIbKEeHUS U TpeHUE HeokuaanHo. OOydeHue B IPUPOJE U TEXHUKE.



Hemoncmpayuu.

Habmoienne MmexaHn4eckoro IBHKEHUS Teja.

N3mepenne ckopocTu MPSIMOJIMHEUHOTO JIBUYKEHUS.
HaGmronenue siBeHnii MHEPITUN.

HaGmoienne 3a n”3MEHEHUEM CKOPOCTH TIPH BKITFOUYEHUU TEll.
CpaBHeHHE MacChl 110 B3aUMOJACHCTBUIO TEJI.

CnoxxeHue cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOH.
JIaﬁopamopnbte pabomot u onvimol.

ok wdE

1. OmnpeneneHne CKOPOCTHM PaBHOMEPHOIO [JBMKEHMS (IIapuka B KMJIKOCTH, MOJEIU
aBTOMOOWJIS U T. 11.).

2. Omnpenenenue CpeaHed CKOPOCTH CKOJNBKEHHMS OpycKa WM IIapHKa I10 HAaKJIOHHOU
IJIOCKOCTH.

3. Onpenenenye IOTHOCTU TBEPIOTO TeENA.

4. OnbITHI, 1EMOHCTPUPYIOIINE CUITY BO3ACHCTBUS (IepopMaliui) IPYKUH OT MPUII0KEHHOH.

S. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TpPEHHsS OT Beca Tella M Xapakrepa

COIIPUKACAIOIIUXCS JIUL.

Pa3nes 4. /laBiieHHe TBepabIX TeJl, ;KUAKOCTEH U rasa.

[JaBnenne. Bo3MoOXHOCTH yIpaBieHMs W yBeIMYEHHUs JAaBieHus. [laBineHue rasa. 3aBUCUMOCTH
JaBJIEHUA ra3za oT oobeMma, TemrnepaTypsl. [lepenaya naBineHust TBEPAbIMU TEIaMH, KUAKOCTSIMHU U ra3aMu.
3akon [lackamsa. IIHeBMaTHMyeckue MamMHBL. 3aBUCUMOCTb JABJICHUS JKUAKOCTH OT DHEPruUu.
I'mapocratuaeckuit mapanokc. CooOmmaromnrecs cocyasl. I napaBimyeckiue MeXaHu3MBbl.

Atmocdepa 3emsin u atMocdepHoe naBieHue. [IpUuuHBI CyIIECTBOBAHUS BO3AYIIHOTO IOTOKA
3emin. Omnbir Toppuyerum. M3mMepenne aTMOCepHOro JaBiIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl Ui u3MepeHus atMoc(hepHOro 1aBieHuUs.

JlelicTBHE XKUIKOCTH W Ta3a Ha MOTPY>KEHHOE B HUX Teso. BrlTanmkuBaromiasi (apxumMenoBa) Cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JAaBJICHUS T'a3a OT TEMIIEPATypBhl.

2. [Tepenaya naBiieHUs KUJIKOCTBIO U Ta30M.

3. Coobmatomuecs: Cocypl.

4. I'mppasinueckwmii npecc.

5. [IposiBnenue nericTBus aTMoc(hepHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAIKUBAIONICH CUJIIBI OT O0BbeMa MOTPYXKEHHON YaCTH Tela W TUIOTHOCTH
KHUIKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

8. VYcnoBue miaBaHusl TeN: IJIABAHME WM MOTPYKEHHE TEJ B 3aBUCHUMOCTH OT COOTHOIIECHHS

IINIOTHOCTH T€J1a U )KUJIKOCTU.
Jlabopamopuvie padomol u onvimel.

1. HccnenoBanune 3aBUCMMOCTH Beca Tella B BOAE OT 00beMa MOrpyKEHHOM B JKUJIKOCTh YaCTH
Tela.

2. OnpeneneHne BRITATKUBAIOIICH CUIIBI, TIEUCTBYIOIIECH HA TEJO, OTPYKEHHOE B )KUIKOCTD.

3. OnbIThI, AEMOHCTPUPYIOUINE CHIIOBYIO HAarpy3Ky, BHITAJKUBAIOIIYIO, IEUCTBYIONIYIO HA TEJIO
B KHUJIKOCTHU, OT 00beMa MOTrpy>KEHHOM B KUAKOCTh YaCTH TeJa U OT IJIOTHOCTHU KHUJIKOCTH.

4. KonctpynpoBanue apeoMerpa WM NPOEKTUPOBAHME JIOJKM U OINpPEJCICHHE €€
IrPy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEPrus.

Mexanudeckas pabora. MOIIHOCTS.

[IpocTble = MexaHuU3Mbl:  pblYar, OJOK, HAaKJIOHHAas  IUIOCKOCTb. [IpaBuio  paBHOBecHs
priuara. [IpuMeHeHnne npaBui paBHOBECHsI pbluara K 0J0Ky. «3onoTtoe npasuiioy» mexanuku. KIIJ] mpoctsie
kputepun. [IpocTbie MexaHU3MbI B OBITY M MEXaHUYECKOE 000pYAOBaHHE.

Mexannueckasi sHeprus. Kunerndeckass u mnoteHiuanbHas sHeprus. [IpeBparenue ogHoro Buaa
TEXHUYECKON SHEPTUHU B APYToil. 3aKOH COXPaHEHUS DHEPIMH B MEXAHHKE.

Hemoncmpayuu.

1. IIprmepsl IPOCTHIX KPUTEPHUEB.

Jlabopamopnwvie padbomot u onvimul.



1. Onpenenenne CUIIbl TPEHUS IPU ABUKEHUH TENA [0 TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.
3. N3mepenue KII/ HakJIOHHOMN TUIOCKOCTH.
8 KIIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TTOJIOXKEHUS MOJIEKYISIPHO-KMHETHYECKUX TeOpuil BemlecTBa. Macca u pa3mMepsl aTOMOB U
MoJIeKyI1. OMBITHI, MOATBEPKAAOIINE OCHOBHBIC ITOJIOKECHHSI MOJICKYJISPHO-KMHETUYECKOU TEOPHUH.

Monenu TBEPIOTO, KHUAKOTO U ra3000pa3HOro cocTossHus BemlecTB. Kpucraminueckue u amopdHble
tena. OObsCHEHHE CBONCTB Ta30B, KHUAKOCTEH W TBEPABIX T HA OCHOBE MPHUHIIMIIOB MOJEKYJISPHO-
KMHETHYecKoi Teoprun. CMaurBaHue U KaNnWUISIpHBIE siBJIeHUs. TernoBoe pacuiupeHre u cxaTue.

Temneparypa. TemmepaTypa CBSI3M CO CKOPOCTBIO TEIUIOBOTO JABMXKCHHS YACTHI. BHYTpeHHsIS
sHeprusi. CriocoObl M3MEHEHUs BHYTPEHHEH SHepruu: Terionepeiaya i COBEpIIeHCTBOBaHUE paboThl. Buibl
TEIUIONEpeIayn: TEIJIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE.

KonuuecTBo TeminoTel. YaenpHas TEMIOEMKOCTh BeUIeCTBa. 1eMIO00MEH U TEIIOBOE OTHOIICHHUE.
VYpaBuenue terioBoro Oamanca. [lmaBieHne W OTBepAEBaHME KPHCTALUIMYECKUX BEIIECTB. Y IeNbHAs
teriota miaBneHusa. [lapooOpazoBanume u konjeHcanus. Mcnapenue. Kumnenue. VYpaenbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI OT aTMOC(EPHOTO JTaBICHHUS.

BrnaxxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieJbHasl TEIJI0Ta CrOPaHMUSL.

[Tpunuuner pabotel TemnoBbix apurateneir KIIJ| TemmoBoro nBuratens. TermyioBble OBUTATENH U
3alIuTa OKPYKaIOIIEH Cpeibl.

3aKoH COXpaHEeHHsI U TPe0OPa30BaHUS SHEPTUU B TEIIOBBIX MPOIIECCax.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habmroienue 3a HanpaBieHNEM CMauylBaHUS U KaMILISIPHOTO BO3JCHCTBHS.
CobroieHue TEIIoBOro PacIMPEeHUs Tell.

W3meneHue naBieHus ra3a Npy COXpaHeHUH 00beMa U HarpeBa WK OXJIAXKICHUSI.
[TpaBwia u3MepeHus TeMIrepaTypebl.

Bune! teronepenayn.

OxJax/ieHne Ipy COBEPUICHCTBE PabOTHI.

Harpes nipu coBepiieHuu paboThl MPOU3OIIEN.

CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BEIECTB.

Habmtonenue 3a 30710TOM.

CobmroieHue MOCTOSIHHON TeMIlepaTyphbl IPU IJIaBIECHUH.

13. Moienu TenIOBBIX IBUTATENIEH.

Jlabopamopnuvie padbomot u onvimol.

CoNoOA~WNE

e S
N = o

1 OnbITEl OOHAPYXKEHBI 110 IEHCTBUIO CUIIOBOTO MOJIEKYJISIPHOTO MPUTSKEHMUS.

2 OnbIThI 110 BRIPAIIMBAHHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OMnbITHI IO COOJTIOICHUIO TETJIOBOTO PACIIMPEHNUS Ta30B, JKUAKOCTEH U TBEPABIX TEII.

4 Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBICHHS BO3/AyXa OT €ro o0beMa M HarpeBa Win
OXJIaXKICHHUSI.

6. IIpoBepka rUMOTE3bl JUHUA B 3aBUCUMOCTH OT JJHMHBI CTOJIOMKA SKUIKOCTH B
TEPMOMETPHUYECKOU TPYOKE OT TEMITepPaTypHl.

7. HaGmtonenue 3a M3MeHEHHEM BHYTPEHHEH SHEpPIruu Tena B pe3ylbTaTe Tersionepenadd u
paboTHI BHEITHUX CHIL.

8. HccnenoBanue siBaeHU TermaooOMeHa Mpy MepeMeInBaHIM XOJI0JHON U ropsyei BObI.

9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, MOJYYCHHOW BOJBI NPH TEIIOOOMEHE € HarpeThiM
METAJUIMYECKUM LIMIINHAPOM.

10. OrnpeneneHne yaeIbHON TEIMIIOEMKOCTH BELIECTBA.

11.  HccnenoBaHue mporecca YHUUTOXKCHHS.

12. OrnpeneneHne OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.

13.  Omnpenenenue yaeabHON TETIOTHI TUIABICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MarHMTHbIE SIBJICHUS.



Onexrpuzanus Ten. /[Ba Buaa aIeKTpUYECKUX 3apsaoB. B3aumoneicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBHCHUMOCTB CHJIBI B3aUMOACHUCTBUSI 3apsKEHHBIX Tell OT 3apsjia 3apsAI0B U PACCTOSHUS MEXITY
TeJIaMu ).

OnekTpuueckoe mnoje. Hanpsok€HHOCTh BHEMHUX MoJiel. [IpuHIuUI cynepno3uiuu 3IeKTPUIECKUX
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexktpuyeckux 3apsaoB. OJEMEHTapHbI MexaHu3M 3apsana. CrpoeHue aTtoma.
[IpoBOaHUKYM U TUANEKTPUKH. [l coXpaHEeHuUs 3apsia.

DJIEKTPUYECKUN TOK. YCJIOBUS NOJAJEpPKaHUS ToKa. VMCTOYHUKM MOCTOSAHHOTO Toka. JlelicTBus
AIEKTPUUYECKOTO TOKA (TETIOBOE, XMMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUHN TOK B HKHUIKOCTIX U raszax.

Onektpuueckass 1enb. Cuia Toka. DileKTpuueckoe HarpsbkeHue. CONpOTHBIECHUE IPOBOJHUKA.
VY nenbHOE conpoTHBieHHE BemnlecTBa. 3akoH Oma st yuactka nenu. [locienoBarensHoe U napauieabHOE
COEJIMHEHHE NPOBOAHUKOB.

Pabora u MomHOCTh OTKIIOUEHUS ToKa. 3akoH Jlxoyns—JleHna. OnekTpuueckue Lenu u
aNeKTpUYecKasi FHeprus notpedutesns B 6pTy. KopoTkoe 3akitoueHue.

ITocrosiHHBIE MarHuThl. B3auMoJelcTBUE MOCTOSHHBIX MArHUTOB. MarHutHoe mnoje. MarHutHoe
noje 3eMjiM M €ro 3HadyeHue Ui ku3HU Ha 3emyie. OmnbIT Dpcrena. MarHUTHOE MO0Ji€ BBIKJIFOYAET TOK.
[IpuMeHeHne 5>JIEKTPOMAarHUTOB B TeXHUKE. JIEHCTBME MArHUTHOTO TOJsi HAa TPOBOJHUK C TOKOM.
DneKTpoABUTaTellb NOCTOSHHOIO TOKa. VCnoap30BaHue 3IEKTPOIBUIaTeNe Ha TPAHCIOPTE B TEXHUYECKUX
YCTPOMCTBAX U HA IIPUPOJE.

Onbitel @apaned. SBneHue 3aeKTpoMarHUTHOW MHAYKIUU. [IpaBuiio Jlenua. Dnektporeneparop.
CriocoObl  TOJIyUEHHUSI DJIEKTPUYCCKOW DHEPrHH. OJIEKTPOCTAHIIMKM HA BO30OHOBIISIEMBIX HWCTOYHHKAX
SHEPIUH.

Hemoncmpayuu.

1. DneKkTpu3anus Tel.

2. JIBa BUJIa DIIEKTPUYECKUX 3aPSAI0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEJL.
3. YCTpOMCTBO U JICHCTBHE JIEKTPOCKOTIA.

4. DneKTpocTaTU4YeCKast MHIYKIIUS.

5. 3aK0H O COXPaHCHUH DJICKTPUUCCKUX 3aPsIOB.

6. [TpoBOMHUKY U AUDIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX TPAHULL OTKPBITHIX MOJIEH.

8. VCTOYHMKH OCTOSHHOTO TOKA.

9. JIecTBUS MO OTKIIFOYEHHIO TOKA.

10. DNEeKTPUUECKUIN TOK B JKUJIKOCTH.

11.  Ta3o0BbIil pazpsn.

12. N3mepenne critbl TOKa aMIepMETPOM.

13. N3mepenne HanpsKeHHs! BOIIbTMETPOM.

14.  Peocrar u Mara3suH CONPOTUBIICHU.

15. BzaumopeiicTBre MOCTOSSHHBIX MAarHUTOB.

16. MopenupoBanre HEBO3MOKHOCTH Pa3JICJICHHS TIOJTI0COB MarHUTa.
17. MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

18. OmeIT OpcTena.

19. MarnuTHO€e nojie Toka. JIeKTPOMarHmr.

20. JleficTBe MarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM.

21. DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

22. HccnenoBanue sABiIeHUN 3JIEKTPOMATHUTHON UHYKIIMH.

23.  OmnbiTel ®apajes.

24, 3aBHUCHMOCTD HaIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.

25. DNEeKTpOTreHepaTop TOKa.

Jlabopamopnwvie padbomot u onvimol.

OnbIThI 10 HAOTIOICHHIO 32 DIIEKTPU3AIMEH Tl POBOIHUKOB U MPU COMPUKOCHOBEHHUHU.
JleiicTBrE MCCae0BaHMS TPUBOINT K IMOSBJICHHUIO TIOJIEH HA MTPOBOJIHUKAX U JUAJICKTPHUKAX.
COopka 1 mpoBepKa dNEKTPUIECKOMN IEMH MOCTOSHHOTO TOKA.

W3mepenue u peryinpoBKa CHIIbI TOKA.

N3mepenue u perynupoBaHuie HAMPSHKCHHUS.

HccnenoBanne B 3aBUCUMOCTH OT CWJIBI TOKa, HIYIIETO Yepe3 pPe3UCTOp, OT pe3nucropa

ook wndE



CONMPOTUBJICHHUA U HAIIPSIZKCHUS HA PE3UCTOPC.

7. OneITel, JOEMOHCTPUPYIOLIME BO3JECHCTBHE MPOBOJHUKA HA €ro JJIMHY, IUIONIAb
[IOIIEPEYHOI0 CEYEHUSI U MaTepHall.

8. [IpoBepka mpaBHUl CIOKEHHSI HANPSHKEHUH NPH IOCIEA0BAaTEIbHOM COECIUHEHHH JIBYX
PE3UCTOPOB.

9. [IpaBuna npoBepKH CUIIBI TOKA IIPH MMAPATIIETBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenre pabOTHI OTKIIFOUEHUS TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OrnpenenieHre MOITHOCTH TOKA, UCIIOJIB3YEMOI'0 Ha PE3UCTOPE.

12. HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYILETO Yepe3 JaMIIOUKy, OT HAIPSDKCHUS Ha HEH.

13. Omnpenenenne KII[ nHarpeBarens.

14. HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS IOCTOSTHHBIX MAarHUTOB.

15. N3ydyeHne MarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB MPHU UX 00BEAMHEHUN U Pa3/ICICHHH.

16. [IpoBepbTe NEMCTBHE BKIFOYEHNS TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBIThI, 1EMOHCTPUPYIOIIKUE CUIIY B3aUMOJACHCTBUSA KAaTYIIKH C TOKOM U MAarHUTHON CHJIOU
TOKA U HAIPABJICHUEM TOKA B KaTYIIKE.

18. N3yuenune neiicTBUA MArHUTHOT'O IOJISI HA IPOBOJHUKE C TOKOM.

19.  KoHcrpyHnpoBaHue u u3ydeHue paboThl 3JEKTPOIBUTATEIIS.

20. N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.

21. OnpIThl 1O MCCIEAOBAHUIO SIBJICHUHW 3JIEKTPOMArHUTHOM MHAYKLUMU: HCCIEI0BaHUE
M3MEHEHUH 3HAUYEHUW U HaIlpaBJiI€HUsI UHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexanuueckue siBJICHHUA.

Mexanuueckoe jaBmkeHue. MarepuanbHas Touka. Cucrema orcuera. OTHOCHUTEIBHOCTH
MEXaHUYECKOTo JBHKeHHUS. PaBHOMepHOe NpsMoiuHENHOe aBHxeHue. HepaBHOMepHOE NpAMOIMHEHHOE
nBukeHne. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOe npsMoiinHeliHoe aBmxenue. Coboanoe naaenue. Onpitel [anunen.

PaBHOMepHOEe nBHKeHHE MO OKpyxHOcTU. [lepmon u mepuop oOpamienus. JluneiiHas u yriioBas
CKOpPOCTb. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoi 3akoH Herorona. Tpermit 3akon Herotona. IIpuHnmn
CYINEPIIO3ULINH CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsI CKOIBKEHHS, CUJla TPEHUsI HEOKUTaHHO,
IpYTHU€ BUJBI TPEHUM.

Cuna Ts>KECTH U 3aKOH MHUPOBOT'O TATOTEHHS. Y CKOpEHHE CBOOOIHOTO MajieHusl. J[BHKeHUe TIaHEeThl
Bokpyr CoinHua. IlepBas kocMudeckast ckopocTs. HeBecoMocTh U neperpysku.

PaBHoBecue wmarepuanbHON TOUukH. AOCOMIOTHO TBEpAOE Teyo. PaBHOBecue TBEPAOro Teia C
3aKperuIEHHON 0Ch0 MUKpOpoHa. MoMeHT cuiibl. LleHTp TsokecTH.

WNmnynec Tena. M3menenne numnynbsca. MiMnynbe cuiibl. 3aKOH COXpaHEHHUs MMITyJbca. PeakTuBHOE
JBIYKEHUE.

Mexanunueckasi pabota 1 MOITHOCTh. PaboTa cuiioBasi, ynpyrocts, Tpenus. CBsi3b, SHEpPTHs U padoTa.
[loTreHunanpHas SHeprus Teja, MOJAHMMAIOIIErocs HaJ NOBEpXHOCThIO 3eMiuu. [loTeHumaneHas cuna
ynpyroil npyxuHel. Kunermueckas sHeprus. TeopeMa O KMHETHMYECKOM SHEPruu. 3aKOH COXpaHEHUs
JKOJIOTUYECKON YHEPTHH.

Hemoncmpayuu.

1. HabmtoneHue 3a MeXxaHUYECKUM JBH)KEHHEM OTHOCHUTENIBHO TeJa Pa3HbIX TeJl OTCUETa.

2 CpaBHeHME yTEN U TPACKTOPHUN IBUKEHHSI OJJTHOTO M TOTO K€ TeJa Pa3HbIX TEJI OTCUETA.

3 N3mepenne CKkoOpoCTH U yCKOPEHUE NPSMOIMHENHOTO ABUKCHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

5 HabmtoneHue 3a 1BHKEHHUEM Teja M0 OKPY>KHOCTH.

6. Habmtonenne 3a MexaHMYECKUMH HAampaBiICHUSMH, MPOUCXOASIIMMU B CHUCTEME OTCUéTa
«Tenexxkay npu e€ JJIMHE U YCKOPEHUH JIBUKEHUSI OTHOCUTENIBHO KaOUHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHMS TeJIa OT MAcChl TeIa U IEUCTBYIOIINX HA HETO CHIL

8. Cob:roienne paBeHCTBA CHII IIPU OXpaHe Tell.

9. W3MmeHeHne Beca Tena IpA yCKOPEHHOM JIBUKCHHH.

10.  Ilepenaya ummynbca Ipy KOHTAKTE C TEIL.

11.  IIpeoOpa3zoBaHus SHEPTUU TIPU OOTYICHUH TEI.



12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM OCBELIEHUH.

13. CoxpaHeHre UMITYJIbCa TTPH a0COTIOTHOM CHKATHH.

14. Habmonenne peakTHBHOTO ABUKCHHUS.

15. CoxpaHeHre XUMHUECKOW SHEPTUH TTPU CBOOOTHOM TIaICHHH.

16.  CoxpaHeHHe TEXHUYECKOH SHEPTHU NPU JABMKCHUHU Tella MOANPYKUHEHBI.

Jlabopamopnwvie padbomot u onvimeol.

1. KoncrpyupoBanue Tpakra ajsi pa3roHa U IPOAJICHUS ABMKEHUS [apUKa MK TEICKKH.

2. Omnpenenenue cpeiHell CKOPOCTH CKOJIbKEHUSI OpycKa WIIHM JIBUXKEHUS [IapuKa 110 HAKJIOHHOM
TUIOCKOCTH.

3. Omnpenenenre ycKOpeHUs Tela Mpy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHH IPH DPABHOYCKOPEHHOM JBIDKEHHH 0e3
HAYaJbHOM CKOPOCTH.

5. [TpoBepka rUNOTE3bI: €CIH MPU PABHOYCKOPEHHOM JBMKEHUH 0€3 Ha4albHOW CKOPOCTHU IyTH
OTHOCSITCS KaK K psAy HEUETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH COBIAIAI0T.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI OT CHIIBI HOPMAJIBHOTO JIABJICHHUS.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOIBKCHHSL.

8. Omnpenenenne XECTKOCTU TPYKUHBI.

9. Omnpenenenue CUIIbI TPEHUS TIPU ABUKCHHUU TEJa [0 TOPU30HTAIBHOMN MTOBEPXHOCTH.

10.  Ompenenenue pabOTBl YNPYrOCTH M CHJIBI TNPH MOABEME TIpy3a C HCHOIH30BAHUEM
HEMOJIBYKHOTO U MOJBHKHOTO OJIOKOB.

11.  M3yuenHwue npaBa COXpaHEHHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.
KonebarenpHoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH M3MEHEHUS: NIEPUO/JI, YaCTOTa, aMIUIUTY/IA.
Matematuueckue U NpyKUHHbIE MasTHUKH. [IpeBpaliieHne sHepruu npu NepeMeHHOM JIBUYKEHUH.
3aryxatomue kosnebanus. BeiHyknennbsie konebanusi. Pezonanc. Mexannyeckue BosHbl. CBOMCTBA
MexaHuueckux BoiH. [IpogonpHbie U monepevHbie BOMHBL. J[IMHA BOJH M CKOPOCTh MX PacCHpOCTPaHEHHUS.
Mexannyeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. ['pomMKOCTb 3ByKa ¥ BbicOTa TOHA. OTpaxkeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmtoienue 3a n3MeHEHUEM CUJITBI TeJa YUUTHIBACT CHUITY TSHKECTU U YIIPYTOCTh.
Habuntoienue 3a n3MeHEeHUEM J1aBJICHUS Ha HUTU U Ha MIPYXKHUHE.
Habmtoienne BeIHYX/IEHHBIX KOJIe0aHUI 1 pe30HaHca.
PacnipocTpaneHre JJIMHHBIX U MONEPEYHBIX BOJIH (Ha MOJIETSX).
Habmtoienne BBICOTHI 3BYKa B 3aBUCHMOCTH OT 4aCTOTHI.
. AKYyCTHYECKUI PE30HAHC.
Jlabopamopuvie padomol u onvimel.

S AawNE

1. Onpenenenre NepUOANYHOCTH U NIEPUOA U3MEHEHNS MaTEMaTHUYECKOr0 MasiTHUKA.

2. Onpenenenne NepUOJUUHOCTH U NIEPUOJ1a KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. NccnenoBanue 3aBUCUMOCTH NIEPUOAA U3MEHEHHUS MTO/IBEILIEHHOTO I'Ppy3a OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH IEPUOAA N3MEHEHHUS IPYKUHHOIO MasiTHUKA OT MaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH NEPUO/a U3MEHEHUS! Harpy3KH, MOJIBEIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThI, IEMOHCTPUPYIOLIUE MEPHUOJ HECTAOMIBHOCTH MPYKHMHHOTO MAasTHHKA OT MAacChl
rpy3a 1 )KECTKOCTH MPYKHUH.

7. N3mepenue yckopeHust CBOOOTHOTO MaeHHUs.

Pa3nes 10. Di1eKTpOMArHUTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJTHBI.

DIIeKTPOMarHuTHOE TOJIe. DJIEKTPOMarHuTHBIE BOJHBI. CBONCTBA ANEKTPOMAarHUTHBIX BOJH. Illkama
AJIEKTPOMArHUTHBIX BOJIH. MICrIonb30BaHKe 3I€KTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoustHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimeul.

1. N3ydeHnne CBOMCTB 3EKTPOMAarHUTHBIX BOJH C MTOMOIIBIO MECTHOTO TenedoHa.

Pa3zpnen 11. CBeroBble siBJICHHS.



JlyueBas mogenb cera. Mctounuku cseta. IIpsiMonuHeiiHOE pacnpocTpaHEHUE CBETa. 3aTMEHUS
Comuua u JIynel. Otpaxenue cBera. [1mockoe 3epkaiio. 3akOH OTpaKEHHs CBETA.
[Ipenomnienue cBera. 3akoH mperaomieHus cBera. IlolHOe uccienOBaHME OTPAaKEHUS CBETA.
Vcnonb30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon nyued B nuH3e. Onrudeckas cucreMa ¢oroarnmapara, MUKPOCKOIa U Teneckomna. [as3
KaK OITUYecKasi cucreMa. bin3opykocTh U JabHO30PKOCTb.
Pasznoxxenne Oenoro ceera B crektpe. Omnbitel HbioToHa. CnoXKeHHE CIEKTPaJbHBIX IIBETOB.
Jucnepcus cBera.
Hemoncmpayuu.
[IpsimonuHeitHOE pacpocTpaHeHHEe CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
OnNTHUYECKUN CBETOBO/I.
Xon ydeit B cobuparoieit TuH3e.
XoJ ny4dei B pacCcerBarolleu JIMH3e.
[Tonyuenne n300paxeHHs ¢ HTOMOIIBIO JIUH3.
[Tpunnmn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
Mopens rnasa.
Pasnoxxenue 6emoro cBera B CIEKTpE.
12.  Tlomydenue Gesnoro cBeTa MpU COCTABIICHUN CBETA PA3HBIX I[BETOB.
Jlabopamopnovie pabomot u onvimel.
W3yuute yros oTpaxkeHusi CBETOBOIO Jiyya OT yrija MaJeHusl.
N3ydeHnne xapakTepuCTHKU U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
W3yuute yrois npenomiieHus: CBETOBOIO JIyda OT YIJla aJeHUs Ha TPAHULIE «BO3IyX—CTEKIIO».
[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHJIBI COOMPAIOIINX JIHH3.
OnbITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTPE.
OnBbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPBI.
Pa3zle.11 12. KBaHTOBBIC IBJICHHS.
Onwitel Pesepdopna u mumanerapHas monenb aroma. Mogens aroma bopa. Hcnyckanuwe u
COTPYJHHUYECTBO aTroMa cBeTa. KBaHThI. JIMHENHYaTbIe CIEKTPHI.
PannoaktuBHOCTE. Anbda, OeTa- u ramma-usnyueHus. CTpoeHwe aToMmHOro siapa. Hykionnas
MOJIeb aTOMHOTO szpa. M3oronsl. PannoaktusHele aBinenus. Ilepnon nmonypacnana aToMHBIX sIIEp.
SAnepHble cocTosiHMS. 3aKOHBI COXpPAHEHMs 3apsiI0OBOIO M MAacCOBOTO HACEJNEHHs. DHEprus CBSI3U
aTOMHBIX sifep. TpaHcnopTHBIE NEPEBO3KM M dHEprus. Peakuuu cuHTe3a M neneHus anep. McrouHuku
sHepruu CosiHIA U 3BE3.
SAnepnas sHepreruka. [leiicTBYs paAOaKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPraHU3MBI.
Hemoncmpayuu.
CrieKTphl JOCTHKEHUS U TaPTHEPCTBA.
CrieKTphl pa3anyHbIX T'a30B.
Cnextp BennkoOGputanuu.
Habmtonienue TpekoB B kamepe BuibcoHa.
Pabora cuéTurka HOHU3UPYIOUUX U3TYYEHUH.
Pa3paboTka npoeKkToB co3AaHMsI MUHEPAJIOB U MPOJTYKTOB.
ﬂaﬁopamopnble padomul u onvimol.

BOONOOHWNE

[EEN
=

NoakowhE

SUswNE

1. HaGmronenre crilonHbIX U TMHEHYATHIX CIIEKTPOB CUTHAJIOB.

2. HccnenoBanne TpPEeKOB: H3MEPEHHE SHEPruM YacTHIl 1O TOPMO3HOMY NyTH (IO
dotorpadusam).

3. W3mepeHue panoakTUBHOTO (OHApS.

IHoBTOPHO-00001IAKOILIMIA MOYJIb.

[ToBTOpHO-0000MIAIONINI MOAYNIE MIPEeHA3HAUEH JUIsI CUCTEMATU3alui U 0000IIeHHs TPEIMETHOTO
COZIEpKaHMS U OMBITA ACATEIFHOCTH, MPUOOPETEHHOTO MPU M3yYEHUH BCErO Kypca (HM3HMKH, a TakoKe I
MOJITOTOBKM K OOILEroCyAapCTBEHHOMY 3K3aMeHy MO (HU3MKE JUIsl y4dalluXcs, BHIOPABIIMX ITOT y4eOHBIH
IpeaMeT.



IIpn n3y4eHUn JAaHHOU MOAYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI JEATEIbHOCTH, HA OCHOBE
KOTOpPBIX 0OOecneunBaeTcs JOCTHKEHHE IMPEIMETHBIX U METalpeAMETHBIX pe3yJbTaToB O0O0y4eHHs,
MNPUMCHACTCA CCTCCTBCHHOHAYYHAA I'PAMOTHOCTB: OCBOCHUC HAYYHBLIX MCTOHAOB HCCJIICAOBAHUS NPUPOIALI U
TEXHHUKH, BJIaJICHUE METOAaMH, OOBIACHAIOMNUMHU (PU3HUECKUE SBIICHUS, TPUMEHEHHE MOJYyYEHHbIX 3HAHUI,
pelmiCcHucC 3a/ia4, B TOM NCPCUCHDb KAYCCTBCHHbBIX U SKCIICPUMCHTAJIbHBIX.

[TpuHIMNIHATBHO AEATEIBHOCTHBIM XapakTep MAaHHOTO pasliena peaju3yercs 3a CueT TOro, 4To
06y11a101uneca BBIITOJIHAKOT 3a/laHusA, B KOTOPBIX OHU ITOJIYYar0T:

HAa OCHOBE IIOJIYUCHHBIX 3HAHMW pacro3HaBaThb M HAYYHO OOBSACHATH (PU3MUECKHE SIBICHUS B
OKpY>Karollel cpejie U MOBCEAHEBHOM )KU3HH;

UCIIOJIb30BAaTh HAYYHBIE METOJbl HCCIEeOBaHUS (PU3MYECKMX TOKa3aTesel, B TOM YHCIE IS
IMMPOBCPKU T'UIIOTE3 U IMMOJTYUCHUA TCOPECTHUICCKUX BBIBOAOB,

OOBSCHATh HAYYHBIE OCHOBBI, HAIlPUMEP, CaMble Ba)KHBIE JOCTHKEHHSI COBPEMEHHBIX TEXHOJOTHUH,
MPAKTUYCCKOI'0 MCIIOJIb30BaHUA PA3JIMYHBIX MCTOYHUKOB SHCPruh Ha OCHOBC 3aKOHA TpaHC(bOpMaI_[I/II/I u
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIECTBA OBPA30BAHUA

N3ydyenne ¢usuku Ha ypoBHE 0a30BOro o0mIero 0Opa30oBaHUS HANpaBICHO HA JIOCTH)KECHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

B pesynprate m3ydeHuss (pusmku Ha ypoBHEe 0a30BOro o0mero o0Opa3oBaHUS y OO0YYaromIerocs
(bopMHUPYIOTCS CIIeTYIOLIHE JIMYHOCTHBIE PE3YNIbTAaThl B YACTH:

1) naTpMoOTHYECKOro BOCHIUTAHMA:

. yBO)XEHHE HHTEpeca K HMCTOPUU U COBPEMEHHOMY COCTOSHUIO DPOCCHICKON (hr3nueckoit
HAyKU,

. [IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSAM POCCUNUCKUX YUEHBIX-(PHU3UKOB;

2) rpa:kKIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

. TOTOBHOCTh K aKTUBHOMY DPa3BUTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
npobJIeM, ¢ MPaAKTHIECKUM MPUMEHEHUEM JTOCTH)KEHUH (pr3HKH;

. OCO3HaHHE BAKHOCTU MOPAIbHO-3TUYECKUX NMPEOOPa30BaHUIA B EATEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIIUTAHUS:

. -BOCIIpUATHE 00pa3lioB (U3NYECKOM HayKu: HX TOCTPOCHUH, CTPOrOCTH, TOYHOCTH,
JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 O3HAHUSA:

. OCO3HaHUE IEHHOCTeW (PU3NUECKOW HAyKu KaK MOIIHOTO WHCTPYMEHTa MO3HAaHUS MHpAa,
OCHOB Pa3BUTHsI TEXHOJIOTU, Ba)KHEWUIIEH OCHOBBI KYJIbTYpPHI;

. pa3BUTHE HAyYHOU JTF0O03HATEIBLHOCTH, HHTEpPECA K HCCIIEI0BATENbCKON e TENIbHOCTH;

5) gopMupoBanne KyJbTYpPbl 310POBbS 1 IMOLMOHAJBLHOT0 HACTPOCHMS

. OCO3HaHHE 1IEHHOCTeN 0e30MmacHoro oopasa *KHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,

BaXHOCTU TPaBHJI O€30MacHOTO MOBEIEHHUs Ha TPAHCIOPTE, HA JOPOTax, C ANEKTPUUYECKUM U TETIOBBIM
000py/TIOBaHUEM B OBITOBBIX YCIIOBHUSX;

. c(hOpMHUPOBAHHOCTH HABBIKOB PE(ICKCUU PEBOIIOIIUH, CBOETO MpaBa Ha OLIUOKY U TAaKOTO Ke
IpaBa y Apyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

. AKTUBHOE yYacTHE OpraHW3allid B peau3allid IMPaKTHICCKUX 3a7ad (B paMKaX CEMbH,
0o0pa3oBaTeNnpHOM, ropoia, Kpasi) TEXHOJIOTUYECKOW U COIMAILHOW HAMpaBICHHOCTH, TPEOYIONINX B TOM
yucie u PU3nIecKnX 3HaAHUMH;

. MHTEPEC K MPAKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;
7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:
. OpUEHTAIlMsl Ha TpUMEHEeHHWEe (U3MYEeCKNX 3HAHWKM JJs pelieHus 3axad B 00JacTu

OKpY>Karolle cpe/ipl, INIAHUPOBAHUE MOCIEAYIOIIMX JACHCTBUM U OLIEHKA UX BO3MOYKHBIX MOCIIEICTBUMN IJISI
OKpY>Karollen Cpeibl;

. 0CO3HaHHUe T7100aIbHOr0 XapakTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHus;
8) aganTanusa K MEHSIOIMMCS YCIOBHSAM COLHAJBLHOM ¥ IPUPOAHON CpeAbl:
. HEOOXOIUMOCTh BO BHUMAaHHM I[IPU  BBINIOJHEHUM M  HUCCIEIOBaHUAX  (U3HUECKOM

HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITA U 3HAHUH APYTUX;
. MTOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IESTEbHOCTD;



° CTpeMHeHI/Ie K IOABJICHHUIO HOBBIX 3HaHHﬁ, B TOM YHUCIIC (I)OpMy.HI/IpOBaTB nacu, IOHATHUA,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSAX;

. OCO3HaHWE HEJIOCTATKOB XOPOIIUX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKH;

. IUTAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

. CTPEMIJICHHE aHAJM3UPOBATh U BBISBIIATH B3aWMOCBS3U IPUPObI, 00IECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

. OLICHKA CBOUX JEHUCTBUM C YUETOM OKPYKAKOLIEH CPE/Ibl, C YYETOM BO3MOKHBIX MTOCIIEACTBHIA.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mporpamMM 1o (u3uke Ha YpOBHE 0a30BOTO 00IIero oOpa3oBaHUS Y
oOyvaroruxcsi  (GopMUPYIOTCS ~ MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIMNE T103HABATEIbHBIC
yHI/IBepCEUIbHBIe TCXHOJIOTNYCCKUEC I[ef/'ICTBI/ISI, KOMMyHI/IKaTI/IBHbIG yHI/IBepCEUIBHbIe TCXHOJIOTHUYCCKUC
JEHCTBUS, PETYISATUBHBIE YHUBEPCATbHBIC TEXHOJOTUYECKHUE JICHCTBHSI.

Ilo3naBaTe/IbHBbIE YHHBeEPCAIbHbIE TEXHOJOTHYECKHE 1eiiCTBUS

Ba3oBble JJornueckue aeicTBus:

. BBISIBIISATh M XapaKTEPU30BaTh OT/IEJIbHbIC TPU3HAKH O0BEKTOB (SIBICHU);

. COXpaHSEMbIIl CYIIECTBEHHbI NpU3HAK KiacCU(UKALMK, OCHOBaHHE [yl 0000LIeHHs u
CpPaBHEHUS,

. BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTUBOpPEYMs B paccMaTpuBaeMbIX (pakTax, HaHHBIX U
HAOJIOACHUSAX, CBA3aHHBIX C (PU3NICCKUMU SIBICHUSIMH,

. BBISIBJIATh [IPUYMHHO-CJICICTBEHHBIC CBSI3U IPU  HM3Yy4EHUU (DU3MUECKUX SIBICHUH WU

IMponecCoB, A€JaTb BbIBO/JAbI C UCIIOJIb30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX YMO3aKHIOquHﬁ, BBIIBUT'AaTh
THITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCJIIMYMH,

. CaMOCTOSITENIFHO BBIOpATh CIOCOO pemieHust y4ueOHOW (u3nyeckol 3amaum (CpaBHEHHE
HECKOJIBKMX BapHaHTOB peIIeHHs, BEIOOp Hanbosee MoIXOAsAIIero ¢ yI€TOM CaMOCTOSTEIBHO BBIACICHHBIX
BapUaHTOB).

Ba3oBble ncciieoBaTeIbCKe AeiiCTBHA:

. MCIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATENILCKUN HHCTPYMEHT TIO3HAHUS;

. IIPOBEJCHUE CAMOCTOSATENIFHO COCTABJICHHOIO IUIAHA OIBITA, MEPEHOCHOTO (PU3NIECKOro
AKCTIEPUMEHTA, HEOOJIBIIIOTO UCCIE0BAHMS (PU3UUECKOTO O0BEKTA;

. OLIEHUTh MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpPMAINH, MOITYYEHHON B X0/€ MCCIEeOBAHUS
HJIN DKCIICPUMCHTA,

. CaMOCTOSITENIbHO (POpMyJIMpOBaTh OOOOIIEHUS M BBIBOJBI IO pPE3yJbTaTaM IPOBEJEHHBIX
HaOJIOICHNH, SKCIIEPUMEHTOB, HCCIIEJOBAHUH;

. IIPOrHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (U3UUYECKUX IPOILECCOB, a TaKXKe

BBIJIBUTATh OOPHOY 3a X Pa3BUTHE B HOBBIX YCIIOBHUSIX M KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

. NPUMEHSTh PA3UYHbIE METOJbI, WHCTPYMEHTHI M 3alpochl TpU TIOHWCKE M OTOOpe
MHGOpPMAILIUY WK TaHHBIX C YIETOM MPEI0KEHHON yueOHOM (hpnu3ndecKol 3a1a4u;

. aHAJTM3UPOBATh, CHCTEMATH3MPOBATh U HHTEPIIPETUPOBATH HH()OPMAIHIO pa3IMYHBIX BHIOB U
¢bopM npencTaBieHMs;

. CaMocTOsATEeIbHO BBIOpAaTh ONTHUMaJbHYIO (OpMYy TpEACTaBICHUS HHPOpMALUM U
WUTIOCTPUPOBATh pelIaeMble 33Jayl MEPEeHOCHBIMU CXEMaMH, JuarpaMMamMH, HHOM Trpadukodl M ux
KOMOMHALUSIMU.

KoMMyHUKAaTHBHBIE YHHMBepPCAIbHbIE TEXHOJIOTHYEeCKHe AeiiCTBUS:

. B XOJie OOCYXXJIEHUS MaTepHalIOB, pe3ysbTaThl Ja0OpaTOPHBIX PabOT M MPOEKTOB 3aJal0T
BOMPOCHI TIO CYIIECTBYIOLIEH OO0CYXTaeMOl TeMe M BBICKa3bIBAIOT WM, LIEJEBbIE DEILICHUs 3a1ady |
noJyiep>kaHue OaroxenaTeaIbHOCTH OOLIEHNUS;

o CONIOCTABIIATh CBOM MHEHHSI ¢ MHEHUSAMU JIPYTUX YYACTHHUKOB JHAJIOra, HAXOAUThH IETAIA U
CXOJICTBO ITO3UIIH;

o BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MIUCbMEHHBIX TEKCTAX;

o MyOJMYHOE BBICTYIUICHHE O pe3yibTaTaX YCHEITHOTO HHTEIUIEKTYaJlbHOTO  OIbITa
(PKCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

. MMOHUMAaTh M MCIOJIb30BaTh IMPEUMYINECTBA KOMAHJIHOW W WHAMBUAYATHHOH pPabOTHI TpH

OTpeJIeIEHUN KOHKPETHBIX (PU3UYECKUX MPoOIIeMm;
. NPUHATH COBMECTHYIO [EATEIFHOCTh, OPraHW30BaTh JCHCTBUS IO €€ OCYIIECTBIICHHUIO:



OTMEHHTb y4acTHe, OOCYUTh MPOLECCHI H PE3yIbTaThl COBMECTHOM paboThI, 00CYAUTH MHEHUS HECKOIbKUX
JTIIOJIEH;

. BBIMIOJIHUTh CBOIO 4acTb paboThl, JIOCTUTHYB KadeCTBEHHOI'O pe3ylbTaTa B CBOEM
HaIlpaBJIECHUU U KOOPJIMHUPYS CBOM IEUCTBUS C IPYTUMH YYaCTHUKAMHU KOMaH/IbI;
. OLIEHUTHh KAaueCTBO CBOEr0 BKJAJa B OOIIMH NPOMYKT IO KPUTEPUSM, CAMOCTOSTEIHHO

c(OpMUPOBABIINM B3aUMOJACHCTBUE YUaCTHUKOB.
PerynsiTuBHbIe yHUBEPCAJIbHbIE TEXHOJIOTHYECKHE TeHCTBUS

Camoopranu3anus:

. BBISIBJISITH TPOOJIEMBI B JKU3HCHHBIX W TEXHUYECKUX OOBEKTaX, TPEOYIOIIHE pEelIeHus
(bu3nyecKrx 3HaAHUI;

. OPUEHTHUPOBATHCS B PA3IMYHbBIX MMOJIX0aX MPUHATUSA PEIICHUN (MHAUBUIYalbHOE, IPUHSITHE
pelieHuit B rpyImie, NpUHITHE PEIICHUN );

. CaMOCTOSITENILHO ~ pa3padoTaTh QJITOPUTM pemieHUs (U3MYECKON 3aJauyu  WIH  IUIaH

UCCJICIOBAHMS C YYETOM HHEPreTHMYECKHX PECypCOB M E€CTECTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BapUaHThl PEILICHUM;

. JienaTh BEIOOP M OpaTh Ha ce0st OTBETCTBEHHOCTD 3a PELCHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

. JlaTh a[IeKBATHYIO OLIEHKY CUTYalluu U NPEJIOKUTD TUIAH €€ U3MEHEHUN;

. OOBSICHUTh IPUYHMHY JOCTHKEHHSI (HEAOCTIIKEHHS) PE3yIbTaTOB JACATEIBHOCTH, AaTh OIICHKY
IPUOOPETEHHOMY OTIBITY;

. BHOCHUTh KOPPEKTUBBI B JESATEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBINOJHEHUS (PHU3HUECKOTO

MCCIIETIOBAHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBIIUXCS CUTYallUl, YCTAHOBIEHHBIX
OIIMOOK, BOBHUKIINX BO3MOKHOCTCH;

. OLICHUTb COOTBETCTBHUE PE3YJIbTATA LIEJIN U YCIOBUI;

. MIOCTaBUTH ce0s1 HA MECTO APYrOro YelOBeKa B XOJ€ CIOpa WIN 00CYKJICHUS HAYy4YHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

. IIpU3HABaTh CBOE IPAaBO Ha OMIMOKY IpU YCTAHOBJIEHUM (PU3MUECKUX 337a4 WU MOJOKEHUIN

10 HAYYHbIM TEMaM M TAKOC K€ IIPpAaBO APYIroro.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOydenust B 7 KJjacce NpeIMETHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIOIINXCS YMEHHI:

. WCIIOIb30BaTh MOHATUS: (PU3MUYECKHE M XMUMHUYECKHUE SIBJICHUS, HAOIIOJEHUE, YKCIIEPUMEHT,
MOJIeTIb, TUTOTE3a, (PU3nUeckasl BelIWYMHA, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHHYECKOE JBWIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJUHEUHOE),
TPaeKTOpHUs, PpaBHOACUCTBYIOIIAsS cuia, JAedopmarus (ympyras, IUlacTUdeckasi), HEBECOMOCTb,
COOOIIIAIOIIUECS COCY/IbI;

. pasznuunble sBieHUs (Iupdy3us, TErIoBoe ABMKEHHWE 4YacTHIl BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEpPaBHOMEPHOE [IBIDKCHHME, WHEpIUsA, B3aUMOJCHCTBHME Tei, OanaHC TBEPABIX Tel C
3aKperIEHHON OChIO CEeTH, Tepeaya JaBlIeHUs TBEPABIMU TeJIaMH, KMIKOCTSIMHU U Ta3aMmH, aTMochepHoe
NaBJIeHUE, TUIaBaHUE TeJl, MPEBPAIEHNe XUMUYECKONW SHEPTUH) M0 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIbITA, IEMOHCTPUPYIOIIUX JAHHOE SIBICHHUE;

. pacro3HaBaTh TIIATEILHO U3YYCHHBIC (PU3MUECKIE BO3CHCTBUS B OKPYXKAIOIIEM MUPE, B TOM
gyrcne (U3NYECKUe SBJICHHSI B MPUPOJE: MPUMEPHI JBIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOU U
HEXWBOW MPUPOJE, ACUCTBUE CHIIBI TPEHUS B MPUPOJE M TEXHUKH, BIUSHUE aTMOC(EPHOTO JABICHUS HA
KUBOE TEIO, MJIABAIOIIUE PHIOBI, PHIYard B TeJNie YelOBEKa, MPH ATOM IEPEeBECTU MPAKTUYECKYIO 33]ady B
y4eOHYI0, IPEIOKEHHYIO JOTIOTHUTEIBHBIE CBOMCTBA (PU3HUECKOTO BO3JICHCTBYS,

. ONKCHIBATh W3YYEHHBIE CBOWCTBA TeN U (PU3UYECKUX SBICHUH, HCIONB3yS (PU3NIECKUE
pa3Mmepsl (Macca, 00beM, BEIIECTBO BEIIECTBA, BpeMs, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CHJIa TSDKECTH, BEC, TEIO, CHJIa TPeHHUsI, IaBlieHue (TBEPIOTO Tela, )KHUIKOCTH, Ta3a), BRITAIKUBAIOIAS CUIIA,
MexXaHW4ecKkass padoTa, MOIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJIbI, KOA(P(GUIIMEHT TOJE3HOTO ACHCTBUA,
KMHETUYeCcKass M TOTEHIMAlbHAs DHEPrusi), IPU OMHCAHWU MPABHILHO TPAKTOBATh (PU3UYECKUI CMBICI
BEJIMYMHBI, HUX IMpeoO0pa3oBaHHEe U TpUMEHEHHE (U3MUECKUX BEIWYMH, HaXO0XKACHHE (OPMYIIBL,
CBSI3BIBAIOIIUE JAHHYIO (DM3MUYECKYIO0 BEJIMYMHY C JIPYTHMH KPYIMHBIMH, TMOCTPOUTH TpauKd HU3YUICHUS
3aBUCUMOCTEH (PU3NYECKOTO Pa3BUTHUS;

. XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKHUX SIBICHUI W TMPOIECCOB, C MOMOIIBIO TPaBUI



CIIO)KEHMsI CWJI (BIOJIb OJHOM mpsiMOi), 3akoHa ['yka, 3akoHa Ilackams, 3akoHa ApxuMmenbl, IpaBuia
paBHOBecHsl peiuara (0J0Ka), «30JI0TOTO MpaBUjIa» MEXaHWKH, 3aKOHA COXPaHCHHS (PU3MYECKOW HYHEPTUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUIIUTE €r0 MAaTEMaTHUECKOE BBIPAKEHUE;

. OOBSACHATH (U3UUECKUE SBIICHUS, MPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B JIECATH
Cllydasx IpPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH MPUYMHHO-CICACTBEHHBIE CBS3U, CTPOMTH
00BsCHEHHS U3 1—2 JIOTMYECKUX IIAroB ¢ OMOpod Ha 1—2 m3ydaembIX (U3HYECKUX SBICHUNU (U3HUUIECKUX
MPUHIUIIOB, PU3NIECKOTO 3aKOHA MITH 3aKOHOMEPHOCTH;

. pemnuTh pacuéTHble 3a7auu B Qopmyinax -2, ucmonb3ys 3aKOHBI U (OPMYIIbI, CBSA3BIBAS
¢u3nvecKkue U3MEpPEeHHs: Ha OCHOBE YCIIOBHM aHalIM3a 3a7aydl 3allMChIBaTh KPaTKOE YCIOBHE, MOJCTABIISS
¢burypubie ¢opMbl B (GOpMYJBI U NPOBOJUTH PACUETHBIE JACUCTBUSA, HAXOJUTh CIPABOYHBIC JIaHHBIE,
HEOOXOAUMBIE /ISl pEIICHUS 33/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJIyYeHHON (U3NUecKoi popMsr;

. BBISIBJISTH MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3UYECKUX METOJIOB, B
ONMCAaHWM WCCIEJOBAaHUN Tpeasarath MpPOBEpAEMOE MPENNoNioKeHne (THIOTe3y), HaOIoaaTh H
MHTEPIPETUPOBATh IMOJYUYEHHBIH pe3yabTaT, HAXOAUTh OIIMOKU B XOJE OMbITa, JeNiaTh BBIBOJBI IO €ro
pe3yJipraTam;

. MIPOBOAUTH OMBITHl 1O HAONIONCHUIO 32 (PU3UYECKUMH BO3IACHCTBUAMH WIH (PU3NYECKUMHU
CBOWCTBaMH Tenl: (opMmylia MpOBEpseMbIX KaHAWIATOB, COOMpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0/ OMBITAa U (HOPMYIUPOBATH BHIBOJIBI;

. [IpoBoauTh NpsiIMbIE W3MEPEHUS] PACCTOSIHUM, BPEMEHH, Macchl Teja, 00bEMa, CHIIBI U
TEMIIEpPAaTypbl C MCHOJIb30BAaHUEM CTAaHIAPTHBIX M LUGPOBBIX NpuOOpPoB, (ukcupys cpabaTbiBaHUE
prOOPOB ¢ YIETOM 3aJaHHON a0COTFOTHOW MOTPEITHOCTH U3MEPEHUH;

. UCCJIEIOBAaHUE TMPOBOJUTCS B 3aBUCUMOCTH OT OJHOW (pusnueckoit (GOpMbI CHUIBI C
HCIOJIb30BAHUEM IMPSIMBIX M3MEPEHUH (3aBUCHUMOCTbH APYroil CKOPOCTH JBMKEHUS OT Teja, BPEMEHU
JIBUKCHMSI Tela, TPEHHUsS CKOJBXEHHS OT Beca Tela, KadecTBa OOpaOOTKH TOBEPXHOCTEH Teln u
HE3aBHUCUMOCTH TPEHHUsS CHUJbl OT IUIOLIAJM, CONPUKOCHOBEHUS, CHJIbI YIPYTOCTH OT MPYXKUH,
BBITAJIKMBAIONICH CHUJIBI). OT OO0beMa MOTPYKEHHOW 4YacTH Tela W OT IUIOTHOCTH >KUIKOCTH, €€
HE3aBHCUMOCTh OT IUIOTHOCTH, T€jJa OT IJIyOWMHBbI, HA 3TOM IMOIPYKEHUU TeJla, YCIOBUH IJIaBaHUS TeJ,
yCIIOBUI paBHOBECHs pblyara v OJIOKOB), y4aCTBOBATh B IUIAHMPOBAHMH MaTEeMaTHUYECKUX HCCIIEIOBAHUM,
nepeMeniaTb M BBIIOJHATh W3MEpPEHUs, CleAys MpeaoKEHHOMY IUIaHy, (UKCHPOBATH IOJIyYE€HHBIE
pe3yabTaThl B 3aBUCUMOCTH OT (PU3MYECKMX BEIMYMH B BUJAE MpeaiaraeMbIX TaOIuI] U TpadHKoB, IeNaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

. MIPOBOJIATCST JIONIOJHUTEIbHBIE W3MEPEeHUs: (PU3MUECKOW BENWYMHBI (TJIOTHOCTH BEIECTBA
KHUJAKOCTH M TBEPJOro Teja, CWIa TPEHHUS CKOJbXKEHHS, JABJICHHE BO3/1yXa, BBITAJIKUBAIOLIAs CHUIIA,
JeCTByIONAasi Ha MOrPYKEHHOE B JKUIKOM Teje, KOA((UIMEHT MOJE3HOrO NEHCTBUS MPOCTHIX METO/O0B),
cleysl NMpenaoKEeHHOM WHCTPYKLUMHU: TpU BBINOJIHEHUMM H3MEPEHUH HaOmofaidTe 3KCHepHMEHTAIbHYIO
HACTPOUKY U COXpaHANTe 3HaYeHHE UCKOU (OPMBI;

. co0IroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;

. OCHOBHBIE NPUHIMIBI JIEHCTBUS NMPHUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, cooOllaromecs Ccocybl, OapoMeTp, pbluar, MOJABMKHBIH M HEMOABM)KHBIN OJIOUHBIH,
HAKJIOHHAs IJI0CKOCTH;

. OXapaKTeprU30BaTh MPHUHIIUIIBI IEHCTBUS M3Y4aeMbIX NMPUOOPOB U TEXHUYECKUX YCTPOICTB C
OMOpOi Ha WX omucaHus (B TOM YHMCIE: MOIIIMIHUKH, BOJONPOBOJHBIE YCTPOMCTBA, TUAPABIMYECKHMA
MPeCcCc, MaHOMETP, BEICOTOMED, MOPIITHEBOM HACOC, apEOMETP), UCTIOJIB3YsI 3HAHUS O (PU3MUECKUX CBOMCTBAX
Y YCTaHOBJIEHHBIX (PU3MUECKUX 3aKOHAX M 3aKOHAX;

. MPUBOJIUTH MPUMEPHI (HAXOAUTh UHPOPMAIIUIO O MPUMeEpax) MPaKTUYECKOro UCIOJIb30BAHUS
($u3NYeCKUX 3HAHUU B MOBCEIHEBHOMN XU3HU Ul oOecredeHns 6e30MacHOCTH Npu paboTe ¢ npudopamu u
TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHHUS 370pPOBbsS U COOIIOACHUS HOPM IKOJIOTUYECKOTO MOBE/IEHUS B
OKpY>Karollel cpeie;

. U3Y4YUTh BBIOOP HCTOYHUKOB HH(popMauuu B VHTepHETEe B COOTBETCTBUU C 3aJJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUH W METOJla CPAaBHEHMS PA3JIUYHBIX HCTOUYHUKOB
MPEINOYTUTETHHON HHPOPMAIIIH, KOTOpasi SBJSETCS MPOTUBOPEUNBON MIIM MOKET ObITh HEJIOCTOBEPHOM;

. UCTOJb30BAaTh TPU BBIIOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIONYJSIPHYIO JIMUTEpaTypy
(bu3MYecKoro cojaepKaHMsl, CIPaBOYHBbIE MaTepUalbl CeTH, pecypchl MHTepHera, Biaaerh mnpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, KOHBEPTUPOBATH MH(OPMALIHMIO U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh KpaTKHWE MHCbMEHHbIE M YCTAapEeBIIME COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB



uHpopManuu (PHU3UYECKOro COJCpKAHUSA, B TOM YHCIE MYOJUYHO MyOIMKOBAaTh KpaTKUE COOOIIEHHS O
IIpOeKTax O€30MacCHOCTH WM HAayYHBbIX HCCIEAOBaHMSX, IPU ATOM YMENO HCIOJIb30BaTh H3YyYCHHBIH
MOHATUIHBIN anmapaTHBIN Kypc (PU3UKH, COMTPOBOXKAAIONINI BBHICTYINICHHE HA TIPE3CHTAIINN;

. IIPU BBIIIOJHEHUHU NTPOEKTOB U UCCIIEAOBAHUIX BECTU OOA3aHHOCTH B TPYIIE B COOTBETCTBUU
C IIOCTABJICHHBIMM 33Ja4aMM, KOHTPOJMPOBATH BBIIOJIHEHHUE IUIAHOB [JEHCTBUM, aJ€KBAaTHO OLIEHHWBATH
MacmTald BKJIaZa B AEATEIbHOCTh I'PYIIIBI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aMMOJAEHCTBHE, CIEIUTH 3a
MHEHHUEM OKPY’KAIOILIUX.

K koHuy oOydeHus B 8 kJiacce nmpeqMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)KaTb
c(OPMHPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUI:

. HCII0JIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKCHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BEUIECTB, KPHCTAUIMUYECKHUE M aMOp(HBIC Tella, HACBHIIICHHBIM W HEHACHIICHHBIA
ap, BJIAXXHOCTb BO3/1yXa, TEMIIEPATypa, BHYTPEHHsISI DHEPIHs, ABUIaTeNb, dJIEMEHTAPHBIA 2JICKTPUYECKUAN
3apsif, IEKTPUUECKOE 110JI€, IPOBOJAHUKH U JUAJIEKTPUKHU, IIOCTOSIHHBIN TOK, MArHUTHOE T10JIE;

. pasnuuHble sABJICHMS (TEIJIOBOE pACUIMPEHHE M YAJIUMHEHHE, TeIulolepesaya, TEeIlIoBOe
paBHOBECHE, CMAauMBaHKE, KAIUJUISIPHBIE SBJICHUS, UCIIAPEHUS, KOHJICH AU, [IJIaBI€HUE, KPUCTAJUIU3ALMs
(oTBepAeBaHKE), KHUIIEHUE, TeIulonepenadya (TeIIONpPOBOJAHOCTb, KOHBEKIMS, W3IY4YE€HHE), SJIEKTpU3ALMs
TeJa, B3aMMOJICUCTBUE 3apsA0B, AEUCTBUE pa3psaia TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJEHCTBUE MAarHUTOB,
JIeCTBUE MAarHUTHOIO TOJs HA MPOBOAHUK C TOKOM, 3JEKTPOMAarHUTHas MHAYKLUS) MO ONUCAHHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OTIBITA, JEMOHCTPHPYIOIIETO TAHHOE (PU3UIECKOE SBIICHHE;

. pacro3HaBaTh TIIATEIBHO U3YUYEeHHbIEe (U3NYECKHUE BO3ACHCTBHS B OKPYXKAIOIIEM MUPE, B TOM
yrcie (pu3nuecKue sIBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE M KAIWJUISIPHBIC SBIICHHUS B MPHPO/IE,
KpUCTauIbl B mpupoze, uznydeHue CouiHua, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE pO3,
TyMaHa, UHEesl, CHEera, 3JEeKTPUYECKHUE SIBJICHUS B OKpYXKaloIleM MUpe aTMocdepa, IEeKTPUUYECTBO KUBBIX
OpPraHU3MOB, MAarHUTHOE IoJie 3eMiu, Apeil( MOIHOCOB, POJIb MArHUTHOTO MOJS JUIi JKU3HU Ha 3emile,
MIOJIIPHOE CUSIHUE, TIPU 3TOM CJIeNaTh MPAKTUYECKYIO 33/ayy B yueOe 10 MepeHocy, OTAaTh NPEANOYTEHHE
OCHOBHBIM CBOICTBaM (MpU3HaKaM) (PU3UYECKOTr0 BO3/IEHCTBYS;

. OlMCaTh W3y4YCHHBIE CBOWCTBA Tel W (U3NYECKUX SIBICHUH, HCHOJIB3ysd (QHU3UIECKUE
U3MepeHus (TeMIeparypa, BHyTPEHHss SHEPrHsl, KOJIUUYECTBO TEIUIOTHI, Y/AeIbHAas TEIJI0EMKOCTh BEIECTBa,
yJllenbHas TEIUIOTA IJIaBJICHUs, YAeIbHAas TEIUI0Ta IapooOpa3oBaHus, yAelbHas TEIUIOTa CrOPaHus TOILUIMBA,
KOA(Q(QUIMEHT IOJIE3HOT0 JEeMCTBUS TEMJIOBOM 3HEPruM, OTHOCUTENbHAs BIAXXHOCTh BO3/1yXa, CKOPOCTb
3apsifa, CUIa TOKA, JIEKTPUYECKOE HAIIPSHKEHHUE, PE3UCTOPHBIA MPOBOIHUK, DJIEKTPUYECKOE CONPOTUBIICHUE
BEIIeCTBA, pad0Ta M MOIHOCTb TOKA), IPH OMMCAHUH MTPABUIILHO TPAKTOBATH (PU3NUYECKUN CMBICI BEJIMYMHBI
HaNpsDKEHUS U YYUTHIBATh (PU3NYECKYIO BEIMYHMHY, HAXOAUTh (OPMYIy, CBA3bIBAs JaHHYIO (DPU3HUECKYIO
BEJIMYMHY C JPYTUMH BETMYMHAMH, CTPOUTH I'papUKH U3YUEHHBIX 3aBUCUMOCTEH peallbHbIN pa3Mep;

. XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUX SIBJICHUM M MPOIECCOB, MCIOIb3Ysl OCHOBHBIE
MOJIOKEHHUST MOJICKYJSIPHO-KUHETUYECKUX TEOpUH BEIeCTB, MPHHLUUI CYNeprno3uuuud mnojed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma Juid yyacTka Lemnu, 3akoH Jlxoyis-JleHua,
3aKOH COXpaHEHUs SHEpruM, MPU 3TOM MpuUaBas CIOBECHYI (OPMYIMPOBKY 3aKOHAa M 3alUIINTE €ro
MaTeMaTHYeCKOE BhIPAKEHUE;

. OOBSICHATh (PU3MYEcKHe MPOLECChl U CBOMCTBAa Tel, B TOM 4YHCIE M B JECATH CIydasx
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH MPUUMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHS
u3 1-2 Jjoruyeckux ImIaroB ¢ OMOpHOW Ha 1-2 wu3ydaeMblX (U3NYECKUX SIBICHUH, (U3NIECKUX
3aKOHOMEPHOCTEN;

. peluTh pacyéTHble 3aJaud B 2—3, MCIOJB3Ys 3aKOHBI U (OPMYIbI, CBA3BIBAS (PU3UUECKUE
W3MEPEHMS: Ha OCHOBE YCIOBUM AaHAIN3a 3a/1a4 3alUChIBaTh KPATKOE YCIOBHE, BBIABIITH HEIOCTATOK
JAHHBIX Ui pelIeHMs 3aj]lad, BHIOMPATh 3aKOHBI U (HOPMYIIBl, HEOOXOAUMBIE il €€ pelleHHs, TPOBOIUTh
PacuéThl U COMOCTABIIATH MOTYYEHHOE 3HaUeHNE (PU3UUECKHE pa3Mephbl C U3BECTHBIMU JAHHBIMU;

. BBISIBJISAT MIPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh C TOMOIIBIO (PU3MYECKHX METOJOB, C
MOMOUIBI0  ONMHCATENbHBIX HCCIEOBAaHUM, TMpeajaratb IpoBepsieMble MPEINOJIOKEHNs, OLIEHUBATh
IIPaBWJIBHOCTb MOPsIIKA IPOBEIEHNUS UCCIIEJOBAHMS, J€NIaTh BBIBOIBL;

. MIPOBOASTCS OMbBITHI MO HAOMIOACHNUIO (PU3UYECKOTO BO3JAEHCTBUS WM (PU3MUECKUX CBOMCTB
Tena (KamwUIApHBIE SIBICHUS, 3aBUCHMOCTb JaBJIEHUS BO3/yXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH
Ipoliecca OCThIBAHUS U HAarpeBaHMs NP M3ILyYEHUH OT I[BETa U3Jlydarollei (IOoromaoleil) NoBepXHOCTH,
CKOPOCTH MCIIapeHMsI BOJbI OT TEMIIEPATYPHI JKUJKOCTH U IUIOUIA/IA €€ MOBEPXHOCTH, JIEKTPU3ALUU TN U
B3aMMOJCHCTBUE DJICKTPUYECKUX 3apAl0B, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHWTOB, BU3YaJIU3ALHS



MarHMTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB, I€HCTBUE MarHUTHOIO MOJIS HA POBOJHUKE C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJIBUTATelNsl MOCTOSHHOTO TOKa): (OpMYIUPOBATH IMPOBEPSiEeMbIE CHIIBI,
coOMpaTh YCTAaHOBKY H3 NPEAJIOKEHHOrO 00OpyIOBaHHWsS, OMMCHIBATH XOJ ONbITA U (HOPMYIHPOBATH
BBIBO/IBI;

. [IpoBoauTh NpsiMblE M3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIILHON BJIAXKHOCTU BO3/yXa, CHJIbI
TOKa, HANpSOHKEHHUS C HCIOJb30BAHUEM COOTBETCTBYIOIIMX MPUOOPOB U AATYUKOB TEIIECHOM BEITUYMHBI,
CpPaBHMBATh PE3YJIbTAThl H3MEPEHUN C YUETOM 331aHHOM a0COJIFOTHOM MOTPELIHOCTH;

. MIPOBEJICHUE HCCIIEIOBAaHUSI B 3aBUCUMOCTH OT OJHOW (hM3MUYECKOI BEIUYMHBI OT APYroi ¢
HCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUN (3aBUCUMOCTb COIIPOTUBIIEHHS IPOBOAHUKA OT €ro JUIMHBI, IJIOLAAN
MIONIEPEYHOI0 CEYEHUs1 M pa3Mepa BEIIeCTBAa IMPOBOJHMKA, CHJIbI TOKA, MAYLIErO 4Yepe3 MPOBOAHUK, OT
HalpsDKEHUs Ha IIPOBOJAHMKE, HCCIIEIOBaHMUS IIOCIEJOBATEIbHOIO U MApajuIEIbHOTO COECIUHEHUS
MIPOBOJHHUKOB): IJAHUPOBATh HCCIEAOBaHUWE, COOp JaHHBIX U TPOBEACHHE W3MEpPEHUM, cleays
NPEUIOKEHHOMY IIJIaHy, (UKCHUPOBATh IOJyYCHHBIE PE3yJIbTaThl B 3aBUCMMOCTH OT BUAA TaOIUI |
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

. MIPOBE/ICHUE JTOTIOJIHUTEIBHBIX U3MEpeHUl (hU3nUecKoi BeTUUUHBI (yAeIbHas TETI0EMKOCTD
BEIIECTBA, COMPOTHUBIICHWE MPOBOJHMKA, paboTa MU MOIIHOCTh TOKA): IJIAHUPOBATh HU3MEPEHHUS, COOUPATH
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIJI€ZIOBATh IMPENJIOKEHHOW HHCTPYKLUHMHU M PAaCCUUTHIBATh 3HAUYEHMUS
HU3MEpEHUI;

. co0JIr0aTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU PadOTe ¢ 1a00paTopHBIM 000pYyI0BaHUEM;

. XapakTepru30BaTh MPUHIUIBI IEHCTBUS U3y4aeMbIX MPUOOPOB U TEXHUUYECKHUX YCTPOMCTB C
OIOPOH B UX ONMCAHUHU (B TOM YHUCIIE: CUCTEMA OTOIJIEHUS JI0Ma, TUTPOMETP, apoBasi TypOUuHA, aMIEPMETD,
BOJIbTMETP, CUETUYHMK AJIGKTPUYECKOM DHEPTUH, OJJIEKTPOOCBETUTENbHBIE MNPHOOPHI, HarpeBaTelbHbIC
AIEKTPONPUOOPHI (IPUMEPHI), IJIEKTPUUECKHE MPEAOXPAHUTENIN, SJIEKTPOMArHUTHI, SJCKTPOJABUTATEIN).
MOCTOSIHHBIA TOK), HCHONB3Ysl 3HAHUS O (PU3NYECKUX CBOWCTBAX M OOECIECYEHHOCTH (PUINYECKUMU
YCIIOBUSIMU;

. pacrno3HaBaTh MPOCTEUIINE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXeMaM
U CXEMaTUYECKUM PHUCYHKaM (KUAKOCTHBIM TEpMOMETp, TEPMOC, IMCUXPOMETP, THMIPOMETP, ABHUIaTelNlb
BHYTPEHHEIO CrOpaHHs, OJJIEKTPOCKOM, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKUX Lemed ¢
MOCJIE0OBATEIbHBIMU U JIOTUYECKUMH COEJUHEHHUSIMH DJIEMEHTOB, TII0Ka3bIBasl YCJIOBHBIE 3JIEMEHTHI
0003HAYEHUS AIEKTPUUECKUX LIeTIeH;

. MIPUBOJIUTH NMPUMEPHI (HAXOAUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUUECKOTO HCIIOIb30BAHUS
¢u3nUecKux 3HaHUHM B MOBCEIHEBHOM JKU3HU JUIs oOecrieueHust 6e30MacHOCTH pU paboTe ¢ mpubopaMu U
TEXHUYECKUMH YCTPOICTBAMH, COXPAHEHHUS 370POBbsS M COOIIOACHHUS HOPM IKOJIOTMYECKOTO MOBEIEHUS B
OKpY>Karollen cpele;

. UCCIIEIOBaTh MOMCK (U3MYECKOro cojiepkaHuss HHpopMmanuu B HHTepHeTe Ha OCHOBE
CYIIECTBYIOIMX 3HAHUN U METOJ[a CPAaBHEHHUs TOTIOJIHUTEIbHBIX HCTOUHUKOB MPEAI0OKEHHON HHpOpMaIH,
KOTOpasi SIBJSIETCS] IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;

. UCIOJb30BAaTh TMPU BBINOJHEHUH YYEOHBIX 3aJaHUH HAy4YHO-TIONYJSIPHYIO JIMTEpaTypy
(bu3NUYecKoro cojaepKaHMs, CIPaBOYHBIE MaTepuanbl CeTH, pecypchl MHTepHera, BiafeTh NpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, KOHBEPTUPOBATh MH(OPMAIIMIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

. CO3/1aBaTb COOCTBEHHbIE ITMCbMEHHBIE U KpaTKHE YCTHbIE COOOIICHHS, OOMEHHBAsCh
uHpopManrel U3 HECKOJIBKMX MCTOYHHKOB PEabHOTO COJIEPXKaHMs, B TOM UYMCIIE PE3yJIbTaTOB MPOEKTHOMH
WJIM UCCIIEI0BATEIBCKON EATEIbHOCTH, IIPU 3TOM YMEJIO UCIIOJIB30BAaTh N3YUEHHBIN MOHATHBIN arllapaTHbIN
Kypc GU3UKH, YTO IPUBOJIUT K MPOBEJCHUIO MTPE3CHTALIHIA;

. IIpU BBIOJIHEHUU MPOEKTOB M (U3MYECKUX MCCIEIO0BAaHUN ONpeAenuTh O00A3aHHOCTU B
IpynIe B COOTBETCTBUU C IIOCTABIECHHBIMU 3a/1ad4aMH, KOHTPOJIUPOBATh BBINOJIHEHHE INIAHOBBIX JAECHCTBUN U
KOpPpEKTUpOBaTh WX, AaJEeKBAaTHO OIIEHMBAaTh BKJaJ B JIEATEIbHOCTb TPYIIbI, BBICTPAWBAThH
KOMMYHHUKAaTHBHOE B3aUMOJECHCTBUE, TOCTOSIHHO 5 PELIMTEIBHO pa3periato KOH(MINKTHI.

K xonmy oOyuenus B 9 kJjacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

. WCIIOJIb30BaTh  MOHSTHS: CHCTeMa OTcueTa, MaTepualbHas TOYKa, TPAEKTOpHs,
OTHOCUTEJIBHOCTh ~ MEXaHHUYECKOro JBWXKeHMd, jAedopmanus (ynpyras, IUIacTHUECKas), TpPEHHE,
LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, HEHTP TSHKECTH, aOCOIMIOTHO TBEPOE TEIO,
LEHTP TSDKECTH TBEPIOrO Tesla, paBHOBECHE, MEXaHMYECKHe KojeOaHWs M BOJIHBIL, 3BYK, MH(pa3ByK H
yIBTPa3BYK, JJEKTPOMArHUTHbIE BOJIHBI, IIKajla JJEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTb U



JaTbHO30PKOCTh, CIIEKTPbI UCITYCKAaHUS U pa3fieneHus, anbda, 6eTta- 1 raMMa-u3aydeHus, H30TOIIbI, siJepHas
SHEPIreTHKA;

. pasnuyHble sBIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE TNPSMOJMHEHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE [BIKEHUE, TMaJeHHe TMaJeHHsl Tel, aMIUIMTYyAE JBUXKECHHS 110
OKpPY>KHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTUBHOE [BM)KCHUE, INEPEMEHHOE MABIDKEHHE (3aTyXalolme H
BBIHYXJICHHbIE KOJeOaHHUs), PE30HAHC, BOJHOBOE [IBI)KEHUE, OTpPaXKCHHE 3BYKa, MPSMOJIUHEHHOE
U3Iy4YCHUE, OTPAKCHHE M TPEIIOMIICHHE CBETa, MOJHOE OOHApy>KEHHE OTPaXXCHUs CBETa, MPUMEHEHUE
0enoro cBera B CIIEKTPE M CIOXKEHHE CHEKTPAJIbHBIX I[BETOB, AMCIEPCUSI CBETA, PaJHOAKTHUBHOCTb, CBS3b
JUHEWYaTOr0 M3JIYYEHUS W3IY4YCHHUs) MO OMUCAHUIO HMX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX KOHKPETHOE SIBIICHUE;

. pacrio3HaBaTh H3ydaeMble (PU3UUYECKHE BO3ICHCTBUS B OKPYXKAlOIIEM MHUpPE (B TOM YHCIE
(busnueckre SBICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI, IBHXKEHHE M1aHeT CONIHEYHON CUCTEMbI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHW3MOB, HM3YYEHHE 3BYKOB J>KHBOTHBIX, 3EMIICTPSACCHHE, CEHMCMUYECKHE BOJHBI,
I[yHaMH, 5XO0, I[[B€Ta TeJ, ONTHYECKHUE SBJICHHUS B ECTECTBEHHOE OHOJIOTMYECKOE BO3JICHCTBUE,
MPOUCXOJISIIEe B pe3ylbTaTe YIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO W3IYyYeHHWH, OCHOBAaHHOE Ha
paMoOakTUBHOM (OHE, KOCMHMYECKUX JIydaX, PaJMOAKTUBHOM W3JIYYEHUHU, HUCIYCKAIOIIEM MUHEPAJIbI,
BO3JCHCTBUHU PAIMOAKTHUBHBIX M3JTy4YCHHH Ha OPraHW3M 4YelOBEeKa), MPU ITOM MEPEBECTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO ITPAKTUKY, IIPEANOYUTS JOMOIHUTEIbHbIE CBOMCTBA (IPU3HAKHN) (PU3UUECKHX BEIIECTB;

. OINMCHIBATh W3YYEHHBIC CBOMCTBAa Tena W (DU3MUYECKHE SBICHHSA, HCIONB3YS (U3NYECKHE
pasMepbl (cpedHsii W MrHOBEHHAass CKOPOCTh MPU HEPaBHOMEPHOM JBMKCHHHM Tejla, YCKOpPEHHE,
nepeMeIeHue, MmyTb, YIJIoBas CKOPOCTb, CWJIa TPEHHS, CWIa YIPYrOoCTH, CHJIA TSDKECTH, YCKOpEHHE
CBOOOJHOTrO TMaJeHUsi, BEC, UMIYIbC Tela, HMIYJIbC). CUJIbI, MeXaHuWdeckas paboTa ¥ MOIIHOCTD,
MOTEHIMAJbHAsE SHEPrUsl Teja, MOJbeM HaJ TOBEPXHOCTHIO 3E€MJIM, TOTCHIMAJIbHAS SHEPTHs CKATOU
MIPYKUHBI, KHHETUYECKAasi SHEPTUs, TIOJIHAS MEXaHWYeCKasi YJHEPIHsl, IepHo] U KojiebaHue KoneOaHui, 1auHa
BOJIH, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, IMOKA3aTelb MPETOMIICHHUS CPEbl), IPU OMHCAHUH
MPaBWJIBHO TPAKTOBATh (PU3UYECKUIN CMBICT BKIIOYAIOT BEIMYMHY, IPUMEHEHUE U OCHOBHYIO (PU3UYECKYIO
BEJIIMYHMHY, HaX0XKJIeHHE (hOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HMUECKYIO BETHUMHY C IPYTUMHU BEITHYMHAMH,
MOCTPOUTD IpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUUECKUX JIUIL;

. XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBICHHUS M TMPOIECCHI, HUCIONB3YS 3aKOH
COXpPAHEHMs PHEPTuH, 3aKOH BCEMHUPHOTO TATOTEHUs, MPUHLUI CYNEPIO3ULUN CUJI, MPUHLIUIBI ['anumen,
3akoHBI HhIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKCHUS M TPEIOMIICHHS, 3aKOHBI COXPAHEHUS
3aps1I0BOIO M MacCOBOT'O YMCIIA CBETA MPU AJEPHBIX PEaKIHsIX, IPH 3TUM JJaeM CIOBECHYIO (hOpMYITy 3aKOHa
Y 3aIHMCHIBAEM €r0 MaTeMaTHYECKOE BBIPAKEHHE;

. OOBSICHATh (PU3MYEcKHe MPOLECChl MW CBOMCTBAa Tel, B TOM 4YHCIE M B JECATH Clydasx
MPAaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBISABISATh NPUIHMHHO-CIICIICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUS
u3 2-3 JIOTMYECKUX IIAroB C OMOPHOW Ha 2—3 M3yYeHHBIX (PU3MUECKUX 3aKOHOMEPHOCTEH, (U3UUECKUX
3aKOHOMEPHOCTEH MIIM 3aKOHOMEPHOCTEI;

. peluTh pacy€THbIe 3a7a4yM (OMUpAIOLIMecs Ha CHCTEMY M3 2—3 aJrOPUTMOB), HMCIOJB3Ys
3aKOHBI U (opMynbl, CBA3BIBAIOIIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE YCIOBUM aHanM3a 3ajad,
3aIlMCBIBAaTh KPaTKOE yCJIOBUE, BBIABIATH HEJOCTAIOIINE WIIH MTOBTOPSIIOIIMECS JaHHbIE, BBIOMPATh 3aKOHbI U
dbopMybl, HEOOXOMUMBIE IS PEIICHHs], MPOBOANUTH PACUYETHl M OLEHUTHh PEATUCTHYHOCTH MOJIYYCHHOTO
3Ha4YeHUs1 PU3NIECKON MepbI

. pacrio3HaBaTh MPOOIEMBI, KOTOPhIE MOKHO PEIIUTh C MOMOIIBI0 (PU3MYECKUX METOJNOB, C
MIOMOIIIBI0  ONMHUCHIBAIOIIMX HCCIEAOBAaHMM, TIpe/iaraTb MpOBEpseMble MPEANOI0KEHUs, OIIEHUBAThH
MPaBUIHHOCTh TOPSIKA MPOBEACHUS HWCCIEIOBAHMMA, JeNaTh BBIBOJBI, WHTEPIPETHPOBATH PE3YIbTATHI
MCCIIEIOBAaHU U OTIBITA;

. MIPOBEJICHUE ONBbITAa MO HAOMIOACHHUIO (PU3MUECKOro BO3AECUCTBUS WM (PU3MUECKUX CBOMCTB
Ten (M3ydeHue BTOpOro 3akoHa HboTOHA, 3aKOHA COXpAaHEHUS dHEPrHH, Meproja KoineOaHui MpyKUHHOTO
MasiTHHKAa OT MaccChl M JKECTKOCTH TPYKUH M HE3aBUCHUMOCTH OT Pa3MEpOB MaJbIX (OpM, IPSIMOIMHEHHOE
pacrpocTpaHeHHe CBETa, paclpoCTpaHEeHUe Oeloro cBeTa B CHEKTpe, U3yUeHHE CBOICTB). M300pakeHHE B
MIJIOCKOM 3€pKalie U CBOMCTBO HM300pakeHUsI 0OBbEKTa B cOOMparolieil JuH3e, HAOII0/IeHNEe CIUIONIHBIX
JMHEWYaThIX CIIEKTPOB: CAMOCTOSITENFHO COOMpaTh YCTAHOBKY M3 pe3epBHOro Habopa 000pyqoBaHuS,
OIHCHIBATh XOJ1 OTBITA U €r0 PEe3yIbTaThl, GOPMYIHUPOBATH BHIBOJIBI;

. MIPOBOJIUTh IPU HEOOXOAMMOCTH TPOBEIACHUS MPSAMBIX H3MEPEHUH, ONpEeNeNsTh CpeaHee
3HaUYCHHE H3MepsieMOl BenudyuHbl ((POKycHOE paccTOsHHE coOuparomeld JUH3bI), 00OCHOBBIBATH MYTh



BbIOOpa U3MepeHHs (M3MEPUTENHFHOTO TPUO0opa);

. IIPOBOJIUTh HCCIIEOBAHUE 3aBHCHUMBIX (M3MUECKUX BEIMUYUH C HCIOJIB30BAHUEM IPSIMBIX
M3MEpeHui (3aBUCHUMOCTb IyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayallbHOW CKOPOCTH,
NepUOJl N3MEHEHHsI MATEMaTUYECKOI0 MasiTHUKA OT JUIMHBI HUTH, B 3aBUCIMOCTH OT yIJIa OTPa)KEHUs CBETA
OT yrjia MOBOPOTA U YIJIa MPEJIOMIICHHS OT yIJia TIOBOPOTA): IJIAHUPOBATH UCCIIEOBAHUE, CAMOCTOSATEILHO
OIIpENIeNIATh YCTAaHOBKY , (DUKCHPOBATh MOJYYECHHbIE PE3yJbTaThl B 3aBUCUMOCTH OT TEJIECHBIX BEJIWYMH B
BUjie TaOJIUIl U TPaQUKOB, A€TaTh BEIBOABI 110 pPe3yJibTaTaM UCCIIET0BaHMS;

. IIPOBE/ICHUE JONOJHUTENbHBIX H3MEPEeHUN (U3MYECKON BEeJIMYMHBI (CpeIHSsl CKOPOCTh U
YCKOpEHHUE Telia MPH PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOTO MaJIeHUs, )KECTKOCTh PY>KUHBI,
KO3 (QULIMEHT TPEeHHsI CKOJbKEHUs, MEXaHW4yecKass paboTa M MOIIHOCTb, 4acTOTAa U IEPUOJ HU3MEHEHHs
MaTEeMaTHYeCKOTO M MPYKUHHOTO MAasTHUKOB, ONTHYECKAas cuja COOMpAIOLIeH JHH3BI, pagHOaKTHBHBIHN
(OH): MIAHUPOBATh U3MEPUTH, COOPATH SKCIIEPUMEHTAIBHYIO HACTPOIKY M BBINOJIHUTh U3MEPEHUS, Ceays
NPE/UIOKEHHOW HMHCTPYKIUH, 33J€pKaTh 3HAYCHHE H3MEpPEHHs U IPOAHAIM3UPOBATh IOJyYCHHBIC
Pe3yabTAThl C YYETOM 3a/JaHHOM MOIPEIIHOCTH U3MEPEHUH;

. co0Jr01aTh MpaBuiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1a0opaTopHbIM 000pYyI0BAHUEM;

. BBIpA)XKaTh OCHOBHBIE IPHU3HAKM H3ydaeMbIX (PU3MUECKUX MoJeneil: MaTepuanbHas TOdYKa,
a0COMIOTHO TBEPAOE TEJO, TOUYCYHBI MCTOYHHMK CBETA, JIy4, TOHKAas JIMH3A, IUIAHETApHAas MOIEIbh aroma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 $/1pa;

. OXapaKTepU30BaTh NMPUHILIUIIBI JEHCTBUS U3y4aeMbIX MPHUOOPOB U TEXHHUUYECKUX YCTPOMCTB C
OIOPOH Ha MX oNucaHue (B TOM YHUCIIE: CIIMIOMETP, JATYUKH ITOJI0KEHUS, PACCTOSHUS U YCKOPEHUS, paKkeTa,
9XO0JIOT, OYKH, IEPHUCKOM, (oToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, TO3MMETp, Kamepa
Bunbcona), ucronp3yst 3HaHUS O CBOMCTBaX (PM3UYECKOTrO BO3JAECHCTBUS M oOecledeHHH (U3NUECKUX
CBOIICTB;

. UCIOJb30BAaTh CXEMbl U CXEMAaTHYECKUE PUCYHKH M3Y4aeMbIX TEXHHYECKHUX MpHOOpOB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MPU MOCTAHOBKE y4eOHO-TIPAKTHUECKUX 3ajad,
ONTUYECKUX CXEM JJIsl IOCTPOEHUS N300paKEHUH B INIOCKOM 3€pKajie U COOMpArOIIeH JINH3E;

. MPUBOANTH NMPUMEPHI (HAXOAUTh HHPOPMALIHIO O MPUMEPax) MPAKTUIECKOTO WCIOIb30BAHUS
(bu3MYecKUX 3HaHUHM B MOBCEIHEBHOM *KU3HU Ul o0ecredeHus 6e30MacHOCTU Ipu paboTe ¢ npudopamu u
TEXHUYECKHUMHU YCTPOHCTBAMM, COXPAHEHUS 370POBBS U COOIIONEHUS HOPM SKOJIOTHYECKOTO MOBEICHHS B
OKpY KaroLlen Cpee;

. M3YYUTh TIOUCK cojepxaHus ¢(usmueckold wHPopmanuu B HHTepHETE, CaMOCTOSTETHHO
copMynHUpOBaTh TOMCKOBBIM 3ampoc, HaWTH crnoco0 ompeneneHust JIOCTOBEPHOCTH TMOJTyYE€HHOM
nHGOpPMAINY Ha OCHOBE CYIIECTBYIONINX 3HAHUN M JTOTIOJIHUTEILHBIX HCTOYHUKOB;

. UCIOJb30BAaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHU HAy4YHO-TIONYJSIPHYIO JIMTEpaTypy
(GU3NYIECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTEpHalbl CETH, pecypchl MHTepHeTa, BianeTh HpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, KOHBEPTUPOBATh MH(OPMALIMIO U3 OJTHON 3HAKOBOW CHCTEMBI B IPYIYIO;

. co3llaBaTh COOCTBEHHBIE NMHCHMEHHBIC M YCTHBIE COOOIIEHHsSI HAa OCHOBE HMH(MOpMAIMH W3
HECKOJIbKUX MCTOUYHUKOB (PM3NYECKOTO COJIEpXKaHMsI, MyOJIMYHOIO BBICTYIUICHUS, PE3Y/IbTaTOB MPOEKTHOM
WM UCCIIENOBATEIBbCKON JEATENIBHOCTH, IIPU 3TOM TIPaMOTHO HCIIOIb30BATh W3YYEHHBIN ITOHATUWHBIN
afnmapar HM3y4aeMmoro paszaena (U3MKM M CONPOBOXKIATh BBICTYIUIGHHE Mpe3eHTauuel ¢ ydérom
COOCTBEHHBIX CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

Ne HasBanne pa3nenos u tem ‘ KonnuecTBo 4acos OneKTpoHHBbIE (LIUPPOBLIE)
n/n IIPOrpaMMBbI o0pa3oBaTeNbHbIE PECYPChI

Bcero|[KonTponsHnbie|[[IpakTnyeckne
paboThI paboThI

‘Pafme.ﬂ 1. ®u3uka 1 ee posb B IO3HAHUHU OKPYKAKOLIEr0 MUPa

1.1||®u3uka - Hayka 0 IpUpojie 2 bubnnoreka [JOK
https://m.edsoo.ru/7f416194

1.2||®usuueckue pazMepbl 2 1 bubmuorexa [IOK
https://m.edsoo.ru/7f416194

1.3||EcrecTBeHHOHAYYHBII METO 2 2 bubnuorexa [IOK

MIO3HAHUS https://m.edsoo.ru/7f416194
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Ne
/o

HaszBanue pa3nenoB u tem
IIpOrpaMMBI

KonnuectBo yacoB

KoHnTponbHbie
paboThI

IIpakTueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3oBaTenbHbIC PECyPChI

‘I/ITOFO 0 pazaeny

L6 ]

‘Pa:men 2. IlepBoHaYajibHbIE CBEIEHHUS 0 IOCTPOCHUM BellecTBA

2.1|Crpoenue BemecTBa 2 bubmuorexa [IOK
https://m.edsoo.ru/7f416194
2.2| /IBmkeHne B B3aUMOICHCTBHUE 2 bu6mmoreka [JOK
YaCTHIl UMEIOT 3HAUCHUE https://m.edsoo.ru/7f416194
2.3||ArperaTHbie COCTOSIHUS BEILICCTB 2 1 bubmuorexa [IOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pa3iely H 6 H
‘Pa:me.n 3. IBuikeHue U B3aUMo/ieiicTBUE Te
3.1|Mexanudeckoe IBHKCHUC 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.2||Uuepuus, Macca, CBETUIBHUKU 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.3||Cuna. Bunsl cun 14 1 2 bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194
‘I/ITOFO o pazaeny H 21 H
‘Pamen 4. JlaBiieHue TBEPAbIX TeJl, ;KUAKOCTEN U ra3za
4.1||daBnenue. [lepenaua naBiaeHus 3 1 bu6mmoreka [JOK
TBEPABIMHU TEJIAMH, )KUIKOCTAMHU U https://m.edsoo.ru/7f416194
razamu
4.2||[1aBneHune UuIKOCTH 5 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
4.3||AtmMochepHOE naBieHue 6 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
4.4| TevicTBHE KUIKOCTH U Ta3a Ha 7 1 2 bubnuoteka [JOK
HOTpYKEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
‘I/IToro IO pa3feiny H 21 H
‘Pamen 5. PaGoTa ¥ MOIHOCTB. JHEpPrus
5.1||PaboTa ¥ MOIITHOCTh 3 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 |[IpocTbie MEXaHU3MBI 5 1 bubnuorexa [IOK
https://m.edsoo.ru/7f416194
5.3||[Mexanndeckas SHePTHS 5 2 1 bubnmuorexa [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 10 pa3ieny H 13 H
‘PezepBHoe BpeMs H 1 H H H
OBILIEE KOJIMYECTBO YACOBIIO| 68 5 11
I[MTPOT'PAMME
8 KJIACC
Ne Hasganue pasnenos u rem ‘ KonnuecTBo yacos ‘ OnexTpoHHbIe (IIU(PPOBHIE)
n/m MIPOTPaMMBI Beero|[Kontponsasie|[Ipaktiyeckue 00pa3zoBaTeNbHBIC PECYPChI
paboThI paboThI

Pa3gea 1. TemioBble AiBJIeHUSA
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No Ha3Banue pa3nenoB u Tem KonnyecTBo yacos ‘ DneKkTpoHHbIE (IU(PPOBHIE)
/1 porpamMMbl Beero|[Kontponsusie|[Ipaktiyeckue 00pa3oBaTelbHbBIE PECYPCHI
paboThI paboThI
1.1||CtpoeHue 1 CBOMCTBA BEIICCTB 7 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2||TennoBbIe mpouecch 21 1 3) bubmumorexa [IOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 10 pasaeny H 28 H ‘
‘Pame.ﬂ 2. JieKTpUYECKHE U MATHUTHBIE SIBJICHUSI |
2.1\ DnexTpuyeckue 3apsaHble 7 1 bubmmorexa [IOK
YCTpOMCTBA. 3apsiKeHHBIE Tela M UX https://m.edsoo.ru/7f4181ce
B3aWMO/JICHCTBUE
2.2||ITocTosTHHBIN TOK 20 1 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3|MarHuTHbIC SIBJICHUS 6 1 2 bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce
2.4||9nekTpoMarHuTHas MHAYKIUS 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pasaeny H 37 H |
‘Pe3epBHoe BpeMs H 3 H H H ‘
OBILIEE KOJIMYECTBO YACOB I1O0 68 5 15
I[MTPOT'PAMME
9 KJIACC
Ne Hasanue paznenos u rem KonnuecTBo 4acos OnexTpoHHbIE (IIH(PPOBHIE)
n/m MIPOTPaMMBI Beero|[Koutponbhsie|[IpakTnueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Paznen 1. Mexanuveckne siBJIeHUSA |
1.1||Mexanudeckoe IBMKCHUE U 15 1 1 bu6mmorexa [IOK
CHOCOOBI €r0 ONUCAHUS https://m.edsoo.ru/7f41a4a6
1.2||B3aumoeiicTBre TEII 15 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3||3akoHBI cOXpaHEHUS 10 1 1 bub6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3eny H 40 H |
‘Pa:men 2. MexaHH4YeCKHeE KOJIe0aHUS H BOJHBI ‘
2.1||Mexanuueckue KojaeOaHus 7 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2||MexaHu4eckre BOJHBI. 3BYK 8 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paseny H 15 H ’

‘Pasnen 3. DJ1eKTPOMATrHUTHOE 0JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

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

3.1||9neKTpoMarHuTHOE I0JIe U 9 2 bubmuotexa [JOK

AIIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paseny H 9 H ’
‘Pasnen 4. CBeToBbI€ SIBJICHHUSA ‘
4.1||3akoHBI pacTipOCTpaHECHHsI CBETA 6 2 bubmuotexa [JOK
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No Ha3Banue pa3nenoB u Tem KonnyecTBo vacos ‘ DneKkTpoHHbIE (IU(PPOBHIE)
/1 MIPOrpamMMBbl Beero|[Kontponshsie|[Ipaktiueckue 00pa3oBaTelbHbBIE PECYPCHI
paboThI paboThI
4.2||JTuH3bl 1 onTHYECKUE TPUOOPHI 6 3 bubmuoteka [JOK
https://m.edsoo.ru/7f41a4a6
4.3|[Pa3memieHue 6enoro cBera B 3 2 bubnmoreka [JOK
CIIEKTpE https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pasjeny H 15 H ‘
‘Pame.ﬂ 5. KBaHTOBbBIE AIBJICHUS |
5.1||cnyckaHue U COTpYAHUYECTBO 4 1 bubmumorexa [IOK
aToMma cBeTa https://m.edsoo.ru/7f41a4a6
5.2||Ctpoenue aToMHOTO sijipa 6 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3||SlnepHbIe cOCTOSHUS 7 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paszaeny H 17 H |
‘Pamen 6. [loBTOPHO-0000 AU MOYJIb |
6.1|[ToBTopenue u 0600MIIEHNE 6 1 1 bu6mmoreka [JOK
coaepxkanus Kypca Gpusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
‘I/ITOFO 0 pasaeny H 6 H ’
OBILIEE KOJIMYECTBO YACOB 102 6 20
I10 ITPOIT'PAMME
YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA
7 kiacc
1. [Teppimkun A.B. @usnka. 7 kitace. Y4eOHUK T 00111€00pa30BaTEIbHBIX YUPEKICHHUIH.
2. Jlykamuk B.M. COopHUK BOmpocoB M 331a4 o ¢usuke. 7-9 k1. — M.: [Ipocemenue, 2020. —
192c.
3. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE H KOHTPOJIbHBIE PA0OTHI. — 7-€
n3nanue,-M.UJIEKCA, 2020.
4. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pa®oTbl. KoHTposnbHBIE 3amaHus. —
Caparog:Jluneit, 2020.
5. «KoHTponpHO-U3MepuTenbubie Matepuanbl. @usuka. 7 kmacc/Coct. H.W. 3opun. — 4-e

m3a.,nmepepad. — M.:BAKO, 2023.
METOJANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. Mapon A.E. ®uszuka. 7 kiacc: yueOHO-meToanueckoe mocooue/ A.E. Mapon.- M.: JIpoda,
2019.- 123c.

2. A. E. Mapon, E. A. Mapon, C. B. I1o3oiickuii ®uznka. COOpHUK BOIPOCOB U 33j1a4. 7 KJIacc;

3. B. B. IlllaxmatoBa, O. P. Illepep Pusuka. IlogroroBka Kk BCEPOCCUUCKUM MPOBEPOUHBIM
pabotam. 7 Knacc;

4, T. A. Xannanosa, H. K. XannanoB ®usuka. TecThl 7 Ki1acc.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl W PECYPCbl CETH

HMHTEPHET
1. http://www.fizika.ru - QIIEKTPOHHBIEC YUIEOHUKH 110 (PU3UKE.

2. http://class-fizika.narod.ru - wHTEpeCHBIC MaTepHaNIbl K ypOKaM (H3HKH IO TEMaM; TECTHI IO

TeMaMm; HarJSIIHBIC TTOCOOUS K ypOKaM.
3. https://www.yaklass.ru/ - yueOnas onnaiin ratdopma mo BceM npeaMeram
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4. https://www.lektorium.tv/ - 6ecrutaTHbIe OHIAH KYPChI
5. https://lesson.academy-content.myschool.edu.ru/ - bu6nuoreka IIOK
6. https://stepik.org/ - 6ecriaTHbIe OHJIAWH KypPChI
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