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IHOACHUTEJIBHAS 3AIINCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «®U3UKA»

Pabouas mporpamma mo mpeamery «@Pu3nKka» Ha ypOBHE OCHOBHOTO 0OIIero oOpa30BaHUS COCTABJICHA HAa OCHOBE MOJOXEHHHA M TpeOOBaHUH K
pe3yibTaTaM OCBOSHHUS OCHOBHOH 00pa30BaTEIbHOM MporpaMMbl OCHOBHOTO oOmiero oOpasoBanms, npeactaBieHHbIXx B DI'OC OOO(Ilpuka3 Munncrepcrsa
npocsenienus Poccuiickoit @eneparmuu ot 18.07.2022 Ne 568 «O BHeCeHUM U3MEHEHUH B (he/IepasIbHBIN TOCYapCTBECHHBIN 00pa30BaTEIbHbIN CTaHAAPT OCHOBHOI'O 0OIIETOo
00pa3oBaHusi, yTBEPXKICHHBIH prKka3oM MuHnucrepcTBa obpasoBanus u Hayku Poccuiickoii ®enepanuu ot 31 mas 2021r. Ne287»), denepanbHoii paboueii mporpaMMbl
yueoHoro nipeamera «Puzukay», OOIT OO0 u yueonoro mnana 'BOY COII Ne 2 r. Cei3panH, a Takke Ha OCHOBE XapaKTEPUCTUKH TJIAHUPYEMBIX PE3yJIbTaTOB
JTyXOBHO-HPABCTBEHHOI'O PAa3BUTHS, BOCIUTAHUSHM COIMATU3AIMKI O0YUaIOIIUXCs, MPEJCTAaBIEHHBIX B paboyeit mporpamme Bocriutanus ['bOY COII Ne 2 r.
Ceo13panu.

Copepxanue mporpamMmsl 1o (hU3MKe HApaBlieHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON IPAMOTHOCTH 00YYAIOIIUXCS U OPTaHU3AIUI0 U3YUYeHHS] (PU3UKH

Ha JESITEIbHOCTHON OcHOBe. B mporpamme mo ¢usuke yduTHIBAIOTCS BO3MOXKHOCTH Yy4yeOHoOro mpeamera B peanusanuu TpebdoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM M METANpeMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TakKe€ MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs.

[Iporpamma mo ¢u3KMKe ycTaHABIUBAeT pacHpeleleHne y4yeOHOro wmarepuana 1o rojaMm oOydeHus (IO Kjaccam), MNpeasaraeT MNpPUMEpPHYIO

MIOCJIEIOBATEIBHOCTh M3YYCHUS TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs NPEIMETHOTO COICp)KaHUS MW Y4ETe BO3PACTHBIX OCOOCHHOCTEH O0ydarommxcs.
[Tporpamma 1o ¢usuke paspadboTaHa ¢ HENbI0 OKa3aHUS METOAMYECKON MOMOIIM YUYHUTETIO B CO3JaHUU padouell mporpaMMbl MO y4eOHOMY IpEIMETY.
OwusmKa ABISIETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB, IOCKOIbKY (PU3NYECKHUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB H
SBIICHUH, U3y4aeMbIX XHUMHEH, OMoIorueid, acTpoHoMuen u (pusndeckoi reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTUHY MUpPA, IPEIOCTABISET
Haubosee ACHbIe 00pa3libl MPUMEHEHUS! HAyYHOI'0 METO/1a IIO3HAHMSI, TO €CTh CII0c00a MOJTy4YeHHUsl JOCTOBEPHBIX 3HaHUN O MUDE.
Opna u3 raaBHBIX 331a4 GU3NYECKOT0 00pa30BaHuUs B CTPYKType 00IIero o0pa3oBaHus COCTOUT B ((OPMHUPOBAHUH €CTECTBEHHOHAYUYHOW TPAMOTHOCTH H
MHTEepeca K HayKe y 00y4aroluxcs.
Nzydenne ¢us3uku Ha 0a30BOM YpOBHE MpPEIINONaraeT OBJIAJEHUE CIEAYIOIMMU KOMIIETEHTHOCTSAMH, XapaKTepPH3YIOIIMMHU €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:
HAYYHO OOBSCHATH SIBIICHUS,
OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUSI;
MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTENbCTBA JJIs TOTYUYEHHUS BHIBOJOBY.

HEJIN U3YUEHUSA YYEBHOI'O ITPEJMETA «®U3UKA»

Henn usydenuss Gu3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpasoBaHus ompeaeneHbl B KoHuemnuu npernogaBaHusi yueOHOro mpenMera «Dusuka» B
oOpa3oBarebHbIX Oprannszanusx Poccuiickoit deaepanuu, peaau3yonX OCHOBHbIE 00111e00pa3oBaTeNIbHbIE TPOrPaMMBbI, yTBEpkKAEHHO pemenrneM Koierun
MunucrepcTBa npocseienus: Poccuiickoit deneparyu, nporokon ot 3 aekadpsa 20191 Ne [IK48H

[enu nzydyenus Gpuzmku:
—MpuoOpeTeHNe HHTEPEca U CTPEMIICHUS 00YUaIOIUXCs K HAyUHOMY U3yUEHUIO IPUPOIbI, PA3BUTHE UX HHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
—pa3BUTHE MIPE/ICTABICHUI O HAYYHOM METO 1€ TO3HaHUs U (POPMUPOBAHHE UCCIIEA0BATEIBCKOTO OTHOIIEHHUS K OKPY KAIOIIKUM SIBJICHUSIM;
—opMupOBaHrE HAYYHOT'O MUPOBO33PEHUS KaK pe3ybTaTa U3yYeHHUs] OCHOB CTPOSHUS MaTepuu U (PyHIAMEHTaIbHBIX 3aKOHOB (DH3UKH;
—opMupoBaHUe IPEICTABICHUN O POIN PU3UKHU I Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUI;
—pa3BUTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oymymieil mpodeccuoHaIbHON AesITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOI, TOATOTOBKA K AajbHEUIIEMY 00yUCHHIO
B 9TOM HalpaBJICHUHN

JlocTirkeHue 3THX Lieel Ha ypOBHE OCHOBHOTO 00111ero 00pa30BaHus 00eCreunBaeTCs PEIICHHEM CIICAYIONINX 3a/1a4:



—npuoOpeTeHne 3HaHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMUECKHX, TEIJIOBBIX, YJICKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;
—IpUOOPETEHUE YMECHUIA ONMCHIBATh M OOBSICHATD (DM3UYECKHE SIBJICHHS C HCIIOIb30BaHHEM MOTyYCHHBIX 3HAHHH;

—OCBOCHHUE METOJIOB PELICHUS MTPOCTEHIINX PACUETHBIX 33J[a4 C UCIOJIb30BaHUEM (DPU3NUECKUX MOJIEINICH, TBOPUYCCKUX U ITPAKTUKO-OPHEHTHPOBAHHBIX 337134,
—pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIC SBJICHHS U BBIIOIHSATE OIBITHI, Ja00OpaTOPHBIC PadOTHI M SKCIICPHMEHTAILHBIC UCCIIEI0BAHMS C UCIIOIb30BAaHUEM
U3MEPUTEIBHBIX TPUOOPOB;

—ocBoeHHe MpuéMOB paboThl ¢ MHpopMarueld (GpU3NYECKOro colep)KaHus, BKIHOYas WHOOPMAIMIO O COBPEMEHHBIX JOCTIDKCHUSX (DU3UKH, aHaIu3 U
KPUTUYECKOE OIICHUBaHKUE HH(OpMALIUH;

—3HAKOMCTBO €O cepamu HpodhecCHOHATBHON NESITEIbHOCTH, CBSI3aHHBIMU C (DU3UKOI, U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU Ha JOCTHIKCHUSIX
¢busnveckoil HayKu

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYEBHOM IIVIAHE
Hauzyuenue ¢pusuku Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a TpH rofia o0yueHus 1Mo 2 4 B HeAe o B 7 U § Kitaccax u 1o 3 4 B Heelno B 9 kiacce B remaTrueckom
IUIAHUPOBAaHHUM /ISl 7 M 8 KJIacCOB MPENIojaraeTcsi pe3epB BPEMEHH, KOTOPBIH yYHTENIb MOXKET HCIOJB30BaTh 10 CBOEMY YCMOTpPEHHIO, a B 9 Kiacce —
HOBTOPHUTEJIEHO-00001IAIONTHIA MOYIIb

COJEPKXAHUE YYEBHOI'O IPEAMETA «®U3UKA»

7 knace
Pazgen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro Mupa
®uznka — Hayka o npupoae fAsieHus npuponabl. Puznueckre SBICHUS: MEXaHUYECKUE, TEIJIOBbIE, SJEKTPUUECKUE, MarHUTHbBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennuuHbl M3mepenue ¢puznyeckux BenuunH Ousznueckue npudopst Ilorpemuocts namepennit MexxyHapoaHas cucTeMa eJMHHII.
Kax ¢u3suka u gpyrue ectecTBeHHbIE HayKU U3y4datoT Ipupoy EcTecTBeHHOHAyUHBIM METO/] MIO3HAHUA: HA0JI0/IeHUE, TIOCTAaHOBKA HAyYHOT'0 BOIIpOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT T10 POBEPKE IMIT0TE3, 00BsICHEHNE HabI0JaeMoro aBieHust Onucanue GU3NUecKuX SIBJICHUN C MOMOIIBIO Moienei
JemoHcTpanuu
1 Mexanuueckue, TeIIOBbIE, JEKTPUUECKUE, MArHUTHBIE, CBETOBBIE SBIICHUS
2 Ousndeckre MpruOOPHI M MPOIeaypa MPSMBIX N3MEPEHUH aHATOTOBBIM M IU(POBBIM IPHOOPOM
JlabopatopHbie pabOTHI U OTIBITHI
1 Onpesnenenue eHbI AeNEHUS MIKAIbl HK3MEPUTEIHLHOTO Mpudopa
2 3mepeHue paccTOsTHUN
3 Uzmepenune 00bEMa )XUIKOCTH B TBEPIOTO Tea
4 OnpeneneHue pasMepoB MalbIX Tell
5.13mepenue Temrepatypsl IpU MOMOLIH KUKOCTHOTO TEPMOMETPA U JJaTUHKa TEMIIEPATYpPbI
6 [IpoBeneHue ncciea0BaHMs 110 MPOBEPKE TMITOTE3BI: JATbHOCTD MONETA MApHKa, MYIIEHHOTO TOPU30HTAILHO, TEM O0JIbIIIe, YeM OO0JIbIIIe BHICOTA ITyCKa

Pa3nen 2. [lepBoHaya/ibHbIE CBEIEHNS 0 CTPOCHHH BellleCTBA
CrtpoeHue BemecTBa: aTOMbI M MOJIEKYJIBL, UX pa3Mepbl ONBITHL, JOKA3BIBAIOIINAE JUCKPETHOE CTPOCHUE BEILIECTBA
JIBmokenue yacTuil BemecTBa CBsi3b CKOPOCTH JIBUXKEHHUS YACTHII C TeMIiepatypoid bpoyHoBckoe nBumxenue, nuddys3us BzaumoneiictBue yacTull BeniecTsa:



MPUTSDKEHUE U OTTAIKHBAHHE
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAJUIMYECKHUX) Tel B3aMMOCBSA3b MEXIy CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJICKYJISIPHBIM cTpoeHreM OcoOEHHOCTH arperaTHbIX COCTOSHUI BOBI
JeMmoHcTpanuun
1 Habnronenre OpOyHOBCKOTO JIBHIKEHUS
2 Habmonenue muddy3uun
3 HaGnronenue sBIEHUA, OOBACHIIOMMXCS MPUTSHKCHUEM MM OTTAJKUBAaHHEM YacTHIl BEIIECTBA
JlaGopaTopHbie pabOThI U OIBITHI
1 Ouenka nuamerpa aToMa METOAOM PSAIOB (C HCIIONIb30BaHUEM (oToTpadmii)
2 OnbITH 10 HAOJIIOICHUIO TETIOBOTO PACIIMPEHHSI Fa30B
3 OnbITH IO OOHAPYKEHHIO ICHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSDKEHHS

Pa3znen 3. /IBU:KeHHMe M B3aUMOAelHCTBHE TeJl
Mexanunueckoe nBuxkeHre PaBHomepHOoe U HepaBHOMepHOe JBMkeHHe CkopocTh CpemHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBIKeHUH Pacuér mytu u
BPEMEHU JIBUKEHUS
SBnenue nHepuuu 3aKoH UHepLUUU B3anmozeiicTBre Ten Kak MpUYMHA U3MEHEHUsI CKOPOCTH JBHKEeHHsI Ten Macca kak Mepa uHepTHOCTH Tena [1nmoTHoCTh
BeniecTBa CBsA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIIECTBA
Cuna kak xapakTepucTHKa B3aumo eiictsust Tea Cua ynpyroctH v 3akoH ['yka M3mepenue cuiibl ¢ HOMOLIbI0 AMHAMOMETpA SIBJIEHUE TSATOTEHUS M CUJIA TSKECTU
Cuna Tspxect Ha apyrux mianetax (MC) Bec Tena HeBecomocts CnoxkeHue cuil, HalpaBJiICHHBIX 10 OAHOM mpsiMoil PaBHozelcTByromas cun Cuia TpeHus
Tpenue ckonbxeHus U TpeHue nokost Tpenue B npupoze u texuuke (MC)
JleMoHcTpanuun
1 HaOmrogeHre MeEXaHMYECKOTO ABIDKEHHUS Tela
2 3MepeHue CKOpOCTH MPSIMOJIMHEHHOT O IBUKEHUS
3 HaOuroieHne sSIBJICHUS MHEPIHH
4 HabmroieHre u3MeHeHHs: CKOPOCTH ITPU B3aMMOJIEHCTBUU Tell
5 CpaBHEHHE MacC MO0 B3aUMO/ICHCTBUIO TEJ
6 CnoxeHue CuJl, HallPaBJIEHHbBIX MO OJTHON MPAMOi
JlabopaTopubie pabOThI U OTIBITHI
1 Ompenenenyie CKOPOCTH PABHOMEPHOT'O ABMKEHMS (IIapHUKa B XKHJIKOCTH, MOJIEIH SJIEKTPUYECKOTO aBTOMOOMIISA U T 1 )
2 OnpeneneHne CpeHel CKOPOCTH CKOJIBKEHHS OpyCcKa MITH IapuKa 10 HAKIIOHHOH MII0CKOCTH
3 OnpezeneHue MIOTHOCTU TBEPOTO Tea
4 OnbITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsKeHus (J1eopMaliin) Npy>KUHbI OT NPUIIOKEHHON CHUIIBI
5 OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapaKTepa CONPHKACAIOIIUXCs TOBEPXHOCTEH

Pasznen 4. laBinenne TBEPABIX TeJl, }KUAKOCTEN U ra3oB

JaBnenne CriocoObl yMEHBINIEHUS W yBEJIWYCHHs naBiieHus JlaBieHue raza 3aBUCHMMOCTH JIaBJIEHHs raza oT oObéMa, Temmeparypsl [lepenaya maBieHus
TBEPABIMHU TENIAMU, JKUJIKOCTSIMHU U razamu 3akoH [lackans [IHeBmMaTHueckue MamvHbl 3aBUCUMOCTH JIaBJICHUS KUIKOCTH OT FJIy6I/IHBI I'mapocrartnueckuii
napaaokc CooOmaromuyecs cocyibl [ uapaBindecKkue MeXaHu3Mbl

ATtmocdepa 3emin u atMocdepHoe nasieHue [IpruuHbl cyiiecTBoBaHUs BO3AYIIHOM 06onouku 3emaun Onbit Toppuderun M3mepenue atmochepHOTo JaBiIeHUsS



3aBUCUMOCTH aTMOC(EPHOTO AABICHUS OT BBICOTHI HaJ YpoBHEM Mops [Ipubops! st u3smepeHust aTMOC(HEpHOTO JaBJICHUS
JlelicTBuE *KMIKOCTH U ra3a Ha OrpykKEHHOE B HUX Teso BelTankupatomias (apxumeniosa) cuina 3akoH Apxumena InaBanue Ten Boznyxomnnasanue
JlemoHCTpanuu

1 3aBucumocTb naBieHus raza ot tremuneparypsl 2 Ilepenada 1aBiaeHus )KUIKOCTBIO U Ta30M

3 Coobmaromuecs cocy sl 4 'uapaBIudeckuii mpecc

5 [IposiBnenue neiicTBrus aTMOC(HEPHOrO AABICHUS

6 3aBHCHMOCTD BBITAIKMBAIOLIECH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTH KHUIKOCTH

7 PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOH JKUAKOCTH

7 YcnoBue 11aBaHysl TEJ: IJIABaHUE WIN NIOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOILIEHUS IUIOTHOCTEHN Tella U KUIKOCTH

JlaGopaTopHbie pabOThI U OIBITHI

1 UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa NOTPyKEHHON B KUAKOCTb YACTH Tella

2 OnpezeneHye BbITAIKUBAIOLIECH CUIIbI, JEMCTBYIOIIEH HA TEN0, HOrpyKEHHOE B XKHUIKOCTb

3 [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI, IEHCTBYIOMIEH HA TEIIO B )KUIKOCTH, OT MACCHI Tea

4 OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CHUJIbI, AEHCTBYIOLIEH Ha TEIO B KUAKOCTH, OT 00bEMA MOTrPyKEHHON B )KUIKOCTh YacTH TeNa U

OT INIOTHOCTH JKUJKOCTH

5 KoHcTpyupoBanue apeoMeTpa Win KOHCTPYHUPOBAHUE JIOJKU U ONpesieeHne €€ rpy3010/bEMHOCTH.

Paznea 5. PaGora n MoOIHOCTD. JHeprus
Mexanuueckas pabota MomHOCTb
[IpocThie MexaHWU3MBI: pblYar, OJIOK, HAKJIOHHAsA TUIOCKOCTh [IpaBmiio paBHOBecusi pbryara lIpuMmeHeHHe TpaBuia paBHOBECHs pbluara K OJIOKY «30JI0TO€
npasmiio» Mmexanuku KITJ] mpocTeix Mmexanu3moB [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE
Mexanudeckas sHeprust Kunerndeckas u noteHiuanbHas 3Heprus [IpeBpaiienne oqHOro BUaa MEXaHUYECKOW YHEPTUU B JPYrol 3aKOH COXpPAaHEHHUS SHEPTHH B
MEXaHUKe
JlemoHCTpanuu
1 ITpumepsl MPOCTHIX MEXAHU3MOB
JlaGopaTopHbie pabOThI U OTIBITHI
1 Onpenenenue paboOThI CHUIIBI TPEHUS MIPU PABHOMEPHOM JIBHKEHHUH TeJa MO0 TOPU3OHTAIBHOM MOBEPXHOCTUZ
Hccnenoanue ycosuii papHoBecus poraara 3 Msmepenue KI1JI HakITOHHOMN TTIOCKOCTH
4 N3yueHne 3aKOHA COXPAHEHUS MEXaHUUYECKOH dSHEepTrun

8 kJace

Pa3nes 6. TensioBble siBjIeHUs

OcHOBHBIE NOJIOKEHUS MOJIEKYJIIPHOKMHETUUECKON TEOPUM CTPOEHUS BellecTBa Macca u pa3mepbl aTOMOB U MOJIeKyYJ 1 OTIBITHI, TOATBEPKAAIOIINE OCHOBHBIE
ITOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOW TEOPUHU

Mopenu TBEPIOTO, KUAKOTO U ra3o00pa3HOro coctosiHui BemecTBa Kpucrammnueckue u amopgusie Tena OObICHEHHE CBOMCTB T'a30B, XKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHOKMHETHYECKOU Teopur CMadnBaHUE U KaIWJUIIPHBIE siBIeHU TemnoBoe pacimpenue u cxatue. TeMmeparypa
CBs3b TeMIeparypbl CO CKOpPOCTBIO TEIUIOBOTO JBIKEHHMsS 4YacTHIl. BHyTpeHHsst sHeprus CriocoObl M3MEHEHHMs BHYTPEHHEH SHepruu: Teruionepenadya u
coBeplIeHHe paboThl Busl Temionepenaun: TEmIONpOBOAHOCTb, KOHBEKINS, N3TydyeHue. KoaruecTBo TemnoTel Y aenbHast TeII0EMKOCTh BelecTBa TemioooMeH
U TEIUIOBOE paBHOBECHME YpaBHEHHE TeIuioBoro Oamanca IlmaBneHue M OTBepAeBaHME KPUCTAJUIMYECKUX BEIIECTB YJelnbHas TEIJIOTa IUIABJICHUS



[TapoobpazoBanue u kouaeHcanus Vcnapenne (MC) Kunenue Y nenpHas Temaora mapooOpa3oBaHus 3aBUCHMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEpPHOTro
JABJICHUS
Brnaxxnocts Bo3myxa. DHeprus TOIUMBa Y aeiabHas TerioTa cropanus. [IpuHmumnel padoTs! TemioBsix apurareneit KI1J[ reruioBoro neurarens TemyioBsie
JIBUTATENH | 3aIIuTa oKpykaromiei cpenbl (MC)
3aKoH COXpaHEHUs U MPEBPAIEHUS SHEPTUH B TEIIOBBIX mpoueccax (MC)
JeMmoHcTpanuun
1 Habnronenre OpOyHOBCKOTO JIBHIKEHUS
2 Habmonenue muddy3uun
3 HabmioneHue siBIeHU CMayMBaHUs U KaMJUISIPHBIX SIBICHHUH
4 HaGnrofeHue TerioBOro pacuIupeHus Tell
5 M3meHeHune naBiieHus ra3a npu U3MEHEHUH 00bEMa IIPY HarpEeBaHUH W OXJIAXKICHHHO
[IpaBuna uzmepeHus TeMneparypbl
7 Bunp! Tenonepenayu
8 OxuyaxxaeHune npu COBEPIICHUU PaOOTHI
9 HarpeBanue npu coBepuieHHH padoThl BHEITHUME critaMu 10 CpaBHEHHE TETNIOEMKOCTEH Pa3TMYHBIX BEIIECTB
11 HaOroneHue KAIEHUS
12 HaGumronieHre MoCTOSIHCTBA TEMIIEpaTyphl MpH TuiaBieHnd 13 Mojenu TerioBbIX ABUraTelNei
JlaboparopHbie pabOThI U OTIBITHI
1 OnbITHI 10 OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS
2 OTBITH IO BBIPAITUBAHHUIO KPUCTAJUIOB MIOBAPEHHON COJIM MIIM caxapa
3 OnbITHI 10 HAOJIOEHUIO TETIJIOBOTO PACIIMPEHHsI Fa30B, )KUAKOCTEH U TBEPIBIX Tend
Ompenenenue qaBieHus BO3ayXxa B OaJUIOHE HITIpHIla
5 OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJIEHUS BO3yXa OT €ro 00b&éMa 1 HarpeBaHus WU OXJIaKICHUS
6 [TpoBepka TUITOTE3HI IMHEWHOM 3aBHCUMOCTH JITHHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUIECKOI TpyOKe OT TeMIepaTyphl
7 HaGnroeHue U3MeHeHUs BHYTPEHHEH SHEpIUu Teja B pe3yJsibTaTe TeIionepeaud U paboThl BHEITHUX CHII
8 HccnenoBanue sSBICHUS TEIIO00MEHA IPY CMEITMBAHUH XOJIOTHOW M TOPSTYEi BOBI
9 Onpeznenenne KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOH MPH TEINIOOOMEHE C HAarpeThiM METAJUIMYECKUM LIIINHAPOM
10 Ompenenenue yIenbHOMN TEIUIOEMKOCTH BEIECTBA
11 UccnenoBanue mporecca UCrapeHus
12 Omnpenenenue OTHOCUTEIHLHON BIQYKHOCTH BO3/IyXa
13 Onpenenenue yaenbHOM TEMIOTHI IUIaBICHUS JIbJa

Pa3nes 7. JinekTpuuecKue U MATHUTHBIE SIBJICHUS

Dnektpusaius Ten [[Ba poaa snekTpudeckux 3apsaaoB Bzanmoaeiicteue 3apsokeHHBIX Tenm 3akoH KymoHa (3aBUCHMOCTD CHITBI B3aUMOICHCTBUS 3apSKEHHBIX
TENOT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKY TE€JIaMu)

OnekTpuueckoe nosie Hampsk€HHOCTH AJEKTPUYECKOTO ToJist [IpuHIUIT Cymepro3uiny IEKTPUIECKUX TMoJiel (Ha KauyecTBEHHOM ypoBHE). Hocurenu
AIEKTPUUYECKUX 3apsA0B DIeMEeHTapHbIN AnekTpuueckuit 3apsan Ctpoenue atoma [IpoBOAHMKY U JUAIEKTPUKU. 3aKOH COXPAHEHMS JIEKTPUUECKOTO 3apsja .
DNEeKTPUYECKUIA TOK Y CIIOBHSI CYIIECTBOBAHMS AJIEKTPUIECKOTO TOKa MICTOYHUKM MOCTOSIHHOTO TOKA JIeHCTBHS IEKTPUIECKOTO TOKA (TEIUIOBOE, XMMHYECKOE,
MarHMTHOE) DJIEKTPUUECKHUM TOK B )KMJIKOCTSIX U ra3ax



Onexrpuueckas 1enb Cuiia Toka JnekTpuueckoe HanpspkeHrne ConpoTHBIIEHNE IPOBOIHUKA Y IETIbHOE CONTPOTUBIIEHUE BelllecTBa 3akoH OMa /17151 ydacTka
nenullociienoBaTenbHOE U apaJlIeIbHOE COEIMHEHHE POBOAHUKOB. PaboTa M MOIIHOCTB 31€KTpUUECcKOro Toka 3akoH [xoyns— JleHna Dnekrpuyeckue enu
U TOTpeOUTENN ANIeKTprUecKor sHepruu B 0bITy KopoTkoe 3ambikanue. IlocTossHHBIE MarHUTH B3anMmoseiicTBHE MOCTOSIHHBIX MarHUTOB MarHuTHOE moJje
MarnuTHOe noje 3eMIIM 1 ero 3HaueHue /i )ku3Hu Ha 3emiie OnbIT Dpcrea MarHuTHoe moJie 3jieKTpudeckoro Toka [IpuMeHnenne 31eKTpoMarHuToB B TEXHUKE
JleiicTBrE MarHUTHOT'O MOJIs1 HA IPOBOJAHUK C TOKOM DJIEKTPOJBUTrAaTENb IIOCTOSIHHOIO TOKa Vcrionb30BaHKe AIEKTPOABUraTeNIel B TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHcropTe. OnbiTel @apanes SBnenue >mekTpoMarHuTHOW MHAYKIUU [IpaBuno Jlenna Dnexrporenepatop CriocoObl MOTYyUEHUS MIEKTPUIECKON SHEPTUU
DNEeKTPOCTaHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUU
JeMoHcTpauuun
1 DnexTpuszanus Ten
2 JIBa poja JIEKTPUUECKUX 3apsiIoB M B3aUMOJICHCTBHE 3apsKEHHBIX TeJl
3 YCTpOWCTBO U ICHCTBHE AIIEKTPOCKOIIA
4 DnexTpocTaTuyeckas MHIYKIHs
5 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsii0B
6 [IpoBOTHUKY U JUIIEKTPUKU
7 MoenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOIO MO
8 MICTOYHMKH IOCTOSIHHOTO TOKa
9 JleiicTBUS DIEKTPUYECKOTO TOKA
10 DnexTpudecKkuil TOK B JKUJIKOCTH
11 I"a30BbIif pa3psan
12 V3mepeHune cHitbl TOKa aMIIepMeTPOM
13 U3mepeHne 3JeKTpUIecKOro HarpsKeHUs! BOJIbTMETPOM
14 PeocraT 1 Mara3uH CONpPOTHUBIIEHUI
15 B3aumopelcTBIE MOCTOSIHHBIX MAarHUTOB
16 MonenupoBaHue HEBO3MOXKHOCTH pa3ZelICHHs ITOJIIOCOB MarHUTA
17 MopaenupoBaHie MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB
18 OmbIT Opcrena
19 MarnuTHOe 1ose Toka DJIeKTPOMarHuT
20 [leiicTBHE MarHUTHOTO ITOJISI HA TPOBOJIHUK C TOKOM
21 DnexTpoABHUraTesb MOCTOSIHHOTO TOKa
22 UccrenoBanue sSIBICHHS AJIEKTPOMArHUTHON WHIYKIIWH.

23 OnbiTel Dapanes

24 3aBHCUMOCTH HaINPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHHS
25 DnekTporeHepaTop MOCTOSTHHOTO TOKa

JlaGopaTopHbie pabOTHI U OTIBITHI

1 OnbITHI 110 HAOIIOCHUIO ANEKTPU3AIMU TNl MHIYKIMEH U IIPU CONTPUKOCHOBEHUH

2 HccnenoBanue AEHCTBUS 3JEKTPUUECKOTO MOJIS HA IPOBOJHUKH U TUAIIEKTPUKH

3 Cbopka u mpoBepKa padOTHI MEKTPHUECKOH IeTH MOCTOSHHOTO TOKa

4 V3MepeHue U peryaupoBaHue CHIIbI TOKA

5 U3mepenue u peryinpoBaHnue HapsKEHUs



6.MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSYKEHUS HA PE3UCTOPE

7.0O10BIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD IEKTPUUECKOTO COMPOTUBIICHHUS IPOBOJIHMKA OT €r0 JUIMHBI, IIOIIA/IN TONEPEUYHOI0 CEYEHUsI U MaTepuania
8.ITpoBepka npaBuiia CJI0KEHUS HAIIPSHKEHUH IIPU MTOCIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB

9.IIpoBepka nmpaBuiia Jist CUJIbl TOKA MPU MapaIeIbHOM COeAMHEHUHU pe3ucTopoBl0

Onpenenenre paboThI 3JEKTPUUECKOI0 TOKA, UIYILIETO YEPE3 PESUCTOP

11 Onpenenenue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIETSIEMON HA PE3UCTOpe

12 VccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOuKy, OT HAIPsDKEHUS Ha Hel

13 Onpenenenue KI1JI narpeBaTemns

14.MccnenoBanre MarHUTHOTO B3aMO/IEHCTBHS IOCTOSIHHBIX MAarHUTOB

15 M3y4yeHne MarHuTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MPU UX 00bETMHEHUH U Pa3IeICHUN

16 UccrnenoBanue AeicTBUS IEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY

17.0n0bIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIbI B3AUMOACHCTBHSI KATYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAalpaBJIeHHs TOKa B KaTylikel8
W3ydenue neiicTBUs MAarHUTHOTO TOJIsL Ha TPOBOTHUK ¢ TokoM 19 KoHcTpynpoBanue u u3ydeHne paboThl AJIEKTPOABUTATEIS

20 M3mepenue KI1]] snexTpoaBurareabHONH yCTaHOBKU

21.0OnBITHI 110 UCCIIEI0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHIYKIMK: UCCIIEI0OBaHNE N3MEHEHUH 3HAaUEHMsI U HalpaBJI€HUS! UHYKIIMOHHOTO TOKa

9 kaacc

Paznen 8. Mexannueckue siBJIeHUs

Mexanunueckoe qukenrne MarepuanbHas Touka Cucrema orcuéra OTHOCUTENBHOCTh MEXAHUUECKOTO ABMKEHUSI PaBHOMEpHOE IPSAMOIMHENHOE JBUKEHHE
HepaBHoMepHoe npsimonuHeiiHoe npukeHue CpenHsisi U MIHOBEHHAash CKOPOCTh Teja NpU HEPaBHOMEPHOM JBHXKEHUHU. YckopeHue PaBHOycKopeHHOe
npsiMosrHelHoe aBmkeHne CBoboanoe nagenue OnbiTel ["anunes. PaBHoMepHOe nBIKeHHE TI0 OKpYyKkHOCTH [leproa u yactoTa oOpateHus JInHeitHas u yriaosast
ckopoctu LlenTpocTpemurensuoe yckopenue. [lepsroiit 3akon HeroTona Bropoii 3akon Hetotona Tpetuit 3akon Hetorona [lpuntun cynepnosunuu cui. Cumna
ynpyroctd 3akoH ['yka Cuia TpeHus: cuiia TPEHUsl CKOJIbKEHUS, CUjla TPEHHS TOKOs, Apyrue BUAbl TpeHus.Cuiia TSHKECTU U 3aKOH BCEMHPHOTO TATOTEHHS
VYckopenue cBoOonHoro majeHusi Jpwxkenue muaHer Bokpyr Connua (MC)llepas kocmuueckas ckopocTh HeBecomocTh u meperpysku. PaBHoBecue
MaTepuaIbHOI ToukH. AOCOMOTHO TBEPIOE Teno PaBHOBecHe TBEPAOTO TeNa ¢ 3aKperIEHHON ochio BpamieHus MomeHT cunbl LlenTp Tsbxkectu. UMmynbe Tena.
N3menenne nmmnynbca. UMimysbse cuiibl. 3akoH coXpaHeHus uMiyibca. PeaktusHoe nmwkenne (MC). Mexannueckast pabota 1 MOIIHOCTh. PaboTa cui TskecTH,
yOpyTrocTH, TpeHus: CBs3b SHEPTruu U padoThl. [loTeHIInanpHast YHEPTHS TeNa, MOAHATOr0 Ha/l TOBEPXHOCTHIO 3eMTH. [loTeHIInanbHast JHEPTHsl CKATON TPy KUHBI
Kunernueckas sneprust Teopema 0 KHHETHYECKOM SHEPTUU 3AKOH COXPAHEHUS MEXAHUYECKON SHEPT U

JemoncTpanuu

1 HabmroieHne MexaHM4ecKoro JBUKEHHsI Tela OTHOCUTENIbHO Pa3HbIX TEJ OTCUETa
2 CpaBHeHUE TIyTel U TPAeKTOPUI ABMXKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX TEl OTCUéTa
3 M3amepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEHHOTO JABIKEHHS
4 WccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS
5.Habmonenne ABM>KEHUs Tesa 0 OKPY>KHOCTH
6.HabmroneHne MexaHMUYECKUX SIBICHUH, MPOUCXOAANMX B cucrteme orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM [BM)KEHUU OTHOCHUTEIIBHO
kabuHeTa PU3NKU
7 3aBUCHMOCTh YCKOPEHHSI TeIa OT MacChl Tella M JeHCTBYIOIIEH Ha HEro CHIIBI8
HalGmronenue paBeHCcTBa CHJT TTPU B3aUMOJICHCTBUH TEI
9 M3MeHeHue Beca Telna Npyu YCKOPEHHOM JIBUKEHUU



10 [Nepenaua uMiynbca MpH B3aMMOACHCTBUH TEI

11 ITpeoGpa3zoBaHus SHEPTHH MTPH B3aUMOJICHCTBUH TEJl

12 CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJICHCTBUN

13 CoxpaneHnue uMIyibca npu abCOMIOTHO YIPYTOM B3aUMOAECUCTBUU

14 HabnroneHune peakTUBHOTO IBUKEHUS

15 CoxpaHeHne MeXaHUYECKOM IHEPTUuu NpH cBOOO1HOM nageHnu 16 CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU JBWKCHUHU Teja MO JSHCTBUEM NPy KHHBI
JlaboparopHbie pabOThI U OTIBITHI

1 KoncTtpyupoBaHue TpakTa Jjisl pa3roHa U JajbHeHIlero paBHOMEPHOI0 ABM)KEHUS IapUKa WIH TEISKKH

2.0mpeneneHue cpeaHei CKOpOCTH CKOJIbKEHUS OpYCKa WK JBMKEHHS IapUKa 10 HAKIOHHOH IIOCKOCTH

3.0mpeneneHne yCKOpEHUs Tela IPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJI0CKOCTH

4.MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU paBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HayaJIbHOM CKOPOCTHU

5 IIpoBepka rumoTe3sl: €cau MpU PaBHOYCKOPEHHOM JABM)KCHUU 0€3 Ha4allbHOM CKOPOCTH IyTH OTHOCSTCS KakK psijl HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJMHAKOBBI

6 UccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS

7 Onpenenenue kodhuIenTa TpeHus CKobkeHus 8 Onpenenenne KECTKOCTH MPYKUHBI

9.0mpenenenue paboOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUH TeJia [0 TOPU30HTAIBHOMN MOBEPXHOCTH

10 Onpenenenne pabOTH CHIIBI YIPYTOCTH P MOABEME TPY3a C UCIOIH30BAHUEM HETOJIBUKHOTO U IMOABIKHOTO 0710Kk0B11

N3yueHue 3aKoHa COXpaHEHUsI SHEPTUU

Paznen 9. Mexannyeckue Koj1e0aHUs U BOJTHBI
KonebarenbHoe naBmkeHne OCHOBHBIE XapaKTEPUCTUKU KojeOaHWi: Mepuoj], 4acTora, aMIuIuTyga MaTeMaTHYecKui M TNPY>KUHHBIM MasTHUKU
[IpeBpamenre SHepruu MpH KoJjeOaTeNTbHOM IBIDKEHUH. 3aTyxarome kojeOaHust BwinykaeHHsie konebanus Pesonanc Mexanudeckue BoiHBI CBoiicTBa
MeXaHU4ecKuX BoJiH [IpoonbpHbIe U monepedHblie BOIHBI J{1Ha BOIHBI M CKOPOCTh €€ pacpocTpaHeHus: MexaHn4ecKre BOJIHBI B TBEPJOM TeJle, CeiCMUYeCcKHe
BosiHbI (MC). 3Byk I'poMKOCTh 3ByKa U BeicoTa ToHa OTpakeHue 3Byka MHdpa3Byk U yibTpa3ByK
JleMoHCTpanuu
1 HabmroieHue konebanuii Tes noJ1 AeWCTBUEM CHIIBI TSKECTH U CHIIbI YIPYTOCTH
2 HaGmronenue koneOaHMii rpy3a Ha HUTU U Ha npy>kuHe 3 HabimoieHne BBIHYKJICHHBIX KOJIeOaHuil U pe3oHaHca
4 PacnipocTpaHeHHe MPOJOJIbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH)
5 HabmtoneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI
6 AKycTHYeCKHi pe30HaHC
JlaboparopHbie pabOTHI U OTIBITHI
1 Onpenenenne 4acTOTH B NIEpHO/1a KoJIeOaHM MaTEMaTHIECKOTO MasiTHIKA
2.0npezneneHye 4acToOThl U MepHoa KoJieOaHni MPy>KUHHOTO MasgsTHUKA
3.UccnenoBanme 3aBUCUMOCTH TIEPHOAA KOJICOaHNH TIOABEIIEHHOTO K HUTH TPy3a OT JTMHBI HUTH
4 HccnenoBaHue 3aBUCHMOCTH TEpPHOAA KoJeOaHUH NpPYKUHHOTO MasTHHUKA OT MAaccChl rpysa
5.IIpoBepka HE3aBUCUMOCTH TIEpHo1a KoieOaHuii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a
6 OnBITHL, AEMOHCTPUPYIOLIHE 3aBUCUMOCTh MIEpHOa KoJIeOaHUH PY>KUHHOT'O MasiTHUKA OT Macchl rpy3a U KECTKOCTH MPYKUHbI
7 VI3amepeHue yCKopeHusi CBOOOHOTO MaICHHS



Pazgen 10. DjekTpoMarHuTHOE MOJIe M 3J1eKTPOMATHUTHBIE BOJIHBI
DJNEeKTPOMarHUTHOE 10Je.DJeKTPOMAarHUTHbIe BOJMHBL. CBOHCTBa 3/ME€KTpOMarHuTHbeIX BONH. Illkanma snekTpoMarHuTHBIX BOJH. Mcmosb3oBanue
AJIEKTPOMAarHUTHBIX BOJIH JJIs COTOBOM CBSI3U. DJEKTpoMarHuTHas npupoja ceera CkopocTh cBeTa BoaHOBbBIE CBOMCTBaA CBETA

JleMoHCTpanuu
1 CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH
2BonHOBEIE CBOICTBa cBeTa

JlaGopaTopHbie pabOThI U OIBITHI

. [IpssMonHENHOE paclIpOCTpaHEHUE CBETA.

. OTpaxkeHue cBera.

. Ilomy4yenune n300pakeHUi B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajax.
. Ilpenomiienue certa.

. OnTryeckuii CBETOBO/L.

. XoJ1 ydeii B coOuparorieii JuH3e.

. X0z JIy4el B paCcCEUBAIOIIEH JINH3E.

. Ilony4yeHue u300paxeHuil ¢ MOMOLIbIO JIUH3.

. [Ipunuun aeiictBus oToarmnapara, MUKPOCKOIIA U TEIECKOIIA.

10. Mogens riasa.

11. PaznoxeHue 0enoro ceera B CHEKTP.

12. TTony4yenne Georo cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

13. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIBHOTO Tese(oHa.
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Pa3nen 11. CBeToBble siBJIEHUSI

JlyueBas monens cBeta Mcrounuku cBeta IIpsmMonunelinoe pacnpoctpanenue ceeta 3atmenust Connua u JIynsl Otpaxkenue cseta [lmockoe 3epkano 3akoH
oTpaxkeHus cBeTa. [Iperomienue cBera. 3akoH nmpejomieHus csera. [lonHoe BHyTpeHHee oTpa)xkeHue cBeTa. Mcrnonp30BaHie MOJTHOTO BHYTPEHHETO OTPaXKeHUs
B ONTUYECKUX cBeToBosax. JImnza. Xox iayueit B tuH3e. Ontuueckas cucteMa doToanmapara, Mukpockorna u teneckona (MC). ['na3 kak ontuyeckas cuctema.
brauzopykocTh 1 1anbHO30pKOCTb. Paznoxenue Oenoro ceera B criekTp. OnbiTel HptoToHa. CriojkeHne crieKTpaibHbIX 1IBETOB. Jlucnepcus ceera.
JlemoHCTpannuu
JlabopatopHbie pabOTHI U OTIBITHI
1. VlccnenoBanne 3aBUCUMOCTH YTJIa OTPAKSHHUSI CBETOBOTO JIy4a OT YTJIa MaJICHHS.
2. M3yueHne XapaKTepUCTUK U300paskeHHsI IPeIMETa B IIJIOCKOM 3epKalie.
3. UccnemoBanne 3aBUCHMOCTH yTJIa TIPEIOMIICHHSI CBETOBOTO JIyda OT YTJIa TTaJIeHHsI Ha TPAHUIIE «BO3yX—CTEKIIO».
4. ITony4yeHne u300paxeHUH ¢ TOMOIIBIO0 COOUpArOIIeii TNH3BI.
5. Onpenenennie POKYCHOTO PACCTOSIHUS ¥ ONITHYECKOU CHITBI COOMPAFOIICH JTHH3HI.
6. OnBITHI 1O pa3I0KEHUIO OEJIO0Tr0 CBETa B CIIEKTP.
7. OnBITHI 110 BOCTIPUSTHIO IIBETA MIPEAMETOB MPHU UX HAOIIOIEHUH Yepe3 LIBETOBbIE (DUITBTPHI.

Paznena 12. KBanTtoBbIe ABJICHUA
OmnsiTel Pesepdopaa u mranerapaas moaens atoma. Mojens aroma bopa. Mcmyckanue u noromenue cBeta atromoM. KBaHTsl. JInHeHYaThie CIIEKTPHI.



PagnoaktuBHOCTH. Anb(da, Oetan ramMmmanzinydenusi. CTpoeHue aroMHOTo sapa. HykiaoHHast Mosienb aTOMHOTO spa. M30Tormbl.
PaguoaxTtuBHbIe npeBpaiueHus. llepron nosypacnana aTOMHBIX SII€ED.



SnepHbie peakiyy. 3aKOHBI COXPaHEHUS 3apsiIOBOTO M MaCCOBOTO YHCEIl. DHEPrus CBSA3HM aTOMHBIX siiep. CBs3b Macchl U SHepruu. Peakuiuu cuHTe3a U JeNeHus
anep. Uctounuku sneprumn Connua u 38€31 (MC).

Snepnas sHepreTtuka. JIeMCTBUS paauOaKTUBHBIX W3IIyYCHHH Ha »uBble opraHu3mbl (MC).

JemoncTpanuu

1. CriekTphl U3Iy4EHUs U MOTJIOLICHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnexTp Bozmopoaa.

4. HabmroneHue TpekoB B kamepe Bunbcona.

5. Pabota cuérurika HOHU3UPYIOIIUX U3TYYESHUH.

6.Perucrpanusi W3MydeHUs TPUPOAHBIX MHHEPAJIOB U

npoaykToB.JlaboparopHbie pabOThI U OTBITHI

1.HabGnroeHune CIUTONIHBIX M JIMHEHYATHIX CIIEKTPOB H3JIy4e HHUS.

1. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY IyTH (110 (hoTorpadusim).

2. VI3amepeHue paauoakTuBHOTO (hOHA.

[ToBTOpUTENEHO-0000IIAIOIINIT MOTYITH

IToBTOpUTENIEHO-00001IIAIONIMIT MOAYJIb IIPEJHA3HAYEH ISl CUCTEMaTU3aluu M 000OLICHHUs MPEIMETHOrO COJEp)KaHWs U OIbITa JAEATEbHOCTH,
nproOPEeTEHHOTOIIPH H3YYSHNUHU BCETO Kypca (PH3UKH, a TAKKe Ut HOArOTOBKHA K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHY 10 (PU3HKE /ISl 00yUJaroIInuXCs,
BBIOPABIIMX ATOT y4yeOHbIH mpeamer. Ilpu M3yyeHHH AaHHOTO MOIYJISl PEANM3YIOTCS M CUCTEMAaTU3MPYIOTCS BUIBI JAEATEIbHOCTH, HA OCHOBE KOTOPBIX
oOecrnieunBaeTcs JOCTHXKEHUETIPEAMETHBIX U METAIIPEIMETHBIX MJIaHUPYEMBIX Pe3yIbTaTOB 00y4eHUsI, POPMUPYETCS] €CTECTBEHHOHAYYHasi TPaMOTHOCTb:
OCBOCHME HayYHBIX METOJIOB HCCIIEI0OBaHUS SIBIICHUH MPUPOJIbI U TEXHUKHU, OBJIA/IEHUE YMEHUSMH O0BACHATH GU3NUECKUE SIBICHUS, IPUMEHSISI TIOTyYEeHHbIE
3HAHUS, PEIIATh 33Ja41, B TOM YHCJIE KAYECTBEHHBIEC U dKCIIEPUMEHTAIbHBIC. [ [pUHIINITHATIBEHO NEATENBHOCTHBINA XapakTep JAHHOTO pa3zelia peaanu3yeTcs
3a CYET TOTO, YTO y4YalUECs BBINOIHAIOT 3a1aHUs, B KOTOPBIX UM IIPEAJIaracTCs:
Ha OCHOBE MOJYYEHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSACHATH (U3UUYECKUE SIBJICHMS B OKPY>KaIOIEel MPUPOJE U TOBCEAHEBHOMN KU3HU;
UCIIOJIb30BaTh HAyYHBIE METO/bI MCCIEeOBaHU (U3UUYECKUX SBICHUH, B TOM YHCIE A MPOBEPKH TUIOTE3 U MOJYyYEHHS TEOPETHUECKUX
BBIBOJIOB; OOBSCHATh HAay4YHbIE OCHOBBI HamOojee BaXKHBIX JIOCTH)KEHHUN COBPEMEHHBIX TEXHOJIOTHM, HampuMmep, IpaKTHYECKOIo
UCIIOJIB30BaHUs Pa3JIMYHBIX HCTOYHUKOBOHEPIMHY HA OCHOBE 3aKOHA IPEBPALCHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB JHEPTHH.

Kaxxnas u3 TeM JaHHOTO pa3jelna BKIIOYaeT IKCIIEPUMEHTaIbHOE HccieioBaHue o0o0matoniero xapakrepa. Pa3ien 3aBepiiaercs mpoBeieHuEM
JTMarHOCTUYECKOM M OLEHOYHOM paboThl 32 KypC OCHOBHOM IIIKOJIBI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»HA YPOBHE OCHOBHOTI'O OBIIIET'O
OBPA3OBAHUA

N3yyenne yuebHoro mpeamera «®Du3nka» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS JOJKHO OOECIeunMBaTh OCTHXKEHHUE CIEIyIOIINX
JUYHOCTHBIX,METAPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

IIarproTHYecKoe BOCIIUTAHHE:
—TMPOSIBJIICHHE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (PU3NUECKON HAYKH;
—IEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKHUX YYEHBIX



¢u3uKkoB.I"pax1aHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

—TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO3HAYUMBIX M STHYECKHUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTIOCTHKECHUN
(076370478

—OCO3HAaHUE BAXKHOCTH MOPAJIBbHO-3TUYECKUX IPUHIMUIIOB B JEATEIBHOCTH YUYEHOIO.

JcTeTHYecKoe BOCIIUTaHue:

—BOCTIPUSITHE OSCTETUYECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOTO IOCTPOEHHs, CTPOTOCTH, TOYHOCTH,

JTaKOHUYHOCTH. L{eHHOCTH HAYYHOI'0 O3HAHUS:

—O0CO3HaHHE [IEHHOCTH (PU3MYECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA I03HAHMSI MUPA, OCHOBBI pa3BUTHS TEXHOJIOTUH, BAYKHEHUIIIEH COCTABIISIONIEH KYJIbTYPBI;
—pa3BUTHE Hay4yHOM J10003HATENBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON

nesTesnibHOCTH. PopMHpoBaHHe KYJIbTYPbl 310pOBbSI M 3MOLHMOHAJIBHOIO

0J1aronosIy4us:

—O0CO3HaHUE LIEHHOCTH 0e30MacHOro o0pasa KHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpPE, BXKHOCTH IMPaBWJI O€30MacHOTO MOBEACHHUS Ha TPAHCIOPTE,
Ha/10porax, ¢ 3JeKTPUYECKUM M TEIUIOBBIM 000PYAOBaHUEM B JIOMAIIHUX YCIOBHUSX;

—Cc(hOpMUPOBAHHOCTh HaBBIKA pedIEKCHH, NMPU3HAHWE CBOETO IMpaBa Ha OIMMOKY M TAaKOTO K€ TpaBa y JIPyroro

yenoseka. TpynoBoe Bocninranue:

—AaKTHUBHOE y4YacTHE B PEIICHHWU IPAKTHUYECKHUX 3ajad (B paMKax CEMbH, LIKOJIbI, FOPOJa, Kpas) TEXHOJOTMYECKOM M COLMAIBbHOM HAIpaBJIEHHOCTH,
TPeOYIOLIMXB TOM YUCIIE U PU3NUECKUX 3HAHU,

—MWHTEpEC K NPAKTUYECKOMY H3YUYEHHUIO NPOPECCUM, CBSI3aHHBIX C

¢buznKoi. Ikoa0rnYecKoe BOCIUTAHUE:

—OpHEHTallKs Ha IpUMeHeHue GU3NUECKUX 3HAaHUM [T peleHus 3a/1a4 B 00JIaCTH OKPY KaIOLIeH Cpe/ibl, IIIaHUPOBAHUS MIOCTYIIKOB U OL[EHKU X BO3MOXHBIX
MOCIIEACTBUM JUIsl OKPYIKAIOLIEN CPEbL;

—OCO3HaHHUE IN100aJIbHOr0 XapakTepa dKOJIOTHYECKUX MPoOIeM U MyTel UX pelleHusl.

Apanranusa  o0y4amomerocsi K M3MEHSIOIIUMCH YCJIOBHAM COLHMAJIBHON W

NPUPOAHOM Cpebl:

—TIOTPEOHOCTh BO B3aUMO/ICHICTBUHU TIPU BBIOJHEHNUHU MCCIEIO0BAHUI U IPOEKTOB (PM3NUECKOM HAIPaBIEHHOCTH, OTKPBITOCTD OINbITY U 3HAHUSM JAPYTHX;
—TIOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAESITEIbHOCTD;

—II0TPeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUIL, B TOM 4yHcie (GopMyITupoBaTh WU, TOHATHS, TUIIOTE3bI O (PU3HMUECKUX OOBEKTAX U SBICHUSX;
—oO0co3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEHN B 00J1aCTH (PU3UKH;

—IIJITAHUPOBAaHUE CBOETO PAa3BUTHUS B IPUOOPETEHNUH HOBBIX (PU3MUECKUX 3HAHUA;

—CTpEMIIEHNE aHAJTU3UPOBATh U BBISBIISATH B3aUMOCBSI3U IPUPOIbI, OOIIECTBA U PKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
—OIIeHKa CBOMX JIEMCTBUH C YYETOM BIIMSHHUS Ha OKPYXKAIOIIYIO CPEeay, BO3MOXKHBIX INIOOATBHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIbTATHI

YHuBepcanbHbIe IO3HABATEIbHbIE AelicTBUsABa30BbIe TOrH4YecKHe 1eiiCTBUA:

—BBIABIIATH U XapaKTePU30BaTh CYLIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHUIA);

—YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALINU, OCHOBAHHUS 111 0O0OIIEHHS U CPAaBHEHHUS;

—BBISBJIATh 3aKOHOMEPHOCTHU M IPOTHUBOPEUUS B pACCMaTPUBAEMBbIX (DaKTaX, JaHHBIX U HAOIIOAEHUIX, OTHOCAIINXCS K (QU3NYECKUM SIBIICHUSM;

—BBISBJIATh IPUYMHHOCIIEICTBEHHBIE CBSA3H NP W3YYEHUH (PU3UUECKUX SBJICHUN U MPOLIECCOB; JENaTh BBHIBOJBI C MCIIOIb30BAHUEM JI€TyKTHBHBIX
UUHAYKTHUBHBIX YMO3aKJIOYEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NYECKUX BEJIINYMH;

—CaMOCTOATENIBHO BBIOMPATh CIIOCO0 perieHus yueOHo! (pu3ndeckoi 3a1a4un (CpaBHEHUE HECKOJIBKUX BapUaHTOB pPelIeHHs, BEIOOp Hanbosee MoaX0sIero



Cyu4€TOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebckue 1eiCTBUSA:

—MUCI0JIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHHUS;

—TIPOBOJIUTH 110 CAMOCTOSTEIBHO COCTABIICHHOMY IIIaHY OIBIT, HECIIOKHBIA (PU3NYECKUN IKCTIEPUMEHT, HEOOIBIIOE UCCIIeI0BaHNE (PU3NIECKOTO SIBIICHHS,
—OLIEHUBATh Ha IPUMEHUMOCTH U JJOCTOBEPHOCTH HH(POPMALIHIO, TOYYEHHYIO B X0/1€ UCCIEA0BAHUS WIH SKCIIEPUMEHTA;

—CaMOCTOATENBHO (hOpMyIIMPOBaTH 0O0OIICHNS U BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOTIOIEHUS, OTIBITA, NCCIICIOBAHMUS;

—IIPOTHO3UPOBATh BO3MOXHOE JalIbHENIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKXKE BBIABUTATH MPEANOIOKEHUS 00 UX PAa3BUTHU B HOBBIX YCIOBUSAX
MKOHTEKCTaX.

PabGora ¢ undpopmanmeii:

—IIPUMEHSTH Pa3IMYHBIC METO/IbI, THCTPYMEHTHI U 3aIPOCHI P MOMCKE M 0TOOpe MHPOPMALINHU WIIH JAHHBIX C YIETOM NPEATIOKEHHON yaeOHOH (hru3ndeckoi
3a/1a4u;

—aHaJIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUIOB M (JOPM MpeICTaBICHUS;

—CaMOCTOATEIHHO BHIOMPATh ONTHUMANBHYIO (hOpMY HpeCTaBIeHUs UH(DOPMALMK U WIUTIOCTPUPOBATH pelllaeMble 3a7auld HECIOXKHBIMU CXeMaMH,
JIrarpaMMaMu, HHOU TpaguKor M X KOMOMHALIUSMH.

YHuBepcaibHble KOMMYHUKATHBHBIE 1€l CTBUSA

Oo0menne:

—B X0/ie 00CyX)AeHHs y4eOHOTro MaTepuaia, pe3yiabTaToB Jab0paTOpHBIX pabOT U MPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIaeMON TEMBbI U
BBICKA3bIBaTh UJI€U, HALIEJIEHHBIE HA PELICHHE 3a/1a4M U MOJIepKaHue OJ1aroKenaTeIbHOCTH O0ILEeHNUS;

—COIIOCTABIATh CBOM CYXKACHUS C CYXKACHUSAMH JPYTUX YYaCTHUKOB JHAI0Ora, OOHapy>KUBATh pa3jiniie U CXOACTBO MO3ULIMIA;

—BBIpa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

—IyOJIMYHO TMPEACTaBIATh PE3yJbTaThl BBHINOIHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTa, HCCIelIOBaHUS,

npoekTa).CoBMecTHAs 1esiTeIbHOCTh (COTPYAHUYECTBO):

—IIOHMMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIMBHIyaJIbHOM paObOTHI IPU pEeIIEHNH KOHKPETHON (PU3NUeCKOil MpoOieMbl;

—TIpUHUMATh 1€ COBMECTHOM JI€ATENIbHOCTH, OPTaHN30BbIBATh JIEHCTBUS IO €€ JTOCTHKEHUIO: paclpeAessaTh PO, 00CyK1aTh IPOLECCH U Pe3yIbTaThl
COBMECTHOM paboThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJICH;

—BBIIIOJIHATD CBOIO YaCTh PabOThI, JOCTUTasi KAUECTBEHHOI'O PE3yJIbTaTa [0 CBOEMY HAIIPABJIEHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTUMHU YICHAMHU
KOMAaH/Ibl;

—OILIEHUBATh KAaueCTBO CBOEr0 BKJaJa B OOUIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aMMOJECHCTBUSL.
YHuBepcaibHbIe peryJsTHBHbIC 1eHCTBUA

Camoopranuszauus:

—BBISABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOIIMX I pelleHns GU3NIeCKUX 3HaHUH;

—OPHUEHTHUPOBATHCS B PA3IMYHBIX IMOX0AAaX MPUHATHS pelieHnH (MHINBUYaTbHOE, IPUHATHE PELICHUS] B TPYyIIe, IPUHITHE PELICHUH IPyIoi);
—CaMOCTOSATEJIBHO COCTABJIATH aJITOPUTM pelIeHus (PU3NYeCcKOr 3a/1aun WM IJIaHa UCCIIEIOBAHUS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBaTh MpelaraeMble BaApUaHThl PEIICHU;

—enath BBIOOp W OpaTh OTBETCTBEHHOCTH 3a

peuienre. CaMOKOHTPOJIb (peduiekcusi):

—1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUu U NIPEAJIaraTh IiaH €€ U3MEHEHUS;

—OOBSICHATH IPUUUHBI JOCTHKEHUS (HEAOCTUKEHUS) pe3yJIbTaTOB ACSITEIbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIBITY;

—BHOCHTb KOPPEKTHUBBI B JICATEILHOCTh (B TOM YHUCIIC B XOJI BBIMOJHEHUS (PU3NYECKOTO MCCIEAOBAHMS HIIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,



W3MEHUBIIUXCS CUTYAIlMK, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;

—OILICHUBaTh COOTBETCTBHE pe3yJibTaTa WM U

YCJIOBUSM. IMOIMOHAJIbHBIH UHTEJJIEKT:

—CTaBUTH ce0s1 HA MECTO JPYroro 4eloBeKa B XOJAC CIIOpa WM JUCKYCCHH HAa HAyYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPECHHS U JIOTHKY
npyroro.Illpunstue ceds u npyrux:

—TIpU3HABATh CBOE MPABO Ha OMIUOKY NPU pPelieHNH (PU3NIESCKUX 33729 WIH B YTBEPKJACHUSX HA HAyYHBIC TEMBI U TAKOE KE MPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

7 kJjacc

IIpenmeTHble pe3ybTaThl HA 6230BOM YPOBHE 10JZKHBI OTPAXKaTh CPOPMHPOBAHHOCTD Y 00y4AKOIIUXCH YMEHUI:

—HCIHOJIb30BaTh MOHATUA: (PU3NUECKUE U XUMHUYECKHE SIBJICHUS; HAOI0JeHNUE, SKCIICPUMEHT, MO/IENb, TUIIOTE3a; €AMHULIBI (PU3UUYECKUX BEJIMYHMH; aTOM,
MOJIEKYJIa, arperaTHbleé COCTOsHUs BewiecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE); MEXAaHWYECKOE JBHKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
IpSMOJIMHEHHOE), TPAeKTOPHs, PABHOAEHCTBYIOLIAs cuil, AehopMarius (yrpyras, IilacTUuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;

—pa3nuyarh sBiAeHUS (OUQQy3us; TEmIoBOe IBM)KEHHE 4YacTHI] BEUIECTBA; PABHOMEPHOE [BM)KCHHE, HEPABHOMEPHOE JIBHKCHHE; HHEPIHS;
B3aMMOJCHCTBHUE TEJl; PAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BPAILLEHUS; IEepelada IaBlICHUS TBEPIBIMM TEJIaMH, KUIKOCTSIMH U Ta3aMH;
aTMoc(epHOe MaBJICHUE, IUIaBaHUE TeJ; NPEBPALICHUS MEXaHWYECKOH HPHEPTUH) 1O ONHCAHHWI0O MX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOE SBICHUE;

—pacro3HaBaTh IPOSIBICHUE N3YUYECHHBIX (PU3NUECKUX SBJICHUN B OKPY’KAIOLIEM MHPE, B TOM YHcie (U3NIECKHE SBICHUS B IPUPOJIE: TPUMEPHI JIBIKEHUS
C Pa3IMYHBIMU CKOPOCTSIMU B KHBOW U HEXHMBOM MPHUPOJIE; JeHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE; BIUSIHUE aTMOC(HEPHOrO JaBICHUS HA KUBOU
OpraHM3M; IIaBaHHe pbl0; pbhlYaru B TeJie 4YeJOBEKa; IMPU ATOM MEPEBOJUTH MPAKTHUECKYIO 3aJadyy B Yy4eOHYI0, BBIICNSTH CYLIECTBEHHbIE
CBOWCTBa/MpU3HAKN (PU3UUECKUXIBICHUM;

—ONUCHIBATh U3yUYEHHBIE CBOWCTBA TeN U (PU3MUECKUE SIBICHUS, UCTONb3Ysl (PU3NUecKre BEIUMUMHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMSI, MTyTh,
CKOPOCTh,CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CUjla TPEHUs, aBieHue (TBEPIOro Telna, KUAKOCTH, T'a3a), BhITAIKUBAIOLIasl CUJa,
MeXaHu4yecKkasi paboTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIbl, KO3()(UIIMEHT MOJIE3HOrO JAEHCTBUS MEXaHU3MOB, KMHETHUYECKas M MOTEHIHUaJIbHas
9HEprus); Npu OMUCAHUU NPABUWIBHO TPAKTOBAaTh (PU3MUECKUIl CMBICT MCHOJIb3YyEMbIX BEJIWYHMH, UX O0O3HAYEHHS M €IUHMIBI (PU3MUYECKUX BEIWYMH,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NMUECKYIO BEIMYMHY C APYTMMHU BETMYMHAMHU, CTPOUTH IpaUKN N3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX
BEIINYUH;

—XapaKTepru30BaTh CBOICTBA Te, (PU3HMUECKUE SBJICHUS U MTPOLIECCHI, UCTIOIb3Ys MpaBUila CI0KEHUS CUII (BI0JIb OAHON MPAMOI),

3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUs pbluara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPTUU; MPU ITOM JaBaTh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3allMChIBATh €r0 MaTEMaTHYECKOE BhIPAKEHHUE;

—O0O0BACHATH (PU3NYECKHE SIBICHUS, IPOIIECCHI U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE CUTYAIMi MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIIATh
MPUYMHHOCIIECTBEHHbBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIAaroB C OMOpoil Ha 1—2 HM3yuyeHHBIX CBOICTBa (M3MYECKUX SIBICHHI,
($U3MUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

—peniath pacu€THbIE 3a7jauu B 1—2 AecTBUSL, HCTIO0Nb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BETMUNHBI: HA OCHOBE aHAJIW3a YCIOBUS 33/1a4H
3aMMCBIBATh KPATKOE YCIOBUE, MOJACTABIATH (PU3MUYECKHE BEIUYHHBI B (JOPMYJIIBI U TPOBOJUTH PACUEThI, HAXOJUTh CIPAaBOYHBIC TaHHBIC, HEOOXO JUMbIE
JUI PeUIeHus 3ajjay, OLEHUBATh PEAMCTUYHOCTD MOTY4YE€HHONH (PU3NYECKOM BETMUNHBI;

—pacrno3HaBaTh NpOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH HOMONIM (U3UYECKHX METOJOB; B OMHMCAHUHM HCCIEAOBAHMS BBIJICIATH IMPOBEPSIEMOE
IPENoNoXKeHue (TUIoTe3y), pa3indaTb U MHTEPIPETUPOBATh IOJIyYEHHBIH pe3yibTaT, HaXOAUTh OIIMOKM B XOZE OMNbITA, JENaTh BBIBOABI IO €ro
pe3yibTraraM;



—TIPOBOJIUTH ONBITHI MO HAOIOIEHUIO (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tel: (opMyarpoBaTh MPOBEpPsSEMbIe IPEANON0KEHUs, COOUpaATh
YCTaHOBKY M3 TIPEIOKEHHOTO 000pYA0BaHNUs, 3alTUCHIBATH X0/ OIBITa U (POPMYJIIHUPOBATH BHIBOBI;

—BBINIOJIHATD TPSIMbIE U3MEPEHHUS PACCTOSHUS, BpEMEHH, Macchl Teia, 00bEMa, CUJIbl M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M HHU(POBBIX
npuOOPOB;3aMKUCHIBATH TIOKA3aHUS MPUOOPOB ¢ YUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH H3MEPEHUI;

—TIIPOBOJIUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHON (PU3MYECKOW BEIMYMHBI OT JPYrod C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCHMOCTH MYTH
PaBHOMEPHO JBIJKYIIETOCS Tela OT BPEMEHW JABMKCHHUS TeJa; CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa 0Opa0OTKH TOBEPXHOCTEH Tenm U
HE3aBUCHMOCTH CHWJIBI TPEHHs OT IUIOMIAJd CONPUKOCHOBEHUS TE€J; CUJIbl YIPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKHBAIOIICH CHIIBI OT 00BEMaA
NOTPYXEHHOW YaCTH TeJa U OT IMJIOTHOCTH XKHUJAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH T4, OT IITyOHHBI, HA KOTOPYIO MOTPYKEHO TEJI0; YCIOBUH MIaBaHUS
TeJ, YCIOBUIM paBHOBECHs pblyarad OJOKOB); y4acTBOBATh B IUIAHMPOBAHUM y4eOHOIO HCCIEI0BaHUsA, COOMpPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
CIeysl PENIOKCHHOMY TUIaHy, (GUKCHUPOBAThH Pe3yIbTaThl IOJYUYEHHONW 3aBUCHMOCTH (PU3NYCCKUX BEITMYHMH B BHJIC MTPEIJIOKEHHBIX TaOIHUI] 1 rpadHKOB,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;

—TIIPOBOJIUTH KOCBEHHBIC M3MEPEHUsT (U3NYCCKUX BEIMYMH (IIOTHOCTHh BEIIECTBA KHIKOCTH M TBEPIOTO TeJa; CHja TPCHHS CKOJIBKCHUS, JaBJICHUE
BO3/yXa; BHITAIKUBAIONIAs CUJIA, IEHCTBYIOIIAS Ha MOTPYKEHHOE B KHUAKOCTh TeN0; KOAPDUIIUEHT MOJIE3HOTO ASHCTBHS MPOCTHIX MEXaHU3MOB), CIEAYS
MPEI0KEHHOW MHCTPYKIIMH: TIPU BBHITTOJIHEHUH U3MEPEHUN cOOUpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIISATH 3HAUEHHE UCKOMOW BEJIMYUHBI;
—Cco0Ir01aTh IpaBUiia TEXHUKK 0€30MacHOCTH pu padoTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

—YyKa3bIBaTh MPUHIIMITBI JICUCTBUS MIPHUOOPOB U TEXHUICCKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONITNECS COCY IbI, OapOMETp, phIyar,
MOJIBWKHBINA U HEMOBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

—XapaKTepru30BaTh MPUHIIUIBI ACHCTBUSA U3YUYEHHBIX NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPON Ha MX OMUCAHMS (B TOM YHCIE: MOIIIHITHUKH,
YCTPOMCTBOBOJONPOBO/IA, THAPABIMUECKUN TPECC, MAaHOMETP, BBICOTOMED, MOPITHEBOW HACOC, apeOMETP), UCIONB3Ys 3HAHUS O CBOWCTBAX (PU3UUYECKUX
SIBJICHHH ¥ HEOOXO0IMMbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIPUBOANTHL TPUMEPHI / HaXOAUTh MHPOPMAIUIO O MPHUMEpax MPAKTUYECKOTO0 HCIONB30BaHUs (U3MYECKUX 3HAHWNA B TIOBCETHEBHOM JKU3HU IS
obecrieueHunst 0€30MaCHOCTH TIPH OOpAIIEHUH ¢ TPUOOPAMU U TEXHUUECKUMU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBBS U COOTIOICHUS HOPM SKOJIOTUUECKOTO
MIOBEJCHUS B OKPYKAIOLIEH Cpele;

—OCYHIECTBIATH OTOOP UCTOYHUKOB HHGOPMAINH B C€TH VIHTEpHET B COOTBETCTBUU C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUI
U IyTEM CpaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIIENIATH HH(OPMAIINIO, KOTOpas SBJSIETCS MPOTUBOPEUYUBOM HITH MOXKET ObITh HEJIOCTOBEPHOIA;
—MCIOJIb30BaTh MPHU BHIMIOJIHEHUH YUEOHBIX 3a/IaHUN HAYUYHOMOMYJISIPHYIO JTUTEPATYpy (U3MUECKOTO COJEp KaHUsl, CIIPAaBOYHBIC MaTepUalbl, PECypChl
cet VIHTepHET; BIaeTh NMpUEMaMi KOHCTIEKTUPOBAHHMSI TEKCTa, TpeoOpa3oBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

—Co03/aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIC M YCTHBIE COOOIIEHNS HA OCHOBE 2—3 MCTOYHHUKOB WH(OpMAIK PU3NIECKOTO COIePKaHMs, B TOM YHCTIE
myOJIMYHO JeNaTh KpaTKUe COOOIICHUS O pe3yIbTaTax MPOEKTOB WM YUEOHBIX HCCIEA0BAHUMN; IPU STOM IPAaMOTHO MCTIOIh30BaTh U3YUCHHBIN MTOHITHITHBII
ammapart Kypca (pu3uK#, COmpOBOXKIATh BBICTYIUICHHUE MTPE3CHTAIINECH;

—TIpY BHIMIOJHEHUH YY€OHBIX MPOEKTOB M HUCCIEIOBAHUMN paclpeesaTh 00sS3aHHOCTH B TPYIITIE B COOTBETCTBUH C MOCTABICHHBIMH 331a4aMH, CIIEIUTh 32
BBITIOJITHEHHEM ITUTaHa JACHCTBUHN, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B ICSITEIBHOCTD TPYMIBI; BEICTPAUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
YUYUTBIBasi MHEHHUE OKPYKAOLIUX.

8 kaace

IIpenmeTHbIe pe3ybTaThl Ha 0230BOM YPOBHE J0JIKHBI OTPAXKATHh CPOPMHUPOBAHHOCTDH Yy 00YHAIOUIUXCH YMEHHUIA:

—MUCIIOJIB30BAaTh MMOHATHUSA: MaCCa U PasMCPbl MOJICKYJI, TCIIJIOBOC ABUIKXCHUC AaTOMOB U MOJICKYJI, arpCraTHbIC COCTOAHHA BCIICCTBA, KPUCTAINIMYCCKUC U
amop(HbIe Tea, HACBIILEHHBIM U HEHACHIIICHHBIN Map, BIaKHOCTh BO3/lyXa; TeMIepaTypa, BHYTPEHHsSI SHEPIUsl, TEIUIOBOM BUraTelb; AJIeMEHTapHbII
ANEKTPUUECKUH 3apsif, SNEKTPUUECKOE M0JIe, TPOBOJHUKH U TUAJIECKTPUKU, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;



—pa3nuyarh SBJIEHUS (TEIJIOBOE pacUIMpeHHe/ckaTue, TeIulonepenaya, TEMJIOBOE PaBHOBECHE, CMAuyMBAaHUE, KAMWUIAPHBIE SIBICHHs, HUCIAPEHHUE,
KOHJICHCAllNs, [IJIaBJIEHNUE, KpUCTalIn3anus (OTBEpIeBaHue), KUIIEHUE, TeIulonepeaya (TerIonpoBOAHOCTh, KOHBEKIMS, U3IYUEHHE); SJIEKTPU3aLus Tel,
B3aUMO/IEIICTBHE 3apsAI0B, IEHCTBHSI AIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOAEHCTBIE MarHUTOB, JIECTBHE MArHUTHOT'O MOJISl HA IPOBOJAHUK
C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIH ) TIO ONMCAHMIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBIICHHE;
—pacro3HaBaTh MPOSBICHNUE U3YUCHHBIX (PU3NYECKUX SIBICHUI B OKPYXAIOLIEM MUpPE, B TOM 4ucie (U3MUecKue SBICHUS B NPUPOJIE: MOBEPXHOCTHOE
HaTSDKEHHE U KalMJUIAPHbIE SBJICHUS B TIPUPOE, KPUCTAILIBI B IPUpoJE, n3nydenne CoiHIla, 3aMep3aHue BOAOEMOB, MOPCKHE OpU3bI, 00pa30BaHUE POCHI,
TyMaHa, MHes, CHera; 3JIEKTPUUYECKHE SIBICHUS B aTMocdepe, 3JIEKTPUUYECTBO >KHMBBIX OPraHM3MOB; MarHUTHOE Ioje 3emid, Apeid MomrocoB, poib
MarHUTHOTO TIOJI JJIsl KM3HM Ha 3emJie, MOJSPHOE CUSHHUE; MPH 3TOM MEPEeBOIUTH MPAKTHYECKYIO 337ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NYECKUX SIBJICHHIA;

—OTHCHIBAaTh M3YYCHHBIC CBOICTBA TeN M (PU3UYECKUE SBICHUS, UCTIONB3Ys (PU3MUECKUE BEMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTHsI, KOJIHMYECTBO
TEIUIOTHI, Y eJIbHas TEIUIOEMKOCTh BEILLECTBA, Y/IeJIbHAS TEIJI0Ta IJIaBJIEHUs, yAeIbHas TEII0Ta NapooOpa3oBaHus, yelIbHas TEeIUI0Ta CrOpaHus TOIUINBa,
KO3()(PHILIMEHT MOIE3HOTO JCHCTBUS TEIUIOBOW MAIIUHBI, OTHOCUTENbHAs BJIAKHOCTh BO3/yXa, JJIEKTPHUECKUH 3apsj, CHia TOKa, JJIEKTPHUYECKOE
HanpspKeHUe, CONPOTUBICHUETIPOBOIHUKA, Y/I€IbHOE CONPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTb 3JEKTPUUYECKOr0 TOKA); IPU ONMUCAHUYU IIPABUIBHO
TPaKTOBaTh (PU3NUECKUN CMBICIT UCIIOIB3YEMBIX BETMUMH, 0003HAYCHUS U CUHHIBI (PU3NIECKUX BEIWYHH, HAXOAUTH (POPMYJIIBI, CBA3BIBAIOIINE JTAaHHYIO
(GHU3UUECKYIO BEIMUMHY € IPYTMMHU BEIMYMHAMU, CTPOUTH IPaUKU U3yUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

—XapaKTepU30BaTh CBOMCTBA TeJ, (PM3NUECKHE SBICHUS U MPOIECCHI, HCIIONB3YSl OCHOBHBIC TOJOKEHUSI MOJICKYIAPHOKHMHETHYECKOW TEOPUU CTPOSHUS
BEIIIECTBA, IPUHIUI CYNEPIO3ULIUH [T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMsI 3apsija, 3akoH Oma ai1s ydacTka 1enu, 3akoH Jxoyns—IJlenna,
3aKOHCOXPaHEHHsI SHEPTHHU; TIPU 3TOM JaBaTh CIOBECHYIO (POPMYITMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUIECKOE BHIPAYKCHHE;

—O0OBACHATh (hU3MYECKHE TPOLECChl M CBOICTBAa Tel, B TOM YHMCJIE€ M B KOHTEKCTE CHUTyallUd MPaKTHK OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHOCIIEACTBEHHbBIE CBS3H, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIAaroB C OMOpoil Ha |—2 M3yuyeHHBIX CBOICTBa (M3MYECKUX SIBICHUIM,
(GU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

—peniath pacu€THbIE 3a7a4u B 2—3 AeMCTBUSI, UCIIONb3YsI 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaJIW3a YCIOBUS 331a4U
3aMMCBIBaTh KPaTKOE YCIIOBHE, BBIABIIATH HEAOCTATOK JAHHBIX JUIS pEIlEeHUs 3ajaud, BBIOMpATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE I €€ pelleHHUs,
IPOBOAUTHPACUETHI U CPAaBHUBATH MOJYyUYEHHOE 3HaYCHUE (PU3NUECKON BETMUHHBI C U3BECTHBIMH JIaHHBIMY;

—pacrno3HaBaTh NpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh MIPU MOMOIIU (PU3NYECKUX METOJI0B; UCIONb3Ysl OMMCAHUE UCCIE0OBAaHUS, BBIIEIATh IPOBEPSEMOe
IPEI0JI0KEHNE, OLIEHUBATh IPABUIILHOCTD MOPSI/IKA TPOBEIEHUS UCCIEA0BaHNUs, A€aTh BbIBOBL;

—IIPOBOJIUTH OIBITHI MO HAOIIOACHUIO (PU3NYECKUX SABICHUN UM (PU3MUECKUX CBOMCTB TN (KaNWJUIpHbIE SIBICHUS, 3aBUCUMOCTD JTaBIECHUS BO3/AyXa OT
ero o0bEma, TemrepaTyphl; CKOPOCTH IpOIecca OCThIBAaHUS/HArpeBaHuUs MPU U3ITyUYEHUHU OT L[BETA M3JTydarolleil/morionaoeld NoBepXHOCTH; CKOPOCTh
MCIIAPEHUABO/bI OT TEMIIEPATYPBI )KUIKOCTH U IIJIOLAAN €€ TOBEPXHOCTH; DJIEKTPU3ALIUS TE U B3aUMOJEICTBHE IIEKTPUUECKUX 3aps10B; B3aUMOJIEHCTBHE
MOCTOSTHHBIX MarHWTOB, BHU3YyaJM3allusi MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHWTOB; JEUCTBUS MAarHUTHOTO IMOJIS Ha MPOBOJAHMK C TOKOM, CBOMCTBa
9JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBHUraTeNsi MOCTOSHHOTO TOKA): (OPMYJIMPOBAaTh IPOBEPSEMbIE IPENNOJI0KEHHUs, COOMpaTh YCTaHOBKY U3
IPEJI0AKEHHOTO0 000PYAOBAHNUS; OIUCHIBATh XOJ ONBITa U (POPMYJIMPOBATH BBHIBOJIBI;

—BBITNOJHATH MPSIMbIE U3MEPEHHSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAYKHOCTH BO3]lyXa, CUJIbI TOKA, HAIIPSHKEHUS C HCIIOJIb30BAHUEM aHAJIOTOBBIX TPHUOOPOB
U 1aTYNKOB (PU3NYECKUX BEJIMYHMH; CPAaBHUBAThH PE3YJIbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHOM a0COIIOTHOM MOrPEIHOCTH;

—IIPOBOJIUTh HCCJIEIOBAHUE 3aBUCHUMOCTH OJHOM (HU3MUECKONW BEIMYUHBI OT JAPYrod C UCIOJIH30BAHUEM INPSMBIX H3MEpEHHH (3aBUCHUMOCTD
COIIPOTHUBJIEHUS IPOBOJHHUKA OT €r0 JJIMHBI, JIOLIAU ONEPEYHOI0 CEUEHHsI M YAEIbHOIO CONPOTHBIICHHS BEILIECTBA IPOBOAHUKA; CHUIIBI TOKA, UAYILErO
yepe3 MPOBOJHHUK, OT HANPSIKEHUS Ha MPOBOJHUKE; HUCCIEIOBAHUE IOCIEI0BATEIBHOIO M MapaJIJIEIbHOIO COEIUHEHUM NPOBOJHUKOB): IJIAHUPOBAThH
UcclieIoBaHKue, COOMPaThyCTaHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIIEAYs IPEAJIOKEHHOMY IIIaHy, PUKCHPOBATh PE3y/IbTaThl HOJIYYEHHOM 3aBUCUMOCTH B BUJIE
TaOIuI U TpaUKOB, ENATHBBIBOABI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;



—TMPOBOANTH KOCBEHHBIE M3MEpEeHHs (U3NUECKUX BEIMUYUH (yJelbHas TEIUIOEMKOCTH BEIECTBA, COMPOTHBIICHHE MPOBOAHMKA, paboTa M MOIIHOCTh
IIEKTPUYECKOTO TOKA): TNIAHUPOBATh H3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, CIIEAYS NPEAI0KESHHON NHCTPYKIIUH, U BBIYUCIISIT 3HAYCHUE
BEJINYMHBI;

—Cc001r0/1aTh MpaBUJIa TEXHUKH O€30MIaCHOCTH MPU paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

—XapaKTepU30BaTh NPUHIUIBI ACHCTBUS H3YYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH HA UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIIIICHUS
JIOMOB, THTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJIbTMETP, CUETUUK DJICKTPHUCCKON ISHEPTUH, JIEKTPOOCBETUTEILHBIC PUOOPHI, HArpeBaTEeIbHbIC
AIIEKTPONIPHOOPHI (IPUMEPHI), INEKTPUIECKUE TPEJOXPAHUTEIH; IEKTPOMATHUT, SIEKTPOABUTATEINh IIOCTOSIHHOTO TOKA), MCIIOb3YsI 3HAHHUS O CBOWCTBAX
du3nueckux sBICHUNA HHEOOXOANMbIEe (PU3UYECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MIPOCTHIE TEXHMUYECKHUE YCTPOICTBA M M3MEPUTEIILHBIE IIPHOOPHI IO CXEMaM U CXEMAaTUYHBIM PHCYHKaM (KUIKOCTHBIN TEPMOMET], TEPMOC,
HICUXPOMETP, TUTPOMETP, JIBUTATEIIb BHYTPEHHETO CrOPaHHs, HJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMbI JICKTPHUYCCKUX IICTICH C TIOCIIEI0BATEIbLHBIM U
napauIeIbHBIM COSTMHEHNEM 3JIEMEHTOB, Pa3iinyas yCIOBHbIE 0003HAYCHHUS JIEMEHTOB JIEKTPUYECKUX LETeH;

—MPUBOIUTH TMPUMEPBI/HAXOIUTh HH(OPMALUIO O TMpPHUMEpax MPAKTHYECKOr0 HCIOJIb30BaHUS (U3UYECKUX 3HAHWK B TOBCCTHCBHOW >KU3HH JIJISI
obecrieueHns 6€30IMacCHOCTH PU 0OPALIEHUH C TPUOOPAMU U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS M COOJIOICHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAOLIEH CPENE;

—OCYIIECTBIIATH MOUCK HH(OpMaUK (PU3UIECKOTO Coep KaHus B ceTH IHTepHeT, Ha OCHOBE UMEIOIINXCS 3HAHUH U ITyTEM CPaBHEHUS JOTIOTHUTEIBHBIX
VCTOYHHMKOB BBIACIATH HH(OPMALIUIO, KOTOPAs! SBJSIETCS TPOTHBOPEUMBON M MOXKET ObITh HEJIOCTOBEPHOIA;

—MUCIIOJIb30BATh TPU BBIIOJHEHUN y4YeOHBIX 33aJaHUI HayYHONOMYJIIPHYIO JINTEpaTypy (PU3NYECKOrO COAEPKaHHMs, CIIPABOYHBIC MAaTEpUAIIBI, PECYPCHI
cetu MHTEepHET; BllaieTh MpUEMaMu KOHCIIEKTUPOBAHUSI TEKCTa, MPeoOpa3oBaHus HHOOPMALIUK U3 OJJHOI 3HAKOBOM CHCTEMBI B APYTYIO;

—CO03/1aBaTh COOCTBEHHBIE TICEMEHHBIEC M KPATKHE YCTHBIE COOOLICHNU s, 000011ast HHPOPMAIIHIO U3 HECKOJIIBKUX UCTOUYHUKOB (DU3UUECKOTO CO/ICPIKaHN,
B TOMYHCIIE MYOJIUYHO MPEACTABIATh PE3yIbTaThl MPOCKTHON WIIM MCCIIEAOBATEIBCKOM NESITEIbHOCTH; MPH 3TOM I'PAMOTHO HCIOJIb30BAaTh U3yUYCHHBIN
NOHSTHIHBIN anmapar Kypca (U3HKH, COIIPOBOKAATh BBICTYIIIICHUE MTPE3EHTAIIUCH;

—TIpY BBITOJHEHUH YISOHBIX TPOCKTOB U UCCIIEI0BAHUN (PU3NUECKUX MTPOIIECCOB PACHPEICIATh 00S3aHHOCTH B IPYIIIE B COOTBETCTBUU C TIOCTABIICHHBIMU
3aJja4yaMu, CJICAMTH 3a BBHITOJHEHUEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJieKBaTHO OIIEHUBATH COOCTBEHHBIH BKIJIAJ B JAEATEIBHOCTH TPYIIIEI,
BBICTPAMBAThKOMMYHHUKAaTHBHOE B3aUMO/ICHCTBHUE, IPOSIBIISSI TOTOBHOCTh pa3pelaTh KOH(IUKTHL. 9 Kiiacc

[IpenMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y 00YYAIOLIUXCS YMEHHA:

—MUCIOJIb30BaTh TIOHATHS: CHCTEMa OTCYETA, MaTepHalbHas TOYKA, TPACKTOPHUS, OTHOCUTEILHOCTh MEXaHUYECKOTO JBIDKEHHS, Aedopmaius (ympyras,
IUIACTUYECKas), TPEHUE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U TEPErpy3KH; LEHTP TSDKECTH; a0CONOTHO TBEPIOE TENO, IEHTP TSHKECTH
TBEPOTO Tella, pABHOBECHE; MEXaHMYECKUE KOJICOAHUs M BOJHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK; 3JCKTPOMATHUTHBIC BOJIHBI, IIIKAJIA AJIEKTPOMATHUTHBIX
BOJIH, CBET, OJIN30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUs M TIOTJIONICHUS; anb(da, 0eTa 1 raMMan3IydeHusl, U30TOIIbI, sIepHast SHEPTeTHKA;
—pa3nuyarth SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE IBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBHKEHUE, CBOOOHOE MaICHHUE
TeJl, pABHOMEPHOE JIBWKEHHUE TI0 OKPY>KHOCTH, B3aUMOJICUCTBHE TEJI, PEaKTUBHOE JBIKCHUE, KOJIe0aTeIbHOE JBIDKEHNE (3aTyXalOIINe U BBIHYKICHHBIC
KOJIeOaHNs1),pe30HaHC, BOTHOBOE IBUKEHUE, OTPAKEHHE 3BYKA, TPSIMOJIMHEIHOE paclipOCTpaHEHUE, OTPAKEHUE U IPEIIOMIICHUE CBETa, TIOJTHOE BHYTPCHHEE
OTpaXEHUE CBETa, Pa3JOKEHHe OEJIOro CBeTa B CHEKTP M CIOXKEHUE CHEKTPAIbHBIX LBETOB, IUCIIEPCUSl CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTD,
BO3HHUKHOBEHUE JTMHEHUATOTOCIIEKTPA M3IIyYCHHS ) TI0 OMIMCAHHIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPHPYIOLIMX JTAHHOE (PH3HYECKOE
SIBJICHUE;

—pacrno3HaBaTh MPOSBICHNE N3YUCHHBIX (PM3MUECKHX SBICHUH B OKpY’KaroIeM MUpe (B TOM 4HciIe GU3HYecKre SBICHUS B IPUPO/IE: IPUINBBI U OTIIUBHI,
nBrKeHne riaHeT COTHEYHOW CHCTEMBI, pEaKTUBHOE JIBU)KEHHE JKUBBIX OPTaHH3MOB, BOCHIPUSTHE 3BYKOB XKHBOTHBIMHU, 3EMIICTPSICCHUE, CEHCMHYECKUE
BOJIHBI, IIyHAMH, 3XO0, IIBETa TEJ, ONTHYECKHE SBJICHUS B NPHUPOJE, OMOIOTMYECKOe ACHCTBHE BUANMOTO, YIbTPa(huoIETOBOrO M PEHTTEHOBCKOTO
U3JIy4CHU;



€CTECTBEHHBII paJInOAKTUBHBIN (POH, KOCMUYECKHUE JIydH, PaMOAKTUBHOE M3JIy4eHNE IPUPOTHBIX MUHEPAJIOB; ACHCTBHE PAJHOAKTHBHBIX M3ITy4eHUI Ha
OpraHu3M YeJIOBEeKa), IPHU ITOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUeOHYIO0, BBIJICIAThH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKN (PU3NIECKUX SIBIICHUIA;
—OIMCHIBATh M3YYCHHBIE CBOMCTBA TENl M (U3UYECKHE SIBICHHS, MCHONB3Ys (HU3MYECKHE BEIWYHMHBI (CPEAHS M MTHOBEHHAs CKOPOCTh Tela HpU
HEpaBHOMEPHOM/IBIKEHHH, YCKOPEHHE, IIepeMeIIeHIe, Ty Th, YII0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO
HaJIeHNs, BEC TeJa, UMITYJIbC Tella, UMITYJIBC CHIIbI, MEXaHW4ecKasi paboTa ¥ MOIIHOCTh, MOTEHIMAIbHASL SHEPTUS TeNa, MOJHATOTO HaJ IMOBEPXHOCTHIO
3eMJIH, TOTCHIMATbHASI DHEPTUS CKATOM MPYKUHBI, KHHETUYECKast SHEPTUs, TTOJIHASI MEXaHWYeCKast YHEPTUs, IEPHOJ ¥ YacTOTa KOJIeOaHuH, JJTMHA BOJIHBL,
TPOMKOCTh 3ByKa M BBICOT@ TOHA, CKOPOCTH CBETa, IOKa3aTeNb MPEJIOMIICHHS CPEIbl); IPU ONMUCAHWUHM MPABHIBHO TPAKTOBATH (DPU3UUECKUH CMBICT
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYECHUS U IUHHILIBI (PU3NUECKUX BEIUYHH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOLINE TaHHYIO (PH3MUECKYIO BEIUYHHY C JPYTUMHU
BEJINYMHAMU, CTPOUTH IPadUKHU N3YUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

—XapaKTepru30BaTh CBOMCTBA TeJ, (PU3NUECKHE SBICHUS U MPOIECCHI, UCIOIb3Ys 3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, TPHHIIUI
CYNEpHO3UIMH CHUJI, IPUHLIUI OTHOCUTENBbHOCTH ["anues, 3akoHbpl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETa,
3aKOHBICOXPAHEHUS 3apsIOBOI0 M MacCOBOTO YHCEN MPH SACPHBIX PEAKIHIX; IPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA M 3aIHCHIBATH €r0
MaTeMaTHYECKOEBBIPAKCHHUE;

—O0OBACHATh (PU3NYECKUE IMPOIECCHl W CBOKMCTBAa TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHTyallMid MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX MIaroB C ONOpOil Ha 2—3 HM3Y4YeHHBIX CBOWCTBA (DPU3NYECKUX SIBICHUM,
($u3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

—pemiath pacu€THbIC 3a7a4u (ONMUPAIOIINECS HAa CUCTEMY M3 2— 3 ypaBHEHHUIl), UCIIONB3Ys 3aKOHBI M (JOPMYIIbI, CBA3BIBAIONINE (DPU3UUECKIE BEITUIHHBIL:
Ha OCHOBE aHaJIM3a YCIIOBHSI 33J]auy 3alMChIBATh KPATKOE YCIOBUE, BHISBIISATH HEAOCTAIOIINE WM H30BITOYHbIEC JaHHBIC, BEIOUPATh 3aKOHBI U (DOPMYIIBL,
HEOOXO0IMMBIE JIJIsl peILIeHH s, TPOBOIUTH PAacU€Thl M OLIEHUBATh PEATUCTUYHOCTD MOJIyY€HHOTO 3HaUeHUs (PU3HMUECKON BETMYHMHBI;

—pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIINTH MPH MOMOIIN (HPU3UIECKUX METOI0B; UCTIONB3Ys ONMCAHUE MCCIIEOBAHNUS, BBIICISAThH IPOBEPSEMOE
IPENoNI0KeHNe, OEHUBATh TPABUIBHOCTD MOPSI/IKA TPOBEACHUS UCCIIE0BAHMS, 1e1aTh BBIBOIbI, HHTEPIIPETUPOBATh PE3YIbTAaThl HAOIIOACHUHN U OMBITOB;
—TIPOBOJIUTH OMBITHI TTO HAOIONEHUIO (DU3NYECKUX SIBICHUH WM (PU3NIECKUX CBOWCTB TeN (M3ydeHHe BTOPOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUs
SHEpPruy; 3aBUCUMOCTh IepuoJa KojaeOaHU MPYKMHHOTO MAasgTHUKA OT Macchl rpy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTY]Ibl MaJbIX
KOJICOAHUH; IPSIMOJIMHEIHOE PacIIpOCTPAHEHUE CBETA, Pa3IoKeHHe OEJI0T0 CBETa B CIIEKTP; H3YUCHUE CBOWCTB N300pakeHUS B IIIOCKOM 3€pKaJie M CBOWCTB
n300pakeHusl MpeaMeTa B coOuparoleil InH3e; HaOIr01eH!e CIJIONIHBIX U JIMHEHYaThIX CIEKTPOB M3JIyUYEHUs): CAaMOCTOATENbHO COOMpAaTh YCTAHOBKY U3
MU30BITOYHOTO HAOOPa0OOPYTOBAHHUST; OTIMCHIBATH XOJI OTIBITA U €T0 PE3YIbTAThl, JOPMYIUPOBATH BHIBOJIHI,

—IIPOBOJIUTh TP HEOOXOJUMOCTH CEPUIO MPSAMBIX M3MEPEHMM, OIpeneNss CpeaHee 3HAaYeHHE H3MEepsieMOM BeIHuuHBbl ((OKYCHOE paccTOsSHUE
cobuparoteii TUH3bI); 000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHUS/M3MEPUTETHLHOTO TIPUO0Pa;

—TIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DPM3MYECKHX BEIMYUH C MCIIOJIb30BAaHUEM MPSMBIX H3MEpPEHHH (3aBHCHMOCTh NMYTH OT BPEMEHH INpH
PaBHOYCKOPEHHOM JBIDKEHHH 0€3 Ha4albHON CKOPOCTH; TIepro/Ia KOJIeOaHNH MaTeMaTHIeCKOro MassTHUKA OT JUTMHBI HUTH; 3aBHCHMOCTH YTJIa OTPaKEHUS
CBeTa

OT yTJIa MaJACHUS U YTJIa IMPEIOMIICHHSI OT yTJia TaeHHs): TUIAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEIIHFHO COOMPATh YCTAHOBKY, (DUKCUPOBATH PE3yIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEJIMUYMH B BUE TaOJIHIl U TPa(UKOB, 1e1aTh BBIBOABI 110 pE3yIbTaTaM HCCIIeIOBAHNUS;

—TIPOBOJIUTh KOCBEHHBIE M3MEPEHHs (U3NYECKUX BEITMYMH (CPEIHSISI CKOPOCTh M YCKOpPEHHE Tella MPH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOpEHHE
CBOOOJHOTO TaJeHHs, )KECTKOCTh MPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJIBXKEHHS, MEXaHW4yeckas padoTa M MOIIHOCTb, YAaCTOTa M MEPHOA KoJeOaHui
MaTEeMaTHYeCKOr0 M NPYXHHHOTO MasTHHKOB, ONTHYECKas CHJa COOMpAIoIed JMH3BI, PaJHOaKTHBHBINA (DOH): IIAHMPOBATH HM3MEPEHHsS; COOMPATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH M3MEPEHHs, CIEAys NMPEUIOKEHHOW MHCTPYKIMHU; BBIUMCIATH 3HAUEHUE BEIMYMHBI M aHAJIM3UPOBATH
HOJTyYEHHBIE Pe3yIbTaThI C yUETOM 33/JaHHONTIOTPEIITHOCTH H3MEPEHUIA;

—Cc00J110/1aTh MpaBUJIa TEXHUKH O€30MIaCHOCTH NPU paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;



—pasnu4aTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PM3UUYECKUX MOJENEH: MaTepuaabHas TOUKa, aOCOIIOTHO TBEPOE TEO, TOYSUHBIM UCTOYHUK CBETA, JIyd,
TOHKAsJIMH3a, [NIAHETapHas MOJIENb aTOMa, HyKJIOHHAs MOJI€Ib aTOMHOTO $]1pa;

—XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS U3YUECHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPON HA UX OMHUCAHUA (B TOM YHCIE CIUAOMETP, JaTUUKH
MIOJIOKEHUS, PACCTOSIHUS M yCKOPEHUS, paKeTa, dXOJOT, OYKH, MEPHUCKOI, (poToammapar, ONTHYECKUE CBETOBOMBI, CIIEKTPOCKOI, JO3UMETpP, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBAaX (PU3MUYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

—HCIOJIB30BATh CXEMbl U CXEMaTHYHbIE PUCYHKU M3YUYCHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHYECKHX MPOLECCOB MPH
peleHnr yueOHOIPaKTUUYECKHUX 3a/]1a4; ONTHUYECKHUE CXEMBbI JIJIsl TOCTPOSHUSI H300pakeHMI B IIIOCKOM 3€pKajie U cOOMparolei JIMH3E,

—IIPUBOJUTH TPUMEPBI/HAXOAUTh HH(OPMAIMIO O HPUMEpPaX MNPAKTUYECKOTO HCIOJIb30BaHUSA (U3UYECKUX 3HAHWM B TIOBCEAHEBHOW >KM3HM IS
obecrnieueHrs 6€30MacHOCTH MpHU O0paIEHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 310POBbS U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAOLIEH CPENE;

—OCYIIECTBIISITh MOUCK MHGOpMaIUu (PU3NYECKOTO COEpKaHUs B ceTH MHTepHET, caMOCTOsITeNbHO (POPMYIUPYsl TOUCKOBBII 3alpoC, HAXOJUTh ITyTH
oTpeieNIeHUs] JOCTOBEPHOCTH MOJIyICHHON HH(POpPMAIMK Ha OCHOBE MMCIOIIMXCS 3HAHUI U JJOTIOJTHUTEIHHBIX HCTOYHUKOB;

—HCIOJb30BAaTh MPU BHIOJHEHUHN YUEOHBIX 33JaHUN HAy4YHONOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro coaep:kaHus, CIPaBOYHbIE MaTepUaibl, PECYPCh
cetu MHTEpHET; BIaneTh MpruéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OAHON 3HAKOBOH CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMAIINH U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COMIEPKAHUS, ITyOJINIHO
MMPpEACTaBIATL PC3YJIbTAThI HpOGKTHOf/’I nJIn HCCJIGIIOB&TGJII:CKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'paMOTHO HCIIOJb30BaTh I/I3y‘-ICHHI)II71 MOHATHHHBIN arrmapar
M3y4aeMoro pasjesna (U3UKU U COIIPOBOXKAATh BBHICTYIUICHHE MTPEe3eHTAIMEH ¢ yU€TOM 0COOCHHOCTEH ay JUTOPUH CBEPCTHUKOB.

TEMATHUYECKOE INIAHUPOBAHHUE C YKASAHUEM KOJTUYECTBA AKAJEMHUYECKHX YACOB, OTBOJAUMBbIX HA
OCBOEHME KAXKJIOU TEMbI, 1 BO3MOKXHOCTb UCITOJIb30BAHUA 11O 3TOU TEME 20P 1 IOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOJANYECKUMHU MATEPUAJTAMHA

7 KJIACC
KonuyectBo yacos DJIEKTPOHHBIE Cnmcox HTOroBbIX Cnoco0 ounenkn
HaumenoBanue
No B K - (lIPl(l)pOBble) IVIAHUPYEMBbIX HUTOIOBBIX
a31€J10B U TEM cero OHTPOJILHEIE aKTH4YeCKHe
w/m p p p p6 00pa3oBaTeIbHbIE Pe3yJbTATOB ¢ YKa3aHHEM IIAHHPYEMbIX
NPOrpaMMbI a00ThI a00THI
porp P P pecypeb 3TAaNoOBUX ()OPMHUPOBAHMSA Pe3yIbTATOB
Pazgen 1. ®u3nka u e¢ poJib B NO3HAHUM OKPYKAKOIIEro MUpa
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®du3uka - HayKa 0
pupoJie

bubmuoreka [JOK
https://m.edso0.ru/7
416194

UCIIOJIb30BaTh
TIOHATUS:

¢busnyeckue u
XHUMHUYECKHE SBIICHHS,
HaOIIOIEHNE,
9KCIIEPUMEHT, MOJIETIb,
TUI0TE3a, e UHUIIBI
(bu3MYECKUX BEIIUYUH, aTOM,
MOJIEKYJIa, arperaTHbie
COCTOSIHUSI BELIIECTBA
(TBEpIOE, XKUIIKOE,
razoo0pasHoe),
MEXaHUYECKOe

JBUKEHHE (PAaBHOMEPHOE,
HEpaBHOMEPHOE,
pSIMOJINHEIHOE),
TpaeKkTopus,
paBHOAEUCTBYIOLIAsCHIA,
nedopmanus (ynpyras,
MJIacTUYeCcKas),
HEBECOMOCTH,
cooO1aronmecs

COCY/IbI

YceTHBII onpoc
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1.2

duznueckue
BEJINYMNHBI

bub6mmoreka [IOK
https://m.edsoo.ru/7
416194

pa3nuyath SBICHUS
(muddysust, TermoBoe
JBUKEHHEYACTHUI] BEIIECTBA,
paBHOMEpHOE

JIBUKCHHE,

HEpPaBHOMEPHOE

JBUKCHHE, UHEPLIUS,
B3aMMOJIeCTBHE Te,
paBHOBECHE TBEPABIX T C
3aKPEIUICHHOW OChIO
BpallleHus, reperadya
JTABJICHUS TBEPABIMUTEIIAMH,
KUJIKOCTSIMH UTa3aMH,
aTMochepHoe

JaBJICHUE, TUIaBaHUETE,
MIpEeBpALICHUS MEXaHUYECKOM
SHEPTHUH) 110 OMUCAHUIO UX
XapaKTEePHBIX

CBOMCTB U Ha OCHOBE

VcTHBIN
orpoc,
MpaKTUYECKa
g pabora
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OIIBITOB,
JIEMOHCTPHUPYIOLTUX
JaHHOe (pr3nyeckoe
SIBJICHUE

1.3

EcrecTBeHHOHAYUYHBI
1 METOJ| MO3HAHHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41619

4

pacro3HaBaTh
MIPOSIBJICHUE
M3YUYEHHBIX
(hU3UIECKUX
SIBJICHUY B
OKpY’KarolleM Mupe,
B TOM YHCJIE
buznveckue
SIBJICHUS B TIPUPO/IE:
MIPUMEPHI JIBUKECHUS
C pa3JIMYHBIMU
CKOPOCTSIMH B
YKUBOU U HEXKUBOU
MpUpPOJE, NEUCTBUE
CUJIBI TPEHUS B
MIPUPOJIE U TEXHHUKE,
BIIUSIHUE
aTMoC(epHOro
HaBJIEHUS Ha )KUBOU
OpraHu3M, IJIaBaHHUE
pBIO, ppIuaru B Teje
YeJoBeKa, MPU 3TOM
MepEBOANTh
MPaKTUYECKYIO
3a/1a4y B y4eOHYIO,
BBIJICIISATh
CYILIECTBEHHbIE
CBOICTBA

IInceMeHHBIN
orpoc,
MIPaKTUYECKas
pabora
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(mpu3HaAKK)

buzHUeCKUX
SIBJIEHUU
Hroro mo pazneny 6
Pa3jnen 2. [lepBoHayajibHbIe CBeJIEeHUS O CTPOEHUH BelllecTBa
OIIUCBHIBATh YcTHbIi onpoc

2.1

Crpoenue BemiecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619

4

M3Y4YEHHBIE CBOMCTBA
TeN U (PU3MIECKHe
SIBJICHUS, UCTIOJIB3YS
buznveckue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTD
BEIIECTBA, BpeMs,
yTh, CKOPOCTH,
CpEeIHssl CKOPOCTb,
CHJIa yIPyTOCTH,
CHJIa TSKECTH, BEC
Teja, CUia TPeHHs,
JaBJeHue (TBEPIOTO
Tena, KHUJIKOCTH,
rasza),
BBITAJTKHBAFOIIIAS
CHJIa, MEXaHUYeCcKas
paboTa, MOIIIHOCTb,
TJICYO CUITBI, MOMEHT
cIIbl, KO3 punreHT
MOJE3HOT0 JIEWCTBUS
MEXaHH3MOB,
KMHETHYecKas U
MOTEHIIUATbHAS
SHEPTHsl), IPU
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OTMHMCAaHUU
MIPaBUIJILHO
TPaKTOBATh
buznyecKuit CMbICI
UCTIOJIb3YEMBIX
BEJIMYUH, UX
0003HAYEHHUS U
€IMHUIIBI
(bU3UIECKUX
BEJIMYMH, HAXOJAUTh
bopmybl,
CBSI3BIBAIOIIHE
JAHHYIO
buznyecKyro
BEJIMYUHY C
JIPYTHMH
BEJTMYUHAMU,
CTPOUTH rpapuKu
H3YYCHHBIX
3aBUCUMOCTEN
(bU3UIECKUX
BEJTMYMH

2.2

JIBrkeHue u
B3aUMOJICHCTBUE
YaCTUL] BEI[ECTBA

but6mmorexa [IOK

https://m.edsoo0.ru/7f41619

4

XapaKTepU30BaTh
CBOMCTBA Tell,
¢buznyeckue
SIBIICHUS U
IIPOLIECCHI,
UCIIONB3YS MTPaBUIIa
CIIOKEHHUS CUJT
(BOOJB OTHOM
MPSIMOIA ), 3aKOH
I'yka, 3akoH

YeTHBI onpoc,
MpaKTH4ecKast
pabora
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ITackains, 3aK0oH
Apxumena, MpaBuiIo
paBHOBECHsI pblyara
(61moka), «30510TOE
MIPABHUIION
MEXaHUKH, 3aKOH
COXPaHCHUS
MEXaHUYECKOU
SHEPTHH, TIPH ITOM
JIaBaTh CIIOBECHYIO
(bopMyIHUPOBKY
3aKOHA U
3aIMChIBaTh €T0
MaTeMaTHYCCKOC
BBIPOKCHHE

2.3

ArperaTHble
COCTOSIHMSI BELIIECTBA

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41619

4

OTHCHIBATh
M3YyYECHHBIE CBOICTBA
Ten ¥ GU3NIECKUE
SIBIICHUS, UCTIONIb3Y S
¢duznueckue
BEJIMYMHEI (Macca,
00BEM, INIOTHOCTD
BEIIECTBa, BpeMS,
MyTh, CKOPOCTH,
CpeJTHSS CKOPOCTb,
CHWJIa yIIPYTOCTH,
CHJIa TSDKECTH, BEC
Teja, CUila TPCHHS,
JaBJeHHUE (TBEPAOTO
Tena, KHUIKOCTH,
rasa),
BBITAJIKMBAIOIIIAS

YcTHBIN ompoc,
peleHue
Y4EeOHBIX U
MPaKTUKO-
OpHEHTHPOBAHHEI
X 3a/1a4
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CHJIa, MeXaHu4ecKast
paboTa, MOIIHOCTb,
IJIEYO CUJIBI, MOMEHT
cuiibl, K03 urmeHt
IIOJIE3HOTO ACUCTBUSA
MEXaHU3MOB,
KHHETUYECKas U
MOTEHIIMAIbHAs
SHEPTHUs ), IPH
OTMHMCAaHUU
MPaBUIILHO
TPaKTOBATh
(buznyecKuit CMbICIT
HCTIOJB3YEMBIX
BEJIMYMH, UX
0003HaYeHUS U
€IMHUIIBI
(bU3UIECKUX
BEJIMYHH, HAXOIHUTh
(bopMybl,
CBSI3BIBAIOIITHEC
JAHHYIO
¢buznveckyro
BEJIMYHHY C
JIPYTHMH
BEJTMYMHAMU,
CTPOUTH rpapuKu
W3YYCHHBIX
3aBUCUMOCTEN
(hU3UIECKUX
BEJIMYMH




Hroro no pazneny 5

Pa3znen 3. /IBH:KeHMe U B3aMMOAeliCTBHE TeJl

XapaKkTepHu30BaTh YcrHblii onpoc,
CBOMCTBa T, pelieHue y4eOHbIX
buznveckue U IIPAKTUKO-
SIBJICHUS U OPUCHTUPOBAHHBI
MPOLIECCHI, X 3aj1a4

KCIOJIb3YS MpaBUia
CIIOKEHMST CHUIT
(BmOJIH OJTHOM
IPSIMOI), 3aKOH
I'yka, 3akoH
ITackans, 3aKkoH

bubnmoreka [JOK Apxumena, mpaBuiIo
MexaHnueckoe
3.1 3 https://m.edsoo.ru/7f41619 | paBHOBecHUs pbluara
NIBIDKEHHE
4 (6110Ka), «30J10TOE
MPaBUIION»

MEXaHHUKH, 3aKOH
COXpaHEHUs
MEXaHUYEeCKOH
SHEPTUH, IIPU 3TOM
JIaBaTh CIIOBECHYIO
(bOopMyIHPOBKY
3aKOHA U
3aIMCHIBATh €0

MaTeMaTHIECKOe
BBIPAXKEHHE
OIACHIBATH YcTHbI onpoc,
bubmuorexa [JOK .
Nuepuus, macca, M3YYCHHBIC CBOMCTBA | PpeUICHUE YU4eOHBIX
3.2 4 1 https://m.edsoo.ru/7f41619
IINIOTHOCTh 4 TEeJI U (I)I/I3I/I‘-IGCKI/IG H IIPAKTHKO-

SIBJIEHMS, UCIIOJIb3Ys OpHUCHTHPOBAHHEI



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

buznveckKue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTD
BEIIECTBA, BpEMS,
My Th, CKOPOCTH,
CpeIHsIsl CKOPOCTb,
CHJIa yIIPYTOCTH,
CHJIa TSKECTH, BEC
Teja, CUja TPeHHs,
JaBjieHue (TBEPIOTO
Tena, KUAKOCTH,
rasa),
BBITAJIKHBAFOIIIAS
CHJIa, MEXaHUYECKast
paboTa, MOIIIHOCTb,
TJICYO CUITBI, MOMEHT
CHJIBL, K03 purmeHt
MOJIE3HOTO JEUCTBUSA
MEXaHHU3MOB,
KHUHEeTHYecKas u
MOTCHIIMATbHAS
SHEprus), Npu
OITMCAHUT
MIPaBHIILHO
TPaKTOBATh
bu3znyecKuit CMbICI
HCIIOJTb3YEMBIX
BEJIMYHH, UX
0003HAYCHUS U
€IMHUIIBI
(hU3UIECKUX
BEJIMYMH, HAXOIUTh

X 3a/1a4,
MpaKTHYECKas
pabota




bopmyIIbI,
CBSI3BIBAIOIIIHC
JAHHYIO
(hU3UIECKYIO
BEJIMYHHY C
JIPYyTUMU
BEIIMYMHAMH,
CTPOUTH TpaduKH

3.3

Cua. Bunsl cun

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619

4

M3YUYEHHBIX
3aBUCUMOCTEMN
(bu3HYECKUX
BEJINYUH
MIPOBOJIUTH VYcTHBIi onpoc,
KOCBECHHBIC pelIeHre y4eOHbIX
A3MEPEHUS U IIPaKTHKO-
dusHUecKux OPHUEHTHPOBAHHBI
BeIMYMH (MIOoTHOCTE | X 33449
HpaKTHYECKasl
BEIIIECTBA KUJKOCTH
. pabora,
Y TBEPAOTO TeTa,
KOHTPOJIbHASI
cujia TpeHus
pabota

CKOJIB)KEHUS,
JIaBJICHHE BO3/yXa,
BBITAJIKABAIOLIAs
CHJIa, IEUCTBYIOLIAst
Ha TMOrpyKCHHOE B
KHUJIKOCTH TeIo,

K03 dUIueHT
MOJE3HOT0 JIEWCTBUS
IIPOCTBIX
MEXaHU3MOB),
clenys
MPEJI0KEHHON



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

MHCTPYKLHUU: TIPU
BBINIOJTHEHUH
U3MEpPEHUI
cobuparp
AKCIEPUMEHTAIbHY
10 YCTaHOBKY U
BBIYUCIISATH 3HAYCHUE
HMCKOMOW BEJTUYHHBI

Hroro no pazneny 21

Pasnen 4. /laBienue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

Hasnenue. Ilepenaya
41 JABJICHHUS TBEPABIMU
' TellaMU, KUAKOCTAMU

U ra3aMu

bu6mmorexa [IOK
https://m.edsoo.ru/7f41619

4

COOJTFOIaTh MTpaBUIIa
TEXHUKH
0€30MacHOCTH MPH
pabote ¢
1a00paTOpPHBIM
o0opy0BaHUEM;
YKa3bIBaTh
MIPUHITUTIBI JICHCTBHYSI
npubOpoB U
TEXHUYECKHUX
YCTPOMCTB: BECHI,
TEPMOMETD,
JUHAMOMETD,
COOOIIAIOTHECS
cocyiel, 6apomerp,
pblYar, moJIBUKHBII
U HEOJIBUKHBIN
OJIOK, HAaKJIOHHAS
TUIOCKOCTh

YcTHBIN onpoc,
penieHre y4eOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBI
X 3a/1a4

4.2 JlaBieHue KUIKOCTH 5

bubnmuoreka [JOK
https://m.edsoo.ru/7f41619

XapaKTepHU30BaTh
MIPUHIUIIBI IEHCTBUS
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B

M3YYECHHBIX
puOOpPOB |
TEXHUYECKUX
YCTPOMCTB € ONOpPOH
Ha UX onucanus (B
TOM YHUCIIE:
MOALIUITHUKH,
YCTPOHCTBO
BOJIOIIPOBO/IA,
TUIPaBIMYECKUN
Mpecc, MaHOMETP,
BBICOTOMED,
IIOPIIHEBOW HACOC,
apeoMertp),
UCIIOJIB3YS 3HAHUS O
CBOMCTBAaxX
(bU3UIECKUX
SIBJICHUH U
HE00XO0/IUMBbIE
(bu3UYEeCKrEe 3aKOHBI
1 3aKOHOMEPHOCTH

4.3

ATtMochepHoe
JIaBJICHUE

but6mmorexa [IOK
https://m.edsoo0.ru/7f41619

4

XapaKkTepu30BaTh
MIPUHITUTIBI TEUCTBUS
M3YYEHHBIX
npubOpoB U
TEXHUYECKUX
YCTPOMCTB € OIIOPOH
Ha UX omucaHus (B
TOM YUCIIE:
MOALIUITHUKH,
YCTPOHCTBO
BOJOIIPOBO/IA,

YcTHBIH onpoc,
pelieHune y4eOHbIX
U NIPAKTUKO-
OpUEHTUPOBAHHBI
X 3ajad,
MpaKTU4ecKas
pa0ora,
KOHTPOJIbHAS
pa0ora,
nmabopaTopHas
pabora
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TUPaBINYECKUI
Mpecc, MAaHOMETP,
BBICOTOMED,
IIOPIIHEBOH HACOC,
apeoMertp),
UCIIOJIb3YS 3HAHUS O
CBOMCTBaxX
buzHUeCKUX
SIBIICHUH U
HEOOXOIMMBIE
(hU3UYECKHE 3aKOHBI
1 3aKOHOMEPHOCTH

4.4

JlecTBUE KUIAKOCTH
U ra3a Ha
MOTPYKEHHOE B HUX
TEJO

bu6mmoreka [JOK

https://m.edsoo.ru/7f41619

4

MIPUBOJIUTH IPUMEPHI
(HaXOaUTH
nHpopMaIuo o
npuMepax)
MIPAKTUIECKOTO
WCIIOJIb30BAHUS
(hUBUYECKUX 3HAHUN
B IIOBCEHEBHOU
KHU3HU JITIS
obecrieueHus
0€30MacHOCTH pHU
oOparieHuu ¢
npubopamu u
TEXHUYCCKUMU
YCTPOMCTBaMHU,
COXpaHEHUS
3JI0pOBbS U
COOJIIOICHUS. HOPM
HKOJIOTMYECKOTO
MOBE/ICHUS B

VYcTHBIi onpoc,
pelieHue y4eOHbIX
Y MTPAaKTHKO-
OPHEHTHPOBAHHBI
X 3aj1ad,
HpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora,
naboparopHas
pabota



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

OKpY>Karolleu cpene

Hroro no pazneny

21

Pazgen 5. Pa6ora u MOIIHOCTH. DHeprus

5.1

PabGora u MOIIIHOCTD

bu6mmoreka [JOK
https://m.edsoo.ru/7f41619

4

OIHCHIBATH
U3Y4YEHHBIE CBOMCTBA
Ten U (pU3nIecKue
SIBJICHUS, UCTIOJIb3YS
buznveckue
BEJIMYMHBI (Macca,
00BEM, INIOTHOCTD
BEIECTBA, BpeMs,

My Th, CKOPOCTH,
CpeIHSsIsl CKOPOCTb,
CHWJIa yIIPYTOCTH,
CHJIa TSKECTH, BEC
Teja, CUia TPeHHs,
JaBJeHue (TBEPIOTO
Tena, KHUAKOCTH,
rasza),
BBITAJIKHBAOIIIAS
CHWJIa, MEXaHWYECKas
paboTa, MOIIIHOCTb,
JIEYO CUJIBI, MOMEHT
cuiIbl, K03 purmeHt
MOJIE3HOTO JEHUCTBUS
MEXaHHU3MOB,
KHUHETUYecKas u
MOTCHIIMATbHAS
SHEPTHUs ), IPH
OMMCAaHUU
MIPaBUJILHO

YcTHBIN onpoc,
penienre yaeOHbIX
1 TIPaKTHKO-
OPHEHTHPOBAHHBI
X 337124,
naboparopHas
pabota



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

TPaKTOBATh
(buU3NIEeCKUIi CMBICIT
HCIIOIB3YEMBIX
BEJINYHUH, UX
0003HaYEHNS U

€IMHHUIIBI
bu3HUeCKUX
BEJIMYMH, HAXOJAUTh
(hopMyITBI
bubnuorexa [JOK ONUCHIBATh YcTHbIi onpoc,
5.2 [IpocThie MEXaHU3MBI https://m.edsoo.ru/7f41619 U3y4YEHHBIE CBOMCTBA | PEIICHHE YYeOHbBIX
4 Tel U PU3HICCKUE U IIPaKTHKO-
SIBJICHUS, UCTIONIB3Yyst | OPHCHTHPOBAHHBI
buznveckue X sajnad,
MMpaKTHUYCCKasA
BEJIMYMHBI (Macca,
. pabora,
00BEM, IUIOTHOCTD
KOHTpPOJIbHAaA
BEIIIECTBA, BpeMS
m » BpeM, pabora,
MyTh, CKOPOCTH, naGopatopHas
CpEIHSS CKOPOCTb, pa6ota
CHJIa yIPyTOCTH,
CHJIa TSKECTH, BEC
bu6mmorexa [IOK
Mexannyeckas Teja, Cuja TPeHHUs,
5.3 https://m.edsoo.ru/7f41619 )
SHEprus JaBJjeHue (TBEPIOTro

4

Tena, KHUJIKOCTH,
rasza),
BBITAJTKHBAFOIIIAS
CHJIa, MEXaHUYECKast
paboTa, MOIIIHOCTb,
TJICYO CHJTBI, MOMEHT
cuibl, KodhduimeHT
MOJIE3HOI'O NECUCTBUS
MEXaHHU3MOB,



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

KMHETHYecKas u
MOTEHIIUAIbHAs
SHEPTHUs ), IPH
OIMHMCAaHUU
MIPABUIILHO
TPaKTOBATh
¢bu3nvecKuil CMBICIT
HCIOJIb3YEMBIX
BEJIMYMH, UX
0003HAYEHUS U
€IMHUIIBI
(bu3HYECKUX
BEJIMYMH, HAXOIUTh
dbopMybI,
CBSI3BIBAIOIIHE
JAHHYIO
¢buznueckyro
BEJIMYHHY C
JIPYTHMH
BEJTMYMHAMU,
CTPOUTH IpapuKu
H3YYCHHBIX
3aBUCUMOCTEN
buznuecKux
BEJIMYNH;
MIPOBOIUTH OIBITHI
10 HAOJIFOIEHUTO
(bU3UIECKUX
SIBJICHUW WJTA
(U3HUYECKUX CBOWCTB
Tes: GopMyIHPOBATH
MpoBepsieMbIe




MIPEINOJIOKEHHUS,
coOupaTh yCTAaHOBKY
U3 MPEATI0KEHHOTO

o0opymoBaHus,
3aMHCHIBATh X0/
OTbITa U
dhopmyupoBaTh
BBIBO/IbI
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOT'PAMME
8 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE Cnncok HTOroBBIX Cnoco0 oneHkKu
HaumeHoBaHue
Ne (uudpossbie) IVIAHMPYEMbIX HTOI0BbIX
pa3iejioB U TEM Kontpoabnubie | IlpakTnyeckune
n/n Bcero o0pa3oBaTe/bHbIE pe3yabTaToB ¢ IUVIAHUPYEMBbIX
NporpamMmsbl padoThI padoTbI
pecypcsl YKa3aHHMeM JTaloB pe3yJibTaTOB
X (pOpMHUPOBAHUA
Pazgen 1. TensnoBble siBJIeHUsA
HUCTIIOJIB30BaTh YcTHbIi onpoc,
MOHSATHS: Macca U pelieHne y4eOHbIX
pa3Mepbl MOIEKYI, 1 IIPaKTHKO-
TEIUIOBOE BMKeHue | OPUCHTHPOBAHHbIX
CTpoeHue 1 CBOICTBa Bu6moreka [IOK aTOMOB ¥ MOJIEKyJI, | ~7ad
1.1 7 nmaboparopHas
BEILECTBA https://m.edsoo.ru/7f4181ce | arperatHbie
pabora
COCTOSIHUSI
BELIECTBA,
KpUCTAJIJINYECKHE U
amopdHbIe TeNa,



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

HAaCBIICHHBIN U
HEHACBIIIIEHHBIN
ap, BIAXKHOCTh
BO3/lyXa,
TeMIiepaTypa,
BHYTPEHHSIA
SHEprus, TeIUIOBOU
JIBUraTeb,
3JIEMEHTAPHBIN
AIEKTPUYECKUIN
3apsn,
AIEKTPUIECKOE
ToJie, MPOBOJIHUKHU U
TIARJICKTPUKH,
MMOCTOSIHHBIN
AIIEKTPUYECKUM TOK,
MarHuTHOE ToJie

1.2

TenuoBsle mporecchl

21

bubmuorexa [JOK

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

pas3iinyaThb ABJICHUS
(TernoBoe
pacupeHue u
CKaTHe,
TerIonepeaya,
TEIUIOBOE
paBHOBECHE,
CMaYMBaHHUE,
KalmnuJIJISIPHBIC
SIBIICHUS,
UCTapeHue,
KOHJIEHCallus,
IJIABJICHUE,
KpUCTAITU3aUs
(oTBepaeBaHue),



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

KHUIICHHUE,
Temionepeaaya
(TETIONPOBOTHOCT,
KOHBCKITHS,
U3JIy4eHue),
AIEKTPHU3ALHUS TEJl,
B3aHMMOJCHCTBHE
3apsa0B, ACHCTBUS
AJIEKTPUYECKOTO
TOKa, KOPOTKOE
3aMbIKaHHE,
B3aHMMOJCHCTBHE
MarHuTOB, JCUCTBHUE
MarduTHOTO TIOJIS
Ha MIPOBOJIHUK C
TOKOM,
AJIEKTPOMArHUTHAS
MHIYKIUS) TIO
OIHMCAHUIO UX
XapaKTEePHBIX
CBOMCTB M Ha
OCHOBE OIILITOB,
JIEMOHCTPUPYIOIIUX
JaHHOE (PU3NYECKOE

SIBJICHUE
Hroro mo paszneny 28
Pa3nen 2. JnekTpuyecKkue U MATHUTHBIE SIBJICHUS
DnexTpuyecKue OIMCHIBATh YcTHBI onpoc,
21 3apsiibl. 3apsUKCHHbIC 7 bubnmoreka [JOK W3y4YECHHBIE peieHue y4eOHbIX
' TeNa U MX https://m.edsoo.ru/7f4181ce | cBoiicTBa Tea U H PaKTUKO-
B3aUMOJICICTBHE dusnueckue OpPUEHTUPOBAHHBIX



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

SIBIICHUS, UCTIONB3YsI
buznveckue
BEJIMYMHBI
(Temmeparypa,
BHYTPEHHSIA
SHEprus,
KOJIMYECTBO
TEIUIOTHI, yAeIbHas
TETIOEMKOCTb
BEIIECTBA, yAelbHas
TEeIUI0Ta TUIaBIICHUS,
yeNnbHas TeIoTa
napooOpa3oBaHus,
yAeNnbHas TeIoTa
CropaHus TOTUIMBA,
KO3 ULIUEHT
MOJIE3HOTO
JIEVCTBUS TEMIOBOM
MaIITUHBI,
OTHOCUTEIIbHAS
BJIYKHOCTH BO3/1yXa,
ANEKTPUYECKUI
3aps], cuia ToKa,
AIEKTPUUYECKOE
HaIpsKEHUeE,
COMPOTHUBIIEHUE
MTPOBOJTHHKA,
yAEIbHOE
COTPOTHUBIICHNE
BEIlECTBa, paboTa u
MOIIIHOCTb
AIEKTPUUECKOTO

3aj1a4,
MpaKTHYECKas
pabota




TOKa), TIpH
OIUCaHUU
IIPABUIIBHO
TPaKTOBATh
¢bu3nvecKuil CMBICIT
UCTIOJIb3YEMBIX
BEJIMYHH,
0003HAYEHUS U
eIMHULIBI
(bU3UIECKUX
BEJIMYMH, HAXOIUTh
bopmybl,
CBSI3BIBAIOLIHE
JTAaHHY1O0
buznyecKyro
BEJIMYUHY C
JIpyTUMHU
BEJIMYMHAMH,
CTPOUTH rpapuKu

U3YYEHHBIX
3aBUCUMOCTEN
buznuecKux
BEJIMYUH
XapakTepu30BaTh YeTHBI onpoc,
CBOICTBa TeN, pelnieHre yu4eOHbIX
¢buznueckue 1 IIPaKTHKO-
H IBJICHUS U OPUECHTHUPOBAHHBIX
OCTOSTHHBIN bu6muoreka [{IOK
2.2 H 20 1 IIPOLIECCH, sanad,
JJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce HpaKTHYeCKast
UCIIOJIB3YS
pa0ora,
OCHOBHBIE
KOHTPOJIbHAS
MTOJIOKEHUS
pabora,
MOJIEKYJISIPHO--

nmabopaTopHas



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

KMHETHYECKOMN
TEOPUHU CTPOCHUS
BEIIECTBA, IPUHIIMII
CYIEPIO3ULINH
nosie (Ha
KaueCTBEHHOM
YPOBHE), 3aKOH
COXpaHEeHUs 3apsja,
3akoH OMa 11t
y4acTKa e,
3aKoH [[xoyisa—
Jlen1a, 3aKoH
COXpaHEHUS
SHEPTHUH, IIPH 3TOM
JIaBaTh CIIOBECHYIO
(bOopMyIIHPOBKY
3aKOHAa U
3aMHChIBATh €T0
MaTeMaTU4ecKoe
BEIPXXCHICE,
MIPUBOTUTH
pUMephl (HaXOAUTh
UH(pOPMAIIHIO O
IIpUMepax)
MPAKTUIECKOTO
HCIOJIb30BaHUS
(hUBUYECKUX 3HAHUN
B IIOBCEHEBHOU
JKU3HU IS
obecrieueHust
0€301acHOCTH MPHU
oOpalieHuu ¢

pabora




npudopamMu u
TEXHUYECKUMU
YCTpOMCTBAMH,
COXpaHEHUS
3JI0POBbSI U
COOJIIOICHUSI HOPM
HKOJIOTUIECKOTO
MOBE/ICHUS B
OKpYKarolen cpee

2.3

MarsuTHbBIE SIBIICHHUS

1.5

bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce

pacro3HaBartb
MIPOSIBIICHUE
U3YyYEHHBIX
(bu3HYECKUX
SIBJICHUW B
OKpY’KaloIIeM MUpE,
B TOM YHCIIE
¢duznueckue
SIBIICHHS B TIPUPOJIC:
MIOBEPXHOCTHOE
HaTsDKEHHE U
KaIllWJISIpHBIE
SBJICHUS B IPUPOJIE,
KPHUCTAaJTBI B
pUpOJIE,
n3inydenue ConHua,
3aMep3aHue
BOJIOEMOB, MOPCKHE
Opu3Bl,
o0pa3oBaHHE POCHI,
TyMaHa, uHes,
CHeEra,
JIEKTPUUYECKHE

YcTHBIN onpoc,
penieHre y4eOHbIX
Y MIPAKTHKO-
OPUCHTHUPOBAHHBIX
3aj1a4,
paKTHYEeCKast
pabora,
nmaboparopHas
pabota



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

SIBJICHUS B
aTmocdepe,
AJIEKTPUUECTBO
KHUBBIX OPTaHU3MOB,
MarHuTHOE MoJie
3emun, apeiid
TIOJIFOCOB, POJIb
MarHMTHOTO MO
JUTSI )KU3HU Ha
3emuie, NOJISIPHOE
CHUSTHUE, IIPH 3TOM
MIEPEBOTUTH
MIPAKTHIECKYIO
3a/1a4y B y4eOHYIO,
BBIJICTISITH
CYILIECTBEHHbIE
CBONCTBA
(mpu3HaKH)
¢bu3nyecKux
SIBJICHUU

2.4

DJIEKTpOMarHuTHas
UHAYKOUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

OOBSICHATH
¢uznueckue
MPOLECCH U CBOMCTBA
T€Jd, B TOM YHCIE U B
KOHTEKCTE CUTyaIui
MIPAKTHKO-
OpPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATH
MPUYHUHHO-
CIICJICTBCHHBIC CBSI3H,
CTPOUTh OOBSCHEHUE
u3 1-2 normveckux
maroB ¢ ONOpoi Ha



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

1-2 M3YUYEHHBIX
CBOMCTBA
bu3HYECKUX
SIBIICHHH,
(bu3NYECKUX 3aKOHOB
WK

3aKOHOMEPHOCTEH;
pemarb  pacycTHhIE
3a1a4n B 2-3

JeHCTBUSA, HMCIIONB3YS
3aKOHBI W (HOPMYIIHI,
CBSI3BIBAIOIIIHE
buznveckue
BEJIMYMHBI: HA OCHOBE
aHaIM3a yCIIOBHUS
3aJjaud  3alHChIBaTh
KpaTkoe yCIIOBHE,
BBISIBIISITH HEJTOCTATOK
JAHHBIX IS PEIICHUS
3ajauy, BBIOMpAThH
3aKOHBI M (hOpMYIIBI,
HEeOOXOaUMBIE I €€
peIeHHsI, TPOBOIUTH
pacueTsl u
CpaBHUBATH
MOJTYYEHHOE
3HaYCHUE
¢buznueckoi
BEJIMYMHBI c
M3BECTHBIMHU
JTAaHHBIMH;
pacro3HaBaTthb
mpoOJeMbI, KOTOpPBIC
MOKHO PpEIIUTh TpH




moMoIu (PU3HIECKUX
METO/IOB, HCIIOJIb3YS
OTIMCaHHue
HCCIICIOBAHMS,
BBIJICIISITh
MIPOBEPSIEMOE
MPEANOI0KEHHE,
OILICHUBATH
MPaBUILHOCTh
MOPsIIKA MPOBEACHUS
HCCIICIOBAHMS,
JieJaTh BBIBOJIBL;
MIPOBOUTH OIBITHI
10 HaOJIFOICHUIO
(bu3HYECKUX
SIBIICHUI WJIH
(bU3UIECKUX
CBOMCTB Te
(kanuIUIApHBIE
SIBJICHMS,
3aBUCUMOCTh
JTABJICHUSI BO3/IyXa
OT ero o0bEMa,
TEeMITEPaTypHI,
CKOPOCTH TIpoIiecca
OCTBIBaHMS U
HarpeBaHus pH
W3ITyYEHUH OT IIBETa
U3JIy4arouen
(TIoTJIOIIAKOIIIEH )
MOBEPXHOCTH,
CKOPOCTH
WCIIapEHUs BOJBI OT




TeMIepaTypbl
JKUJIKOCTH U
IUIOIIAgU €€
MMOBEPXHOCTH,
ANEKTpU3ALUS TN U
B3aHMMOJCHCTBHE
ANEKTPUUYECKUX
3apsoB,
B3aHMOJICHCTBHE
IMOCTOSTHHBIX
MarHuTOB,
BHU3yaJIU3aIus
MarHuTHBIX ITOJICH
IMOCTOSTHHBIX
MarHuTOB, JCHCTBUS
MarduTHOTO TIOJIS
Ha MIPOBOJIHUK C
TOKOM, CBOMCTBA
3JIEKTPOMArHUTA,
CBOMCTBa
AIEKTPOJIBUTATEIS
MMOCTOSITHHOTO TOKQ):
dbopmynupoBaTh
MIPOBEPSIEMBIC
MIPEATIONOKECHHS,
cobupath
YCTaHOBKY U3
MPEAJIOKEHHOTO
o0opynoBaHus,
OIINCBIBATH XO]I
OIIBITA B
dbopmynupoBaTh




BbIBOAbI

Hroro mo pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 3 145
YACOB I10 [TPOT'PAMME '
9 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE Cn
HaumenoBanue
Neo (uudposrpie) 11
pa3esoB U TeM Kontpoabubie | IlpakTnuyeckue e
/o Bcero o0pa3oBaTejibHbIE pe:
NMPOrpamMmblI padoThI padoTbI VK
pecypcbl
do
Paznea 1. Mexanuuyeckue siBJeHUSA
UC!
o
OT
Ma
Tp:
OT!
Mexannueckoe Me
B
11 NBIDKEHUE U 10 1 but6mmorexa [IOK He'
' CIIoCoOBI €ro https://m.edsoo.ru/7f41a4a6 2(1
I
OIIMCaHUus y
LT
TP
e
yCli
He!
e
TS



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

TBEPJIOE TEJO, LIEHTP
TSHKECTH TBEPIOTO
TeJa, paBHOBECHE,
MeXaHUYECKue
KOJIeOAaHMS U BOJIHEI,
3BYK, HH(PPa3BYK U
YIIBTPa3BYK,
AJIEKTPOMArHUTHBIE
BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX
BOJTH, CBET,
OJIM30PYKOCTh U
JATbHO30PKOCTh,
CIIEKTPBI UCITYCKAHUS
Y MOTJIONICHUS, abda,
Oera- U ramMmma-
U3JTY9YCHUS, H30TOIIBI,
siepHas SHEPreTHKa

1.2

Bzaumopeiictue
Ten

20

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

OIHCHIBATh
W3Y4YEHHBbIE CBOMCTBA
TeN U (pusnueckue
SBJICHUS, UCTIOIb3YSI
¢duznueckue
BEJIMYMHBI (CpeHss U
MTHOBEHHAsl CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JBUKECHHH,
YCKOPEHHE,
nepeMelIeHHeE, Ty Th,
yTJ10Basi CKOPOCTb,
cHuJa TPEHHUs, CUJIa



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

YOPYTOCTH, cuja
TSKECTH, YCKOPEHUE
CBOOOJHOrO Ma/ICHNUS,
BEC TeJla, UMITYJIbC
TeJa, UMITYJIbC CUJIBI,
MeXaHu4YecKas pabora
Y MOIIHOCTb,
NOTEHIHATbHAS
SHEprus Tena,
MOJHATOTO HAJl
MOBEPXHOCTHIO 3EMJIH,
MOTEHITMATbHAs
SHEprus CKATOU
IPYKUHBI,
KUHETUYecKas
SHEPTusl, MOJHAas
MeXaHU4YeCcKas
SHEPTIHsl, IEPUo U
4acToTa KOJIeOaHwui,
JUTHA BOJIHBI,
TPOMKOCTb 3ByKa U
BBICOTA TOHA,
CKOPOCTH CBETa,
MOKa3aTeb
TIPETIOMIICHUS CPEIBI),
TP OTTUCAHHUH
MPaBUIILHO
TPaKTOBATh
(hu3HUeCKUl CMBICIT
UCTIONB3YEMBIX
BEJIMYUH,
0003HaYeHHS U




€AMHUILIBI PU3NYECKUX
BEJIMYMH, HAXOJIUTh
hopmyIbl,
CBSI3BIBAIOIIINE
TaHHYIO (pU3UYECKyIo
BEJIMYMHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4yeHHBIX
3aBUCUMOCTEH
(bu3HUECKUX BEIUYUH

1.3

3aKOHEBI
COXpaHEHHUS

10

bu6mmoteka [IOK

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

XapakTepU30BaTh
CBOICTBA TeII,
(bu3mvecKue sBICHUS
1 TIPOILECCHI,
UCIIOJIb3YS 3aKOH
COXpAaHEHUS dHEPTHUH,
3aKOH BCEMHPHOTO
TATOTEHUS, TIPUHIIHIT
CyNEpIO3UIIUU CHUJT,
MPUHITUTT
OTHOCUTEIBbHOCTH
lanuies, 3aKOHBI
Hrrotona, 3akoH
COXpaHEHUSA
AMITYJIbCA, 3aKOHBI
OTpaXXEHUS U
MPETOMJIEHUS CBETA,
3aKOHBI COXPAHEHHUS
3apsA0BOTO U
MacCOBOT'0 YHCEI IPU
SIIEPHBIX PEaKLUsIX,
IIPY 3TOM JaBaTh

YcTHBIN ompoc,
penieHre y4eOHbIX
Y MIPaKTHKO-
OPHEHTHUPOBAHHBIX
3aj1a4,
paKTHYECKas
pabora,
KOHTPOJIbHAS
pabora,
nmabopatopHas
pabota



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

CIIOBECHYIO
(hopMyITUpPOBKY
3aKOHA M 3aITUChIBATh
€ro MaTeMaTU4eCKOe

BBIPAKCHHE
Hroro no pazneny 40
Pa3nen 2. MexaHuveckue KoJieOaHUSI U BOJIHBI
pacro3HaBaTh YcTHBIN ompoc,
npoOJeMbl,  KOTOpBIC | pelIeHHE yYeOHBIX

Mexannueckue
2.1 7
KoJIeOaHus

bubmnoreka [JOK
https://m.edsoo.ru/7f41a4a6

MOXHO pEIIUTh TIpH
NOMOIIM  (PU3HUYECKHUX
METO/IOB,  HCIIOJIB3YS
OIHCaHUE
WCCJICIOBAHWSI,
BBIJICTISITH TTPOBEPSEMOE
IPEIOJIOKEHNE,
OIICHUBATH
MPAaBUIIBHOCTH MOPSIKA
IPOBEJCHUS
UCCIICJIOBAHUS, JENaTh
BBIBO/IBI,
UHTEPIPETHPOBATH
pe3yIbTaThI
HaOJIIOIEHUH U ONBITOB;
MTPOBOIUTH OMBITHI ITO
HaOJIFO IEHUTO
(hu3HUECKUX SIBICHUN
WK PU3NIECKUX
CBOWCTB TEN
(M3ydyeHue BTOPOTO
3akoHa HproToHa,
3aKOHa COXPaHEHUS

Y MIPAaKTHKO-
OPHEHTHUPOBAHHBIX
3ajad,
HpaKTHYEeCKast
pabora,
KOHTpOJIbHAS
pabora,
naboparopHas
pabota



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

SHEPTUH, 3aBUCUMOCTh
nepuoia KojaeoaHui
IPYXUHHOTO
MasiTHUKa OT MacChl
rpy3a H >K€CTKOCTH
IPYXKUHBI U
HE3aBUCUMOCTH OT
aAMIUIUTYAbl MaJIbIX
KOJIEOAHH,
MPSMOJIMHEITHOE
pacnpocTpaHeHue
CBETa, pa3joKeHUe
Oenoro cera B
CIIEKTp, U3y4YCHHUE
CBOICTB M300pakeHUs
B TJIOCKOM 3€pKajie U
CBOWCTB M300paXKeHus
npeamera B
cobuparoieii TuH3e,
HaOJIIOIEHIE
CIUTONIHBIX U
JIMHENYaThIX CIIEKTPOB
U3ITyYEHUs):
CaMOCTOSITENTLHO
coOMpaTh YCTAaHOBKY
U3 U30BITOYHOTO
Habopa
obopyioBaHus,
OIHCBIBATH XOJI OTIBITA
U €r0 pe3yNbTaThl,
dhopmynupoBaTh
BBIBO/IBI




59 MexaHndeckue
' BOJIHBIL. 3BYK

bubnmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

peleHne y4eOHbIX
U MIPAKTHKO-
OpPHUCHTHUPOBAHHBIX
3aj1a4,
MpaKTHYeCKas
pabora,
KOHTPOJIbHAS
pabora,
naboparopHas
pabota

Hroro no pazneny
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Pa3nes 3. D1eKTPOMArHUTHOE 110J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI

31 IIOJIC 1

BOJIHBI

3HeKTp0MaFHI/ITHOC

OJICKTPOMAruuTHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

XapakTepU30BaTh
CBOMCTBA Tell,
(busnyeckre SBICHUS U
IIPOLIECCHI,  HMCIOJIb3YS

3aKOH COXpAHECHUS
SHEpIuu, 3aKOH
BCEMUPHOTO TATOTECHUS,
MPUHIUIT
CyNepIO3UIIUU CHII,
[IPUHIAII
OTHOCUTCIIBHOCTH
Tamunes, 3aKOHBI
Hrrotona, 3aKOH

COXpaHeHI/ISI HMHy,]'IBC&,
3aKOHBI OTPAXKCHHUS U
TPEJIOMIICHUS CBETa,
3aKOHBI COXpaHCHHSI
3apsI0BOTO u
MaccoBOTO 4YHCET MpHU
SII[epHBIX pCaKI_[I/ISIX,
pH 9TOM  JaBaTh

YcTHBIN onpoc,
penieHre y4eOHbIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3aj1ad4,
MpaKkTU4ecKas
pabora,
KOHTPOJIbHAS
pabora,
nmaboparopHas
pabota



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

CIIOBECHYIO
(hopMyJIHPOBKY 3aKOHA
U 3alHCHIBaTH  €ro
MaTeMaTHIECKOe
BBbIpaKCHHUE;

OOBACHATH (PU3UYECCKUE
MPOLECCHl U CBOWCTBA
TEJ, B TOM YHCJIC U B
KOHTEKCTE  CUTyalui
MPAKTHKO-

OPHUEHTHUPOBAHHOI'O
XapakTepa:  BBISBIATH
MPUYHHHO-

CIICZICTBEHHBIC  CBSI3H,
CTPOUTH OOBSICHEHUE U3
2—3 JIOTHYECKUX IIaroB
c omopoii Ha 2-3
U3YYEHHBIX  CBOMCTBa
bU3NYEeCKUX  SIBJICHHM,
¢u3NYEeCKUX  3aKOHOB
VI 3aKOHOMEPHOCTEN;
peliaTh pacyeTHHIE
3a1aun
(ommmparommecs Ha
cucremy u3 2—-3
ypaBHEHHUIA),
UCTIONb3Ys 3aKOHBI U
(bopmyHl,
CBSI3BIBAIOIIINE
buznueckue
BEJIMYMHBI: HA OCHOBE
aHaJn3a yCIOBUS
3aJ]a4uM 3aMKuChIBaTh




KpaTKoe yCIIOBHE,
BBISIBIISITh
HEJIOCTAIONIHNE WIN
U30BITOYHBIC TAHHBIE,
BBIOHMpATh 3aKOHBI U
(bopmyHl,
HE0O0XOIUMBIE /TS
peleHwsI, TPOBOIUTH
pacyeThl U OLICHUBATh
PEaTMCTUYHOCTD
HIOJTYYSHHOTO
3HaYeHUs (PU3UIECKOM
BEJIMYMHBI

Hroro no pasaciy

Pa3gea 4. CBeToBbIE IBJICH

us

4.1

3aKOHbBI
pacrmpocTpaHeHHs
cBeTa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

XapaKTepu30BaTh
IIPUHLINAIBI 1EHCTBUS
U3yYeHHBIX TPUOOPOB
Y TEXHUYECKUX
YCTPOMCTB C OMOPOit
Ha UX onucaHus (B
TOM YHCJIE:
CIUJOMETDP, JaTYUKU
MOJIOKEHUS,
paccTosiHus U
YCKOPEHUS, PAKeTa,
9XO0JIO0T, OUKH,
MIEPHUCKOTI,
¢doroanmapar,
ONTUYECKHE
CBETOBO/JBI,



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

CIIEKTPOCKOII,
JO3UMETP, Kamepa
Buiibcona), HCrob3ys
3HAHUSA O CBOMCTBaX
(U3HYECKUX SIBICHUN
1 HEOOXOIMMBIC
(dbuznyeckue
3aKOHOMEPHOCTH

4.2

JIuH3bl 1
ONITUYECKHE
npudopbI

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

UCIIOJIB30BaTh CXEMbI H
CXEMaTHYHbIE PUCYHKHU
U3yYCHHBIX
TEXHHUYECKUX
YCTPONCTB,
U3MEPUTEIIbHBIX
npuoOpOB u
TEXHOJIOTHYECKHUX
IPOIIECCOB npu
pelieHnu y4eOHo-
MPAKTUYCCKUX  3aj1ad,
OTITUYECKUE CXEMBI IS
MOCTPOCHUS
M300paKEeHHIM B
IUIOCKOM  3epKajie U
coOuparoIieii JT1H3E;
MPUBONTE TIPUMEPHI
(HaxoauTH
UH(POPMALIUIO O
npuMepax)
MTPAKTUIECKOTO
WCTIOJIH30BAHUS
(hU3MYECKUX 3HAHUM B
IIOBCEIHEBHOU KU3HU
JUISL 00ecTieueHUst



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

0e30macHOCTH MpHU
oOpareHuu ¢
npudopamMu 1
TEXHHUYECKUMU
YCTPOMCTBAMH,
COXPaHEHUS 3I0POBbS
U COOJIOACHUS HOPM
JKOJIOTUIECKOTO
TIOBEJICHUS B
OKpY’Karollen cpeze

Pasnoxenune 6enoro bu6mmoreka [JOK
4.3 3
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble sIBJICHHUS
NPUBOJUTE  TIPUMEPHI
(HaxoauThH
UH(pOpMaIINIO 0
npuMepax)
MPaKTUYECKOTO
HCIIOJIb30BaHUS
(u3nueckux 3HAHWA B
HOBCEIHEBHON  KU3HHU
Hcnyckanue n
bu6mmoreka [IOK TS obecneueHUs
5.1 MIOTJIOIIEHHUE CBETA 4
https://m.edsoo.ru/7f41a4a6 | Ge3omacHOCTH pu
aTOMOM
oOparteHun C
npudopamu "
TEXHUYECKUMH
YCTPOMCTBAMH,
COXpPaHEHHUS 370POBbS U
COOIrOIeHUSA HOPM
9KOJIOTHYECKOTO

IIOBCACHUA B



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

OKpYXaloIlIeil cpeae;
OCYIIECTBIISITH TIOUCK
uHpopmanuu
(buzmgeckoro
COJIEp>KaHUs B
HHurepHere,
CaMOCTOSITENTEHO
dhopmynupys
MOMCKOBBIH 3a1poc,
HAXOAWTh MyTH
orpeaeneHus
JIOCTOBEPHOCTH
MOJTY4YEHHOMN
uHpopmaruu Ha
OCHOBE UMCIOIIHXCS
3HAHUU U
JIOTIOTHATEITHHBIX
HUCTOYHUKOB

5.2

Crpoenue
aATOMHOTO sJIpa

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

OIHCHIBATH
U3y4eHHbIE CBOMCTBA
TeN U (pusnueckue
SIBTICHHS, UCTIONB3YS
buznueckue
BEJIMYHHBI (CPEIHSISI U
MT'HOBEHHAs CKOPOCTh
TeJsa npu
HEpaBHOMEPHOM
JIBYKEHUH,
YCKOpEHHE,
nepeMelleHue, MyTh,
yTJI0Basi CKOPOCTb,
CHJIa TPeHHUs, CUJIa



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

YOPYTOCTH, cuja
TSKECTH, YCKOPEHUE
CBOOOJHOrO Ma/ICHNUS,
BEC TeJla, UMITYJIbC
TeJa, UMITYJIbC CUJIBI,
MeXaHu4YecKas pabora
Y MOIIHOCTb,
NOTEHIHATbHAS
SHEprus Tena,
MOJHATOTO HAJl
MOBEPXHOCTHIO 3EMJIH,
MOTEHITMATbHAs
SHEprus CKATOU
IPYKUHBI,
KUHETUYecKas
SHEPTusl, MOJHAas
MeXaHU4YeCcKas
SHEPTIHsl, IEPUo U
4acToTa KOJIeOaHwui,
JUTHA BOJIHBI,
TPOMKOCTb 3ByKa U
BBICOTA TOHA,
CKOPOCTH CBETa,
MOKa3aTeb
TIPETIOMIICHUS CPEIBI),
TP OTTUCAHHUH
MPaBUIILHO
TPaKTOBATh
(hu3HUeCKUl CMBICIT
UCTIONB3YEMBIX
BEJIMYUH,
0003HaYeHHS U




€AMHUILIBI PU3NYECKUX
BEJIMYMH, HAXOJIUTh
hopmyIbl,
CBSI3BIBAIOIIINE
TaHHYIO (pU3UYECKyIo
BEJIMYMHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4yeHHBIX
3aBUCUMOCTEH
(bu3HUECKUX BEIUYUH

5.3

SnepHble peakuuu

bu6mmoteka [IOK

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

XapakTepU30BaTh
CBOICTBA TeII,
(bu3mvecKue sBICHUS
1 TIPOILECCHI,
UCIIOJIb3YS 3aKOH
COXpAaHEHUS dHEPTHUH,
3aKOH BCEMHPHOTO
TATOTEHUS, TIPUHIIHIT
CyNEpIO3UIIUU CHUJT,
MPUHITUTT
OTHOCUTEIBbHOCTH
lanuies, 3aKOHBI
Hrrotona, 3akoH
COXpaHEHUSA
AMITYJIbCA, 3aKOHBI
OTpaXXEHUS U
MPETOMJIEHUS CBETA,
3aKOHBI COXPAHEHHUS
3apsA0BOTO U
MacCOBOT'0 YHCEI IPU
SIIEPHBIX PEaKLUsIX,
IIPY 3TOM JaBaTh

YcTHBIN ompoc,
penieHre y4eOHbIX
1 TIPaKTHKO-
OPUCHTHUPOBAHHBIX
3aj1a4,
MpaKkTU4ecKas
pabora,
KOHTPOJIbHAs
pabota



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

CIIOBECHYIO
(hopMyITUpPOBKY
3aKOHA M 3aITUChIBATh
€ro MaTeMaTU4eCKOe
BBIPAKCHHE

Htoro no pazneny
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Pa3neu 6. [loBTOpHUTEIBLHO-

00001 a0IIUiT MOAYJIb

6.1

IToBTOpeHue n
00061eHne
coJiepKaHus Kypca
¢u3uku 3a 7-9
KJ1acc

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OCYLIECTBIISITh  TOMCK
uHpopmanuu
¢uzngeckoro
coJiepKaHus B
Hutepnuere,
CaMOCTOSITENILHO
bopmynHpyst
MTOMCKOBBII 3arpoc,
HaXOJIUTh MyTH
OlpeAcIeHUs
JIOCTOBEPHOCTH
IIOJIyYEHHOMN
UH(pOPMAaLIMU Ha OCHOBE
UMEIOUINXCS 3HAHUN U
JIOTIOJTHUTEIBHBIX
HCTOYHUKOB;
UCIIOJIb30BaTh npu
BBITTOJIHEHUH  Y4EOHBIX
3aJaHuN HAay4YHO-
MOMYJISIPHY IO
JTUTEPATYypy
¢uznyeckoro
coJiep>KaHus,
CIPaBOYHbIE
MaTepuaibl, PECypChbl

pelieHue y4eOHbIX
Y MIPaKTHKO-
OPUCHTHUPOBAHHBIX
3aj1a4,
MpaKTU4ecKas
pabora,
KOHTpOJIbHAS
pabota



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

ceTu NutepHer,
BIIAJICTh IpUeMaMu
KOHCIIEKTUPOBaHUS
TEKCTa,
npeoOpa3oBaHMs
uH(bOpMalluu U3 OJHOU
3HAKOBOM CHUCTEMBI B
APYTY1O,
CO3/1aBaTh
COOCTBEHHBIE
MUCbMEHHbBIE U
YCTHBIE COOOIIECHUS Ha
OCHOBE WH(pOpMaUU
13 HECKOJIBKUX
HMCTOYHHKOB
¢duzngeckoro
coJiepKaHus,
nyOJIM4HO
IPEJCTaBISTh
pe3ynbTaThl
MIPOEKTHOW HUJIH
UCCIIEI0BATEIbCKON
JEATENBHOCTH, IIPH
9TOM IPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN
MIOHATUHHBIN anmnapar
M3y4aemoro paszena
¢buzuku u
COIIPOBOXKIATh
BBICTYIUICHHE
IIPE3EHTALUEH C
Y4ETOM 0COOEHHOCTEH




ayJIMTOpUun

CBEPCTHHKOB.
Hroro mo pazneny 9

OBUIEE KOJIMYECTBO

YACOB I10 102 27

I[TPOI'PAMME




NHpuanoxenunel

I'Paduk KOHTPOJABHBIX MePONPUATHUN N0 YyuyeOHOMY npeamery «Pusnka. bazoBblil ypoBeHb»

1 geTBepTH 2 9eTBepTh 3 geTBepTh 4 9eTBepTh ron
TepUOJT
NPOBEACHUS
OLICHOYHOM
POIIE Ty PhI CEHTIO0pPb OKTSI0pb HOSIOPb neKadpb sSHBaph | (eBpaib MapTt ampenb Mait HUTO
HeJIeu HeJIeu HeJIeu HeJIeH Heleau | HeJelu Heeu HEJIeH HEJIeH ro
yHCOHRIA KiIace Slafl a2l a|E|a|afa|2]|2l2f2|2|2|2| 2|2 |2]2|3|3|3|3 3|3 |2
npeaMeT 2 s|4ys16) 7181918 10l 1|2(3|4|5|6/8|7|8|9|o|1]|2]3[a|l5]6] 7|8 |8|o]o|1]2]|3]4]5]|3
OcHoBHOe 00111ee 00pa3oBaHNe
duznka 7 1 1 1 |1 1 113
duznka 8 1 1 1 1 1 113
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