MYHULIMITAJIBHOE BIOJKETHOE OBIIIEOBPA30BATEJIBHOE YUPEXX/IEHUE
CPEJTHSS OBLIIEOBPA3SOBATEJIBHAS IIIKOJIA Ne3
I.CYPAYKA BPSIHCKOM OBJIACTU

PaccmoTpeno CorsracoBano YTBepxaeHo
NEarOTHYECKOM COBETOM 3aM. aupekropa no YBP Hupextop MBOY COIII Ne3 r.Cypaxa
npoTtokon Ne 1 MBOYVY COIII Ne3 r.Cypaxa ( Toaxbabypenkosa .M.
ot 31.08.2023r. /> Kpasuenko 10.B. brKa3 NQM ot 31.08.2023r.
31.08.2023r.
PABOYASA ITPOTPAMMA

y4eOHOoro npeamera «@u3nkKa»

U1t o0ydarommxcst 7 — 9 kjaccos

Pazpabotana

yaurteneM HU3uKH nepBoi
KBaJu(HUKAIHH
KonoBanenko C.II.

OPIT no ¢wu3mke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs C y4e€TOM TpeOOBaHUI 00pa3zoBaTEIHLHOU
POrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus, MPeACTaBlIeHHBIX B DenepalbHOM

roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTE OCHOBHOTO 00IIero 00pa3oBaHus, a Takxke Padoueit
[Iporpammel BocriuTaHus.

Cypax 2023



MNOACHUTEJIbBHAS 3AITMCKA

[IporpamMmma mo ¢usrMke Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHOM
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yu€rom (denepanbHoil paboueil mporpammbl
BocriuTanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Pusnkay.

CogepxaHue mporpaMmbl IO (U3MKE HampaBieHO Ha (OPMUPOBAHHME €CTECTBEHHOHAYUHOI
rPaMOTHOCTH 00YYAIOIIMXCS U OpraHU3aluIo U3ydyeHus (PU3MKHU Ha e TEIbHOCTHON OcHOBe. B mporpamme
1o (U3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTO mpenmMera B peanu3anuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMbIM JINYHOCTHBIM U METANpPEIMETHBIM pe3yIbTaTaM 00yueHHs], a TAK)KE MEKIPEAMETHBIE CBA3H
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00Opa30BaHMS.

[Iporpamma 1o ¢u3uKe yCTaHABIMBAET pacHpeaeiieHre ydeOHOro MaTepuaia 1mo rogam oOydeHus
(mo kJyaccam), mpejylaraeT IPUMEPHYIO IOCJIEN0BAaTENbHOCTh W3YYEHMsI TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUS IPEIMETHOTO COIECPIKAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbI0 OKA3aHUA METOAMYECKON MOMOIIM YYHUTETIO B
co37aHuU paboyeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

Ous3nka SBIAETCS CHCTEMOOOPa3yOIMM ISl E€CTeCTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJNIBKY (PU3UYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBICHUI, N3y4aeMbIX XUMUEH, Ononorue,
acTpoHOMHUEH U (Qu3nMdeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHDAa,
IpeJOCTaBIIsIeT Hanboiee SCHBIe 00pa3lbl MPUMEHEHUSI HAYYHOTO METO/a TO3HaHUs, TO €CTh crocoba
IOJIyYEHUS JOCTOBEPHBIX 3HAHUI O MUDE.

Opna U3 rIaBHBIX 337a4 Qu3ndeckoro o0pa3zoBaHus B CTPYKType 00IIero o0pa3oBaHusl COCTOUT B
(opMUPOBAaHNUN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M UHTEpeca K HayKe y 00ydaromuxcsl.

WN3yyenne ¢u3uku Ha  0a30BOM  ypOBHE  MpPEANONaraeT  OBJIAJEHUE  CIENYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTbD:

Hay4HO OOBSCHSTH SIBJICHUS,
OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH HAYYHOT'O HCCIIeIOBAHUS;
MHTEPIIPETUPOBATH JaHHBIE U UCIIOJIb30BAaTh HAyYHbBIE 1I0KA3aTEIbCTBA JIJIS TOTYUYEHHSI BHIBOJIOB.

[enn m3yyeHuss GU3NKU HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus omnpejaeseHbl B Konnenuu
npenojaBanus ydeOHoro mnpeamera «®duszuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanuy, peaau3yoLIMX OCHOBHbIE 00Ie00pa3oBaTeIbHbIE MPOTrPAMMBI, YTBEPKIAEHHON pelieHreM
Komnernn Munncrepcrsa npocsemmenus Poccuiickoit @eneparun (mporokon ot 3 nexadpst 2019 r. Ne TTK-
4BH).

Hean n3yvyenus PpU3UKU:
npruoOpeTeHne nHTepeca U CTpEMIICHHs 00YyUYaIOIIMXCS K HAYYHOMY U3YYEHHUIO IPUPOIbI, pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TNPEACTABICHUII O HAyYHOM METOJI€ IMO3HaHHUA M (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHONICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMs KakK pe3yiabTaTa M3Y4YeHHs OCHOB CTPOEHHS MaTepuu M
(byHIaMEeHTaIbHBIX 3aKOHOB (DM3HKHU;

dbopMupoBaHUE MPECTaBICHUN O posid GUHUKH JUIsl pA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

pa3BUTHE MPECTABICHUH 0 BOZMOXHBIX chepax OymyIiei mpodecCHoHaATbHOM AeTETFHOCTH, CBI3aHHOMN
¢ (pU3UKOM, MOATOTOBKA K JalbHENHIeMy 00yUYeHHUIO B 3TOM HAIPaBJICHUH.

JlocTikeHne 3THX Lieleld MporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMA
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a1ay:
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npruoOpeTeHne 3HaHUuH O TUCKPETHOM CTPOCHUU BEILIECTBA, O MEXaHUYECKUX, TETIOBBIX, JIEKTPUUYECKHX,
MAarHuTHBIX U KBAHTOBBIX SABJICHHAX,
npUOOpeTeHNEe YMEHUH OMUCKHIBATh U OOBACHATH (PU3NUYECKUE SIBICHUS C UCTIOJIb30BAaHUEM MOTYYCHHBIX
3HAHUM;
OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 3a/1a4 C UCIOJIb30BaHUEM (U3UYECKUX MOJEIEH,
TBOPYCCKUX U IMTPAKTUKOOPHUCHTHPOBAHHBIX 3a1a4;
pa3BUTHE yMEHUN HaOIIOJaTh MPUPOAHBIC SIBJICHUS U BBINOJHATH OMbITHI, JIAOOpaTOpHbIE PaOOTHI U
SKCHICPUMCHTAIILHBIC UCCIICAOBAHUA C UCITIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60p0B;
ocBoeHue MpUEMOB paboThl ¢ uHpOpManuend (QU3NYECKOro CcoAepKaHusi, BKIouYas HHOpMalHio o
COBPEMEHHBIX JIOCTHKECHUAX (PU3MKH, aHATIN3 M KPUTHUYECKOE OLIEHUBaHUE NH(POPMALIUY;
3HAKOMCTBO CO chepamu MpoPecCHOHATBHON NeATEeTbHOCTH, CBI3aHHBIMU C (PU3UKON, 1 COBPEMECHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha TOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha uzydyenue ¢pusnku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs OTBOIUTCS
221 gacoB: B 7 kitacce — 68 yacoB (2 4aca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B HeZIeI0), B 9
kiacce — 85 yaca (2,5 yaca B HeneIio).

COJEPKXAHUE OBYYEHUSA
7 KIIACC

Pa3nen 1. ®u3nka u eé poJib B N0O3HAHUHU OKPY:KAKOLIEr0 MUpa.

®dusnka — HayKa o npupoje. SABiaeHus npupoabl. Gu3nyeckue BJICHUS: MEXaHUUYECKHUE, TETUIOBbIE,
AJIEKTPUYECKHE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ousnueckue BennunHbl. U3mepenne pusnuecknx BennunH. Ousznueckue npudopsl. [lorpemHocts
u3MepeHuil. MexxyHapoaHasi CUCTeMa €IMHMUII.

Kak ¢usuka u apyrue ecTecTBEHHBbIE HAyKH HM3y4yaloT Hpupony. EcTecTBEeHHOHayuHBIM MeETO.
MO3HAHUS: HAOIIOJIEHUE, TMOCTAHOBKA HAYYHOTO BOMPOCA, BBIABIKEHHUE THUIOTE3, DKCIIEPUMEHT IO
MIPOBEPKE THUMOTE3, O0BsICHEHNE Ha0II0aeMoro siBjieHus. Onrcanue GU3NIECKUX SBJICHUN C MTOMOIIBIO
MOJIEIIEH.

Jemoncmpayuu.

MexaHnueckue, TEMIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBICHHUS.

duznyeckue NpudOPHI U MpoLieypa NPSIMBIX U3MEPEHHH aHATOTOBBIM U TU(POBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimel.

Omnpenenenue 1eHbI AeTISHUS MKAIbl U3MEPUTEILHOTO MPUOOpa.

N3mepenue paccTosHUIA.

N3mepenune 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepoB MajbIX Tedl.

N3mepenne TeMiepaTypbl TP IIOMOIIIH KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMITEPaTyphl.

[IpoBenenue wuccieqoBaHWs 10 TIPOBEPKE THIMOTE3bI: JATbHOCTh TMOJIETAa IMIapUKa, IYIMIEHHOTO

TOPU3O0HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKa.

Pazgen 2. [lepBoHayaiibHbIE CBEIEHHS 0 CTPOEHHH BellecTBa.

CtpoeHue BemiecTBa: aTOMbI U MOJICKYJIBI, UX pa3Mephl. ONBITHI, JOKA3bIBAIOIINE THUCKPETHOE
CTPOEHUE BEIIECTBA.

JBwxenue yacTull BeuiectBa. CBs3b CKOPOCTHU ABUKEHUS YaCTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBuxkeHue, 1ud¢ysus. BzanmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHHE.
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ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ia30B, )KUJIKOCTEH U TBEPIBIX (KPUCTATUIMUECKHUX ) TEJL.
B3auMocBsI3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HbIX arperatHbIX COCTOSHUAX W WX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHHA BOIBI.

Jlemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JIBUYKEHHUS.
Hab6monenue nuddysum.
Habmtoienue sBiieHui, 00bACHAIOMUXCS IPUTSHKEHUEM WIIM OTTATKUBAaHUEM YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

OrneHka 1raMeTpa aToMa METOJIOM PSJIOB (C UCIIOIb30BaHKEM (oTorpaduii).
OnbIThI 10 HAOTIOACHHIO TEIJIOBOTO PACHIMPEHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSIKECHUS.

Pa3nen 3. /IBU:KeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe nBmkeHue. PaBHOMepHoe u HepaBHOMepHOe aBuxkeHue. Ckopoctb. Cpemnss
CKOPOCTb IPU HEPABHOMEPHOM JIBIKCHHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHS.

SIBnenune wHepuuu. 3aKOH HHEpIUH. B3anmopeiicTBue Ten Kak MPUYMHA U3MEHEHUS CKOPOCTU
IBUKEHHS Ted. Macca kak Mepa HHepTHOcTH Tena. IlmoTHocTe BemecTtBa. CBA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuibl
C MOMOIIBIO0 AUHAMOMETpA. SIBJIeHHEe TATOTEeHUS U cuiia TsbkecTu. Cuila TSKeCTH Ha APYTUX IuaHeTax. Bec
tena. HeBecomocTs. CrioxeHHe cujl, HallpaBJICHHBIX MO OAHOM mpsMoil. PaBHogeicTByromas cun. Cuna
TpeHus. TpeHune CKOJIbKEeHUs U TpeHue oKos. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Halmonenne MexaHM4ecKoro IBMXKCHHS Tea.

N3mepenne CKoOpoCTH NPAMOIUHEHHOTO ABM>KEHUSI.
Habmronenue siBieHus vHEpLUU.

Hab6mronenne naMeHeHus: CKOpOCTH MPU B3aUMOICHCTBUU Tell.
CpaBHeHHE Macc M0 B3aUMOJIEUCTBUIO TEIL.

CrnoxxeHue cuil, HalpaBJIEHHBIX IO OJHOM MPSAMOIL.

Jlabopamopuvie pabomsl u onvimel.

OrnpeziesieHre CKOPOCTH PABHOMEPHOTO JBMKEHHS (IIapuKa B >KUIKOCTH, MOJIETHU JJIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS OpyCcKa MM [IapuKa M0 HAKIIOHHON TIOCKOCTH.
Ornpezenenne MmIOTHOCTH TBEPAOTO Tena.

OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTH pacTsKeHUs (AedopMaIiiy ) TPY>KUHBI OT MPUII0KEHHON CUJTBL.
OMNBITEL, AEMOHCTPUPYIONINE 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHHMsI OT Beca Tella M XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJ, :KUAKOCTE U ra3oB.

Hasnenne. CrocoObl yMEHbBIIIEHWS W YBelIWUYEHHUs JaBieHus. JlaBmeHue raza. 3aBHCHUMOCTH
JaBJIeHUS ra3a oT 00bEMa, Temneparypsl. [lepenaua napneHust TBEPABIMU TEIAMHU, KUIKOCTIMHU U Ta3aMHU.
3akon [lackamsa. IlHeBMaTWyeckue MamIUHBL. 3aBUCHMOCTh JABJIEHUS JKUJIKOCTH OT TJIyOWHEI.
['uapoctatuaeckuit mapanokc. Coolmraroniuecs: cocyasl. [ mapaBmnyeckne MeXaHu3Mbl.

Atmocdepa 3emsin u atmocdepHoe AaBieHUe. [I[pUUUHBI CyIIECTBOBAHUS BO3IYIIHONW O0OJIOYKH
3emuu. OnbiT Toppuderuu. M3mepenne atMochepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO J1aBIICHUS
OT BBICOTHI HaJl ypoBHEM MoOpsi. [IprbOops! amst m3MepeHust aTMocepHOTO TaBICHHUS.

JleiicTBHE KUAKOCTU U ra3a Ha MOrpyXEHHOE B HUX Teno. BulTankuparomias (apXxumeaoBa) cuia.
3akoH Apxumena. [lnaBanue ten. BozgyxomaBanue.

Hemoncmpayuu.
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3aBUCHUMOCTD JABJICHUS T'a3a OT TEMIEPATYypHI.

[lepenaya naBiaeHuUs: KUAKOCTHIO U Fa30M.

CooOmraromuecs coCy/ibl.

I'mppasiueckuit npecc.

[IposiBnenue neicTBust aTMOC(HEPHOTO AABIICHHSL.

3aBUCUMOCTH BBITAJIKUBAIOICH CHIIBI OT 00BhEMa OTPYKEHHON YaCTH Tela U TNIOTHOCTHU YKUIKOCTH.
PaBeHCTBO BBITANKHUBAOIIEH CUJIbI BECY BBITECHEHHOM JKUJIKOCTH.

VYcnoBue miiaBaHus TeN: IJIABAHUE WK OTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOLIEHUS IUIOTHOCTEN
TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHON B )KUAKOCTh YaCTH TeIa.
OrnpezeneHne BHITAIKMBAKOIIEH CUIIBI, IEWCTBYIOIIEH HA TEI0, MOTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JEHCTBYIOIEH Ha TEJIO B KUAKOCTH, OT MacChl Tea.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B XKUAKOCTH,
0T 00bEMa NOTPYKEHHOH B KUAKOCTh YACTH TeJla M OT IUIOTHOCTH KHJIKOCTH.

KonctpynpoBanue apeomeTpa Uiy KOHCTPYUPOBAHUE JIOAKH U ONIPEAEIICHUE €€ IPy30I0AbEMHOCTH.

Pa3nes 5. PaGora m MomHoCTh. JHEprus.

Mexannyeckas padota. MOIIHOCTb.

[IpocTeie MeXaHM3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHS phluara.
[IpumeHeHue mpaBuia paBHOBecUs pbldara K OJIoKy. «3omotoe mpaBuio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. KuHerndeckas v noreHuuanbHas 3Heprus. lIpeBpaienue onHoro Buaa
MEXAHUYECKOM HEPTUU B APYToi. 3aKOH COXPAaHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

IIprMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomel u onvimul.

Onpenenenuie padoThl CUIIbI TPEHUS IPH PABHOMEPHOM JIBM)KEHUU Te€Ja M0 TOPU30HTATIBLHON TTOBEPXHOCTH.
HccnenoBanue ycoBUI paBHOBECHS pblyara.

Nsmepenne KII/] HakIOHHON MIIOCKOCTH.

N3yueHne 3ak0HA COXpaHEHHs] MEXaHUYECKON DHEPTHH.

8 KJIACC

Paznen 6. TensioBbie siBJIeHHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpHHM CTpOeHHus BemiecTBa. Macca
pa3Mepbl aToMOB U MoJIeKyJd. OMNbIThI, MOATBEPKAAIOIINE OCHOBHBIE TIOJOKEHHUS MOJEKYISIPHO-
KMHETUYECKOU TEOPHH.

Mopenu TBEPIOro, JXKHUIKOTO W Ta3000pa3HOTO COCTOSIHMHM BemiecTBa. Kpucrammueckue u
amopdubie Tena. OOBICHEHHE CBOWCTB Ta3oB, XUIAKOCTEH M TBEPIBIX TEJI HA OCHOBE TOJOKCHHM
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. CMaurMBaHWe M KaNnWUISIpHbIC siBI€HUS. TerioBoe pacimipeHue u
CoKaTHe.

Temneparypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOI'O JBHMKEHUs 4acTULl. BHyTpeHHss
sHeprusi. CrocoObl MU3MEHEHMsI BHYTPEHHEH SHepruu: TerJionepenaya U COBeplIeHHe paboThl. Bumisl
TEIJIONEPEIayu: TEIUIONPOBOIHOCTD, KOHBEKIUS, U3IIyYCHHUE.

KonmuecTBo TernoTel. Y ienbHasi TEMI0EMKOCTh BellecTBa. TernIoo0MeH U TEIIOBOEe PaBHOBECHE.
VYpaBHenue TeroBoro Oananca. IlnaBneHue u OoTBepAeBaHUE KPHUCTAUIMYECKUX BELIECTB. YeNbHAs
Teriora masieHus. [lapooOpa3zoBanue u koHneHcauus. Mcnapenuwe. Kunenue. YaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS.
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BrnaxnocTs Bo3myxa.
DHeprus TOIIMBA. Y AeNIbHAS TeIIOTa CrOpaHHUsl.
[Tpunnumner pabotsl TeruioBbix asurateneit KIIJ temmoBoro nBurarens. TersioBblie ABUTATENH U
3aIUTa OKPYKAIOIICH CPEIbI.
3aK0OH COXpaHEHUs U MPEBPAIEHUS YHEPTUH B TETIJIOBBIX ITPOIIECCaXx.
Jlemoncmpayuu.
Ha6mronenne OpoyHOBCKOTO JBMKEHUSI.
Hab6nronenue nuddysumn.
HabGnronenue siBjieHUN cMaunBaHUs ¥ KalTWUBSIPHBIX SIBJICHUN.
HabGnroeHue TermioBoro pacmpeHus Tedl.
W3meHeHune naBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HarpeBaHUU WJIH OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypsbl.
Bunae! remionepenaun.
OxnaxJIeHue TPU COBEPIIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEIITHUMH CHUJIAMHU.

. CpaBHeHME TEIITIOEMKOCTEN pa3IMUHbBIX BEILIECTB.

. HabOmronenne kumneHus.

. HabnroieHne nocTosiHCTBA TeMIIepaTyphl IPU TUIABJICHUH.
. Mojenu TeII0BEIX ABUTATEIIEN.

Jlabopamopuvie pabomul u onvimel.
OMBITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJIIPHOTO TTPUTSKEHUS.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITHI 10 HAOTIOJICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.
Omnpenenenue AaBleHUs BO3yXa B OaJJIOHE IIMPUIIA.
OnBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH TaBJICHHsI BO3[AyXa OT ero o0béMa W HarpeBaHHUS WU
OXJIaXK/ICHUSI.
[TpoBepka runoTe3nl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUIECKOM TpyOKe
OT TEMIIEPATYypHI.
Habmronenne n3aMeHneHus: BHyTpeHHEH SHEPTUU Tela B pe3yibTare TeIuIonepeaay u padboThl BHEITHUX
CHJL.
UccnenoBanue siBjeHUS TEIUIOOOMEHA MPU CMENTUBAHUH XOJIOJHON U TOPSIYEH BOJIBI.
Omnpenenenne KOIMUECTBA TETUIOTHI, MOJIYYEHHOTO BOJIOH MPH TEMI000OMEHE C HarpeThIM METAITUYECKIM
[TAJTHH]IPOM.
Ornpenenenne yeapHON TEIUIOEMKOCTH BELIECTBA.
UccnenoBanue nporecca ucnapeHusl.
Ornpenenenre OTHOCUTENbHON BIQKHOCTH BO3/TyXa.
Onpenenenne yaeabHON TEIUIOTHI MIABJIEHUS JIbJa.

Pazjnen 7. daekTpuyecKkue 1 MATHUTHBIE SIBJIEHHSI.

OnekTpusanus Tei. J[Ba poja alIeKTpUUeCcKUX 3apsAioB. B3anmoaeicTere 3apsyKeHHbIX TEI. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3aps/IOB U PACCTOSHUSA
MEXy TeJIaMH).

OnekTpuueckoe moje. Hampsok€HHOCTh  diekTpudeckoro mojs. [lpuHnunm —cynepno3uiuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenun snekTpuyeckux 3apsgoB. DJIEMEHTApHBIM AJeKTpudeckuil 3apsa. CTpoeHue aroma.
[TpoBOAHMKY U TUAJAEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsijia.
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DNIEKTPUUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. VICTOUHMKHM MOCTOSIHHOTO
ToKa. JIeHCTBUS 3JEKTPUYECKOr0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B
KUJKOCTSAX U ras3ax.

Onektpuueckas nenb. Cuna Toka. DieKTpudeckoe HampsbkeHrne. CONpOTHBIIEHHE MPOBOIHHKA.
VnensHOE conpoTuBiieHHE BelecTBa. 3akoH OMa Juist yuacTtka uenu. [locnenoBarenbHoe v nmapamiebHOe
COCIMHEHHUE MPOBOJHUKOB.

PaGota m MOIIHOCTH 3JIEKTpUUYECKOro TOKa. 3akoH JDkoyns—JleHna. DiekTpuyeckue LEend H
NOTPEOUTENH IEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHUTHL. B3anmoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarnutHoe mnosie. MarHuTHoe
noJie 3eMJIM U €10 3HaYeHHE JJis )KU3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoE 1osie 3JeKTPUIECKOro TOKa.
[IpuMeHeHre 3JEKTPOMArHUTOB B TEXHHKE. J[eMCTBME MarHUTHOIO MOJs Ha IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IOCTOSSHHOTO TOKA. Vcronb30BaHKE 3EKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apajnes. SBneHue anekTpoMarHuTHON uHAyKuuu. [IpaBuio Jlenma. DnekTporeneparop.
CrocoObl MOMy4YeHHS SJICKTPUUECKON SHEPruu. DJIEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHHKAX
SHEpPruu.

Jlemoncmpavuu.

DIeKTpu3anus Tel.

JIBa poja 31€KTpUUYECKHX 3aps/I0B U B3aUMOJICHCTBHE 3apsKEHHBIX Tell.
VYCTpoUCTBO U JIEHCTBHE MIEKTPOCKOIIA.

DneKTpocTaTUYECKast MHIYKIIHSL.

3aKOH COXpaHEHUs JIEKTPUUECKUX 3apsI0B.

[IpOBOTHUKY U TUANEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM SJIEKTPUIECKOTO TOJIS.

W cToOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUUECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BbIi pa3psn.

. I3MepeHne cuiibl TOKa aMIepMETPOM.

. I3mepeHue 37eKTpUYECKOTO HAIPSIKEHUS BOJIBTMETPOM.

. PeoctaTt 1 Mmara3uH coOnpoTHBICHUI.

. B3auMozelcTBre NOCTOSHHBIX MarHUTOB.

. MonennpoBaHue HEBO3MOKHOCTH pa3I€JIeHUs OJI0COB MAarHUTA.
. MonennpoBaHue MarHUTHBIX ITOJIEN IOCTOSTHHBIX MarHATOB.

. OnbIT Opcrena.

. MarauTHoe 1nosie Toka. DJIeKTPOMAarHmT.

. JlelicTBUE MarHUTHOIO IOJIS1 HA IIPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEINb TIOCTOSIHHOT'O TOKA.

. UccnenoBanue sBIEHNS 3JIEKTPOMAarHUTHOM MHYKIUH.

. OnbiTel Dapanest.

. 3aBUCUMOCTb HaIlpaBJICHHUs MHAYKIIMOHHOTO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHS.
. DIIEKTPOTreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuusie padbomot u onvimot.
OMnBITHI 10 HAOTIOACHUIO PIEKTPU3AINH TET MHIAYKIINEH U MPU CONTPUKOCHOBEHUH.
HccnenoBanue neiicTBUS SIEKTPUYECKOTO TIOJISl HA TPOBOAHHUKH M TUJICKTPUKH.
CoOopka u mpoBepka padOoTHI JIEKTPUUECKON 1IETTH TOCTOSTHHOTO TOKA.
W3mepenue 1 peryaupoBaHue CUITbI TOKA.
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18.
19.
20.
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W3mepenue 1 perylupoBaHue HAMPSHKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYLIETO YEpe3 PE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOpA U
HaIPSKEHUS HA PE3UCTOPE.

OnBIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb 3JIEKTPUYECKOTIO CONPOTUBIIEHUS IPOBOJIHHUKA OT €T0 JIIUHBI,
IJIOIA Y TIOTIEPEYHOr0 CEYEHHs U MaTepurara.

IIpoBepka npaBuiia CIOKEHUS HANIPSYKEHUN TIPU MTOCJIEI0BATEIbHOM COEJUHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Uit CUIIbI TOKA MPU NAPAIIEIBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenue paboTHI IEKTPUIECKOTO TOKA, AYIIETO Yepe3 Pe3UCTop.

Omnpenenenne MOLHOCTH JIEKTPUUYECKOTO TOKA, BBIAEIAEMOI Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MYIIETO YEpe3 JIaMIIOUKY, OT HAMPSKEHUS Ha HEll.
Onpenenenne KIIJ[ narpeBarens.

HccenenoBane MArHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

W3y4eHre MarHuTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB MPH UX OObETUHEHUH U Pa3ICIICHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUSI KATYIIKU C TOKOM U MarHuTa OT CUJIbI
TOKAa Y HaIlpaBJIEHUS TOKA B KAaTYIIIKE.

N3yuenue AeicTBUS MarHUTHOTO OJIE HA IPOBOJHUK C TOKOM.

KounctpyrnpoBanue 1 uzydeHue paboThl 3J1€KTPOIBUTATENIS.

N3mepenne K1/l anexkTpoaBUrarebHONM yCTaHOBKH.

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS AE€KTPOMArHUTHOM MHAYKIUU: UCCIIEA0BAHNE U3MEHEHUI 3HAaUCHUS
Y HaIpaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannveckue siBJICHHSI.

Mexannueckoe aBmxkeHue. MarepuanbHas Touka. Cucrema orcu€éra. OTHOCUTEIBHOCTH
MEXaHUYECKOIO IBMKEHUA. PaBHOMEpHOE NpAMOIUHENHOE IBHKEeHHE. HepaBHOMEpHOE NPAMOIUHENHOE
nBukeHne. CpeHsisi 1 MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMouHeiiHoe aekenne. CBoboaHoe nmanenue. Onwitol [anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTU. [lepuon u vactora oOpamienus. JIuHelHas u yrioas
cKkopocTU. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tpermit 3akoH Herorona. IlpuHimun
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHMSI CKOJIbKEHUS, CUJla TPEHUS TIOKOsI, Ipyrue
BU/JIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TIATOTEHMs. YCKOpeHHEe CBOOOJHOro majeHus. [[BumxeHue
rianeT Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTs. HeBeCOMOCTh M eperpys3Ku.

PaBHOBecue MmarepualbHON TOYKH. AOCOMIOTHO TBEpHOEe Teno. PaBHOBecue TBEpAOTO TeEna ¢
3aKpEIUIEHHON OCBIO BpaleHns. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3Menenne umnyinbca. IMmynbe cuiibl. 3aKOH COXpaHEHUsS! UMITylbca. PeakTuBHOE
JBIDKEHUE.

Mexanuueckasi pabota 1 MOLTHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b 3HEpruH U
pab6otel. [loTeHnmanbHas sHeprust Tena, MOAHITOr0 HaJl MOBEPXHOCTHIO 3eMiu. [loTeHnmanpHas sHeprus
cxarod npyxuHbl. KuHernueckas s>Heprus. TeopeMa O KMHETMYECKOW SHEPrUM. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUU.

Hemoncmpayuu.

Habmionenne MexaHHn4ecKoro IBUKEHHUS TeJla OTHOCUTEIIBHO Pa3HbIX Tell OTCUETA.
CpaBHeHue NyTel U TpaeKTOPU ABUKEHUSI OTHOTO U TOT'O K€ TeJIa OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
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H3mepeHne cKopocTH M YCKOPEHUs TPSIMOJIMHEHHOTO ABHXKEHHUSL.

HccnenoBanue npu3HaAKOB PaBHOYCKOPEHHOTO IBUKECHUS.

Habmoienue nBHKEHUS Teja M0 OKPYKHOCTH.

Habmionenue mexaHW4eckux SBIEHUHM, Mpoucxoadmux B cucreme orcuéra «Temexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHU OTHOCUTENIbHO KabuHeTa (DU3HUKH.

3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MacChl Teja U AEUCTBYIOLICH Ha HETO CUJIBL

Habmroienue paBeHCTBa CUIT PU B3aUMOACUCTBUU TEJ.

H3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKEHUU.

. Ilepenaua umnynbsca npu B3auMOICHCTBUU TeJl.

. I[IpeobpazoBanus 3HEPTUH MTPHU B3aUMOJICHCTBUH TeEJI.

. CoxpaHeHue UMITyJIbca MPU HEYIPYTOM B3aUMOJICHCTBHH.

. CoxpaHeHmne uMIyibca npu adbCoMOTHO YIPYTOM B3aUMOJICHCTBUU.

. HabnroieHue peakTHBHOTO JIBHKEHUS.

. CoxpaHeHne MeXaHHUeCKO 3HepTUr Mpu CBOOOHOM IMaJICHUU.

. CoxpaHeHne MEXaHHMUECKOM SHEPTUU IpU ABUKEHUHU Tella MO/ IeHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.
KoHcTpyupoBaHue TpakTa Jisi pa3roHa H JajbHEHIIIEr0 PABHOMEPHOTO JIBHYKCHHS IIIAPUKA UITH TEIICIKKH.
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUS OpYCKa MIIH JBUKEHHS [IApUKa M0 HAKIIOHHON TIOCKOCTH.
Omnpenenenue yCKOpeHHs Teja MNPy paBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOM TIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JIBIDKCHMHM 0O€3 HavyallbHOU
CKOPOCTH.
[IpoBepka rumoTessl: €CIu MPU PAaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaJaJIbHOW CKOPOCTHU ITYTH OTHOCSITCS
KaK psii HEUETHBIX YHCEII, TO COOTBETCTBYIOUINE TPOMEKYTKH BPEMEHU OTMHAKOBEI.
HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJBKEHHSI OT CHITBI HOPMAJIbHOTO JIABJICHHS.
Omnpenenenne kodpPuimeHTa TpeHUs CKOJIBKECHHUS.
Omnpenenenne KECTKOCTU NPYKUHBL.
Onpenenenrie pabOThI CUIIBI TPEHUS IPU PAaBHOMEPHOM JIBUYKEHUU TeJa M0 TOPU30HTALHON TOBEPXHOCTH.

.OHpCI[CJ'ICHI/Ie pa6OTLI CHJIBl YHPYTroCTH IIpHU MOaBbEME Irpy3a € HUCIOJB30BAHUCM HCIIOABUKHOIO H

MOJIBKHOTO OJIOKOB.
N3yueHune 3aK0Ha COXpaHEHUsI SHEPTUU.
Pa3nen 9. Mexanuveckue KoJie0aHUsI U BOJIHBI.
KonebarenbHoe aBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHMIA: TIEPUOJ, YACTOTa, aMILTUTY/Ia.
MaremaTtrueckuii U Npy>KUHHBIA MasTHUKU. [IpeBpaliienne 3Heprun npu KosedaTeIbHOM JIBUKEHUH.
3aryxatomue konebanus. Beinyxaennsie konebanus. Pesonanc. Mexanndeckue BosHbI. CBOMCTBA
MexaHW4deCKUX BOJH. [IpoopHbIe 1 ToTiepevyHbIe BOJIHBI. [[TiHAa BOJTHBI M CKOPOCTH €€ paclipOCTPaHECHHS.
MexaHnyeckne BOJIHBI B TBEPJIOM Tell€, CEHCMUUYECKUE BOJIHBI.
3Byk. ['pomMKocTh 3ByKa u BbicoTa ToHA. OTpaxkenue 3Byka. THGpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Hab6monenue xonebanmii Te Mo ASHCTBUEM CUITBI TSYKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HabGmronenne BEIHYKIEHHBIX KOJIeOaHUH M pe30HaHca.
PacnipocTpaneHue npoaoapHBIX U TIOTIEPEYHBIX BOJH (HA MOJIEIH).
Habmroienre 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKHI pE30HAHC.
Jlabopamopnusie padbomot u onvimot.
Omnpenenenne 4acTOThI U Meproja KojJebaHuii MaTeMaTUYeCKOro MassTHUKA.
Omnpenenenue 9acTOTH U Neproja KoJaebaHuii MpyKHHHOTO MasITHUKA.
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HccnenoBanue 3aBUCUMOCTH Iepro/ia KoJieOaHH MOABEILIEHHOTO K HUTHU TPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEPUOJIa KOJEOaHU IPYKMHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka He3aBUCUMOCTH NepHuoa KojaeOaHui rpy3a, HoIBEUICHHOIO K HUTH, OT MaccChl rpy3a.
OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPUOa KoeOaHUH MPYKMHHOTO MasiTHUKA OT MAacChl I'py3a U
KECTKOCTU MPYKUHBIL.
H3mepenue yckopeHus: CBOOOIHOTO MaJICHHUS.
Paznen 10. DjekTpoMarHuTHoOE MoOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTPOMarHUTHOE MoJie. DIEeKTPOMarHUTHbIE BOTHBI. CBOWMCTBA 3JIEKTPOMarHuTHHIX BoJH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. Vcoiap30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3U.
DnexTpoMaruuTHas npupoja ceera. CkopocThb cBeTa. BoinHOBEIE cBOMCTBA CBETA.
Jlemoncmpavuu.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BousiHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
N3ydenne cBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOLIbI0 MOOMIIBHOIO TeNe(oHa.
Pazjnen 11. CBetoBble siBJIEHUS.
JlyueBas mozenb cBera. Mcrounuku cBera. [IpsimonuHeiiHoe pacnpocTpaHeHue cBeTa. 3aTMEHUs
Comnnua u JIyasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaK€HUs CBETA.
[Ipenomiienne cBera. 3akoH mpesnomieHUs cBeTa. llomHOe BHYTpeHHeEEe OTpakKeHHE CBETa.
Hcnonp30BaHne NOIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJIAX.
Jlunza. Xox myuedt B imH3e. OnTudeckas cucreMa goTtoamnmnapara, MUKPOCKOIa i Tejeckomna. ' ma3
KaK OINTHYECKas cucTtemMa. bin3opykocTs U 1albHO30PKOCTbD.
Paznoxxenue Oemoro ceera B cnekTp. OmbiThl HbtoToHa. CrokeHUE CHEKTPajIbHBIX I[BETOB.
Hucnepcus csera.
Jlemoncmpavuu.
[TpstmonMHENHOE pacIpOCTPaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuenue n300pa>keHUi B TIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
ITpenomnenue caera.
OnTuyeckuii CBETOBOI.
Xona nydeil B coOuparoiei auHse.
Xoq Jiydel B pacCEUBAIOLICH JIMH3E.
[Honmyuenue n300paxeHnit C MOMOILBIO JIUH3.
[Tpunuun aeiictBus oToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

. Mopenb ria3a.
. Paznosxenue 6emoro cBera B CIIEKT.
. [lomy4yenue 6em0ro cBeTa MPH CI0KCHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnusie padbomot u onvimot.
HccnenoBaHue 3aBUCUMOCTH YIJla OTPa)K€HUs CBETOBOTO Jy4a OT YIJia MaJeHHsl.
N3ydenne xapakTepucTUK H300paKeHUs IPeIMeETa B IMJIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa IPETOMJIEHUS! CBETOBOI'O JIyda OT YIJla aJeHUs Ha TPAHULIE «BO3TyX—
CTEKJION.
[onmyuyenne n300paxKeHnit ¢ TOMOIIBI0 COOUPATOIEH JTUH3HI.
Onpenenenne GOKYCHOTO paCCTOSTHHSI U ONTHYECKOW CHITBI COOMpAIOIIEH JTNH3HI.
OMnBITHI IO PA3NIOKEHUIO OETIOTO CBETA B CIIEKTD.
OMBITHI 110 BOCTIPUATHIO IIBETA MTPEIMETOB MPHU MX HAOTIOJCHUH Yepe3 IBETOBBIC (DMIIBTPHIL.
Paznen 12. KBanToBble siBJIeHUS.
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OmnbiTel Pesepdopaa u 1utanerapHast monens aroma. Mogjenb aroma bopa. Hcmyckanue u
HOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JInHENYaThIie ClIEKTPHI.

PagnoaktuBHOCTh. Anb(a, 6eta- U ramma-uznydeHus. CtpoeHue atoMHoro spa. HykinoHHas
MOJieIb aTOMHOTO snpa. M3oronsl. PagnoaktuBHele npespamenus. [lepuon noypacnana aToMHBIX A1€Ep.

Snepuble peakuuu. 3aKOHbBI COXPAaHEHUS 3aPsI0OBOIO0 U MACCOBOT'O YUCEN. DHEPTUs CBSI3U aTOMHBIX
siep. CBsi3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus suep. crounuku sneprun ConHua v 3BE31.

SnepHas sHepreTuka. J[elcTBUS paJuOaKTUBHBIX U3J1y4YE€HUN HA )KUBBIE OPraHU3MBI.

Jlemoncmpayuu.

CrieKTpbl U3I1y4eHus U MOTJIOUICHNUS.
CrieKTphbl pa3avyYHbIX Ta30B.
CnexTp Bomopoaa.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabora cuéryrika HOHU3UPYIOLIUX U3TyYEHUH.
Peructpanus usnydeHus npupoIHbIX MUHEPAIOB U MPOYKTOB.
Jlabopamopuvie pabomol u onvimel.
HabmroaeHune CIUIOMHBIX U JIMHEHYaThIX CIIEKTPOB U3ITy4YEHUs.
HccnenoBanue TpekoB: H3MEPEHHE YHEPTUN YACTHIIBI IO TOPMO3HOMY ITyTH (TI0 oTorpadusm).
N3mepenue paiuoakTuBHOTO (oHa.

IHoBTOPHUTEIbHO-0000 1AM MOLYJIb.

[ToBTOpUTENBEHO-0000IAOLIMI  MOAYAb TpEAHAa3HAYeH [UId CUCTeMaTu3aluuu U 0000meHus
HPEIMETHOTO COJIEPKAHMS U OIbITA AEATEIbHOCTH, IPUOOPETEHHOTO MPHU N3YYEHUH BCEro Kypca (pu3mki,
a TaKKe Ul MOATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY SK3aMeHY IO (pusmke A oOydarouuxcs,
BBIOpABIIMX ATOT yUEOHBII MpEaMET.

IIpy M3yd4eHHUH NAHHOTO MOIYJIS PEATU3YIOTCSI U CUCTEMaTHU3UPYIOTCS BUABI NEATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecreunBaeTcs JOCTHKEHUE TMPEIMETHBIX M METallPeIMETHBIX IJIaHUPYEMbIX
pe3ynbTaToB 00y4yeHus, GOPpMUPYETCS] €CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHHME HAayUHBIX METOJIOB
UCCIICIOBaHMs SIBJICHUN MPUPOJBI U TEXHHUKH, OBJAJIEHUE YMEHUSAMH OOBICHATH (PU3MUECKUE SBJIICHUS,
IIPUMEHSIS IOJIyYE€HHBIE 3HaHMsI, PEIIaTh 3aJa4l, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[IpyHIMIIIANBEHO NEATEIBHOCTHBIM XapakTep JaHHOIO pas3flena pealu3yercs 3a C4E€T TOro, 4To
oOyuaroluecs BBIONHSIOT 33aHNsI, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHMH paclo3HaBaTb U HAyyHO OOBSACHATH (PU3MUECKUE SBICHUS B
OKpY Karolllel PUPOJIE U IOBCETHEBHOM JKU3HY,

MCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEIOBaHMS (PU3HUECKUX SBJIEHUH, B TOM YHUCIIE JIJISl IPOBEPKU
TUIOTE3 U MOJy4EHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayyHbIE OCHOBBI HanOojee Ba)KHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJOTMH, Hampumep,
IIPAKTUYECKOIO HCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHMKOB SHEPrMM HAa OCHOBE 3aKOHA MPEBPAILECHUSA U
COXPaHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHH.

INNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3MKu Ha ypoOBHE OCHOBHOTO 0OIIero oOpa30BaHUsS HANpPaBICHO Ha JIOCTHKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B pesynbrate mzyueHus (GuU3MKM Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS y O00y4aroIierocs
OyayT chopMupOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTAaThl B YACTH:
1) naTpHOTHYECKOro BOCIUTAHMSI:
- IPOSIBJIEHUE MHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (pU3HUECKON HAyKH;
- ICHHOCTHOE OTHOILIEHHUE K JOCTHKEHHUSIM POCCUUCKUX YUEHBIX-(PU3HUKOB;



2) rpakIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

- TOTOBHOCTh K QKTHBHOMY YYacTHIO B OOCYKJCHUHU OOIECTBEHHO 3HAYUMBIX M ITHYECKHX MPoOIIeMm,
CBSI3AHHBIX C MTPAKTUYCCKUM MPUMEHEHHEM JTOCTHKCHUHN (PU3UKH;

- 0CO3HaHHE BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHHUS:

- BOCHPUATHE ICTETUYCCKUX KAUECTB (PU3NYCCKOW HAyKH: €€ TAPMOHHYHOTO IMOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IeHHOCTH HAYYHOTI'0 MO3HAHHUSI:

- 0CO3HAHUE [EHHOCTH (PU3NYECKOM HAYKH KaK MOIITHOTO MHCTPYMEHTA TO3HAHUS MUPA, OCHOBBI PA3BUTHS
TEXHOJIOTHM, BAXXHEUIIIEH COCTABIISIONICH KYIbTYPHI,

- pa3BUTHE HAYYHOM JH0003HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM I TETbHOCTH,

5) popMupoBaHus KYJIbTYPbI 310POBbsI 1 SMOIHOHAIBLHOTO 0JIATOTIOTYYHSI:

- OCO3HAaHHE IIEHHOCTU Oe30macHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE, BaXKHOCTHU
npaBui 0€30MacHOr0 TMOBEIEHUS Ha TpaHCHOpTe, Ha JOpOorax, C DJJICKTPUYECKUM U TEIJIOBBIM
000py/TI0BaHHEM B JIOMAITHUX YCIOBUSX;

- cOpPMUPOBAHHOCTHh HaBbIKa PeQUICKCHH, MPU3HAHWE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IpaBa y
JPYTrOro 4ejJoBeKa;

6) TPy 10BOT0 BOCIIUTAHUS:

- aKTUBHOE y4acTHE€ B PEIICHUU MPAKTHYECKUX 3a]1a4 (B paMKax CeMbH, 00pa30BaTeIbHON OpraHu3alu,
ropojia, Kpasi) TeXHOJIOTHYECKON M COMATbHON HAPABICHHOCTH, TPEOYIOIIHUX B TOM YHCIIC U (PH3UICSCKHX
3HAHMI;

- UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuii, CBSI3aHHBIX ¢ (DU3UKOI;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

- OpUEHTAIUs Ha TPUMEHEHUE (HU3UYECKUX 3HAHUHN IS pEeIIeHUs 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpebl,
TJIAHUPOBAHUS TIOCTYITKOB U OIEHKH MX BO3MOKHBIX MOCJIEACTBHH JIJIsi OKPYXKAIOIIEH Cpebl;

- OCO3HaHUE TI00aTbHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIIeM U IyTel HX PelleHus;

8) aganTanmuu K U3MEHSIOIMMMCS YCJIOBHSIM COLMAIbHOM U MPUPOIHOI Cpebl:

- MOTpeOHOCTh BO B3aWMOJACWCTBMM TPU BBINOJHEHWU UCCIEJOBAHUA U TPOEKTOB (HHU3HUECKON
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO ACITEILHOCTD;

- IOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YuCle (OPMYITHPOBATH UJIEH, TIOHSATHUS, TUTIOTE3bI
0 pusuvecknx 00BEKTaX U SIBICHUSX;

- 0CO3HaHUe 1e(PUIUTOB COOCTBEHHBIX 3HAHMIA U KOMIIETEHTHOCTEH B 001acTH (DU3UKU;

- IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUM;

- CTpEeMJICHUE aHATM3UPOBATh U BBISBIISATH B3aUMOCBSI3H TPUPOIBI, 00IIECTBA U YKOHOMUKH, B TOM YHCJIE
C UCTOIb30BaHNEM (PU3UYECKHIX 3HAHUM;

- OIICHKAa CBOMX JEHCTBUU C YYETOM BIUSHUS Ha OKPYXKAIOUIYIO CPEIy, BO3MOXKHBIX TJIO0ATBHBIX
MIOCIICACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBOCHHS MporpamMMmbl 1Mo (pu3WKe Ha YPOBHE OCHOBHOTO OOIIETr0 OoOpa3oBaHMs Yy
oOyugatomierocst Oyayt copMupoBaHbl MeTanpeAMeTHbIE Pe3yabTaThl, BKIIOYAIOININE TO3HABATEIHHBIC
YHUBEpCaJbHbIC Y4eOHBIC JEeHCTBUS, KOMMYHHUKATUBHBIC YHHBEpCaJbHble Yy4eOHBbIE JIEeHCTBHA,
pETyISTHBHBIC YHHUBEPCAIbHBIC yueOHBIC HCHCTBUSI.



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

ba3zoBble Jiornyeckue AeiicTBUA:

BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU 0OBEKTOB (SIBICHUI);

yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(UKALIUK, OCHOBAHUS JIsl 0000IEHUS 1 CPABHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBAaeMbIX (aKTax, JAHHBIX M HAOIIOJCHUSX,
OTHOCSIIIUXCS K (PU3MYECKUM SIBIICHUSIM;

BBISIBJISITh NPUYMHHO-CIICACTBEHHbBIE CBSI3U MPHU HU3YYCHHHM (PU3UUECKHUX SBJICHHUM M MPOLECCOB, JENaTh
BBIBOJIbl C HMCIOJIb30BAaHUEM JEAYKTUBHBIX U HMHIYKTUBHBIX YMO3AKJIIOUEHHU, BBIIBUIATH TMIIOTE3bI O
B3aMMOCBSI3SIX (DU3MYECKUX BEIMYUH;

CaMOCTOSITENIbHO BBIOUPATh CIOCOO perieHusl yueOHOW (u3nyeckoil 3amadyu (CpaBHEHHE HECKOIbKUX
BApHAHTOB pEIICHUs, BBHIOOP Hamboyiee MMOAXOMAAIIETO C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBarebCcKkue 1eiiCTBUA:

HCII0JIb30BaTh BOIIPOCHI KAK UCCIEA0BATEIbCKUN HHCTPYMEHT IIO3HAHMS;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIA (DPU3UUYECKUN IKCIEPUMEHT,
HEOOJIBIIIOE HCCIIe0BaHNE (PU3NUYECKOTO SIBIICHUS;

OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh HH(DOPMAIIHIO, TOJIYICHHYIO B XOJIC HCCIICIOBAHUS HIIN
3KCIIEPUMEHTA;

CaMOCTOSITEIILHO (JOPMYITUPOBATHE OOOOIICHUS U BBIBOJIBI ITO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIIOICHUS,
OTBITA, UCCIIEIOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX IPOILIECCOB, a TaKXKE BBIIBUTATH
MPENOJIOKEHNS 00 X Pa3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nndgopmanmeii:

MPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI M 3alpOoChl MPU MOUCKE U O0TOOpe MH(OpMAIMH WIH
JTAaHHBIX C YUETOM INPEASIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHJIOB U (HOpM
MIPEJICTaBICHMUS,

CaMOCTOSITEJIbHO BBIOMPATHh ONTUMAILHYIO (HOpPMY TpEACTaBICHUS MHGOPMAIMU W WLTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOUM rpadukoil U uX KOMOMHAIIMSIMH.
KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

B XO0/ie OOCYXXJeHHS y4eOHOro MaTepuaia, pe3yabTaToB JIA0OpaTOPHBIX pabOT U MPOEKTOB 3aqaBaTh
BOTIPOCHI MO CYIIECTBY OOCYK/1aeMOi TeMbl M BhICKA3bIBaTh WICH, HAIEICHHBbIC HA pEIICHHE 3a7aud U
nojiepkaHue 6J1aroxenaTeTbHOCTH OOIICHHS;

COTIOCTABJISITh CBOM CY)KJICHHUS C CY)KJIEHUSMHU JPYTUX YUYaCTHUKOB JMAIora, 0OHapyKUBaTh pa3ludue U
CXOJCTBO ITO3HIIHH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJTUYHO TIPEICTABIIATH PE3YJIbTATHI BHITOJHEHHOTO (DU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIETOBAHMS,
IIPOEKTA);

MOHMMATh U HCIOJIB30BATh MPEHMYIIECTBA KOMAHJAHOW M WHIUBUAYATbHOW pabOTHI MPH peIIeHUU
KOHKPETHOU (PU3UUYECKON MPOOIEMEI;

NpPUHUMATh 1EIHM COBMECTHOM JESTENIbHOCTH, OPraHU30BbIBAThH JCHCTBUA MO €€ JOCTHKEHHIO:
pacmpenenaTb poiH, OO0CYXAAaTh MPOIECCHl M Pe3ylbTaThl COBMECTHOW pPabOTHI, 0000mIaTh MHEHUS
HECKOJIBKHX JTIOACH;



BBITIOJTHATH CBOIO 9acTh PabOTHI, NOCTHrasi Kad4eCTBEHHOTO pe3yibTara MO CBOEMY HAIpaBICHUIO U
KOOPAWHHUPYS CBOU JIEUCTBUS C IPYTUMHU WIEHAMHU KOMaH/Ibl;

OLICHMBaTh KAauyeCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPHUTEPHUSIM, CAMOCTOSTENIHHO
c(hOpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE el CTBUS

Camoopranmuzanus:

BBISBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIMX s pelleHHus (QU3MYECKUX
3HAHUH;

OpPUEHTUPOBATHCS B PA3IMUHBIX M1OAXO0/AaX MPUHATHS PELICHUI (MHAMBHUIYAIbHOE, IPUHATHE PELICHUS B
rpymnie, NpUHATHE PelIeHui rpynmoi);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM pelIeHus pU3ndecKor 3aaauul WK TUIaHa UCCIICOBAHUS C yUETOM
UMEIOIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBAThH IpejlaraeéMble BapUaHTbI
pEUICHHNI;

JieNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb, SMOIIUOHAIbHBI HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMM U IpeiaraTh IJIaH €€ N3MEHEHMUS;

OOBSACHATh MPUYMHBI JIOCTHXKEHUS (HEIOCTM)KEHMSI) pe3yJIbTaTOB JESITENbHOCTH, J1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B AEATEILHOCTD (B TOM YHCIIE B X0/ BBIITOJHEHHS (PU3HMUECKOTO UCCIICAOBAHUS WU
IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENICTB, M3MEHUBIIMXCS CHUTyallud, YCTAaHOBJEHHBIX OIIHOOK,
BO3HMKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUM;

CTaBUTh ce0s Ha MECTO JIPYroro 4elioBeKa B XOJ€ CIopa WIM JUCKYCCHUM Ha HAayuyHYIO TeMY, IOHMMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTroro;

IpHU3HaBaTh CBOE MPABO HA OUIMOKY MpH pelleHnu (pU3NUecKUX 3a/1ad WK B YTBEPKACHUIX Ha HAy4YHbIE
TEMBI U TaKOE K€ IIPAaBO APYroro.

IMPEJAMETHBIE PE3YJIbTATHI

K koHIily oO0ydyenust B 7 Kjacce MpeAMeTHbIE Pe3yNbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaxaTh
Cc(OPMHUPOBAHHOCTh y O0YUAFOIINXCSI YMEHHUH:
UCIIONIb30BaTh TMOHATHS: (DU3MYECKHEe M XUMUYECKUE SIBIICHUS, HAOIIOJIEHUE, DKCIEPUMEHT, MOJETb,
TUTIOTE3a, MMHUIIBI (PU3NUECKUX BEIIMYMH, aTOM, MOJIEKYJa, arperaTHhIe COCTOSIHUSI BelecTBa (TBEPIOE,
JKUJIKOE, Ta3000pa3HOe), MEXaHUUYECKOe JIBIKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIMHEHHOE),
TPaeKTOpHs, paBHOJCHCTByMOImas cwia, naedopmanus (ympyras, IUIacTUYECKasi), HEBECOMOCTb,
cooO1aronmecs cocy bl
pa3nuuath sBieHus (mudQysus, TEmaoBoe IBMIKEHHE YaCTHUI] BEIIECTBa, PAaBHOMEPHOE JBHIKEHUE,
HEPaBHOMEPHOE JBUKCHHE, UHEPIHS, B3aNMOJICHCTBHE Tell, paBHOBECHE TBEPABIX TENl C 3aKPETUIEHHOM
OCBIO BpalllCHU:, II€pcaada JaBJICHUA TBép}IBIMI/I TCIaMH, ) KUAKOCTSAMHU U ra3aMu, aTMocq)epHoe JaBJICHUC,
IUTaBaHKUE TeJl, MPEBpAIleHUs MEXaHMYEeCKOM SHEpruM) MO OMHMCAHUI0 UX XapaKTEpPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILICCKOG SIBJICHHUC,
pacrio3HaBaTh TPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUH B OKpYXKAIOIIEM MHpPE, B TOM YHCIIE
¢u3nueckue SBICHUS B MPUPOJIE: PUMEPHI IBHKECHUS C PA3IUYHBIMU CKOPOCTSIMH B JKUBOM M HEKUBOM
npupoe, JeHCTBUE CHIIBI TPEHHs B MPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(PEPHOrO JABJICHUS HA JKUBOM



OpraHu3sM, IUIaBaHHE PHIO, pPbIYaru B TeJE YEJIOBEKa, IMPU ATOM IEPEBOIAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PH3UUECKUX SBICHUH;

OTMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (PU3MUECKHE SABICHHS, UCIOIB3Ys (pr3nueckre BeIMUnHBI (Macca,
00BEM, MJIOTHOCTH BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSDKECTH,
BEC TeJla, CUJla TPEHUs, JaBlieHue (TBEPIOro Tea, AKHUJIKOCTH, ra3a), BHITAIKUBAIOLIAs CHIIA, MEXaHHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO(Q(QUIMEHT IOJE3HOro IEHCTBHS MEXaHU3MOB,
KAHETHYECKasi M MOTEHIMAJIbHAs HEPrusl), MPH ONMMCAHUU MPABHIBHO TPAKTOBATh (U3NUYECKUN CMBICH
UCTIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS W E€AWHUIBI (DU3UYECKHX BEIWYHH, HAXOTUTH (OPMYIIBL,
CBSI3bIBAIOIME JIAaHHYIO (PU3MUYECKYIO BEIMUYUHY C APYITMMHU BEIMYMHAMHU, CTPOUTH T'papUKH M3Y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

XapaKTepu3oBaTh CBOICTBA Tell, GU3NYECKUE SBJICHUS U MPOLECCHI, UCIIOJIb3Ys MpPaBUIIa CIOKEHUS CHUII
(Bmonb onHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna, IpaBUJIO PaBHOBECHs pblyara
(6;10Ka), «30710TOE MPABUIIOY» MEXAHHWKH, 3aKOH COXPAaHEHHUS MEXaHHMYECKOW SHEPTHH, IPH 3TOM JIaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHUE;

OOBACHATh (DU3HUECKUE SBIICHUS, MPOLIECCHl U CBOWCTBA T, B TOM YHUCIIE U B KOHTEKCTE CHUTyalUH
PaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBIIATh HIPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE
u3 1-2 JIOrMYecKux IIaroB ¢ onopoil Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUECKUX SIBJICHHUH, pusnueckux
3aKOHA MJIM 3aKOHOMEPHOCTH;

pewath pacuéTHble 3aJauu B 1-2 neicTBUA, UCHOJB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3bIBAIOIINE (hrU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3aJauyl 3alMChIBATh KPATKOE YCIOBHE, MOJICTABIIATH (PU3NIECKUE
BEJIMYMHBI B (DOPMYyNBI M TPOBOAMTH PAacyEThl, HAXOIUTH CIIPABOYHBIC JaHHbBIC, HEOOXOIMMBIC JUIS
peleHns 3aa4, OLEHUBATh PEATUCTUYHOCTD MOTYYeHHON (PU3NYECKON BETMUNHBL;

pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3MUECKUX METOJO0B, B ONUCAHUU
UCCIICIOBaHMS BBIJCIATH NPOBEpsIeMOe MPEANoiIokKeHne (IUIoTe3y), pa3inyaTh M MHTEPIPETHPOBATH
HOJIy4EeHHBINH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, IEJIaTh BHIBOJIBI IO €TI0 Pe3yJIbTaTaM;
IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3HMUECKUX SIBICHUH MK (PU3NYECKHX CBOICTB Tem: (OpMyIMpOBAThH
IpOBepsieMbl€ MPEANOI0KEHHUS, COOUPaATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000PYA0BAHHUS, 3aIIUCHIBATH X0/
omnbITa ¥ (pOPMyYIHpPOBATh BHIBOABL;

BBITMOJHATH MPSMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHHU, MAcChl Tena, 00bEMa, CHIIbI U TEMIEPATYPHI C
HCIIOJIb30BaHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3alUCHIBaTh MOKa3aHHUs NMPUOOPOB € YUETOM
3aJJaHHOH a0COIIOTHOM MOTPENIHOCTH U3MEPEHUH;

IPOBOAMTH HCCIIEIOBAaHHE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYMHBI OT JPYrOM C MCIOJIIb30BaHHEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBUXKYIIETOCs Tella OT BPEMEHH JIBWKEHMS Tela,
CHJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHUJIBI
TPEHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEN, CHJIBI YIIPYTOCTH OT YJUIMHEHHUS NPYKUHBI, BBITAJIKUBAOIIEH
CHJIBI OT 00bEMa MOTPYKEHHOM YacTH TeNa U OT IJIOTHOCTHU JKUIKOCTH, €€ He3aBUCUMOCTH OT MJIOTHOCTH
TeJa, OT TIIYOMHBI, Ha KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN TUIaBaHUS TeJl, YCIOBHI paBHOBECHs phlyara u
0JIOKOB), Y4acTBOBaTh B IJIAHUPOBAHUHU YYEOHOIO HCCIIEAOBAHMs, COOMPATh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs, Clenysl MpeIoKEHHOMY IUIaHy, (DPUKCUPOBATH pe3ylbTaThl MOJYyYEHHOW 3aBUCHMOCTH
¢bu3nyecKuX BEIMYMH B BUJAE MPEUIOKEHHBIX TaONHIl M TpadUKOB, JeNaTh BBIBOABI MO pe3ybTaTaM
UCCIIEIOBAHUS;

IPOBOANTH KOCBEHHbIE M3MEpEHUsl (PU3NUECKUX BEIWYMH (IIOTHOCTH BEUIECTBA YKMJIKOCTH U TBEPAOIO
Tela, CWJIAa TPEHUs CKOJBXEHUs, HaBJICHUE BO3[yXa, BBITAIKUBAIONIAs CUlIa, JIECHUCTBYIOILAs Ha
HOTPYKEHHOE B JKUAKOCTH TeNO, KOA(P(HUIMEHT MOJE3HOI0 JNEHCTBUS MPOCTHIX MEXAHW3MOB), CIENys
IPEUI0KEHHON MHCTPYKIMHU: NIPH BBIOJHEHUN U3MEPEHUI COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUNCIIATh 3HAYEHUE HCKOMOW BEJIMYHHBI;



co0uro1aTh MpaBUiIa TEXHUKK 0€30IaCHOCTH IpHU paboTe ¢ 1abopaTOPHBIM 000pyI0BaHHEM;
yKa3bIBaTh MPUHIIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP,
cooOmraronmecs cocyabl, 6apoMeTp, pbluar, HOJBMKHBIM U HETIOABUKHBIHN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX IPHOOPOB M TEXHUUYECKUX YCTPOICTB € OMOpPOI HA UX
onucaHus (B TOM YHMCIIE: MOALIMITHUKY, YCTPOHCTBO BOAONPOBO/A, THAPABINYECKUNA Mpecc, MaHOMETP,
BBICOTOMEp, HMOPIIHEBOW HACOC, apeoOMETpP), MCIOJb3ysd 3HAHHUS O CBOMCTBAaX (U3MYECKUX SIBICHUU U
Heo0XxoauMble GU3NYECKHE 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAITUIO O IPUMEpax ) MPaKTHUECKOT0 UCTIONb30BaHUs (pU3HUeCcKIX
3HAHUM B IOBCEIHEBHOM >KM3HM i1 oOecrneyeHHs Oe30MacHOCTH IMpH oOpallleHHuH ¢ IpudopaMu U
TEXHUYECKUMHU YCTPOICTBaMU, COXPAHEHUS 30POBbs M COOIIOAEHUS HOPM KOJIOTHUECKOTO [TOBEICHHS B
OKpYKarolleH cpele;
OCYILECTBIISATh OTOOP UCTOYHUKOB MH(popMaiuu B VIHTepHETe B COOTBETCTBUM C 33/1aHHBIM ITOMCKOBBIM
3arpocoM, Ha OCHOBE HMEIOIIMXCS 3HAHUKW W MYTEM CPAaBHEHUS PA3JIUYHBIX HMCTOYHUKOB BBIJICISATH
UH(POPMALINIO, KOTOpas SIBJIETCS IPOTUBOPEUNBOM MIIM MOXKET OBbITh HEJOCTOBEPHOM;
UCTIOJIB30BaTh TPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIONMYJSIPHYIO JIUTEpaTypy (HU3HUYECKOTro
CoJiepKaHus, CIIPaBOYHbIE MaTepHuallbl, pecypchl cetu VIHTepHeT, BiaieTh NpuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MH(GOPMAIIUK U3 OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaThb COOCTBEHHbIE KpaTKHE MHCbMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHHKOB
uHpopManuu (U3NYECKOTO COJACpXkKAaHUSA, B TOM YHUCIE NYOJIMYHO JenaTb KpaTKUe COOOLICHHUS O
pe3yabTaTax MPOEKTOB WM y4eOHBIX HCCIIEAOBAHHMA, NMPH ATOM TI'PAMOTHO HCIIOJIB30BaTh H3yYCHHBIH
NOHSATHIHBIN anmapaT Kypca (PU3HUKH, COPOBOXKAATH BHICTYIUICHUE MTPE3EHTALINEH;
IpY BBIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHHWHA pACHpeAesTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUHM C IOCTaBJIEHHBIMHU 3a/ladaMH, CJIEAUTH 3a BBIIOJHEHHWEM IUIaHa JeWCTBUI, aJeKBaTHO
OLICHUBaThb COOCTBEHHBIH BKJIaJ B JIEATENIBHOCTh TIPYIIBL, BbICTpaUBaTh KOMMYHUKAaTHBHOE
B3aUMO/IEIICTBHE, YUUTHIBAasi MHEHUE OKPY>KaIOIINX.

K xoniy o0yuenus B 8 kjacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUI:
UCTIOJIB30BaTh TIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETIJIOBOE JIBM)KEHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUSI BEILECTBA, KPUCTAUIMYECKHE M aMoOp(HBIE Teja, HAChIIIEHHBIH M HEHACBILIEHHBIM map,
BJIQKHOCTh BO3/yXa, TeMIepaTypa, BHYTPEHHssI HHEprus, TEIUIOBOM JBUTaTellb, 3JIEMEHTAPHbIN
ANIEKTPUUECKUH 3apsil, dIEKTPUIECKOE T0JIe, TPOBOJHUKN M AMAICKTPUKH, TOCTOSTHHBINA dJIEKTPUYESCKUN
TOK, MAarHUTHOE TIOJIE;
pa3nuyath sBICHHS (TEIUIOBOE paclIMpeHHe W C)KaThe, TeIuonepenaya, TeIUIOBOE pPaBHOBECHE,
CMauWBaHWe, KaWUAPHBIE SIBJICHHUS, WCIApEeHUe, KOHJIEHCANUs, IUIABIICHHE, KpPUCTAJUTA3AIUS
(oTBepAeBaHuE), KUIIEHHUE, TeIIonepeaaya (TeIoNpOBOHOCTh, KOHBEKILUS, U3IIyUEHHE), dICKTPU3AIUL
TeJI, B3aUMOACHUCTBUE 3apsi/IOB, ACUCTBUS IEKTPHUECKOT0 TOKA, KOPOTKOE 3aMbIKaHKE, B3aMMO/ICHCTBHE
MarHuTOB, JCWCTBHE MAarHUTHOTO TIOJNSI HA TMPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAs HWHIYKIHS) IO
ONMCAaHWIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, NEMOHCTPUPYIOIIUX JaHHOE (hru3myeckoe
SIBJICHUE;
pacrio3HaBaTh TPOSBICHUE HW3YUEHHBIX (U3NYECKUX SIBJICHUH B OKpPYKAIOIMIEM MHpE, B TOM YHCIIE
¢u3uueckue SBIEHUS B IMPHPOJIE: NMOBEPXHOCTHOE HATSHKEHHWE M KalWUIIPHBIE SBICHHUS B HPUPOE,
KpHUCTaJIBl B pUpojie, u3inydenue CoinHIla, 3aMep3aHie BoJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, 3JeKTpUYeCKHEe SBIECHUS B arMoc(depe, JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMi, JpeiQ MoCcoB, pojib MArHUTHOT'O MOJIS [UIs )KU3HU Ha 3eMJle, TOJIIPHOE CUSTHHE,
IPY 3TOM MIEPEBOAUTH MPAKTHUECKYIO 33]]auy B y4eOHYI0, BBIJICNATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH )
(bU3nUECKUX SBICHUIA;



ONKCBHIBATh W3YyYCHHBIE CBOMCTBA Tel M (PU3MYECKHE SABICHMS, HUCHONb3Yys (U3NYECKHE BEIMYUHBI
(TemmnepaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI, y/ebHas TEMJI0EMKOCTh BEIIECTBA, yeIbHas
TEIUIOTa IUJIaBJICHUS, YAETbHAas TEIUIOTa NapooOpa3oBaHus, yJelbHAas TEIJIoTa CropaHus TOILIUBA,
KOO(QQHUIMEHT TOJE3HOr0 JEeHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAs BIAXHOCTH BO3/AYyXa,
INEKTPUYECKUH 3apsill, CUJIA TOKA, DJIEKTPUYECKOE HANPSHKEHUE, CONPOTHUBIICHUE NPOBOIHUKA, YICIBHOE
COIIPOTHBJIEHUE BEIIECTBA, pabOTa M MOILIHOCTb 3JIEKTPUYECKOIO TOKa), MPH ONUCAHUM NPaBUIBHO
TPaKTOBATh (PU3NUECKUN CMBICI UCIIOIBb3YEMbIX BEIMYHH, 0003HAUYECHUS U €AMHUIBI (PU3HUUECKUX BEITUYUH,
HaXOJIUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHUS M IMPOLECCHI, UCIIONb3Ysl OCHOBHBIE MOJOXKCHHS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHMs BEIIECTBA, MPUHLUI CYNEpHO3ULMU Moned (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa 11 ydacTka 1ent, 3akoH Jxoyns—JIenna,
3aKOH COXpPAHEHHs SHEPIUH, MPU 3TOM JAaBaTh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA M 3aIHCHIBATH €r0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCH U CBOMCTBA TeJl, B TOM YWCJIE M B KOHTEKCTE CUTYallMid MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUYMHHOCIECACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTMYECKUX I1IaroB C OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UYECKUX SIBICHUH, (PU3NUYECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEM;

pewath pacuéTHble 3a7jauu B 2—3 NEeHCTBUSA, UCHIONb3Ys 3aKOHBI M (POPMYIIbI, CBSI3bIBaOLINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3a/aud 3aIIUMCBIBATH KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIS pEIICHUs 3ajau, BBIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE 1Jis €€ pellIeHus, IPOBOIUTh
pacuéThl U CpaBHUBATH MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYHO PEIIUTh MpPHU MOMOIIU (U3NYECKUX METOJI0B, HCIONb3Ys
ONMCAHUE HCCIIEI0BAaHMS, BBIIEIATH MPOBEPSIEMOE MIPEAIIOIOKEHHUE, OLICHUBATh MPABHIIBHOCTD MOpPSAKa
IIPOBEJCHUS MCCIEN0BaHNUs, 1€]aTh BBIBOBL;

IPOBOJUTH OIBITHI IO HAOMIOACHNUIO (PU3UUECKUX SIBIEHUHN WK (PU3MUECKUX CBOMCTB Ten (KanuUIpHbIE
SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT ero o0bEéMa, TeMIepaTypbl, CKOPOCTH IPOIecca OCThIBAHUS
U HarpeBaHus NpU HU3IYyYEHUH OT IBeTa H3JIydarouled (MOIJomaroeil) MOBEPXHOCTH, CKOPOCTb
UCIApEHUs BOABI OT TEMIEPATYypbl >KUIKOCTH M IUIOMAAM €€ IMOBEPXHOCTH, AJIEKTpU3ALMS Tel H
B3aMMOJCHCTBUE AIIEKTPUYECKUX 3apAA0B, B3aUMOACUCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yalU3allMs
MarHMTHBIX NOJIEH TIOCTOSIHHBIX MarHUTOB, IEHCTBHS MarHUTHOT'O TI0JIS1 HA IPOBOJAHUK C TOKOM, CBOMCTBA
JJIEKTPOMAarHuTa, CBOWMCTBA AJIEKTPOJABHUraTENsl IOCTOSHHOIO TOKa): (OpMYIHpOBaTh IMpPOBEpPSIEMbIE
IPEIOJIOKEHNS, COOMPAaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYIOBaHMS, OMHUCHIBATH XOJ OIbITA U
(GbopMyIHpOBaTH BHIBOJIBI;

BBIMOJHATh NPSAMbIE H3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHOW BIAXHOCTH BO3AyXa, CHUJIBI TOKa,
HaINpsOKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX NMPHOOPOB U JAATYMKOB (PU3NUYECKUX BEITMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ yUETOM 3a/laHHON a0COMIOTHON MOTrPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (hU3MYECKON BENTUYMHBI OT APYrod C HCHOJIb30BAHUEM
OpPSMBIX U3MEPEHHH (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI, MO TOMEPEYHOTo
CEUEHUS U yJIeIbHOIO COMPOTHUBIICHHUS BELIECTBA MPOBOJHUKA, CHIIBI TOKA, HIYIIEr0 Yepe3 MPOBOAHUK, OT
HANpsDKEHUST Ha MPOBOJHHUKE, HCCIEIOBAaHUE IOCIENOBATEIbHOTO U MapauieIbHOTO COEIMHEHUM
NPOBOJHHUKOB): TUIAHMPOBATH HCCJEOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH M3MEPEHMS, CIEays
IpeUIOKEHHOMY IIIaHy, (PUKCUPOBATh PE3YNIbTATHI MOJIyYCHHON 3aBUCUMOCTH B BHJI€ TaOIUI U IPpaHKOB,
JIeJIaTh BBIBOJIBI 110 PE3YNIbTATaM UCCIICJOBAHMS,

IPOBOJIUTH KOCBEHHBIE M3MEpeHHUs (HU3MUECKUX BeIMYUH (yIeNbHas TEIIOEMKOCTh BELIECTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, pab0oTa ¥ MOILTHOCTh AJIEKTPHUECKOTO TOKA): IJIAHUPOBATH M3MEPEHHMS,



coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEAIOKEHHON HHCTPYKLIUH, M BBIYUCIIATH 3HAUCHHUE
BEJINYMHBI;
co0JIr01aTh MTPaBUJIa TEXHUKU 0€30MacHOCTH MPH padoTe ¢ JIabopaTOpHBIM 000PYIOBAHUEM;
XapaKkTepu30BaTh PUHLUIBI JEHCTBUS N3y4EHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPOH HA UX
onucaHuss (B TOM 4HCJE: CUCTEMa OTOIICHHS JOMOB, T'MTPOMETp, MapoBas TypOuHa, aMmepMerp,
BOJIETMETP, CYETUMK DICKTPUYECKOH DSHEPruM, 3IIEKTPOOCBETUTENbHBIE NPUOOpPHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPH! (IPUMEPHI), AJIEKTPHUECKUE MNPEIOXPAHUTEIH, 3JICKTPOMArHUT, 3JEKTPOJBUTATEINb
IIOCTOSIHHOT'O TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX ABJICHUN U HEOOXOAUMbIE (pU3UUECKUE
3aKOHOMEPHOCTH;
pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOICTBA U M3MEPUTENIbHBIE TPUOOPHI 110 CXEMaM U CXEMATUYHbIM
pUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEpPMOC, ICUXPOMETpP, THUTPOMETp, ABHraTelb BHYTPEHHETO
CTOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI JJEKTPUYECKUX IIETMEH C MOCIeA0BaTeIbHBIM U
napajieIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPHUECKUX
LEeTIeH;
NPUBOIUTH IPUMEPHI (HAXOAUTH HHPOPMAITUIO O IIPUMEpax ) MPaKTHUECKOTO UCTIONb30BaHUS (PU3HUECKIX
3HaHUI B IOBCEIHEBHOW XM3HM Uil oOecrieuyeHHss Oe30MacHOCTH IMpH oOpallleHMH ¢ mpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 37I0POBBS M COOJTIOICHUSI HOPM KOJIOTHUECKOTO MTOBEICHHS B
OKpYKarollleH cpele;
OCYIIECTBIISITh TIOUCK WMH(pOpManuu (HU3NYECKOro cojepxkaHus B VHTepHETe, Ha OCHOBE HMMEIOUIMXCS
3HaHUH U MyTEM CPaBHEHHS JOTOJHUTEIHHBIX UCTOYHHUKOB BBIICIATH MHPOPMAIIUIO, KOTOpAs SBIISAETCS
IPOTUBOPEUYMBON HIIM MOXKET ObITh HEOCTOBEPHOIA;
UCTIONIB30BaTh TPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIONMYISIPHYIO JUTEpaTypy (HHU3HUYECKOTro
coJiepKaHus, CIIPaBOYHbIE MaTepHuallbl, pecypchl cetu VIHTepHeT, BiaieTh NpuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus MHMOPMAIIUKN U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCBbMEHHBIE M KpaTKHUE YCTHbIE cOOOIeHUs, 06o0mas uHpopManuio u3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COJEPIKAHUS, B TOM YHCIIE MyOIMYHO MPEICTABIATh PE3yIbTaThl
NPOEKTHON WJIM HCCIEOBATENbCKON AEATENbHOCTH, MPHU 3TOM TPAMOTHO HCIOJIB30BATh W3YYEHHBIHN
MNOHATHUIHBIN annapaT Kypca (U3MKH, CONPOBOXK/AATh BHICTYIUIEHUE MTPE3CHTALUCH;
IpY  BBINIOJHEHUN YYEOHBIX TIPOCKTOB W WCCIEIOBAaHWNA (PU3MUECKUX IPOIECCOB PACIPEIEINATh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33aJauyaMH, CJIEIUTh 32 BBIOJHEHUEM IUIaHA
NeMcTBUN U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTH I'PYIIIHI,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MPOSBIISSi TOTOBHOCTH pa3peniaTb KOH(PIUKTEHI.

K koH1y oO0ydyenust B 9 kiacce rnpeaMeTHble pe3ysbTaThl Ha 6a30BOM YpOBHE JIOJKHBI OTpaXxaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
UCTIONIB30BaTh TIOHSTHS: CHUCTeMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHUsS, OTHOCHUTEIHLHOCTh
MEXaHUYECKOro JBWXeHUs, Aeopmarus (ynpyras, IUIacTHUECKas), TPEHUE, IEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M MEpEerpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TENO, LIEHTP TIKECTH
TBEPJIOTO TeJa, paBHOBECHE, MEXaHMUYECKHE KOJICOaHWS W BOJHBI, 3BYK, HMH(pa3ByK W YIBTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKAJNa YJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh W JaTbHO30PKOCTD,
CHEKTPBI UCITYCKAaHUsI U TIOTJIONIEHHS, anb(a, 6eTa- U raMMa-u3aydeHus, U30TOIIbI, AepHas SHEPreTHUKa;
pa3nuyath sBICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JIBIKCHHE, PAaBHOYCKOPEHHOE
OpSMOJIMHEHOE JIBUXKEHHE, CBOOOJHOE NaJeHUe TeJ, PaBHOMEPHOE J[BHXKEHHE IO OKPYKHOCTH,
B3aMMO/ICIICTBHE TEJ, pEaKTUBHOE JBMIKEHHUE, KONEOATEIIbHOE IBHKEHHE (3aTyXalollle U BHIHYXK/ICHHBIC
KOJIeOAaHUs1), PEe30HAHC, BOJHOBOE JABMKEHHE, OTPa)KEHUE 3BYyKa, NMPSAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa’Ke€HHE U MPEJIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3IoKeHHE Oeoro ceera B
CHEKTp M CJIOXXEHHE CIEKTPAJIbHBIX IIBETOB, IHCIEPCHUS CBETA, E€CTECTBEHHAs pPaJHMOAKTUBHOCTD,



BO3HUKHOBEHHUE JIMHENUATOr0 CIEKTPA U3IYYEHHsI) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSIBICHHE HM3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpy)KaroumieM MHpe (B TOM YHUCIEe
¢u3uueckue sBICHUA B NPUPOAE: NPHIMBBI M OTJIMBBI, JBHWXKEHHE IUTaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBM)KEHHME JKHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSCEHHUE,
ceificMHUecKre BOJIHBI, I[yHAaMH, 9XO, IIBETa TeJl, ONTHYECKHE SBJICHHUS B MPUPOJIE, OMOIOTHYECKOE
NEHCTBUE BUIUMOTO, YIbTPa()HUOIETOBOTO M PEHTTEHOBCKOTO M3TYYCHHI, ECTECTBCHHBIN PaIuOAKTHBHBIN
¢$oH, KOCMHUYECKHE JTy4H, PAJUOAKTUBHOE U3ITyYCHHUE MPUPOIHBIX MUHEPAJIOB, IEHCTBHE PaIMOAKTUBHBIX
U3ITy4eHUI Ha OPraHMU3M YeJIOBEKa), PU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B yueOHYIO, BBIICISATh
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3NUECKUX SBICHUM;

OIKCHIBATh U3YUYCHHbIE CBOMCTBA TN U (PU3HUECKUE SIBICHUS, UCTIONb3Yys (U3NUECKUE BETMYUHBI (CpeTHSSA
Y MTHOBEHHAsi CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, IEPEMELICHHE, ITyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUs, CHJIa YIPYrOCTH, CUJIA TSKECTH, YCKOpPEHHE CBOOOIHOIO MajeHMs, BEC Telna,
UMIYJIbC Tella, UMIYJIbC CHIIbI, MEXaHWYecKass paboTa W MOIIHOCTb, MOTEHIMAJIbHAS DHEPrus Tena,
MOJHATOrO HAJ IMOBEPXHOCTHIO 3€MIIM, MOTECHLMAIbHAS HHEPrus CHKATOW NPYKUHBI, KUHETHUYECKAs
SHEprus, MOJIHAsE MEXaHUYECKasi SHEPTUs, IEPHOJ] U YacToTa KoJieOaHU, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTeNb PEJIOMIIEHUSI CPEJibl), IPU ONKUCAHUU MPABUIIBHO TPAKTOBAThH
busznyecKuil CMBICT UCIIONIB3YEMBIX BEJTMYMH, 0003HAUCHUS U €UHUIIBI (PU3NUECKUX BETUYMH, HAXOIUTh
dbopMyIibl, CBSA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMUYMHY C IPYTUMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (hU3MYECKHE SIBICHUS M MPOLECCHl, HCIONb3ySd 3aKOH COXpaHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TIATOTEHMS, MPUHLUI CYNEPIO3ULUU CHJI, MPUHIMUI OTHOCUTEIBHOCTH
lanunest, 3akonbl HploTOHA, 3aKOH COXpaHEHMsI UMIYJIbCa, 3aKOHBI OTPaXKEHUs M MPEIOMIICHUS CBETA,
3aKOHBI COXPaHEHHUSI 3apsIIOBOT0 U MaCCOBOTO YNCEII IPHU AJIEPHBIX PEAKIUSX, IPU 3TOM JaBaTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTHUYECKOE BBIPAKEHHE;

OOBICHATh (PM3UUECKUE MPOLECCHl U CBOMCTBA TeNl, B TOM YHUCJIE M B KOHTEKCTE€ CUTyallMid MpPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIIATh NPUUYNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTh O0BsICHEHUE U3 2—3
JIOTHYECKHX IIaroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (M3MUECKUX SIBICHUH, PU3NUYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemate pacu€THble 3a7auyd (OMMpAIOLIMEcs Ha CUCTEMY M3 2—3 ypaBHEHMI), MCIOJb3YS 3aKOHBI U
(bopMynbl, cBs3bIBatoIME (DU3NUECKHE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBUS 3aJlauM 3alHChbIBaTh
KpaTKoe yCJIOBHE, BBISBIATH HEAOCTAIONIME WM W30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYIIBL,
HE0OXO0/IMMBIE JJISl PELICHHs], IPOBOUTH PACUETHI U OIICHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYEHUS
(U3UYECKON BETMYUHBIL;

pacrio3HaBaTh NpOOJEMbI, KOTOPbIE MOXKHO PEIIUTh NMPH MOMOIIM (U3UYECKUX METOOB, HCIIOJNB3Ys
OINMCAaHUE WCCIEIOBAaHUS, BBIJIEISATh MPOBEPSIEMOE MPENIO0JI0KEHNE, OIIEHUBATh MPAaBUIBHOCTh MOPSAIKA
IPOBEICHUS MCCIIEJOBAHUS, JIENIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOICHHUH U OIBITOB;
MIPOBOJIUTH OTBITHI TIO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3HYECKUX CBOWCTB TeNl (M3ydeHHe
BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHHs SHEPTHH, 3aBUCUMOCTh IIepro/ia KojebaHuil mpyKMHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIMTY bl MaJIbIX KOJEeOaHMIHA,
IpSIMOJIMHEHHOE paclpoCTpaHEHUE CBETa, pasjiokeHHe Oeroro cBeTa B CIEKTp, HW3YYEHHE CBOWCTB
M300paKeHHS B TUIOCKOM 3€pKaJie U CBOMCTB M300pakeHHs IpeIMeTa B COOMPAIOIIEH JTMH3€E, HaOII0IeHUE
CIUIOIIHBIX U JJMHEHYATHIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSTEIHLHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 000pyAOBaHUS, OMMCHIBATH X0/ OIBITA U €T0 PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,



MIPOBOAMTD MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeesis cpeiHee 3HaUeHUue 3MepseMoit
BenMYUHBI ((POKYCHOE pacCTOSHHE COOMpArOIICH JIMH3BI), 0OOCHOBBIBATH BBIOOpP CIIOCO0A HM3MEPEHUS
(u3mepurenbHOro mpudopa);

MIPOBOAMUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C HCIOIb30BAHUEM IMPSIMBIX U3MEPEHUN
(3aBHCHMOCTB ITyTH OT BPEMEHHU MpPU PAaBHOYCKOPEHHOM JBM)KCHUHU 0€3 Ha4aJbHOW CKOPOCTH, MEpHOa
KOJICOAHUH MaTeMaTHYECKOr0 MasTHUKA OT JJIUHBI HUTH, 3aBUCHMOCTH yIJIa OTPAKEHUS CBETa OT yria
NaJICHUsS U YIJia PEJIOMIICHHSI OT yrila MaJeHusl): IUIAaHUPOBATh UCCIIEJOBAHHUE, CAMOCTOSITEILHO COOMPATh
YCTaHOBKY, (PMKCUPOBATh Pe3y/IbTaThl OJY4YEHHOM 3aBUCUMOCTH (PU3NUECKHUX BETUYHMH B BUE TaOIHI] U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

MPOBOJAUTH KOCBEHHbIE HM3MEpeHUs (PU3UUYECKUX BEIUYHH (CpeAHssi CKOPOCTh U YCKOpEHHE Tejia IpH
PaBHOYCKOPCHHOM JBHKCHHH, YCKOPEHHE CBOOOJTHOTO MaJeHUs, KECTKOCTh MPYKUHBI, Kod(hduimueHt
TPEHUS CKOJIbKECHUS, MEXaHU4ecKast paboTa U MOIIHOCTb, YaCTOTa U MEPHO/I KoJIeOaHUI MaTeMaTHYECKOTO
U MIPY>KUHHOTO MAasiTHUKOB, ONITUYECKasl CUJia COOMpAIONIeH JTUH3bI, paAMOAKTUBHBIN (DOH): MIIAaHUPOBATH
U3MEpEHHs], COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATD U3MEPEHUS, CIENys MPEAI0KEHHON
WHCTPYKILIMHU, BBIYMCIATH 3HAUYEHHE BEIMYMHBI U AHAJIM3UPOBATH IOJIYYECHHBIC PE3YNbTaThl C yYETOM
3a/IaHHON MTOTPEIIHOCTH U3MEPEHU;

coOroaaTh MpaBuiia TEXHUKU O€30MMacCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

pa3ianyaTh OCHOBHBIC NMPU3HAKU M3YYEHHBIX (U3NYECKUX MOJENed: MarepualbHas TOYKa, abCONIOTHO
TBEP/IOE TENO, TOUCUHBI UCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, [JIAaHETapHas MOJellb aTOMa, HyKJIIOHHAs
MOJIeNTb aTOMHOTO S1/Ipa;

XapaKTepU30BaTh MPUHIIUIIBI IEUCTBUS U3yYECHHBIX IPUOOPOB M TEXHUYECKUX YCTPOICTB C OMOPOI Ha UX
ONMCcaHusl (B TOM YHCIE: CIIUAOMETP, JATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa, 3XOJIoT,
OYKH, TEPHUCKOMN, (hoToammapar, ONTHYECKHUE CBETOBOBI, CIIEKTPOCKOIL, TO3UMETp, Kamepa Buibcona),
UCIIONIb3Ys 3HAHMSI O CBOMCTBAX (PM3UYECKUX SABJICHUN U HEOOXOAUMBbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBl M CXEMaTHYHBIE PUCYHKH M3yYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX
npuOOpPOB U TEXHOJOTMUYECKUX IMPOLECCOB MPU PEUICHUH Y4eOHO-TIPaKTHUECKUX 3aj]lad, ONTHYECKHe
CXEMBI JIJIs1 IOCTPOEHUS N300paKeHH B IJIOCKOM 3epKajie U coOuparoIien JI1H3e;

HIPUBOAUTH MPUMEPHI (HAXOAUTh HH(POPMAIUIO O IPUMeEpax ) MPaKTHUECKOr0 UCTIONb30BaHUS (PU3HUECKUX
3HAaHUW B TOBCEIHEBHOW JXU3HU JUId obOecrieyeHus Oe30MacHOCTH MpH OOpalleHHH C MpudopamMH U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 37I0POBBS M COOJTIOICHUSI HOPM DKOJIOTHUECKOTO MTOBEICHHS B
OKpYXKarollleu cpene;

OCYIIECTBIISITh TIOMCK HWHQPOpPMAIUU (U3UIECKOTO COAepKaHUs B VIHTEpHETe, CaMOCTOSTEIHEHO
dopMynupys TIOMCKOBBIA 3ampoc, HAXOAUTh MYTH ONpPEAENCHHUS JIOCTOBEPHOCTH MOIY4YEHHOU
UH(pOPMAILIMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh IPH BBIMOJHEHUM Y4YeOHBIX 3aJaHUi HAay4HO-TIOMYJIAPHYIO JIUTepaTypy (hU3HUEcKOro
coJiepKaHus, CIPaBOYHbIE MaTepHallbl, pecypchl cetu VHTepHeT, BnajeTh NpuéMaMyu KOHCIEKTHPOBAHUS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIUHN U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE NMHUCBMEHHBIE U YCTHBIE COOOILIEHHS HAa OCHOBE MH(POPMALUU M3 HECKOJIBKHUX
UCTOYHHUKOB (DU3UYECKOTO COJACpKaHMs, MyOIMYHO TPEACTABIATh pPE3ylIbTaThl MPOSKTHOW WU
UCCIIEIOBATEIbCKON AEATENbHOCTH, IIPH 3TOM I'PaMOTHO MCIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmapar
U3y4aeMoro paszena (pU3MKM M CONPOBOXKAATH BHICTYIJICHHE IpE3eHTalMe ¢ yd€ToM OCOOEHHOCTEH
ayJIUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoasubie | IIpakTHuyeckue
n/n MPOrpamMMbl Bceero o0pa3zoBarte/ibHbIE
padoTsbI padoThbI
pecypcbl
Pa3nen 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY:KAI0IIEro MUpPa
11 ®du3uka - Hayka O IIPUPOJIC 2 bromiorexa LIOK
' K PHpOZ https://m.edsoo.ru/7f416194
bubmuoreka [IOK
12 Dusirrieckiue pemi b 2 1 https://m.edsoo.ru/7f416194
Hroro no pazaeny 4
Pa3nen 2. [lepBoHayajibHbIe CBeJIEHNS 0 CTPOCHHHU BellleCcTBa
21 C 1 bubnuoreka [{OK
' TPOCHAC BEIIECTEA https://m.edsoo.ru/7f416194
99 JIBr>keHWe 1 B3aNMOJICHCTBHE YaCTHI] 9 1 bubmmoteka IIOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 ArperaTHble COCTOSIHUS BEIleCTBa 2 https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe U B3aMMO/IelCTBHE Tel
but6mmorekxa [IOK
1 M 4
3 CRAHIHACCKOC ABDREHHE https://m.eds00.ru/7f416194
but6mmoreka [IOK
32 Hrepuis, macea, IA0THOCTS 4 ! . https://m.edso0.ru/7f416194



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

bubnunoreka LIOK

33 Cuna. Bt cun 15 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 23
Pasnen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 Hasnenue. Ilepenayda naBieHus TBEPAbIMU 3 Bu6mumoteka [JOK
' TeJIaMH, JKUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
42 5 bubnunoreka LIOK
' Jlanetie XukoCTH https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMochepiioe Aapietie https://m.edsoo.ru/7f416194
44 JleicTBHE )KUIKOCTH U T'a3a Ha IIOTPYKEHHOE 7 3 Bbu6mmoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGoTa m MomHOCTH. JHEprus
bu6nmorexa LIOK
>1 Pabora 1 MowmHoCTE 3 1 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2 I1 1
> POCTBIC MEXAHHSMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 Mexairieckas SHepris 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazneny 12
PeszepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 11



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

8 KJIACC

Koau4vecTBo yacoB DJIEeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/m P Konrpoasneie | Ilpakrnyeckue (uacpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
11 CTpoeHHe U CBOMCTBA BEIECTBA 4 Bubmmorexa LIOK
' p B https:/m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenosere mponeccet 20 2 3 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 24
Pa3nen 2. JinekTpuyecKue U MAarHUTHbIE SIBJIEHUSA
21 DIIEKTPUUYECKUE 3aps/Ibl. 3apsSKEHHBIE TeNa 5 bubnnoreka [JOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 II i i 2 1
OCTOSTHHBIH DJICKTPUICCKHUI TOK 3 5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 5 1 2
ATHITTHbIC ABICHILE https://m.edsoo.ru/7f4181ce
Hroro no pazaeny
Pa3znen 3. CBeTOBbBIS SIBJIEHHS
bu6mmorexa [IOK
1 1 1
3 (-BeTOBbIC ABICHILA 8 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 8
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 68 5 11
9 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/nn Konrpoasneie | Ilpakrnyeckue
NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJeHUSA
11 MexaHndeckoe IBMKCHHE U CITIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
12 B i 20 1 3
SAMOACHETRHE TeT https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
13 SaKOHLI COXpaHEHIA 10 1 1 https://m.edsoo.ru/7f41a4a6
Wroro mo pasneny 40
Pa3nen 2. MexaHuveckue KoJieOaHUsI U BOJTHBI
bu6nmoreka [JOK
21 Mexanurieckne konebars 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
22 MexaHirieckne BOTHEL. 3ByK 6 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 12
Paznen 3. DiieKTpOMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMArHUTHOE MOJIE U 4 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6



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

Hroro no pazaeny

Pa3nen 4. CBeToBbIe ABJICHUSA

4.1 3aKOHBI PaCIPOCTPAHCHHUS CBETA 5 Bubmmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
42 JIMH3bL 1 ONTHYCCKHE PHOOPEI > https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIICKTP 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 11
Paznen 5. KBaHTOBBIE SIBJIEHUS
5.1 Hcnyckanue u MorjomneHue CBeTa aroMOM 2 bubmmorexa LHOK
' M ot https:/m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpOCHIE ATOMHOIO H1pa 4 https://m.edsoo.ru/7f41a4a6
53 q 5 bubmuorexa [JOK
: JICPHBIC PEaKIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 11
Pazgen 6. [ToBTOpUTE/ILHO-00001IaI0IMIT MOY/Ib
6.1 [ToBTOpeHue 1 00001IEHHE COAEPHKAHMS 7 bubnnorexka [JOK
' Kypca pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KosnvecTBo yacoB DJieKTPpOHHbIEe M (pPOBbIE
Nen/m | Tema ypoka Konrpoanueie | IlpakTHueckue Aara o0pa3zoBarte/ibHbIE
Bcero U3Yy4YeHUS
padoThbI padoThbI pecypchl
BBoanslii uHcTpyKTax no Th. @uzuka um bu6nunorexa LIOK
1 1
— HayKa 0 Ipupoe. SIBJICHUS IPUPOIBI https://m.edsoo.ru/ff09f72a
du3nyecKue ABICHUA 1
Ou3nyecKue BEIMYNHBI U UX U3MEpPEHHE 1
JlaGopaTopHnas pabota Nel mo Teme:
4 «OnpeneneHue HEHbI JeIeHU 1 1
U3MEPUTENILHOTO Npudopar
Ctpoenne BemecTBa. ONBITHI,
5 z[oiasbma}omn;e JTUCKPETHOE CTPOCHHE 1 bubmmorexa IOK
BEILECTBA https://m.edsoo.ru/ff09fe0a
6 JlabopaTtopnast pabota Ne2 o Teme: 1 1
«3mepenune pa3mMepoB MaJIbIX TED)
7 JIBMKeHHE U B3aMMOJICCTBUE YaCTHII. 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
8 ArperaTHbpie COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHHMA
9 BobI. O000IIIEHNE TI0 pa3aeny 1 bubnuotexa [JOK
«[TepBoHaYabHBIC CBEJCHHUS O CTPOCHUN https://m.edsoo.ru/ff0a0378
BEIIECTBA
10 Mexanunueckoe nsuxxeHue. PaBaomepnoe 1 Bbubmuotexa [JOK
Y HEPaBHOMEPHOE JIBUIKCHHE https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubnunoreka LIOK

11 Cxopoctb. ETMHUIIBI CKOPOCTH. hits://m.eds00.ru/ff0a079¢
12 Pacuer nyTtu v BpeMeHU TBUKCHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
bubnmoreka [IOK
13 WNueprus. Macca — mMepa HHEPTHOCTH TeJ https:/m.eds00.ru/ff0a0c10
14 JlaboparopHnas padota Ne3 «3mepenue
MAaccChl TeJla Ha PhIYaKHBIX BECaxX)»
15 JlaboparopHnas pabora Ne 4 U3mepenue
o0bema temay. Pemenue 3amauy.
16 IInoTHOCTE BemecTBa. Pacuer Macchl 1 bubnunoreka LIOK
o0beMa Tesia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHa5'I. pabotaNe 5 «Onpenenenue
MJIOTHOCTH TBEPOTO TEIay
18 Pemienne 3amad mo Teme "I1IIOTHOCTH bu6nmorexa LIOK
BemecTna” https://m.edsoo.ru/ff0a123c
KontpoabHnas padora Nel no remam
19 «Mexannueckoe aJBH:KeHHE», «Vaccay,
«IlnoTHOCTH BeleCcTBaY.
20 §3P;J;?\41;;I;;SSEEZGTZ?ET}?;?6HHe TATOTEHUSL. bubmorexa OK
Cina ToKecTIL https://m.edsoo.ru/ff0al8cc
21 Cuna ynpyroctu. 3akoH ['yka
2| nown Beenems Pstonse soi oyt bitsorera LIOK
"Cria TooKecTi” https://m.edsoo.ru/ff0a1778
23 Cuna TsKeCTH Ha IPYTUX IUIaHEeTax. bubnuorexa [JOK

®u3nyecKue XapaKTepUCTUKH TUIaHET

https://m.edso0.ru/ff0al1502



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

Hsmepenue cun. Jlunamomerp

24 JlaboparopHnas paboTaNe6
«["pamynpoBaHue MPYKUHBL.)
bubnunorexa LIOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CroxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubmmoreka [JOK
26 . 2 .
OJTHO¥ mpsiMOii. PaBHOIEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay nmo Teme
"PaBHonelicTBytomast cui"
Cuita Tpenus u e€ Buabl. Tpenue B bubnnorexa [JOK
28
HPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabotaNe 7 «3ydeHue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKECHUS bubmuoreka [IOK
OT CHJIBI JaBIICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAOIINXCS TTIOBEPXHOCTEN»
30 Pemienue 3aa4 Ha onpeneneHue
PABHOJIEMCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
A bu6nmorexa LIOK
31 «I'paduueckoe nzoOpakeHne CUI»,

«Cuey, «PaBHOIEUCTBYOIIAS CHIT»

https://m.edsoo.ru/ff0alde0

KonTtpoubHnas padora Ne2 o remam:
«MexaHnueckoe ABUKeHHE», «Macca,
IUIOTHOCTBbY, «Bec Tenay,
«I'papuyeckoe n300pakeHue CHI»,
«Cuibn»

33

Hasnenne. Cioco0bl yMEHbIICHUS U
YBEJIMYEHUS 1aBICHUS

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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JlaBiieHue raza. 3aBUCMMOCTD JaBJICHUS

bubnunoreka LIOK

34 rasa oT 00béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus TBEPABIMU TEIaMHU, bub6nmoreka [IOK
JKUJIKOCTSIMU U ra3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )KUJIKOCTH 1 T'a3€, BEI3BBAHHOE bubnmoreka [IOK
JIECTBUEM CHUJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «JlaBienue B bubmmoreka [JOK
JKUIKOCTH U rasze. 3axkoH Ilackais» https://m.edsoo0.ru/ff0a2826
38 CooOmaronuecs CoCyIbl Bubmorexa IOK
https://m.edsoo.ru/ff0a2970
39 lMuppaBiawgeckwmii mpecc EH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiiHEBOM KUAKOCTHBIN
Hacoc
41 ATtmocdepa 3emMu U IpUYUHBI €€ bubmuoteka [IOK
CYIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubmmnorexka HOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHHe httos:/m.e dsg_([).ru /f0a2b5a
43 N3mepenue arMoc(epHOTo JaBlIeHUs. bubmuoteka [IOK
Omneit Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(EPHOTO JABJICHUS OT bubmmoreka [JOK
BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. AtmochepHoe bubmuoreka [IOK
JABJICHHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmochepHoe

nasiieHue"
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https://m.edsoo.ru/ff0a2718
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JlelicTBrE KUIKOCTH U ra3a Ha

bubnunorexa LIOK

47 OTPYKEHHOE eno. A eq0Ba
HOTPYZCHHOT B HIRX TEHO. APXHUMEAOD https://m.edsoo.ru/ff0a3276
cuia
Jla6 6ota Ne8«O
. a ;)paTozz)aﬂ gacom e<v<c npi);en:Imz BuGmorexa LIOK
BBITAJIKUB 1 CHJIBI, ICHCTB i H
m . IOt https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTHY
49 Pemenue 3agau no teMe: «JlaBiaeHue bubnuoreka [{OK
TBEPABIX TeJ, KUIKOCTEH U Ia30B» https://m.edsoo.ru/ff0a3514
50 [InaBanue Ten bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTtopHnas pabota Ne9"BrisicHeHHE
yCJIOBUH IJ1aBaHUA Te"
Pemenue 3agau no remam: «IlnaBanue
52 c HE)BHPIISO3 S L(I);Inaiaﬁnt» «I;;Ia;n:;m bubnrorexa LIOK
YAOB. X L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJKOCTEN U Ta30B»
KonrtpoubHas padoraNe3 mo reme
53 «/laBJieHHe TBEPABIX TeJI, JKUIKOCTEH U
ra3oB»
bubnmorexa LIOK
54 Mexanunueckas pabota
Xaupreciad pabot https://m.edsoo.ru/ff0a3f82
55 MomHocTh. EQUHHITBEI MOIITHOCTH bubmorexa LIOK
OTHHOCTD. LAMHHLA! MOTIHOC https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BUBaEMOM NpH MOAbEME 110 JiecTHULIE"
57 IIpocteie Mmexanu3mel. Peruar. PaBHOBecue
CHUJI Ha pblyare
58 Ppiuaru B TexHuKe, OBITY U IPUPOJE. bubnuorexa [IOK

JlaGopaTtopnast paboraNel0

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3276
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«HccnenoBanue ycioBUM paBHOBECHS
pbIyara»

Pentenue 3aga4 no TeMe «Y CII0OBUA bub6nmoreka [IOK

59 1
paBHOBECHS pblYara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTeust

60 Mexanusma. Jlaboparopnas padora Nel | 1 1
«M3mepenue K111 HaknoHHOM
TJIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, 1 bubnunoreka LIOK
momHocTs, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sueprus. Kunernueckas u 1 bubnnoreka [JOK
OTEHIMAIbHAsT SHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHUS MEXaHUUECKOM 1 bubnnorexa [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360

64 [ToBTOpenue n 06061eHne Temsl:» Pabota 1
Y MOIIIHOCTb. DHEPTHUs»

65 KonTpoasnas padora Ne4 mo reme 1
«PaboTa ¥ MOIITHOCTH. JHEPTHUsD)

66 [ToBTOpenue. Pabora ¢ TekcTamu 1o Teme 1 bubmmnoreka HOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0adee6
[ToBTOopenwne. PaboTa ¢ TekcTamu 1o Teme

67 "jlaBJI:HI/Ie TBEPJBIX TN, )KUJIKOCTEH U 1 bubmorexa OK

’ https://m.edsoo.ru/ff0a4ffe
ra3oB". «Pabora. MoutHocTs. DHeprus"

68 KonTponbHas paboTa Ha MPOMEKYTOUHOMN 1
aTTeCTallny.

OBILIEE KOJIMYECTBO HACOB I10 68 1

ITPOIT'PAMME



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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8 KJIACC

KoauuecTBO 4acoB

DJIeKTpPOHHbIe HU(POBHIE

Ne Tema ypoka KouTtpoJbHbie IMpakTuyeckne Aara o0pa3zoBarte/ibHbIE
n/n Bcero HU3yYeHHsl
padoThbI padoThbI pecypchl
1 BBoanslii uactpykrax no Th. TennoBoe 1 bu6nunorexa LIOK
nBrkenue. Tepmomerp. https://m.edsoo.ru/ff0a5256
9 Buytpennss sneprusi. Crioco0Ost 1
W3MEHEHUS BHYTPEHHEU SHEepPTrun
Bupe! Teronepenauun
3 Tel'LIIJIOHpOBO,Z[Hrz)Cl”[FB. Konsekmus. 1 bubmorexa HOK
https://m.edsoo.ru/ff0a540e
Nsnyyenue.
Oco0eHHOCTH pa3INYHbIX CIIOCOOOB
4 temronepenayu. [Ipumepst 1
TEIUIONEePeIaur B IPUPOJIC ¥ TEXHUKE
5 Komunuecto TeminoTel. EquHUIBI 1 bu6nunorexa LIOK
KOJINYECTBA TEILJIOTHI https://m.edsoo.ru/ff0a5800
6 VY eabHas TEIIOEMKOCTE BEIIECTB. 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5530
Pacyer konnuecTBa TEIUIOTHI,
7 HEO0OXOMMOTO JIJIsl HArPeBaHUS TEJIa WK 1 bubnuotexa [JOK
BBIJICIISICMOTO UM TIPU OXJIKICHHH. https://m.edsoo.ru/ff0a5a26
Pemrenue 3amau.
JlaGopaTopHas pabota Nel «Onpezaenenue
8 KOJIMYECTB TETUIOTHI MPU CMENTUBAHUN 1 1
BOJIBI PA3HOH TEMITEPATypPhD»
9 JlabopaTtopHas padota Ne2 «Onpezenenue 1 1 bubnuorexa [JOK
YICIBHOM TEITOEMKOCTH TBEPIOTO TEJIa https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

OHeprus ToIUIMBa. Y IebHasl TEIIOTa

bubnunoreka LIOK

1
0 CrOpaHUsI TOILIMBA. https://m.edsoo.ru/ff0a6412
1 3aKOH COXpaHEHMS YHEPIUU B bubmuorexa [{OK
MEXaHMYECKUX M TETUIOBBIX IPOLIeccax https://m.edsoo.ru/ff0a65c0
bubnmoreka [IOK
12 Tennosele sBneHUs. Pemenue 3anay.
A https://m.edsoo.ru/ff0a6976
13 KourpoJsbHas padora Nel mo teme Bbu6mmoteka [JOK
«TemioBble siBJIEHUD» https://m.edsoo.ru/ff0a7088
A .
u | mm——
pA https://m.edsoo.ru/ff0a6a98
KPUCTAJUTMYECKUX TEIL.
I'paduk nnaBieHUs U OTBEPICBAHUS
15 KPUCTAJUTMYECKUX Te. Y IeJIbHAs TEII0Ta
maBieHus. Temneparypa IiaBIeHUs .
C 0 )
16| neodxomvioro i mamcr nerceTas bitGmnorera LIOK
! 8 B ' https://m.edsoo.ru/ff0a6bb0
Pemenue 3anau
14 T
. ! cer[apeHI/Ie u K((:)H:e:cagﬂx (Z)rcnomeHHe BuGmorexa [OK
HEPTHH IPU UCTIAPCHHUE JKUIKOCTH
p P ‘p s ’ https://m.edsoo.ru/ff0a7b5a
BBIJICTICHUE TTPH €¢ KOHJIeCAITUH T1apa.
K .Y
18| napooSpasosamut xowreHcatn bitorera LIOK
POOLP ACHCAtH. https://m.edsoo.ru/ff0a71d2
Pemenue 3anau
19 BrnaxuocTs Bo3ayxa. CiocoObl bubmuoreka [JOK
oTpeeNieHus BIAXKHOCTH BO3/IyXa. https://m.edsoo.ru/ff0a72fe
20 JlabopaTtopHas padota Ne3 «Omnpenenenne bubnuotexa [JOK

OTHOCHUTEIBHOM BIAXKHOCTH BO3yXa»

https://m.edsoo.ru/ff0a740c
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https://m.edsoo.ru/ff0a65c0
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Pabora ra3a u napa npu pacimpeHue rasa.

bubnunoreka LIOK

21
JIBuraTenab BHYTPEHHETO CrOPaHUsI. https://m.edsoo.ru/ff0a786¢
I1 onnHa. X .
apoBas TypOuHa. XO0JIOAMIbHUK BuGmorexa LIOK
22 DKOJIOTHYECKHE ITPOOIIECMBI
https://m.edsoo.ru/ff0a7628
HUCIOJIb30BaHus TernoBbix MammuH. KI1/T.
[ToBTOpEeHME 1 0000IICHHE 11O TEME:
23 «VI3MeHeHHe arperaTHoOro COCTOSTHHS

BeliecTBay. Pemmenue 3amau.

KouTtpoJbHas padora Ne2 o reme
«/3MeHeHue arperaTHbIX COCTOSTHUM
BeLLEeCTBaY.

DnekTpu3anus Tel npu
CONIPUKOCHOBEHUH. B3anMoiercTBus

bubnunoreka LIOK

25 3apsDKeHHBIX Tell. [IBa pona https://m.edsoo.ru/ff0a7c7c
JIEKTPUUECKUX 3apPsI0B.
26 DNEeKTPOCKON. DIEKTPUIECKOE TIOJIE.
€JIMMOCTb JIEKTPUUYECKOTO 3apsia.
27 J;J'IGKTpOH. CTpOCII;I/Ie aTOMOB. ?f)aKHOH BH6H_HOTeKa LOoK
https://m.edsoo.ru/ff0a83f2
COXpaHEHHMS AJIEKTPUUYECKOr0 3apsiaa
o8 [IpoBOIHMKH, AUBIIEKTPUKHU U bubmuoreka [JOK
MIOJTYTIPOBOTHUKY HJIEKTPUYECTBA. https://m.edsoo.ru/ff0a86ae
29 OOBsicHEeHHE IEKTPUIECKUX SBICHHUH
30 DneKkTpudeckuii ToK. ['ampBaHnvecKue
3JIEMEHTBI. AKKYMYJISTOPHI
31 DneKkTpruyecKas 1enb. DIEKTPUIECKHI TOK bubnuotexa [JOK
B MeTa/uIax https://m.edsoo.ru/ff0a87e4
32 JlercTBHE IIEKTPUYECKOr0 TOKA. bubmuotexa [JOK

HanpasiieHne 31eKTpruuecKoro Toka

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a786c
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Cuna Toka. EI[I/IHI/II_IBI CHJIBI TOKA.

33 Awmnepmerp. M3mepenue cuibl Toka.
JlaboparopHuas padora Ne4 «CoOopka
34 3neKTI1)3Hq:cr<oﬁpuenn u I/ISMCpCHI/II)ﬂ CUJIBI bubamorexa LIOK
https://m.edsoo.ru/ff0a8ef6
TOKA B €€ PA3JIMYHBIX yIaCTKAX)
35 DneKkTpruyecKkoe HanpsokeHue. BoabTmerp bubamorexa LIOK
https://m.edsoo.ru/ff0a90cc
JlaGoparopnas padbora Ne5 «3mepenue
36 HEalSII))KCHII)/IH Haf) pa3IMyYHBIX yqaCTpKax Bubmmorexa IOK
. https://m.edsoo.ru/ff0a95a4
AICKTPUICCKOM IIECTIH.
DJIEKTPUYIECKOE COITPOTHUBIICHHE.
37 EI{I/IHI/IF;IBI COHpOTHBJI;)eHHH. VYnenbHOC bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
COIIPOTHUBIICHUE
38 3akon Oma AJis y9acTKa dIeKTPUIECKOM
e
IIpuMepsl pacueTa 3JIEKTPUIECKOTO
39 CopnpOTI:IBJIpeHI/I;[ CHUTBI T(I))Ka bubnrorexa LIOK
’ ’ https://m.edsoo.ru/ff0a9838
ANEKTPUYECKOTO HAMIPSKEHUS
Peocrartsr. JlaGoparopuas pabora Neb
40 «M3Mepenne CHIIbI TOKA U €T0
peryaupoBaHUE PEOCTATOM.
41 IlocnenoBareabHOE COSIMHEHNE bubnunoreka LIOK
MIPOBOTHUKOB https://m.edso0.ru/ff0a8bd6
42 [TapamrensHble COETMHEHUS bubmuoreka [JOK
MIPOBOHUKOB. https://m.edsoo.ru/ff0a9e14
JlabopaTtopHas pabota Ne7
43 «ccnenoBanue 3aBUCUMOCTH CHITbI TOKA but6mmoreka [IOK

B IIPOBOJAHUKE OT HAIIPSHKCHUS Ha €TI0
KOHIAaX npu NOoCTOAHHOM COIMPOTUBJICHUH.

https://m.edsoo.ru/ff0aa738
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N3mepenue conpoTUBICHUS IPOBOJHUKA
IIPU [IOMOIIM aMIIepMETPa U BOJIbTMETPA»

44 Permrenue 3aa4 Ha coefUHEHUS bub6nmoreka [IOK
MPOBOTHUKOB. https://m.edsoo.ru/ff0aa738
45 KonTtposabnas padora Ne3 nmo teme bubnuoreka [JOK
«3akoHbl OMa J1J1s1 y4acTKa menm» https://m.edsoo.ru/ff0aad4a
46 Pabota snexTprudeckoro Toka. MomHocTh Bbu6mmoteka [JOK
AIIEKTPHYECKOTO TOKA. https://m.edsoo.ru/ff0aa04e
JlaGoparopHas padota Ne§ «3mepenue
47 paboOThI ¥ MOLITHOCTH TOKA B
3IIEKTPUYECKON JIAMIIE»
KonngecTBo TEIIOTHI, BBIIEISIEMOE
48 MPOBOJHUKOM C TOKOM. 3§(OH Jxoyns- bubmmorexa [IOK
B https://m.edsoo.ru/ff0aaa58
Jlenna. CYeTUYHK AJIEKTPHYECKON SHEPTHU
Jlamna HakanmuBaHwMs.
DneKTpoHarpeBaTeNbHbBIE TPUOOPHI.
49 Pacqup 3JIeKTpp03HeerI/I noI;pe6Jl:1)ﬂeM0171 Bubmmorexa IOK
’ https://m.edsoo.ru/ff0aadle
ObITOBBIMU TIpHOOpaMu. Kopotkoe
3aMbIkaHue. [InaBkue npegoxpanurenu”
50 Konnencaropst bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
51 O60061IeHue 1Mo TeMe «DIEKTPUIECKUE bubnmoreka [JOK
SIBJICHUS» https://m.edsoo.ru/ff0ab124
. KonrpoasbHnas padora Ne4 no treme bubnuotexa [JOK
«DJIeKTpUYeCKHe SIBJICHHSD) https://m.edsoo.ru/ff0ab3e0
53 MarauTHOE 11oj1e. MarauTHOE 1moJjie 3eMiTu bubmmorekxa [IOK

1 €ro 3Ha4YCHHUEC JId )KM3HU Ha 3emie

https://m.edsoo.ru/ff0ab660
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54

OmneIT OpcTena. MarHuTHoe noje
JIEKTPUUYECKOro ToKa MarHuTHoe rnose
KaTyILIKU C TOKOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2c

55

[TpuMeHeHHe IIEKTPOMArHUTOB B
TexHuke. JIaboparopnas paboraNe9

"N3yuenue nelCTBUS MArHUTHOTO TIOJIS Ha

MIPOBOJHUK C TOKOM"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

56

OneKTpOABUTaTENb IOCTOSTHHOTO TOKA.
Hcnonbp30BaHue 31eKTpoBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHcnopre. JlabopatopHas pabora
Nel0"KoncTpynpoBaHue U U3ydeHue
paboThI AneKkTpoaBUraTesns"

. VYpok-uccrnenosanue "N3yuenue mosuei bubmuorexa [IOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
Hcrouynuku cseta. [Ipsamonnneiinoe bubmuoteka [IOK

58
pacrpoCcTpaHeHHE CBETA. https://m.edsoo.ru/ff0acOba
OtpaxxeHue cBeTa. 3aKOH OTPAKEHUS. bubmuoteka [IOK

59
I[Tnockoe 3epxkaio. https://m.edsoo.ru/ff0ac1d2
JI . D .

@ | Tocrpocne mofpaemi, et biGmorera L1OK

P J00P A https://m.edsoo.ru/ff0ac74a
TOHKOH JINH3O0M.
JIab 6ota Nell «1
I e
HOT TOSIHUSI COOU i
. P paom https://m.edsoo.ru/ff0ac86¢c
nuH3bl. [lomyuenne n3o0paskeHui»
62 Pemenue 3a7au: npenoMieHue CBeTa,

JIMH3BI.
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OnTtHyeckas cuia JuH3EL. 1'1a3 kak
63 onthyeckas cucreMa. ONTHYECKHUE 1
MIPUOOPBHI.
64 O6o0maromuii ypok 1o teme: CBETOBBIC 1
SIBJICHUS.
65 Kontpoabnas padora Ne 5 «CBeToBbIe 1 1 bubnmnoreka HOK
SIBJICHUSD> https://m.edsoo.ru/ff0acb14
66 Pabora ¢ Texcramu o teme "Temnnossie 1 bubnunoreka LIOK
sBiieHus" https://m.edsoo.ru/ff0accse
. Pab
67 | "ooromsmmei smextprtscorii 10 1 BuGmorexa LIOK
P ' https://m.edsoo.ru/ff0acdc6
«CBETOBBIE SIBIICHUA
68 KonTponbHast paboTa Ha MPOMEKYTOUHOMN 1 1
aTTECTALUU.
OBIIEE KOJIMYECTBO YACOBTIIO 68 5 11
ITPOTPAMME
9 KJIACC
Kosun4yecTBo yacos Tara JJieKTPpOHHBbIEe M (poBbIE
T
Ne i/ Tema ypoka Konrtpoasnsie | IIpakruueckne oOpa3oBarte/ibHbIE
Bcero HU3y4YeHUs
padoThI padoThI pecypcel
1 Mexanunueckoe qBukeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCHUTEIIBHOCTD 1 but6mmoreka [IOK
MEXaHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474
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bubnunoreka LIOK

3 PaBHOMEpHOE MpsIMONMHEHHOE IBI)KEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiIMOJIMHEITHOE
4 nBuxkeHune. CpeliHss 1 MTHOBEHHAs
CKOPOCTb
5 [IpsamosniuHetHOE paBHOYCKOPEHHOE bubnuorexa [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTb IPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMxkeHus. [ padux
CKOPOCTH
I
JIBUKEHUHU 110 HAKJIOHHOM TIOCKOCTH" https: //m.edsoo.u/ff0adb18
8 CBobOonnoe nagenue Ten. OnbITel [Manunes
o | Nepron s aaeroms oGpansemn. Mot bitmnorera LIOK
¥ yTIJIOBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 [IeHTpOCTpEMUTENBHOE YCKOPEHHE
11 [Iepssb1it 3akoH HproToHA. BexTop cuibl ﬁgg;;ﬁ:iiii?ﬁ 1036612
12 Bropoii 3akon HeroTona. bu6muoreka [IOK
PaBHOpelcTBYIOMIAs CHTa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axon Hetorona. Cynepno3unus bu6muoreka [JOK
cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npyMeHEHNE 3aKOHOB bu6muoreka [IOK
Hetotona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Bubmmorexa IOK

https://m.edsoo.ru/ff0aeca2
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Pemenne 3amay o reme «Cuiia

16
YIIPYTOCTH
JlaboparopHnas pabota Ne2 «Onpenenenue bubnmnoreka HOK
17
KECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmoreka [IOK
18 C e
i TperiA https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuia TpeHUN» Bubmorexa IOK
A Hatp https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padotaNe3 "Omnpenenenue Bbu6moteka [JOK
K03 duUIMEeHTa TPEHUS CKOJIBbKECHUS " https://m.edsoo.ru/ff0af8be
1 Pemenne 3aa4 1mo Teme "3aKOHBI bubnunoreka LIOK
Herotona. Cuna ynpyroctu. Cuina Tpenus’” https://m.edsoo.ru/ff0afb8e
p | o r—
TATOTEHHS. Y CKOPEHHUE CB HOT'
P A https://m.edsoo.ru/ff0af044
naJICHAs
VYpoxk-koHpepenuus "JBuxenue ten
23 BOKPYT TPaBUTALMOHHOTO LIEHTPa
(Conmueunas cuctema). ['amaktuku"
Pemenne 3amad mo teme "Cuna TSHKECTH U bubmmoteka IIOK
24
3aKOH BCEMUPHOT'O TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMHuUecKast CKOPOCTb. bu6muoreka [IOK
HesecomocTs u ieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCuE MaTepHanbHON TOUYKH.
26 AbcomoTHo TBEpAOE Teno. PaBHoBecue bubmuorexa [IOK
TBEPOTO Tela ¢ 3aKPEIUIEHHOI 0ChIO https://m.edsoo.ru/ff0afe36
BpaIlIeHUs
27 MowmenT cwibl. LleHTp TshxecTn
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Pemenue 3amau mo reme "MOMEHT CHUJIBL.

bubnunoreka LIOK

28 Llentp TspKecTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHOU paboTe 1Mo
29 Telvf[e "MexaHI/IquKEe I[BI/I)KG]iII/Ie. bubmorexa HOK
B https://m.edsoo.ru/ff0b0408
Bsaumoneiictsue ten"
KonTpoabsnas padora Nelmo rem
30 "li)/lex[::mqecm?e g(;nm‘]:‘ﬂue(.) o bubamorera LIOK
. https://m.edsoo.ru/ff0b06ec
B3aumopgeiictBue Tea"
Nmnynbe Tena. Umnynbe cuibl. 3aKoH
31 COXpZHeHI/I}I I/IMHyJ'ILZa. Yupyroe n bubmorexa LIOK
. https://m.edsoo.ru/ff0b07fa
HEYIIPYroe B3auMO/ICHCTBUE
32 Pemenue 3aga4u mo teMme ""3akoH bu6nmorexa LIOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmmoteka IIOK
34 Mexanunueckas paboTa U MOIIHOCTb httos://m.edsoo.ru/ffob0as4
35 Paborta cuitbl TSKECTH, CUIIBI YIIPYTOCTH U bubmuorteka [IOK
CHUTBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopnas pa6otaNed «OnpeneneHue
36 paboThI CHIIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIbHON
TTOBEPXHOCTH
37 Cas3b 5Hepruu 1 padotsl. [loTeHnnanbHas
SHEprus
38 Kunernyeckas sneprus. Teopema o bu6muoreka [JOK
KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS DHEPTUU B MEXAHHUKE
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KonTtpoubnasi padota Ne2 «3aKkoHbI

bubnunoreka LIOK

40 COXpaHEeHUs» https://m.edsoo.ru/ffOb12fe
41 KoiebarenpHOE IBUKEHUE U €TO bu6nmmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojieoanus. BeiHYX1eHHBIC bu6nmoreka [IOK
koneOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTH4ecKkuil U pyKMHHBINA Bu6moteka [JOK
MasITHUKH https://m.edsoo.ru/ff0b197a
m [IpeBpanienue sHeprum npu
MEXaHHUYECKUX KOJICOaHMSIX
JlaGopaTtopnas pabotaNe5 «Ornpenenenue
45 qaCToprl npnepyrl)ozla Kone6aﬂny”113 ) Bubmmorexa IOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlaGopaTopHas pabotaNe6 «IIpoBepka
HE3aBHCHMOCTH IepHOJIa KoJIeOaHH bubmuoreka [IOK
46
rpy3a, MOABEUICHHOTO K HUTH, OT MacChl https://m.edsoo.ru/ffOb197a
rpy3a»
Mexannueckue BoJHbI. CBOMCTBa
47 MexaHu4yecKux BoJH. [IposionbHbIe 1 Bubmmorexa IOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOTHBI
48 3Byk. PacnipocTpanenue u oTpaxxeHue
3BYyKa
49 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pe30HaHC
50 Ypok-koHpepenius "YnpTpa3ByK U bu6muoreka [JOK

UH(Pa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca
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[ToaroroBka Kk KOHTPOJILHOH paboTe 1o

bubnunorexa LIOK

51 eme "3 CHUSL.
TENE SAKOHbT COXPANEHITE N https://m.edsoo.ru/ff0b25f0
Mexannyeckue kojiebaHus U BOJIHbBI
59 KonTpoabnas padora Ne3mo teme
" MexaHuvecKue KoJieOaHusi ¥ BOJTHbI"
53 DJIEKTPOMArHuTHOE MOJIE. bubnuorexa [IOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
54 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-kordepenuus "kana
3JIEKTPOMArHUTHBIX BOJIH. Mcrons3oBanue bubnnorexa [JOK
55 .
AJIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsi3u"
6) .
S | Cropoerscrera, Bommomme cnoiictsa bitGmorera LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcto cgera. [Ipsmonuneninoe
57 acTH q:cl/;KIZH:HIIe CBI;:I: ;1;114;;{1/151 bubamorera LOK
Pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaXeHUs CBETa. 3epKaa.
PCH_ICHI/ICPSa a4 Ha T1 I/IMCHCFI){I/IC 3aKOHA Bubmmorexa LIOK
58 N fBeTa P https://m.edsoo.ru/ff0b38c4
II peJ'IOMJIeHI/Ie CBeTa. 3aKOH MPETOMIICHHS Bubmmorexa LIOK
P ' P https://m.edsoo.ru/ffOb3aea
CBeTa
II .
- HOJ’IHOC BHYTpPEHHEE OTpaKEHUE CBETA Butmorexa LIOK
MOJIb30BaHUE MOJIHOTO BH HHET'
CHOIB30 © HOTHOTO BHYTPCHHCTO https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYCCKHUX CBETOBOAX
60 JlaboparopHas padbota Ne7HccnenoBanue

3aBUCUMOCTHU yTJia ITPCIIOMIICHUA
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CBETOBOTO JIy4a OT yIJia maJeHus Ha
rpaHule "BO31yX-CTEKJIO

nn

61 b 0 . bu6nmmoreka [IOK
FHSBL LTTHHACCRAT CIUIA JHHIH https://m.edsoo.ru/ff0b3f2c
bu6nmoreka [IOK
62 I1 0 i
OCTPOCHIE HIODPMICHIIL B THHIAX https://m.edsoo.ru/ffOb444a
o | e ot O
Y P . R https://m.edsoo.ru/ff0b4206
CHJIbI COOMPAIOLIEH JTMH3bI
bubmuoreka [{OK
64 r .3
Ja3 Kak ONTUYECKasi CUCTeMa. 3peHue httos://m.edsoo.ru/ffoc0aze
65 Ypoxk-koudepenuns "JledexTsl 3peHmus. Bbu6moteka [JOK
Kak coxpanuts 3peHue” https://m.edsoo.ru/ff0b4684
Paznoxxenue 6enoro cBera B CHEKTP.
66 Omnertel HetoToHa. CriokeHue
CIIEeKTpaJbHBIX I[BETOB. [[ucniepcus ceeta "
67 KonTpoabsnas padora Ned « bubnnorexa [JOK
Onruyeckue siBJIEHUSD https://m.edsoo.ru/ff0c0f4c
P
. O(I)'II)IeTI)I aeze;;@opna U IUTaHETapHas Butmorexa 1IOK
MOJIeJTh aTOM
8 https://m.edsoo.ru/ff0c12a8
ITocrynartel bopa. Moaeins aroma bopa
Hcmyckanue U MOTJIOMIEHUE CBETA AaTOMOM. bubmmorexa [JOK
KBantbl. JInHeWvaTsie CrieKTPhI https://m.edsoo.ru/ff0c144c
69
VYpoxk-npaktukyMm "HalmroaeHne crekTpoB bubnuoteka [JOK
UCIycKaHus" https://m.edsoo.ru/ff0c1550
" bubnuoteka [JOK
70 PagnoakTHBHOCTE U €€ BUIBI

https://m.edsoo.ru/ff0c1672
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Ctpoenue aroMHOro sjpa. Hykinonnas

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c18ac

71 MO/IEJIb
PaagnoaktuBHbIe peBpameHus. M3oTonsl bubmorexa HOK
https://m.edsoo.ru/ffOclal4
o0
\ E;i;lzf;{a;j? o teMe: "PagnoakTuBHEIE BuGmorexa LIOK
https://m.edsoo.ru/ffOclb4a
[Tepuox monypacnana
VYpok-koH(pepenuus "PannoakTuBHbIE
73 Hsleyqum({b Bpnplfpoxte, MHGIII/IIII/IHG, bubmmorexa LIOK
Texte" https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHbI COXPAHEHUS Bbu6moteka [JOK
74 3apsI0BOTO U MacCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBA3b Bbu6moteka [JOK
Macchl M SHEPTUH https://m.edsoo.ru/ffOcld7a
75 Pemenune 3anau no teme "Anepueie
peakuun"
Ypok-koHpepenus "SAnepHast
76 sHepreTuka. JleicTBus panoaKTUBHBIX
U3ITy4eHUI Ha )KUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBLHOH paboTe o
77 TeMe "DIIeKTPOMarHUTHOE ToJIe. bu6muoreka [IOK
DJIeKTpOMAarHUTHBIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
saBieHus"
KonTpoabsHas padoraNe5 nmo teme
78 "JIeKTPOMAarHuTHOE I0JIe.

DJIeKTPOMArHUTHBIE BOJIHBI.
KBauroBbie aBjaenusa"
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79 [ToBTOpenue, o6o0IICHNHE. 1 bubnunoreka LIOK
"Bzaumonelicreue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 06o0meHue. Pemenune

80 pacquII){Hx 1/1’ Ka‘-IeCTBeHHLIX 3a1a4 110 TEME 1 bubmmorexa LOK

https://m.edsoo.ru/ff0c2572
"TerutoBble npouecch”

81 [ToBTOpEHME, 0000IICHHE TTO KYPCY 1 bubnuorexa [IOK
"CBeToBBbI€E SIBIEHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0000menue. Pabora ¢

82 TGKCTaI;/II/I 10 TeME "HBIaKOHLI COXpaHEHUS B 1 bubmorexa LIOK

. https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

83 [ToBTOpenue, 06061eHue. PaboTa ¢ 1 bu6nmorexa LIOK
tekcTamu 1o TeMe "Konebanus 1 BoaHb!" https://m.edsoo.ru/ff0c2e82
IToBTOpenue, 0000menue. Pabora ¢

84 TeKCTaI;[H 110 TEME 'I'l(IjBeTOBHe sBJIeHUs". 1 bubmmorexa LTOK

https://m.edsoo.ru/ff0c3044
"KBaHTOBas U siiepHas pu3uka'
85 Wrorosas koHTpoJIbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB IIO 85

[TPOI'PAMME
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[Tpunoxenue k padbouei mporpamme.

OueHoYHbIEe MATEPUAJIBI

JlJ1s1 yCTHBIX OTBETOB OIPENAETSAIOTCS CIEAYIOINE KPUTEPUU OLIEHOK:

Onenka «5» cTaBUTCS B TOM Cllydae, €clid 00ydaroIuiics MOKa3bIBaeT BEpHOE MOHUMAaHKE
(bu3nYECKOM CYIIHOCTH pacCMAaTPUBAEMBIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, 1aeT TOUHOE
orpeziesieHUue U UCTOJIKOBAHWE OCHOBHBIX MOHATUM, 3aKOHOB, TEOPUH, a TAK)Ke IIPABUIILHOE OIPEJICIICHNE
bu3nYECKUX BEIMYHMH, UX EIUHUI] U CITIOCOOOB U3MEPEHUS; TIPABUIILHO BBIMIOJIHSAET YEPTEKU, CXEMBI U
rpaduKu; CTPOUT OTBET 110 COOCTBEHHOMY IJIaHY, COIPOBOXKAAET pAacCKa3 HOBBIMU IPUMEPAMH, YMEET
IPUMEHUTD 3HaHUS B HOBOW CUTYyallU IIPU BHIIOJHEHUM NTPAKTUUYECKUX 3aJaHUI; MOXKET YCTAaHOBUTD
CBSI3b MEX/y U3y4aeMbIM H paHee H3yYSHHBIM MaTePHAIIOM IO Kypcy (PHU3HKH, a TaKKe C MAaTEpHAIIOM,
YCBOEHHBIM IIPU U3YYEHUH JPYTUX IPEIMETOB. 00yUaIOUIUIICs CHCTEMAaTHUECKH [T0Ka3bIBaeT 3HAHUS HE
TOJILKO IPOrPaMMHOT0 MaTepHalia, HO U 3a IpeeiaMy TPOrPaMMBlI.

Onenka «4», eciii OTBET yUYE€HHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLIEHKY «5»,
HO J1aH 0e3 UCI0JIb30BaHUsI COOCTBEHHOTO TJIaHa, HOBBIX TPUMEPOB, 0€3 MPUMEHEHUS 3HAHUN B HOBOU
cuTyanuu, 6e3 HCIOIb30BaHUS CBSI3EH C paHee U3YYSHHBIM MaTepruaioM U MaTepUuaioM, YCBOSHHBIM IPH
U3YYEHUU JAPYTUX MPEAMETOB; €CI 00yJaroIuiics JOMYyCTHI OJHY OIIUOKY UK He 0oJiee ABYX
HEZ0YETOB U MOXKET UX UCIIPABUTh CAMOCTOSATENBHO WM C HEOOJIBIION IOMOIIIBIO YUUTEIS.

Onenka «3» cTaBUTCSI, €CIM 00y4arOUIUiiCcs MPaBUIbHO NOHUMAET PU3NYECKYIO CYIIIHOCTD
paccMaTpUBAEMBIX SIBJICHHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHbBIE MPOOEIIbl B YCBOSHUHT
BOIPOCOB Kypca (PM3KKH, HE MPEMATCTBYIOIINE AajJbHEHIIIEeMy YCBOSHHUIO IPOrPaMMHOTO MaTepHaa;
yMEEeT MPUMEHSTH MOJTY4YEHHbIE 3HAHUS MPU PEIIEHUH NMPOCTHIX 33]1a4 ¢ UCIOJIb30BaHUEM T'OTOBBIX
dbopMyI1, HO 3aTPyAHIETCS TP PEUISHUH 3a]1a4, TPEOYIOIINX MpeoOpa3oBaHusi HEKOTOPHIX HOPMYIT;
JOTyCTUI He OoJiee OHOM Ipy0oii OIIMOKHU U IBYX HEA0UYETOB, HE OoJiee 0/THOM TpyOoit U 0/THOM HerpyOoit
omnOKH, He OoJiee IBYX-TPEX HErpyObIX OIIMOOK, OTHON HErpyOOil OIIMOKU U TPEX HEAOUYETOB; JOIMYCTHI
YETBIPE NUJIH IISITh HEJJOUETOB.

Onenka «2» cTaBUTCS, €M 00yUarOLUICS HE OBJIA1e]l OCHOBHBIMH 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBUU C TPEOOBAHUSMHU ITPOTPAMMBI U TOTTYCTHII OOJIBIIIE OITMOOK U HEIOUETOB, YEM HEOOXOTUMO
JUTS OLIEHKH <«3».

Onenka «1» cTaBUTCS B TOM CIIy4yae, €ClIM YYEeHUK HE MOKET OTBETUTh HU HA OJMH U3 ITOCTABJIEHHBIX
BOIIPOCOB.

OreHKa MTUCHMEHHBIX KOHTPOJIBHBIX Pa0OT:

Ornenka «5» cTaBUTCS 3a paboTY, BBIMOJIHEHHYIO OJHOCTHIO 0€3 OIIMOOK U HE0UETOB.
00yJaromuiCs CHCTEMaTHIECKH IEMOHCTPUPYET MPABUILHOE BBITIOJHEHUE KOHTPOJIBHBIX PadoT,
BBINTOJIHEHHOE HAa BEICOKOM YPOBHE C TBOPYECKHM ITOIXOOM.

OreHka «4» cTaBUTCS 3a pabOTY, BHITIOJHEHHYIO MOJTHOCTHIO, HO TIPH HAJTMYMH B HEH HE OoJiee 0THOM
Herpy0oil ommoKu 1 01HOTO HelouéTa, He OoJiee TPEX HEJOUYETOB.

Omenka «3» CTaBUTCS, €CIIM YYCHUK MPABUIBHO BBIOTHUI He MeHee 2/3 Beeil padoThI HITH JOMYCTHI
He OoJiee 0/1HOM rpyOoii OIMOKH U IBYX HEIOUETOB, HEe Oosiee oJHON TpyOoit M 0HOM HerpyOoi ommoKH,
He OoJiee TpEX HerpyObIX OMMUOOK, OJTHON HErpyOOil OIIMOKHU U TPEX HEAOUYETOB, MPU HATUIUH YETHIPEX -
MISITH HEOYETOB.

Onenka «2» CTaBUTCS, €CIIM YUCIIO OMIMOOK M HEJJOYETOB IPEBBICUIIO HOPMY JISl OLIEHKH «3» WU
MIPaBUJILHO BBIMIOJHEHO MEeHee 2/3 Bcel paboThI.



Omenka «1» CTaBUTCs, €CJIIN YUCHUK COBCEM HE BBIINMOJIHUII HU OJHOI'O 3aJaHUA.

OrneHKa MPaKTHYECKUX padoT:

OneHka «5» CTaBUTCS, €CITU 00YYAIOIIUIICS BBIMIOJIHSAET PadOTy B TIOJTHOM 00BEME C COOII0ICHUEM
HE00XO0IMMOM TTOCTIET0OBATEIIFHOCTH MMPOBEICHHUS OMBITOB U H3MEPEHUI; CAMOCTOSITEIILHO U PAllMOHAILHO
MOHTHPYET HE00X0uMoe 000pyI0BaHKE; BCE OIBITHI TPOBOMT B YCIOBUSIX U PEKUMAX,
00ecreYnBarOIINX MOTyYeHUE MPABUIBHBIX PE3YJIBTaTOB M BBIBOJOB; COOJIIOIaET TPEOOBAHUS MTPABIUI
TEXHUKH 0€301TaCHOCTH; TIPABUIIHHO U aKKYPATHO BBITTOIHAET BCE 3aITMCH, TAOIUIIbI, PUCYHKH, YEPTEKH,
rpaduKH; MPaBHJIBHO BHITIOJIHSICT aHAJIN3 MOTPEIIHOCTEH. 00yYarOIIMICS CUCTEMAaTHICCKU
JIEMOHCTPHUPYET MPABHIIBHOE BHITIOJIHEHUE MTPAKTUYECKUX PAOOT, BBIMOJTHEHHOE Ha BEICOKOM YPOBHE C
TBOPYECKUM MOAXOJIOM.

OneHka «4» CTaBUTCSI, €CITH BBITIOJHEHBI TPEOOBAHMS K OIIEHKE «5», HO OBLIO JOIYIIEHO J1Ba-TPH
Henou€Ta, He OoJiee 0JTHOM HEerpyOoil OIMOKH M OHOTO HEA0UETA.

Orenka «3» CTaBUTCS, €CJIM pad0Ta BBHIIIOJHEHA HE MOJTHOCTHIO, HO 00HEM BBIMOJHEHHON YacTH
TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIN PE3YJbTAT U BBIBOJ; €CJIM B XOJI€ IPOBEICHHUS OIIbITa U
u3MepeHus ObUTH JOMYIIEHBI OIIMOKH.

OreHka «2» CTaBUTCS, €CIU padoTa BBHIITOJIHEHA HE TTOJIHOCTHIO, U 00bEM BBITTIOJIHCHHOW YacTH
paboTHI HE MO3BOJISIET ClIeTIaTh IPABUIILHBIX BBIBOJIOB; €CIIM OIBITHI, U3MEPEHHUS, BHIYUCIICHHUS,
HaOJIOZICHUS TPOU3BOAMINCH HETIPABHUIIBHO.

Onenka «1» cTaBuTcs, €ciau 00y4daroLUICs COBCEM HE BBIITOJIHUI paboTy.

Bo Bcex ciydasx olleHKa CHUKAETCsl, €CITU YYCHHUK He COOJI0Iall MpaBuiia TEXHUKU 0€3011aCHOCTH.

[TEPEYEHb OIINBOK

I'pyOble ommbku

1. He3nanue onpenesieHuii OCHOBHBIX IMOHSITUH, 3aKOHOB, TPaBUJI, OCHOBHBIX IOJIOKEHUW TEOPUH,
dbopmyI, OOIIETPUHSITHIX CUMBOJIOB 0003HaYeHUsT (PU3NYECKUX BETUYHH, €TUHULl U3MEPECHHUS.

2.HeyMeHue BbIAEIUTH B OTBETE IVIABHOE.

3.Heymenue npuMeHATh 3HAHUS JJI PEIICHHS 3a7a4 U OOBSICHEHHS (PU3MUECKUX SBJICHUH.

4. HeymeHHe YUTaTh U CTPOUTH I'PpaQUKH U MPUHIIUITHATIBHBIE CXEMBI.

5.HeymeHne moaAroToBUTh K paboTe YCTAaHOBKY WJIH JJa0OpaTOpHOE 000pyA0BaHUE, IPOBECTH OTIBIT,
HEOOXOUMBbIE PACUYETHI, MIIK UCTIOIB30BATh MOJYyYCHHBIE TaHHBIC JIJIsl BBIBOJIOB.

6. HeOpesxxHOE OTHOIIIEHNE K Ta00paTOPHOMY 000PYIOBAHHIO M H3MEPUTEIHHBIM ITPHOOPAM.

7.HeymeHue onpeieTuTh OKa3aHue U3MEPUTENIBHOTO TTpudopa. 8. Hapymenne TpeboBaHmii mpaBuil
0e30macHOTO Tpy/Aa MPH BBHIMOTHEHUHU IKCIIEPUMEHTA.

Herpy0sbie ommoku

1.HetouHoctu ¢hopMyITHUPOBOK, OTIpEACTICHUN, TOHSITUI, 3aKOHOB, TEOPHii, BEI3BaHHBIE HEMOTHOTOM
0XBaTa OCHOBHBIX IIPU3HAKOB OMPEIEIIEMOTr0 MOHATHS, OIIMOKH, BEI3BAHHBIE HECOOTIOACHUEM YCIIOBUH
NIPOBEICHUS OMBITA WM U3MEPECHUH.

2.0OmmMOKY B YCIIOBHBIX 0003HAYCHUSX HA MPUHITUITHAIBHBIX CXeMaX, HETOYHOCTH YePTEKEH,
rpauKOB, CXEM.

3.[Tpomyck Wi HETOYHOE HATMCAHNE HANMEHOBAHHUH €IMHUT] (PH3HMUECKUX BEITUUNH.
4. HepanroHaJIbHBIN BBIOOD X012 PEIICHUS.



HenouéTtrr

1. HeparrioHalIbHBIC 3aITMCH TIPU BHIYMCIICHUSX, HEPALIMOHATIBHBIC TPUEMBI B BBIYHCIICHUH,
npeoOpa3oBaHUM U PEUICHUH 33/1a4.

2. ApudMeTHdecKre OMMUOKN B BEIYUCIICHUSX, €CITH 3TH OIIMOKH rpy00 HE UCKAKAIOT PEalbHOCTh
MOJTyYCHHOTO Pe3ysIbTara.

3.0T1/1es1bHbIC IOTPEIITHOCTH B POPMYIIMPOBKE BOMIPOCA UJIH OTBETA.

4. HeGpexHOE BHITIOTHEHHE 3aMKceid, uepTexel, cxem, rpadukoB. 5.0pdorpaduueckue u
NMYHKTYallMOHHBIC OITUOKH.

OueHnBaHUE TECTOBBIX pabOT 00YUYAIOIIMXCS OCYIIECTBISIETCS B 3aBUCUMOCTH OT IPOIICHTHOT'O
COOTHOILIEHUS BBIIOJHEHHBIX 3a/1aHui. O1ieHnBaeTcst paboTta cieayonmmM o0pa3oMm:

«5»-90 - 100 %,;

«4» -70—89 %;

«3»-51-69 %;

«2» - 30 — 50 %j;

«1» - menee 30%.



