MNOACHUTEJBHASA 3AIINCKA
K padoyeil mporpamme y4e0Horo npeamera «®@uzuka» (ba3oBblil ypoBeHb)
e /-9 kjaaccos

[Iporpamma 1o ¢u3uKe Ha YPOBHE OCHOBHOrO OOMIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUsI Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM
nporpammel, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuérom denepalibHON pabodeid MporpaMMbl
Bocriutanus u Konueniuu npenonaBanus yaeoHoro npeamera «Dusukay.

Conepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHON
IrPaMOTHOCTH OOYYarOIIMXCS U OPraHU3alUI0 U3ydeHus: (PU3MKU Ha JAesITeIbHOCTHON ocHOBe. B mporpamme
1Mo (GU3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanm3anuu tpeboBannit ®I'OC OO0 x
IUIAHUPYEMBIM JINYHOCTHBIM U METAINPEAMETHBIM pe3yJibTaTaM O0yuYeHUs, a TaKkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYUHBIX YU€OHBIX MIPEMETOB Ha YPOBHE OCHOBHOTO O0IIET0 0Opa30BaHMUSI.

[IporpamMMma 1o ¢u3uke ycTaHABIMBAET paclpeesieHne yueOHoro MaTepuana mo rojaM odydeHus (Imo
KJIaccaMm), IpejiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUEHUS! TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS
IIPEIMETHOTO COIEpKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIIMXCs.

[Iporpamma mo ¢usuke paspaboTaHa C IETbIO0 OKa3aHUS METOJAWYECKOH MOMOINM YYUTEIO B
co3/1aHuU pabouelt mporpaMMsl MO y4eOHOMY MTPEIMETY.

®du3uKa ABIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETOB, MOCKOIbKY
(du3nvecKre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHHA, U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMUEH
u (usnyeckoil reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, MPEIOCTABISET
HaubOojee sICHbIe OOpa3lbl NPUMEHEHUS HAyYHOIO METOoAa MO3HAHUS, TO €CTh CIoco0a MONIy4YeHUS
JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa U3 TrIaBHBIX 3a7a4 (U3NYECKOT0 00pa3oBaHUs B CTPYKType 0OIIero oOpa3oBaHMsI COCTOUT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y o0y4daromuxcsl.

N3yuenue ¢puznku Ha 6a30BOM ypOBHE MPEAINOJIAraeT OBIAJCHUE CIEAYIOIMIUMU KOMIETEHTHOCTIMH,
XapaKTEepU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS;

® OILIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOTO UCCIIEI0BaHMS;

® HHTEPNPETUPOBATh JAHHBIE M HCIOJIB30BATh HAy4YHBbIE JOKA3aTEJIbCTBA JUIS IOJIY4YECHHUS
BBIBOJIOB.

Ienn n3ydeHus (U3MKU HAa ypOBHE OCHOBHOIO 00IIero odpazoBaHMs ompeneneHsl B Konuenumun
npenoaaBaHus yueOHoro npeamera «dusuka» B 00pa3zoBaTenbHBIX opranuzamnusax Poccuiickoit denepanun,
peayIn3yIoNMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MPOrpaMMbl, YTBEepKIEHHOW pemeHueM Komternun
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu (mpotokoi ot 3 aekadps 2019 r. Ne [TK-48H).

Hean n3yyenus PpU3NKu:

e TMpuHOOpPETeHHE HWHTEpeca U CTPeMJIEHUS OOydYaloIIMXCcsi K HAy4HOMY H3YyYEHHUIO TPUPOAbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJie TO3HaHMS U (OPMHUPOBAHUE HCCIEA0BATEIHCKOTO
OTHOIIEHHUS K OKPY’KAIOLIUM SIBJIICHUSM;

e (opmHupoBaHUE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUsi OCHOB CTPOEHHUS MaTepuu U
(byHIaMeHTaIbHBIX 3aKOHOB (DH3HKHU;

e (opmupoBaHuE MNpeACTaBICHUI O poau (PU3MKK A pPa3BUTHUA APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI;

® pa3BUTHE TPEACTABJICHHA O BO3MOXKHBIX cdepax Oymaymier npodecCHoHATbHOW IeATEIHHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TalIbHEHUIIIEMY OOYUYESHHIO B ’TOM HAIpPaBIICHUH.



JlocTikeHne ATUX Ielied mporpaMmbl 1O (PU3WKE Ha ypOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUS
o0ecreYnBaeTCs pelIeHUEM CIeIYIONUX 3a/1aY:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHWYECKUX, TEIUIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

MpUOOpEeTeHNe YMEHUH OIUCHIBATh U OOBSCHATH (PUINUYCCKUE SIBICHUS C HCIIOIH30BAHHEM
[MOJyYEHHBIX 3HAHUI;

OCBOGHHE METOJIOB PEIICHHS MPOCTEUIINX PACUYETHBIX 3a/lad C HCIOJB30BAHHEM (PU3NIECCKUX
MOJIENIEN, TBOPUYECKUX U PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAATH PUPOIHBIC SBICHUS W BHITIOIHATH OMBITHI, JIJAOOPATOPHBIC PabOTHI
Y DKCIIEPUMEHTAIbHBIC UCCIICOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX PUOOPOB;

ocBoeHue TpuéMoB paboThl ¢ nH(popMaLen (GU3NUECKOro Colep:KaHus, BKIIoYas HH(HOPMALIUIO O
COBPEMEHHBIX JIOCTI)KCHUSAX (QU3UKH, aHATU3 U KPUTHIECKOE OIICHUBAHKUE WH()OPMAIINY;
3HAKOMCTBO cO cdepamMu MpodeccuoHANbHON [eATENbHOCTH, CBSI3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHUAX (DU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (06a30BbIil ypoBEHb) HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUs OTBOAUTCS

238 yacoB: B 7 kimacce — 68 yacoB (2 Jaca B Heneno), B 8 kitacce — 68 yacoB (2 Jaca B HeJen0), B 9 kiiacce

102 qaca (3 qaca B HEJIEIII0).

[Ipennaraemeiii B mporpamMme 1o ¢GU3MKE NEpedeHb JIabopaTOpPHBIX pPAaOOT M OIBITOB HOCHUT
pEKOMEHIaTeNbHBI XapakTep, yUUTEeNb JelaeT BBIOOpP MPOBEACHUS JTAOOPATOPHBIX PabOT M OMBITOB C

y‘-IéTOM HHAWBUAYAJIbHBIX 0COOCHHOCTEH O6yanOIHHXC$I, CIIMCKa OKCICPUMCHTAJIBHBIX SaHaHHﬁ,
npeajaracMaixX B paMKax OCHOBHOTI'O I'oCyJapCTBCHHOT'O 3K3aMCHa 110 (1)I/I3I/IKC.



COJEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHBL. W3mepenue ¢uznueckux BenuuuH. DuU3MUECKHe MNPUOOPHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cUCTeMa €IMHHII.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHpOIy. EcTecTBeHHO-HAy4YHBIN
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHue Habmogaemoro spieHus. Omnucanue
bu3NYECKUX SBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEN.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TEMIIEpaTyphI.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IlleppoHavyaibHbIe CBeIeHUS O CTPOEHHMH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayiiyeckux) Tela. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. IlnotHocts BemectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenrie CKopoCTH NPSIMOJIMHEUHOTO JIBUKEHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHHUA (IIApUKAa B KUIAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmamuu) mpy>XKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYEeHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
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JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  [mapocratudeckuit  mapamokc. CooOmaromuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYLIHOW
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOUICH CWIbI, JIEUCTBYIOIICH Ha TeJO, MOrpy:KEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIBL, JACUCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl TeJa.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHON B JKUJKOCTh YAaCTH Te€Jla U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.

[IpocTble MexaHM3MBbI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs
pbluara. IlpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUManbHas dHeprus. [IpespaiieHue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUHU B IPYTroi. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopmnwvie padbomot u onvimol.

1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KIIJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEpIrUu.
8 KJIACC

Paznen 6. TenioBbIe iBJIEHNS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUYECKOM TEOpUU CTpPOEHUs BellecTBa. Macca
nu pazMepLI aTOMOB H MOJ'IeKy.]'I. OHBITI)I, noz(TBepncna}onme OCHOBHBIC ITOJIOKCHUA
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUHN BelecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOHGKynﬂpHO--KHHeTquCKOI71 TeOpI/II/I. CMaqHBaHHe nu KaHI/IJ'IJ'IHpHBIe SABJICHUS. TCHJ'IOBOe
pacIIMpeHne U CKaThe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS YacCTHII.
Buyrtpennsist sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH »SHEpruu: Terionepenada u
COBEpIIeHHE padoThl. BUIbI TeIONEpe1aun: TErIonpoOBOAHOCTb, KOHBEKIIUS, NU3ITyICHHE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlmaBneHue W OTBEpJeBaHUE KPUCTAILUTUYCCKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHni cMauyMBaHUs M KallWJUTSIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Bunae! Tennonepenayn.
OxutaxieHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. HabOmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl P TUTABJICHHUH.
13. Mopenu TEIIOBEIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.
OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©CooNORAELDE
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OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.
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6. IlpoBepka ruMOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPaTypHl.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TeIslonepeaauu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIb/IA.
Paznen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX TE1 OT BEJINYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. JIeCTBUE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS AIEKTPHUECKOW HHEPIUU. ODIIEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
DNIEKTpOCTATUUECKAsE MHIYKLHUS.
3aKOH COXpaHEeHMsI DJIEKTPUUECKUX 3apsI/I0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHMKH ITOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3mepeHne 2JeKTpUYECKOr0 HaIIPSIKEHUST BOJIbTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUs IIOJI0COB MarHUTa.
. MonennpoBaHue MarHUTHBIX NOJIEH ITOCTOSIHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1osie Toka. DJIeKTPOMarHur.
. JlelicTBre€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS 2JIEKTPOMArHUTHON MHAYKIUH.
. Onbrter @apagest.
. 3aBUCUMOCTb HalpaBJIEHHs MHIYKIIMOHHOIO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITHI MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOJIHUKHU U IUAJIEKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. TlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEIBHOM COCIUHECHUU

ok wn PR

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH NapaLIEIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JIaMIIOUKY, OT HaIpsKEHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHU U
paszeneHnu.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aeicTBUS MArHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.
19. KonctpyupoBaHue U H3y4eHHEe paObOTHI DJIEKTPOIBUTATEIIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOE ABMkeHne. CBoOoaHOe naaeHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBWXEHHE MO OKPYKHOCTH. [lepuon u wactora obOpameHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smenenne umnyibsca. Mmmnynec cunbl. 3aKOH COXpaHEHUs HUMITyJIbCa.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas 3Heprus cxxaroil npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOI O IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS IPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHS.

5. HalGmronenue nBuxkeHUs Te1a 10 OKPYKHOCTH.

6. HabmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOAINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIHO KaOUHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Tejla U IeHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3menenwue Beca Tenna Ipu yCKOPEHHOM JBIKEHHH.

10. Ilepenaya ummnysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPHU HEYITPYTOM B3aMMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca pH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MexaHU4eCKON 3HEPTUH ITPU CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHHe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
HIApUKA UK TEJIEKKH.

2. OmnpeneneHne CpeaHE CKOPOCTH CKOJBKEHUS OpyCKa WM JBHKCHHS IIapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3bl: €CIU TNPU PABHOYCKOPEHHOM [JBM)KEHUH O€3 HayalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenue KO3PPHUIUEHTA TPEHUS CKOIBKEHUSL.

8. OmnpeneneHue KECTKOCTU MPY>KUHBL.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHOPYTOCTH HpPU TOABEME Tpy3a C HCIOJIB30BaHUEM

HEIIOJABH>XKHOI'O U ITOABUXKHOT'O 0JI0KOB.

11. 3yyenue 3aKkoHa COXpaHEHHS SHEPTUU.
Pazjnen 9. Mexanuyeckue Koj1e0aHUSA U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. BeinyxaeHnsle konebanus. Pezonanc. MexaHnyeckie BOJHBI.
CBolicTBa MeXaHMYECKUX BOJIH. [IposiosbHbIE U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACUCTBUEM CHJIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTH U HA IPYKHUHE.

3. HabnroneHue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pEe30HAaHC.

Jlabopamopuwvie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KojeOaHWH MOABEIIEHHOIO K HHUTH Ipy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPY)KMHHOTO MasTHHUKA OT MacChl
rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpys3a.

6. OnbITBI, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TMEpUoJa KOJEOaHWH TMPYKHHHOTO
MasiTHHKA OT MacChl rpy3a M KECTKOCTH MPYKHHBEI.

7. V3mepeHue yckopeHHs! CBOOOHOTO MaJIeHHUS.

Pa3nes 10. D1eKTpOMarauTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.

DNEKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaya 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimot.

1.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Paznen 11. CBeToBbIE IBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpoCTpaHEHUE CBETa.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.

Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Tesieckomna. 1 1a3 kak onTuyeckas cuctemMa. bam3opykocTs U AaabHO30pKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cll0’keHUE CHIEKTPAIbHBIX LIBETOB.

Hucniepcus ceera.
Hemoncmpayuu.

N~ LDE

[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xox Jydeil B paccenBarolel JIUH3E.

[TosryuyeHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOT'O JIy4a OT yTIJIa MaICHHS.
N3yueHne xapakTepuCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa NIPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJjla IaJeHUs Ha
IPaHUIIE «BO3JLyX—CTEKJIO».

[Tony4yeHnne n300paxeHnit ¢ MOMOIIBIO COOMPAOLIEH JTUH3HI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBanToBble siBJIeHUS.

Omnertel Pe3epdopna u minanerapuas mojaens aroma. Mozens aroma bopa. cnyckanue u
NoTJIoNIeHne cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnas wmonens aromHoro siapa. M3oromsl. PaamoaktuBHbBIE TpeBpainenus. Ilepuop
IoJypacrnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aToMHBIX siep. CBsi3b maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. J[eicTBHS paguOAKTUBHBIX U3IyUYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnkE

CreKTphl U3JIy4€HHUs U TIOTJIOIIECHHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUEHUH.

Perucrpanus usinydeHus IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb NpPEAHA3HAYeH IS CUCTEeMaTH3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pu3uku, a TakkKe JUisl MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[lpy wW3ydYeHUM JNAHHOTO MOJYJS PEANIM3YIOTCS M CHCTEMAaTHU3UPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHUKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMbIX PE3yJbTaTOB 00y4deHHs, (HOpMHUpPYETCs eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBAaHMS SIBICHHNA NPUPOIBl M TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATETHLHOCTHBIN XapakTep AaHHOTO pa3fielia pealns3yercs 3a CYET TOoro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PAaCIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH;

HCIOJIb30BaTh HAay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHMIA, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TOJTYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX MCTOYHMKOB JHEPrUUM HA OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne Qu3MKu HAa YpPOBHE OCHOBHOIO OOIIEro o0O0Opa30BaHMsS HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (Qu3nyeckon
HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJIEHUH OOLIECTBEHHO 3HAYMMBIX M dTHUECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCTIPUSITHE ICTETUYECKUX KadecTB (U3NYECKON HayKH: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KyIbTYphI;

- pa3BUTHE HAYYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K MUCCIIEI0BATENbCKON JIESATENIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

- OCO3HAaHWE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl OE30MIaCHOrO TOBEACHUS Ha TPAaHCHOPTE, Ha JOpOrax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

- c(hOpMUPOBAHHOCTh HaBbIKAa peieKCUU, MMPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

- aKTMBHOE Y4acTHe B PEIICHUWHU NPAaKTUYECKUX 3a/1ad (B paMKaX CeMbH, 00pa30BaTebHOM
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYECKOH M COLMalbHOM  HAmpaBJIEHHOCTH,
TpeOYIOMIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- UHTEpeC K MPAKTUYECKOMY M3yUEHUIO Mpodeccui, CBI3aHHbIX C PU3UKOM;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJad B OO0JIacTH
OKpYyXKarolled cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPY KAIOLIEHN Cpebl;

- OCO3HaHMe II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTannu K HU3MEHAIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpebl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JIEATEIBHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4HcIEe (OPMYIMPOBATH WUJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UIAaHHPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (U3NYECKUX 3HAHMIA;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[BﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIyr0 CpCay, BO3MOXKHBIX

I100aIbHBIX HOCJ'ICI[CTBPI?I.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBAHBI MeTampeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME [103HABATEJIbHBIC YHHBEpCAJbHBbIE Y4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIC ICHCTBHS, PETYIISITUBHBIC YHUBEPCATIbHbBIC YUeOHbBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUSA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(UKaLMU, OCHOBAaHUS AJ1s1 00001IeHNs
Y CpPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B paccCMaTpUBAeMbIX (pakTax, JTaHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh NPUUMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SBICHUN U
IIPOLIECCOB, Jie]aTh BBIBOJBI C HCIOJIb30BAHUEM JCAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELIEHHs, BHIOOp Hambosiee MOIXOMASIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HYECKU IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3UUYECKOTO SBJICHHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYUYCHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYyITUPOBaTH O000OIIEHUS W  BBIBOABI IO  pe3yJibTaraM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3MPOBATh BO3MOXKHOE JalibHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TIPEMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM IMpeIoKeHHON yueOHoM (usnyeckoi 3a1aum;
aQHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMYy IMpeacTaBiIeHUs HHPOpMalUu U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJauld HECIOKHBIMH CXEMaMH, AuarpaMmamy, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ¢ OOCYXIeHHs Yy4eOHOTO Marepuaia, pe3yJbTaTOB Ja0OpPaTOpPHBIX paboT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC HA PEIICHUE 3a/1a4H U MOIep>KaHue OJIar0XKelIaTeTbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyKUBATh Pa3INYNE U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yJbTAaThl  BBIMOJHEHHOTO  (PM3MYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHIHOH W WHAWBUAYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsrl;

NPUHUMATh 1EJIM COBMECTHOM JICATEIIbHOCTH, OPraHW30BHIBATH JCHCTBUA MO €6
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHrash KAa4eCTBCHHOTO pe3ylibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C IPYTUMH YWICHAMHA KOMaHIbI,
OIICHUBATh KA4eCTBO CBOEr0 BKJIAga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranu3amnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMNX ISl PELICHUS
bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX MNPUHATUS peIlIeHUH (MHIUBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLIUOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJylaraTh IUIaH €€ H3MEHEHMS],

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJIbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIITOJHEHHUS (PU3UUECKOTO
UCCJIEIOBAaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, H3MEHUBIIMXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYTOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMIMOKY MpH pelmeHuH (U3NYEeCKUX 3aJady WiIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPaBoO JPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHbIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUI:

UCMOJIb30BaTh IOHATHS: (U3MYECKHE M XUMHMUYECKHE SIBJIICHHs, HaOIIOJCHHUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, SIUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBIKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJMHEIHOE),  TpaeKTopus,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBrieHus (audys3us, TEII0BOE IBKEHUE YaCTUIl BEUIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE NIBJKEHUE, MHEPLUA, B3aMMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChbIO BpalleHMs, Iepefada JaBleHUs TBEPIbIMU
TeJIaMH, XUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUUYECKOW SHEPIUN) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOe SBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YyUYEHHBIX (PH3MUECKUX SBICHUI B OKPYXAIOIIEM MHUpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHsS HA XUBOW OpPTraHU3M, IUIaBaHHE PHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEpeBOIUTHh INPAKTUYECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUMH;

OIIMCBHIBATh M3YYCHHBIC CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Teja, CWila TPEHHs, JaBlIEHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHHYecKass padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQHUIMEHT TIOJIE3HOTO JeHcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(¢u3NYECKUX BEIMYUH, HAXOAUThb (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOMTh TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bU3UUeCKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHe SBICHHUS U MPOLECCHl, HCIOJIb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW MpsiMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BhIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUl MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NIPUUHMHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX ILIaroB C OMOpPOM Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 nefcTBHSA, HCHOIB3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBaloIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MYECKHE BEIUYMHBI B (OPMYINBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIE IJISI PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYCHHON (PU3NUYECKON BEIMUHHEI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOJI0KEHNE
(rumore3y), pa3iuyaTh M HMHTEPIPETHPOBATH IOJYYEHHBIM pe3yibTaT, HaXOAWUThb
OLIMOKH B XOJI€ OIbITA, JI€1aTh BBIBOABI [10 €r0 pe3yibTaram;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (DPU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tesl:  (OPMYJIMPOBATH IPOBEPSIEMblE NPEINONOKEHUsA, COOUPATh YCTAHOBKY U3
NPEI0KEHHOT0 000PY/J0BaHUS, 3aIUCHIBATH XO/1 OTBITa M (JOPMYIIMPOBATH BHIBOJIBI,
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEOBAaHHE 3aBUCUMOCTH OJHOM (PM3MYECKOI BEIMUYUHBI OT IPYroil ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
TeJla OT BPEMEHU JBMKEHMSI TeJa, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted ¥ HE3aBUCHUMOCTA CHJIBI TPEHHS OT IUIOIIAAH
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IJIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJoO,
YCJIOBHM TIJIaBaHUSI TEJ, YCIOBUM DPABHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs], Cenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBATh PEe3yJIbTaThl IMOIy4eHHON
3aBUCUMOCTH (M3NYECKUX BEIMYMH B BHJE MNPEUIOKEHHBIX TaONIMIl U TpaduKoB,
JIENIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEJIWYMH (IUIOTHOCTh BEIIECTBa
KUAKOCTU W TBEPJAOrOo Tela, CWIA TPEHUSI CKOJBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro AEUCTBUS MPOCTHIX MEXAHHW3MOB), CIenysl MpPEesIOKEHHON
UHCTPYKIMU: IIPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOnrofarh TMpaBujia TEXHUKH O€30MacHOCTH TIpu pabore ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha WX ONMCAHMUA (B TOM 4MCIE: TMOAIMIHUKU, YCTPOHCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCIHOJb3Ysl 3HAHHUS O CBOMCTBaX (PU3MUECKHUX SIBICHUH U HEOOXOAUMBIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTHUECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMU U TEXHHYECKUMH YCTpOICTBaMu,
COXpaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaloIlIei cpeae;



OCYIIECTBIISAITh OTOOpP HMCTOYHHMKOB HWH(poOpmaiuu B HHTepHETE B COOTBETCTBUU C
3aJIaHHBIM MOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WJIH MOET OBITh HEJIOCTOBEPHOI;

HCITOJIH30BATh MPH BBIMIOJHEHUN YUCOHBIX 3a/IaHU HAyYHO--TIONYJIAPHYIO JIUTEpaTypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MAaTepUANbI, pecypchl ceTtu HHTepHeT,
BIIAJCTh NpUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU (GU3HIECKOTO COJEPIKAHMS, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB WM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QHU3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3EHTALIUEH;

IIPU BBIMIOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUM C MIOCTABJIEHHBIMU 33/1a4aMH, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
JEUCTBUM, aleKBATHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JCSITEIBHOCTH TPYIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K konny oOydenus B 8 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

WCIIOJIb30BaTh MOHATHUS: Macca U pa3sMepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI Y HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AYyXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIIOBOW JIBUTAaTENb, JJIEMEHTAPHBINA JEKTPUUECKUMN 3apsijl, JIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
0JIE;

paznuuath SIBeHUs (TETUIOBOE pACUIMpPEHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApeHHe, KOHJIEHCAllUs,
ILIABIICHHE, KpHUCTAJIM3aLIHs (oTBepaeBaHue), KUTICHHE, Terionepeaada
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHCTBHUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
WHIYKIKS) TIO OINHUCAHUIO0 HMX XapaKTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECcKOe SBICHUE;

pacro3HaBaTh MPOSBICHNE N3YYEHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4HciIe (U3NUecKue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSHKCHHUE U
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
JJIEKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Mose 3eMiid, JApeiid MOIICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4EOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHI,

OTUCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UIECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNbHas
TEIVIOEMKOCTh  BEIIECTBA, yJElbHAs TEIUIOTa IUIABJIEHUA, VyJAelIbHasg TEIUIOTa
napooOpa3oBaHus, yJeldbHasl TEIUIOTAa CTOPAaHUsI TOTUIMBA, KOA(DPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKHI



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHHUEe, COIMPOTHUBIEHHE IPOBOJIHUKA,
YAEIBHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTb 3JEKTPUUECKOT0 TOKA), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YyEMBIX BEIUYHUH,
0003Ha4YeHHs] U eAMHUIIBI (PU3MYECKUX BEITUYMH, HaXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SBIEHUS M TIPOLECCHI, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsifa, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JleHma, 3akoH cOXpaHeHUs
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alHCHIBATh €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OO0BSCHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauui [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JOTMYECKUX IIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MYECKUX SBICHUHN, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTth pacuéTHble 3a7add B 2-3 JEHCTBHS, WCHOJB3YsS 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK JAHHBIX IS PELICHUS 3a/1ayH,
BBIOHMpaTh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHUE  MCCIENOBAaHUS,  BBIACHATH  IPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tesl (KamWUISpHBbIE SIBICHUs, 3aBUCUMOCTb JIaBJI€HUS BO3JyXa OT €ro o0Obéma,
TEMIIEPATYPbI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3yvaromel  (moryomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIApeHHsl BOJBI  OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAAU €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsIOB, B3aUMOJEHCTBUE ITOCTOSHHBIX MAarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMyIupoBaTh NPOBEpPSEMbIE MPEANOIOXKEHHS, COOUPAThH
YCTAaHOBKY M3 IMPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCHIBATH XOJA OIBITa U
(dbopMyIMpOBaTh BHIBOJIBI;

BBITIOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHON BIAXXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢bu3NYeCKUX BEIWYMH, CPAaBHMBATh pE3YJIbTAaThl H3MEpPEHUN C Yy4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
MCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUM (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIAJU MONEPEYHOIO CEYEHMsI M YJENbHOIO CONPOTHBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS HAa POBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIE0BATEIbHOTO U MapajuIebHOTO COEJUHEHH MPOBOIHUKOB):



IUITAHUPOBATh HCCIEI0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIEAys
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTb KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIEeJIbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0Ta U MOIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEIIMUNHBI,

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJBTMETP, CUETYMK AIIEKTPHUYECKOU
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HAarpeBaTelbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh INPOCTbIE TEXHUYECKHE YCTPOICTBA M HU3MEpPUTENIbHbIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHHs, 3JEKTPOCKOI, PeocTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCIIEN0BaTeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 2JIEMEHTOB JIEKTPUUYECKUX LIEeH;

® [IPpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30MacCHOCTH MpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlei cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu ¢undeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JOINOJHUTEIbHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIMIO, KOTOpas SBISIETCS NPOTHUBOPEYUBONM WM MOXET OBITh
HEJIOCTOBEPHOMU;

® UCHOJIb30BATH MPH BBHIMOIHEHUH YUEOHBIX 3aJaHUH Hay4HO--NOMYJISIPHYIO JIUTEPATYPY
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIAJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyONIWYHO  TPEACTaBIATh  pe3yNbTaTbl MPOEKTHOM MM HCCIEN0BAaTENbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3yUEHHBIN MOHATHHHBIN ammapar
Kypca (U3UKHU, COMTPOBOXK/IaTh BBICTYIUICHHUE MTPE3CHTALINEH;

® I[Ipu BBINOJIHEHUU YUYEOHBIX IPOEKTOB W UCCIENOBAHUM (PU3NUECKUX TMPOIECCOB
pacnpenensiTh 00sS3aHHOCTH B IpyIIe B COOTBETCTBUU C IOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHny oOyueHus B 9 kiacce nmpeaMeTHbIE pe3yibTaThl Ha GA30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M MEpPerpy3Ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JATBHO30PKOCTh, CIEKTPBhl HCIyCKAaHUS W TMOTJOIeHHs, anb(da-, O6era- W ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYXHOCTH, B3aUMOJCIHCTBUE TEl, PpEAKTUBHOE JBUXXECHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (hM3HUECKOE SIBIICHHC;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAMH, 3XO, I[BETa Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHYECKHE JIy4H, PaJHOAKTHBHOE W3IyYCHHE MPUPOIHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHH HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJTMYUHBI (CPEeIHsIST M MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHIKECHHH,
YCKOpPEHHE, MepeMEIIECHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass paboTa U MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TOJHas MEXaHW4YecKash HSHEprusi, MEepuoJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IMOKa3aTesb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu U3yuYeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYMH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXpAHEHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUJI,
MIPUHITATT OTHOCUTETLHOCTH [ anmuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS U TPEJIOMIICHHUS] CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO H
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, MOpU ITOM JaBaThb CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHCE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallui  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUpAIOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUs,
IPOBOAMTH pPAcyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/I0B,  MCIIONB3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPENONI0KEeHNE, OLICHWBAaTh INPABWIBHOCTh INOpPSJIKAa IPOBEACHUS HCCIEI0BaHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil Npy>KMHHOIO MasTHUKA OT Macchl rpy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, W3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB HM300pakeHHs IpeiMera B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PyAOBaHMS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAUTHh NPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUN, ONpelessis cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSIMBIX H3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHU IpPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBeTa OT yrIjla HaJeHus U
yIja npejoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (DUKCHpOBaTb pE3yJbTaThl IOJIYYEHHOHM 3aBUCHUMOCTHU
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTaMm
WCCIIE/IOBAHMSI;

IIPOBOJUTh KOCBEHHbIE HU3MEpPEeHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBKEHMH, YCKOpEeHHe CBOOOIHOTO Ma/ieHus,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAJIBHYIO YCTAaHOBKY M BBIIOJHSATH
U3MEpEeHUs, cienysl MPeAJIOKEeHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh IOJYUYEHHBIE pe3ylbTaThl C YYETOM 3a/laHHOM MOrPEeUIHOCTH
U3MEPEHHUI;

coOmoiaTh TMpaBWJa TEXHUKH O€30MacHOCTH Ipu paboTre ¢ J1abOpaTOpHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
pacCcTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBO/IbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucCronb3yss 3HAHUA O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTHYHBIC PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB MPU PEIICHUU Y4eOHO--
MPAKTUYECKHUX 3aJ1a4, ONTUYECKUE CXEMbI ISl TOCTPOCHUS M300paKECHUN B TIIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM JKM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpU OOpalieHuH C OpudopaMu M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYST TOUCKOBBIA 3alpoc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIY4YeHHOH HWH(GOpMAlMd HAa OCHOBE HMEIOIIUXCS 3HAHUN H
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

MCIIOJIH30BATh MPHU BBIMOJHEHUN YUEOHBIX 3a/IaHUI HAyYHO--TIOMYJIAPHYIO JIUTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHOOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUA, MyOIMYHO TMPECTaBIATh
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKONW JEATENBHOCTH, IIPH 3TOM T'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTMPOBOXAATh BBICTYIUICHHE TMpe3eHTAIMell ¢ y4€TOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Haylka 0 TpHpoie https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBI METO/I ITO3HAHUS 2 1 bubmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BellecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 hgpil;ll()nféeiiasi.ru 175416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHu4ueckoe OBIKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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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

bubmuoreka [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 (ua. Bunkt cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBiienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTPYyKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIiHOCTD. JHeprus
bu6nmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctsie Mexati3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 CxAHIICCKAd SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBble siBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6) 4
AICKTPOMATHITTHAA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAIMOACHCTEHIE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL CoXpatCHIt https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3jnen 2. Mexanuyeckue KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITCCIHE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIRCCIHE BOIHRL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pazgen S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHPIC Peaiitii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
Koanuecrso yacos D1eKTpoHHbIE HUPPOBLIE
Ne ni/m Tema YpoOKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie OﬁpaSOBaTeJIbHLIe
Beero padoThbI padoTbI pecypchbl

1 ®dusuka — HayKa o npupoje. SBieHus 1
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1
du3nyecKue BEIIMYUHBI U UX U3MEPCHHE
VYpok-uccnenosanue "M3mepenue

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYUKa TeMrepaTypsl”

5 MeTtobl HayuyHOrO no3HaHus. Onucanue 1 Bu6moteka [IOK
(bHU3NUIECKUX SIBICHHIA C IIOMOIIBIO MOIEICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JATBHOCTH TOJIETA IapuKa, MyIEHHOTO 1 1
TOPU30HTANILHO, TEM O0JIbllIe, UeM OoJblle
BBICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI
7 JIOIIzaSI)IBaIOHII/Ie JIMCKPETHOE ::TpOGHI/IC 1 bubnuorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEII[ECTBA
8 JIBMIKEHHE YacTHIl BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITH TTO

9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1 1
ra3oB»

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1



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

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJBI.

11 O6o06menue mo pazaeny «lleppoHavanbHbIe bubmmorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHHUHU BEIIECTBA»
12 Mexanunyeckoe aBuxeHue. PaBHoMepHOe U Bu6muoteka [JOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EAHUITEI CKOPOCTH bubmorexa OK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTH v BpeMeHU IBUKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN brbmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Macchl 1 bu6nmorexa LIOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHast pabota «OrnpeneneHue
IJIOTHOCTH TBEPIOTO TEIay»
18 Pemenne 3anau mo treme "IIOTHOCTH bubmnoreka IIOK
BerecTBa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH I'yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMariin)
MPYXUHBI OT MIPHUIIOKEHHOUN CUITBDY
21 SIBnenme TaroreHus. Cuiia TSKeCTH
CBs3b MEXKOY CHUJIOHN TSHKECTH M MaCcCOM
22 Teaa. Bec Tﬂeia. Pemenne 3agau no reMme bubmorexa HOK
https://m.edsoo.ru/ff0al1778
"Cuna TsxecTu"
93 Cuna TspKecTH Ha IpyTruX IUTaHETax. bubmuorexa [IOK

duznueckue XapaKTCPUCTUKHU IIJIAHCT

https://m.edsoo.ru/ff0a1502
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bubnunoreka LIOK

24 Hsmeperine i, Jntamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocth Bubmmorexa HOK
https://m.edsoo.ru/ff0al778
26 Ciio’)keHue ABYX CHUJI, HAPABJIEHHBIX 110 bubmuorexa [IOK
OJTHOM TIPsMOIA. PaBHOICHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pewenue 3anau o reme
"PaBHonelicTByromas cui”
28 Cwiia Tpenus u e€ BUIbl. TpeHue B mpupoe bubmmoreka [JOK
Yl TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUSI OT bubnnorexa [JOK
CHIIBI JABIICHHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeeneHue
PABHOJIEUCTBYIOLIEH CUJIIBI
Pemenue 3anau no Temam: «Bec Tenay,
31 «Fpaqmqecfoe M300paKeHUE CHID» bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunpiy, «PaBHOACHCTBYOIIAS CHID»
KonTposabHnas pabora o Temam:
39 «MexaHunueckoe ABIKeHne», «Macca,
MJIOTHOCTBY, «Bec tenay, «['padudeckoe
n300pakeHue criny, « CHIIbD)
33 Hasnenne. CriocoObl yMEHbIIICHUS U bubmuorexa [IOK
YBEJTMUYCHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnmoreka [JOK
34 .
0T 00BbEMa, TEMIIEpaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHust TBEPIBIMU TEJIAMH, bubnuoteka [JOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

SKUIKOCTSIMU U ra3aMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )XMAKOCTH U ra3e, BhI3BaHHOE bu6nmoreka [IOK
JIEICTBUEM CHUJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBinenue B bub6nmoreka [IOK
JKUIKOCTH U rasze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 CooOrmaronuecs COCyIbl Bubmmorexa HOK
https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmmorexa LIOK
https://m.edso0.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo KUAKOCTHBIM
Hacoc
41 ATtmochepa 3eMin U IPUIUHBL €€ Bbu6moreka [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [IOK
42 Bec Boznyxa. ATmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
43 H3mepenne armocdepHoro aapneHus. OmnbIT bubnnorexa [JOK
Toppuuenm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT bubmmnoreka HOK
BBICOTBI HaJl YPOBHEM MOPSsI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmocdepHoe bubmuotexa [IOK
45
JIABJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampay mo teme " AtmochepHoe
naBieHue"
eHCTBUE )XUIKOCTH | Ta3a Ha
47 ilorpymeﬁﬁoeﬂls HUX TeJIo. ApXHMeI0Ba bubamoreta LIOK
https://m.edso0.ru/ff0a3276
cuiia
48 JlaGopatopHas pabota «Onpeznenenue bubmuorexa [IOK

BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
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TCJI0, IIOTPYKCHHOC B JKUIKOCTbH»

JlaGopaTopHas pabora 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca Tella B

bubnunoreka LIOK

49 BOJIC OT 00bEMA MOTPYKEHHOM B )KUAKOCTh 1 https://m.edsoo.ru/ff0a3514
YaCcTH Tea»
bu6nmoreka [IOK
>0 Hnapariie Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpyHnpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amau no remam: «IlnaBanue
52 CyJIOB. BO3LII;/XOHJIaBaHI/Ie» «/laBnenue brbmmorexa LIOK
L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»
53 KonTpomnpHas padora o Teme «JlaBienue
TBEPABIX TN, KUIKOCTEH U Ta30B»

54 Mexanunueckasi pabota Bubmmorexa IOK
https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK

% MougocTs. EARHHLET MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccnenosanue "Pacu€r MoiHoCTH, 1

pa3BHBaeMoi IpH MoabEME 1o JecTHULE"
57 IIpocTeie Mmexanus3Mmsbl. Peryar. PaBHoBecue
CHWJI Ha pblyare
Peruyaru B TexHuKe, OBITY U IPUPO/IE.
58 JlaboparopHas paboTa «};/Iccnpe;;BZHHe 0.5 bubmmorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUY paBHOBECHS pPbIYara
59 Pemenne 3agad mo teme «YciaoBus but6mmoreka [IOK

PAaBHOBECHUS pblyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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Koaddunment noneznoro neicTBust

60 Mexanusma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakKITOHHOM MIIOCKOCTH»
61 Pemenue 3agau mo reme "Pabora, 1 bubnunoreka LIOK
MoIHOCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunetudeckas u 1 bubmuorexa [JOK
MOTEHIMAIbHAsT SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrun 1 bubmrorexa LIOK
https://m.edso0.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKcnepuMeHTalIbHOE OIpe/IeICHUE
64 M3MEHECHUSI KHUHETUYECKON 1 1 1
MOTEHIIUAIbHON YHEPTHH MPU CKATHIBAHUN
TeJla M0 HaKJIOHHOM MIoCcKOCTH"
65 KonTponsHas pabora no teme «Pabora u 1
MOIIIHOCTb. DHEPTHUS»
66 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o 1 bubmuoteka [IOK
TeMe "MexaHndeckoe nBrxenue" https://m.edsoo.ru/ff0a4ee6
Pesepaublii ypok. Paborta ¢ Tekctamu mo
67 TeMep"I[aBJ'IZIfI/Ie TBEPBIX TEJN, )KUJIKOCTEU U 1 bubmorexa HOK
. ’ https://m.edsoo.ru/ffOa4ffe
ra3oB
Pesepaublii ypok. Paborta ¢ Tekctamu mo
68 1
teme "Pabora. MomHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/m Tema YpoKa KOHTpOJ‘IbeIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanLIe
Beero padoThI padoThI pecypchl
L amemascxon eopim s omeme 1 buGmorexa LIOK
R https://m.edso0.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnuorexa [JOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO, KHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUII BelllecTBa Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubamorexa IOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YaCTHII
9 Buytpennss sneprus. CriocoObl U3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEW SHEPrUu https://m.edsoo.ru/ff0a5c60
10 Buasr Teronepenaun 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakrnyeckoe 1 1 bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a6412

HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB BEILIECTB
Y MaTepHUasioB B IEJIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonunuecTBo TEIoThl. Y AeiibHas bubmuorexa [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubmuorexa [JOK
Terna000MeH 1 TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopunas pabora "HccnenoBanue
14 ﬂBJ‘IeIfI/I}I Tznnocl))6MeHa npu CMIe[IHI/IBaHI/II/I Bu6morexa LIOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koaudecTBa TEILIOTHI,
15 HE0O0XOIMMOTO ISl HarpeBaHUs Tea U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
JlaboparopHas pabdota "Omnpenenenue bubnnoreka [JOK
16 .
yIeIbHOMN TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y JeiabHas TeIioTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTMYECKHUX ?eln. VYnenpHas Temiora bubmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yAEIbHOMN TEIUIOTHI TUIABJICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bub6nuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y neapHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH. bubnuorexa [JOK
21
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
22 Brnaxxnocts Bo3myxa. JlabopaTopras padora bubmmoreka [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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https://m.edsoo.ru/ff0a6bb0
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"OnpeneneHne OTHOCUTEIBHOM BIa>KHOCTH
BO3qyXa"

https://m.edsoo.ru/ff0a7628

Pemenue 3aga4d Ha OIPCACIICHUC BJIAKHOCTU

23
BO3/yXxa
[TpuHIMIIBI PaOOTHI TETIOBBIX JBUTATEIICH.
24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
cropaHus
o5 KIIJI TenmoBoro aurarens. TemnaoBeie bubmuorexa [JOK
JIBUTATENIN M 3aIUTa OKPYIKAFOMICH CPe/Ib https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUU
B TEIJIOBBIX IpoIIeccax
IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
27 "TS‘[J‘IOBHC }IBJ'IeHI/I}II). I/ISMGHGI;II/IG bubmmorexa LIOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHbBIX COCTOSIHHI BEIIeCTBa
Kontponbnas padota no teme "TemnoBbie
28 sIBJIerI/I;I. I/I3M:H6HI/IC arperaTHblIxX bubamorexa LIOK
N Y https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIIeCTBA
29 Onextpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
30 Ypok-uccienoBanue "IaeKTpU3AIMS TEI
MHIYKIMEW U IpU CONPUKOCHOBEHUH"
31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DJekTpuyeckoe noje. HanpsskeHHOCTh
32 SHGKTT;)I/IT-IGCKOFO TOJISI. HpI/IIDHI_[I/IH Bubmiorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH
33 Hocutenu snektpudeckux 3apsios.

DOneMeHTapHbIN 3apsa. CTpoeHne aroma



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubmumoreka [IOK
COXpaHECHHS DIIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1a4 Ha IpMMEHEHUE CBOMCTB bubmumoreka [IOK
JIEKTPUUYECKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHI TOK, YCIOBHS €r0
36 cymecIT)BOBaHI/I}I. I/IC”}(})]‘IHI/IKI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefCTBUS SJEKTPUIECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTpUKN"
39 DIEeKTPUYECKHI TOK B METaJLJIaX, bubnnoreka [JOK
KHUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlabopaTtopHas pabora 05 bubnuoteka [JOK
"H3mepeHne u peryJimpoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpsikeHue. BonbTmerp.
42 Ha60pIe)1T0pHa;1 pa6OIT)a "N3mepenue u ' 0.5 bubamorexa IOK
| https://m.edsoo.ru/ff0a9e14
pETyJIHpPOBaHKE HATIPSHKCHUS
ConpoTuBieHNE IPOBOAHUKA. Y A€IBHOE bubnnoreka [JOK
43
COIPOTHBIICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
3IIEKTPAYECKOTO COMPOTHUBIICHUS bubnuorexa [JOK
44 1
MIPOBOJIHUKA OT €r0 JJTHHBI, IJIOIIaI1 https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus1 U MaTepuana”
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuotexa [JOK

3axon OMa AJi yyacTKa Lenu

https://m.edsoo.ru/ff0aad4a
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Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH CHJIbI TOKA, HAYIIETO Yepes3

bu6mmoreka [IOK

46 PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apAIIETBFHOE
COCTUHEHUS TIPOBOTHUKOB
JlabGopaTopHas padota "l[IpoBepka nmpaBuiia
48 CJI0KECHUS HANPSHKEHUH TTPU bubnuorexa [JOK
MOCJIE0BATEIIbHOM COSIMHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparophas padota "lIpoBepka nmpaBuia
49 TUTS CEIJ'ILI I')rom ipn napanienbEIOM ’ bubmorexa LIOK
| https://m.edsoo.ru/ff0aadle
COCMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumMeHenue 3akona Oma bubnnoreka [JOK
VTS Pa3IMYHOTO COEUHEHHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOLTHOCTB AJIEKTPUUYECKOTO TOKA. bubnnoreka [JOK
3akon Jxoynsa-Jlena https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabota "Onpexnenenue bu6nuorexa [IOK
pabOTHI ¥ MOLITHOCTH 3JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre enH U MOTpeOuTenu
53 BHGKT;)HHGCKOP'I 3HHeprI/H/I B 61:1)91Ty. Kopotkoe bubamorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe
54 "DnexTpuueckue 3apsaasl. 3apsHKeHHbIE Tena bubnmoreka [JOK
" uxX B3aumopencTsus. [10CTOSHHBII https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
55 KonTponbhas pabota no teme bubnnorexka [JOK

"DnexTpudecKue 3apsaabl. 3apsoKeHHBIS Tema

https://m.edsoo.ru/ff0abea8
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" uXx B3aumoacucTaus. I1ocToSHHBIN
AJIEKTPUYECKUMA TOK"

56

57

ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC

VYpoxk-uccienopanue "M3ydenue noneit
MOCTOSIHHBIX MAarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe 1ojie. MarHATHOE T10J1€ 3€MITH U
€ro 3HadeHue g )KU3HU Ha 3emiie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

60

61

62

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUUYECKOTO TOKa MarHuTHoe rmose
KaTYIIKA C TOKOM

[IpuMmeHeHue HIeKTPOMarHuTOB B TEXHUKE.
JlaboparopHas padota "M3yuenue aenicTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Vcnonb30BaHue 37€KTpoBUTaTENeH B
TEXHUYECKHUX YCTPOWCTBAX U Ha
Tpancnopte. JlaboparopHas paboTa
"KoHcTpynpoBaHue U u3ydeHue paboThl
3JeKTpoABUTaTENs"

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?

bubmuorexa [JOK

05 https://m.edsoo.ru/ff0ac74a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

Onektporereparop. CrocoObl MoTydeHUs
AIEKTPUUYECKOI DHEPTUU. DIEKTPOCTAHIINHI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

64

65

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"DNeKTpUYeCKre U MarHUTHHIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DEeKTpUUECKUE U MAarHUTHBIC SIBIICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14
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https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PesepBHblil ypok. Paborta ¢ TekcTamu 1o 1 bubmumoreka [IOK
teme "TermsoBbie siBicHUs" https://m.edsoo.ru/ff0acc5e
PesepHblil ypok. PaboTta ¢ Tekctamu 1o bubmumoreka [IOK
67 . . 1
teme "[10CTOSHHBIH AIIEKTPUUECKHiA TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIil ypok. Pabota ¢ TekcTamu mo 1
Teme "MaruuTHele siBIeHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

JI:;-)H Tema ypoka Beero Konrpoabusie IlpakTuuyeckue  00pasoBaTesibHbIE
padoThI padoTbI pecypcsl
1 Mexanunueckoe JBrxkeHue. MarepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOE NpsMOTMHEHHOE IBI)KCHHE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE 1 Bbu6moteka [JOK
JBIKEHHE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlaGopaTopHas pabora "OnpeneneHue
7 yCKOIE)eHI/IfI) TCJ‘I; npu paBHOI})’CiopeHHOM 1 1 Bubmmorexa HOK
. " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 10 HAKJIOHHOM IIOCKOCTH
8 CBoOoanoe majgenue tea. OneIThl ['amunes 1
PaBHOMEpHOE ABMKEHHUE IO OKPYKHOCTH.
9 [Tepuon E '—IaClJ“IOTa o6pan1eHm1.p J}_][HHeﬁHaﬂ u 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ael76
YTJIOBast CKOPOCTH
10 LleHTpOCTpEeMUTENHHOE YCKOPEHHE 1
11 Ilepssiii 3akoH HproTOHA. BekTop cuibl 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

Bropoii 3akoH HeroToHA.

bubnunoreka LIOK

12 PaBHoeiiCTBYIOIIIAs CHITA https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetotona. Cyneprio3unus cui Bubmmorexa HOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bu6nmmorexa [IOK
Herorona https://m.edsoo.ru/ff0aeb6e
Bu6mmoteka [JOK
15 Cina ynpyrocti. 3akor Tyka https://m.edscﬁ).ru/fanecaZ
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnnoreka [JOK
KECTKOCTH TIPYKUHbBI» https://m.edsoo.ru/ff0aee28
18 Cuna Tpers bubnunoreka LIOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cumna TpeHUs» bubmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
K03 hUIEeHTa TPEHHS CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amaa mo treme "3akonsl HeroToHA. bubmmoteka IIOK
Cwuina ynpyroctu. Cuina tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTCHHS. Y CKOPEHHUE CBOOOIHOTO TTaICHHSI https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Tex BOKPYyT
23 rpaBUTaIMOHHOTO IeHTpa (ComHevHas
cucrema). ['anaktuxu"
24 Pemenne 3agau mo teme "Cuia TSOKECTH B but6mmorekxa [IOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHu4eCKasi CKOPOCTb. bubmuoteka [IOK

HesecomocTs u neperpy3ku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0af33c

PaBHOBecue maTepuaIbHOW TOYKHU.
AGcomoTHO TBEpIOE Tenio. PaBHOBecue

bub6nmmoreka [IOK

26 TBEPJIOrO TeJIa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs
27 MowmeHnT cuinsl. LeHnTp TspKecTH
28 Pemrenue 3agad mo reMe "MOMEHT CHUJIBL. bub6nmoreka [IOK
Lentp tsoxectn"” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
29 "MHGXEIHI/IIICCKOG I[BIE)KeHI/Ie. ’ bubmmorexa [IOK
. https://m.edsoo.ru/ff0b0408
BsaumonetictBue Ten"
KonTponbhas padota no teme
30 "Me)TczHquCK(I))e JIBIKCHHE. brbmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BzaumonetictBue Ten"
Nmmynse Tena. UMmysbe cuiibl. 3akoH
31 COXpZHeHI/Iﬂ I/IMHyJII)za. Yupyroe u brbmmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMO/ICHCTBUE
32 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUs bubmuoteka [IOK
umITyssca” https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepeHnus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bubmmoteka IIOK
34 Mexanudeckas paboTa U MOITHOCTh https://m.edso0.ru/ffob0ag4
35 PaGota cuIibl TSKECTH, CUITBI YIPYTOCTH U bubmmorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paborta «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM

JABHOKCHHMU TCJIa I10 TOpH3OHTaHLHOﬁ
IOBCPXHOCTU»



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBs13b sHEpruu U padoThl. [loTeHmanpHas

37
SHEPTHs
38 Kunernueckas sneprus. Teopema o Bu6mmoteka [JOK
KUHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MEXaHHUKE
Jlaboparopnas pabota «3y4ueHue 3akoHa bubmmoreka [JOK
40
COXpaHEHHS YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoe IBUKEHUE U €T0 bu6nmorexa LIOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kosnebanus. BelHyx1eHHbIC bu6nmoreka LIOK
koJiebanus. Pe3sonaunc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeckuil U py>KUHHBIA MAsITHUKA
Vpok- 3
8 roncOamali of mecTRoCTH My H AR BuSmorexa LIOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue 3Heprum Npu MEXaHUUECKUX
KOJIe0aHUIX
JIab o O
46 | saorors n nepona Koncbam npysaHOro BuGmnotexa LIOK
PHOA Py https://m.edsoo.ru/ffOblaec
MasTHHKA
JIab o 11
47 newmmomioct neproxa xoncOamii rpysa Butmorexa LIOK
pHOd py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MaCChI TPy3a»
18 | wemmmonm: v, Toomommae BuGmorexa LIOK
- PO https://m.edsoo.ru/ffOb21fe
MONEPEYHbIE BOJIHbI
49 Ypok-koHpepeHus "MexaHUn4ecKue BOTHBI

B TBEpOM Tene. CelicMuueckue BOIHbI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa

Ypok-uccnenosanue "HabmroaeHue

>1 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"

59 I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u bubmmoreka [JOK

53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

o4 "BaiOHI)I COXpaHeHI/II)ﬂ. Mexalfnqecxne Bubmmorexa IOK
cOneBams i BOMHEL" https://m.edsoo.ru/ff0b25f0
KonTponbHas pabota o Teme "3aKOHbI

55 coxpaHeHus. MexaHn4YecKre KojaeOaHus u
BOJIHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubmmorexa [JOK
DJEKTPOMAarHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "Lkana

58 ANEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue bubnnorexa [JOK
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3ydueHne cBOCTB

59 BHI)GKTpOMaFIi[I/ITHBIX BOJ'IHyC MTOMOIIIBIO Bubmmorexa HOK

https://m.edsoo.ru/ff0b2c6c

MOOMIIBHOTO TenedoHa"

60 Pemrenue 3amau Ha onpeglevneHHe JacTOTHI U
JUTHHBI 3JICKTPOMArHUTHOUN BOJTHBI

61 DneKTpoMarHuTHasi IpUpoa CBeTa. bubnmnoreka [JOK
Ckopocth cBeTa. BosHOBBIC CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0

62 Hcrounuku ceera. [IpsmonnHeiinoe bubmuoreka [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacnpoctpanenue cera. 3atmenus CoiHia
u JlyHbl

https://m.edsoo.ru/ff0b3658

3aKoH OTpakeHUs cBeTa. 3epkaja. Pemenue

bubnunoreka LIOK

63 3a/la4 Ha IPUMECHEHHE 3aKOHA OTPAKCHHUSI https://m.edsoo.ru/f0b38cA
cBeTa
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.
65 HCHOJ‘ILSOBZHEIG HOJ‘IH(;[EZ) BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas padota "Vccienopanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUST CBETOBOTO
Jy4a OT yIJia MajeHus Ha rpaHule "BO3ayX-
crexao""
Ypok-koHpepernus "Vcnonp3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
68 JIua3el. OnTHYECKAs CHIa JIUH3BI bubmmorexa LOK
https://m.edsoo.ru/ffOb3f2c
69 ITocTpoeHne n3o0pakeHHi B TMH3aX Bubmmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas padota "Omnpenenenue
70 (bOKyEHorI(D) pachos[HHs[ u OII)IT?/I‘ICCKOP'I CHJIBI bubmmorexa LIOK
3 https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
VYpok-koudepenius "ONTuyecKre TNH30BBIC bubnuotexa [JOK
71
npudopsr” https://m.edsoo.ru/ffOcOa7e
bu6nunorexa LIOK
72 ['na3 xak ontuueckas cucrema. 3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-koupepenmus "ledextsr 3penus. Kak

73 "
COXPaHUTh 3pEHUE
Paznoxenue 6enoro ceera B crieKTp. ONBITHI
74 Herorona. Cnoxenue CHeKTpaJIbHBFI)X IIBETOB. bubmorexa HOK
https://m.edsoo.ru/ffOcOf4c
Jucnepcus ceera
JlaGopaTopHas padota "OTBITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CTIICKTP U bubmuorexa [IOK
BOCITPUSTHIO [[BETA TPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0OICHNH Yepe3 BETOBbIE (GUIBTPHI"
Ypok-npakTukyM "BoaHOBBIE CBOMCTBA
76 CBeTa: qucriepcusi, MHTephepeHIus 1
mudpakius"
77 OmnsiTel Pesepdopaa u nianerapHas Mozeib bubnnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue 1 MOTJoeHNe CBeTa aTOMOM. bubnnorexa [JOK
KBanTb1. JInHe#HyaTeie CieKTphI https://m.edsoo.ru/ffOcl44c
80 Ypok-nipaktukym "HabmroeHue criekTpoB bubmuoreka [JOK
ucmyckanus" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubnuorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
MOJIETb https://m.edsoo.ru/ff0c18ac
but6mmorexa [IOK
83 PamnoakTrBHBIC TIpeBparieHus. F30Torbt https://m.edsoo.ru/ff0clald
Pemenue 3amau mo teme: "PagunoakTUBHEIE bubnunorexa LIOK
84
npeBparieHus " https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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86 Ypok-koH(pepenmus "PagunoakTuBHBIC bubmmoreka [JOK
U3JIYYCHHS B IIPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiu. 3aKOHbI COXpaHEHUs Bu6mmoteka [JOK
3apsiZIOBOTO U MacCOBOI'O YHCEIT https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3U aTOMHBIX s1iep. CBsA3b MacChl bubmuorexa [JOK

88
U DHEPTruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no reme "Snepueie
peakuu"

90 Peakuun cuHTe3a U neneHus saep. Bbu6moreka [JOK
Hcrounnku suepruu CoHIIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "AnepHas sHepreTUka.

91 JleiicTBHs paAOAKTUBHBIX U3JIyYCHUN Ha
JKHBBIC OpraHu3MbI"

[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe

92 "DJIeKTPOMAarHUTHOE MOJIE. bubnnorexa [JOK
DNeKTpOMarHuTHEIE BOJTHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbhas pabota no teme

03 "DJIeKTPOMAarHUTHOE TIOJIE.
DNeKTpOMarHuTHHIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, 06061meHue. JJaboparopusie bubmmnoreka HOK
paboTsI 1o kypcy "B3aumonetictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o0o6mIcHue. Pemenue

95 pacquII){Hx " Ka‘—IeCI"IFlBeHHI)IX 3314 110 TeMe Bubmmorexa LIOK
" | https://m.edso0.ru/ff0c2572

Tennossle mporeccsl
96 [ToBTOpenue, 06o6meHue. Pemenue bu6nunorexa LIOK

PACUYCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22
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"KIIJI TeruioBBIX ABUTATENICH"
[ToBTOpenue, o6o6mcHNe. Pemenue
97 pacquI;H)Ix 1/1’ KaIICCI’]FIBeHHbIX 3a7a4 II0 TEME 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2b30
"KIIJI anekTpoycTaHOBOK"
[ToBTOpenue, o600menue. JlaboparopHsie bubmuorexa [JOK
98 1 1
pabotsI o Kypcy "CBeToBbIe SIBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTOopenue, 0600menne. Pabora ¢
99 TeKCTai)/H/I 10 TeME 'l'];aKOHLI COXpaHCHUS B 1 buomorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubnunoreka LIOK
tekctamu 1o teMme "Konebanus u BoiHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bu6nunorexa LIOK
TekcTamu 110 TeMe "CBETOBBIE IBJICHHS" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 1o TeMme "KBaHToBas U siaepHas 1
¢uzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dusuka: 7-i kimacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., iBanoB
A.N., AxumonepHoe o6miectBo «M3marensctBo «IIpocBemennes

» dusuka: 8-i kiacc: 6a30BBIN ypoBeHb: yueOHUK, 8 kimacc/ [leperimkun Y. M., FiBaHnoB A.
., Axuronepnoe obmiectBo «M3aatenbetBo «IIpocBemniennes

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepeimkun U. M., I'yrauk E.
M., BanoB A. U., IletpoBa M. A., AkuroHnepHoe o011ecTBo «M31arenbeTBo

«HpOCBeH_IeHI/IC»

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo0.ru/7f416194



