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MNOSACHUTEJIbHAS 3AIIMCKA

Iporpamma o (Gu3MKE HA yPOBHE OCHOBHOTO 00MLIEro 06pa30BaHMs COCTABICHA HAa OCHOBE MOJIOKCHHUI 1 TpeOOBaHMIT K pe3yIbTaTaM OCBOCHHS Ha 6a30BOM
YPOBHE OCHOBHOIT 00pa30BaTeIbHOM IporpamMmel, npeacrasieHHbIx B PIOC 000, a Taxxke ¢ yuéroMm deaepansHoit pabodeii mporpamMmsl Bocnuraus 1 KoHuenunu
Hpero[aBaHus yueOHoro npeamera «Dusnkay.

Iporpamma o (Gu3MKE HA yPOBHE OCHOBHOTO 00MIEro 06pa30BaHMs COCTABICHA HAa OCHOBE MOJIOKEHHUI 1 TpeOOBaHMIT K pe3yIbTaTaM OCBOCHHS Ha 6a30BOM
YpOBHE OCHOBHOI 00pa3oBaTenpHON mporpammsl, npeacraBiaeHHsIX B GDI'OC OO0, a Takxke ¢ yuaeToM (enepanbHOH pabodeil mporpaMMbl BOCIUTAHUS M KOHIIEIIINN
HperoaBaHust yueoHoro npeamera «Dusnkay.

CopepixaHue IporpaMMel 1o (GU3HKe HaIpaBIeHO Ha ()OPMUPOBAHHE €CTECTBEHHOHAYYIHOI IPaMOTHOCTH O0YYAIOIIHXCSl M OPTaHU3ALHIO U3YIeHUS (PU3UKH Ha
JIeITeIbHOCTHOH OCHOBe. B mporpamme mo ¢u3nke yYHTHIBAIOTCS BO3MOXHOCTH ydeOHOro mpeaMera B peamusamuu TpeboBanuit ®I'OC OOO k miaHHpyeMBIM
JIMYHOCTHBIM U METAIPEAMETHBIM pe3yJIbTaTaM 00Y4CeHHS, a TAKXKE MEXIIPEMETHBIC CBA3H €CTECTBCHHOHAYYHBIX YUeOHbBIX IPEAMETOB Ha yPOBHE OCHOBHOI'O 0OIIEro
00pa3zoBaHus.

ITporpamma 1o ¢usmke ycTaHABIMBAaeT paclpeeseHie y4eOHOro MaTepHaa 1o rogaM o0ydeHus (1o KiaccaMm), IpeyiaraeT NPUMEPHYIO I0CIIe [0BaTeIbHOCTh
U3y4CHHUS TeM, OCHOBAHHYIO Ha JIOTHKE PAa3BUTHS NPEIMETHOTO COICPKAHKSA U ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIHXCS.

Iporpamma 1o dusnke pazpaboraHa ¢ LEIbI0 OKa3aHHUs METOMYECKON MOMOILM YYUTEIIIO B CO3JaHUN paboyeil IPOrpaMMBbl 110 y4eOHOMY HpEaMETY.

dusnka ABISETCS CHCTEMOOOpA3yIOUM Ul €CTECTBCHHOHAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3HUYECKHE 3aKOHBI JeXaT B OCHOBE IIPOIECCOB U
SIBJICHHUIT, H3y4aeMbIX XUMHUEH, OHOJIOruei, acTpoHOMUEH U GpU3HIecKoii reorpadueil, BHOCUT BKJIA]] B €CTECTBEHHOHAYYHYIO KAPTUHY MHpA, [P €A0CTABISIET Hanbosee
SICHBIE 00pa3Ibl IPUMEHEHUs HAYYHOTO METO/Ia IO3HAHUS, TO €CTh CII0CO0a MOJIyYECHHUs JOCTOBEPHBIX 3HAHUIT 0 MUpE.

OnHa U3 T7IaBHBIX 3a7ad (U3UYECKOTO 00pa30BaHUS B CTPYKType OOIIEro oOpa3oBaHHs COCTOHT B ()OPMUPOBAHHU €CTECTBCHHOHAYYHOW I'PaMOTHOCTH U
UHTEpeca K HayKe Y 00y4aromuxcsl.

W3yueHne ¢pu3uku Ha 6a30BOM ypOBHE IPEAMOIIAracT OBIAICHUE CIELYOMIMHI KOMICTEHTHOCTSIMH, XapaKTePH3yOIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

®  HAay4YHO OOBSCHATH SBJICHUS,

e  OICHHUBAThH U IOHUMATH OCOOCHHOCTH HAyYHOT'O HCCIICIOBAHMS;

®  MHTEPHPETUPOBATH JAHHBIC U HCIIOIB30BATh HAYYHBIC JOKA3aTEIbCTBA JUIS IIOJIYyYCHHS BBIBOJIOB).

Ilenn wm3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO 0OLIero oOpa3oBaHMS ONpEENCHbl B KOHLENIHMH IpernojaBaHus ydeOHoro mpexmera «®dmsmkay B
o0pa3oBaTenbHbIX opranusanuix Poccuiickoit denepannuu, peaan3yonyx OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOTPAMMBL.

Iemn u3ydeHns QU3NKH:

e  npHOOpeTeHHEe HHTEpeca U CTPEMIICHHUs 00yUaIOMUXCs K HAYYHOMY H3y4CHHIO IPUPO/IBL, PA3BUTUE NX HHTEIUICKTYAIIbHBIX M TBOPYECKUX CIIOCOOHOCTEIH;
pa3BUTHE IIPE/ICTaBICHNI 0 HAyYHOM METO/ie ITO3HAHUS U (OPMHUPOBAHHE UCCIIEOBATENECKOTO OTHOMIECHHS K OKPYIKAIOIINM SIBIICHHSIM;

(hopMHEpoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa H3yYeHUsI OCHOB CTPOCHHS MaTepHU U (pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKY;

(hopMupoBaHHe NPEACTaBICHHUI 0 Pos QU3UKHU [T PA3BUTHUS IPYTHX ECTCCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpPEACTaBICHHI O BO3MOXHBIX chepax Oymymieit mpohecCHOHATBHON AESITENbHOCTH, CBSI3aHHOH ¢ (DU3MKOH, MOJATOTOBKA K JalbHEHIIEMY
00y4eHHUIO B 9TOM HalpaBJIeHHH.

JlocTinkeHHe 3THX Leneil IporpaMMEl IT0 (H3MKe Ha yPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHHs 00ECIIeUNBAETCS PEICHUEM CIIEIYIONINX 3a1a:

e  npHOOpEeTeHHE 3HAHUI O AUCKPETHOM CTPOCHUHM BEIIIECTBA, O MEXaHHYECKHX, TEIUIOBBIX, JNEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  npHOOpETCHHE yMEHMUI ONMHUCHIBATH H OOBACHATH (PHU3NUECKUE SIBJICHHS C UCIIOJIb30BAHUEM IOTyYEHHbIX 3HAHHUI;

®  OCBOCHHE METOJOB PELICHHUS IIPOCTEHIINX PACIETHBIX 3a/1a4 ¢ UCIOJIb30BaHUEM (DH3HUSCKUX MOJIeNeil, TBOPYECKHX U IIPAKTHKOOPUEHTHPOBAHHEIX 3a/1a4;

e  pa3BUTHE YMEHHIl HAONIONATh NPHPOIHBIC SBICHHS M BBIONHATH OIBITHI, JIA0OpPATOpHBIE PAaOOTHI M OIKCIEPUMEHTANbHBIE MCCIIEJOBAHUI C

HCHOJIb30BAHUEM H3MEPHUTEIBHBIX IPHOOPOB;
®  OCBOCHHE IPHEMOB paboOTHI ¢ MH(popMamueil (HU3UIECKOro COAepIkaHMs, BKIIOYAs MH(POPMAIUIO O COBPEMEHHBIX IOCTIKCHUAX (DHU3MKH, aHAIM3 U
KPUTHYECKOE OLICHUBAaHUE HH(POPMALHHL;
®  3HAKOMCTBO CO chepaMy IPOPECCHOHANBHOI AeITETBHOCTH, CBSI3aHHBIMU C (PU3UKOM, X COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JIOCTIDKCHUIX
(hu3HUeCcKOi HAYKH.
OO61ee 9rcIIo YacoB, PeKOMEHJOBAHHBIX JUTS H3ydeHHs (pU3HKH Ha 6a30BoM ypoBHe, — 238 wacoB: B 7 kilacce — 68 gacoB (2 gaca B Hezelno), B 8 kiacce — 68
4acoB (2 yaca B Hezleno), B 9 kiacce — 102 yaca (3 4aca B He/leINro).

IpeanaraeMslii B mporpaMme 1o Gpusnke nepedeHs J1abopaTopHEIX PabOT U OMBITOB SBISCTCS PEKOMEHATE/IbHBIM, YUUTEIb eJaeT BEIOOD IPU IPOBEACHUH
J1a00paTOPHBIX PabOT U OIBITOB € YYETOM HHAMBUIYAIBHBIX 0COOCHHOCTEH 00yJaromuxcsl, CIUCKa IKCIePUMEHTAIBHBIX 3aIaHHH, TIpeIaracMeIX B paMKaX OCHOBHOTO
roCyIapCTBEHHOT'O 9K3aMeHa 1o (u3mke.



COJIEP’KAHME OBYYEHMUSA

7 KJIACC
DuzuKa 1 e€ posib B IO3HAHMM OKPY’KAaIOLIero MHpa.

®dusnka — HayKa o mpupoze. Snenns npupoasl. Pu3nueckue sIBICHNL: MEXaHUIECKHe, TEIUIOBBIE, ICKTPHIECKHE, MATHUTHBIC, CBETOBBIC, 3ByKOBEIE.

Dduznueckue BeMMIUHEL 3Mepenue gpusndeckux BeananH. Ousndeckne npubopsl. Ilorpemtocts n3Mepennii MesxayHapogHast CHCTEMa €IHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIC HAayKM M3y4aloT NMpHpody. EcTecTBeHHOHAydHbII METOA NO3HAHHA: HAOJNIOJEHUE, MOCTAaHOBKA HAYy4YHOTO BOIPOCA,
BBIJIBIDKCHHE THIIOTE3, PKCIIEPUMEHT 110 IPOBEpKe THII0TE3, 00BbsICHEHNE HabmogaeMoro sBiueHus. Onucanne GU3NIECKHX SBICHHUHN ¢ TOMOIIBIO MOzeNnel

Hemoncmpayuu.

MexaHuuecKue, TEIUIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHS.

®duzpueckue mpuOOPHI U MPOLEaypa NPSIMBIX U3MEPSHUH aHATIOTOBBIM U I (YPOBEIM IPHOOPOM.

pamop P bl U onvlmbL.

OrnpeieneHye LeHbI JENCHHS KAkl H3MEPUTEILHOTO IIpubopa.

W3mepeHue paccTosHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEa.

OmnpezeneHe pa3MepoB MallbIX Tell.

H3mepeHue TemMiepaTyphbl IPH IOMOILH XKUIKOCTHOTO TEPMOMETPA U JATUUKA TEMIIEPATYPHI.

ITpoBeneHue ucceI0BaHMs 10 IPOBEPKE TUMOTE3bL: JaIBHOCTh MOIETA IIApHKa, TyIIEHHOTO TOPU30HTATEHO, TeM OOJIbIIe, YeM OOJIbIIE BEICOTA MyCKa.
IlepBoHayajbHbIE CBEleHHSI O CTPOCHHH BelllecTBa.

CrpoeHne BelecTBa: aTOMBI U MOJIEKYJIBI, HX pa3Mephbl. OIBITHI, OKa3bIBAIOIIE JHCKPETHOE CTPOSHHE BEILECTBA.

JIBmxeHne yacTHIl BemecTBa. CBsI3b CKOPOCTH ABIDKEHHS YaCTUII C TeMIlepaTypoil. bpoyHoBckoe mBikenue, muddysus. BanMoneicTBIe YacTHII BeIeCTBa:
MPUTSDKEHHE U OTTAIKUBAHHUE.

ArperartHble COCTOSIHUSI BEILIECTBA: CTPOCHUE I'a30B, KUIAKOCTEH M TBEPAbIX (KPUCTAIMYECKHUX) Te. B3auMOCBA3b MEXIy CBOWCTBaMM BEILECTB B Pa3HbIX
arperaTHBIX COCTOSHUSX U UX aTOMHOMOJICKYJISIPHEIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH BOJBL.

[emoncmpayuu.

Habmronenue OpoyHOBCKOTO ABHKEHUSI.
Habmonenue nuddysun.
Hab6monenue sBieHui, 00BbSICHAIOIMXCS IPUTSDKEHUEM MM OTTAIKMBaHUEM YaCTHULl BEIECTBA.
)pamopHwie p bl U ONBINBL.
OrieHKa TMaMeTpa aToMa METOJIOM PSZIOB (C UCTIOIb30BaHUEM (GoTorpadmii).
OnbIThI 1O HAOJIOJICHUIO TEIIOBOTO PACIIMPEHUS I'a30B.
OnbIThI 0 0OHAPYIKEHUIO ACHCTBUS CUII MOJIEKYJIAPHOTO IPUTSKEHUSL.
JIBuiKeHHE U B3aMMO/eiicTBHe Tell.

Mexanuueckoe aBrxeHHe. PaBHOMepHOe M HepaBHOMepHoe jBuxeHue. Cxopocts. CpenHsisi CKOPOCTh IPH HEPaBHOMEPHOM IBMKEHHHU. Pacuer myTH u
BPEMEHHU JBIKEHUS.

SIBneHue uHepIMH. 3aKOH MHEepIUH. B3anMoneiicTBre Ten kak pHYMHA M3MEHEHNUs CKOPOCTH IBIDKEHHS Tell. Macca Kak Mepa HHepTHOCTH Tena. [IoTHOCTh
BemecTBa. CBs3b IIOTHOCTHU € KOJIMIECTBOM MOJIEKYJI B €IMHULIE 00beMa BEILIECTBA.

Cuita Kak XapaKTepUCTUKa B3auMoJencTBus Tein. Cuiia ynpyrocty 1 3akoH ['yka. M3mMepeHue Cuiibl ¢ OMOILBIO AMHAMOMETpA. SIBJICHHUE TATOTECHHUA M CUIla
TspkecTH. CHila TSDKECTH Ha ApYyrHX IUTaHerax. Bec Tema. HeBecomocts. CriojkeHHe I, HAaPaBJICHHBIX 10 OXHOHM npsiMoiil. PaBHozeiicTByromas cwn. Cuna TpeHwus.
Tpenue ckonbKeHHUs U TpeHue MoKosl. TpeHue B IpUpoJe U TeXHUKE.

[Memoncmpayuu.

HabmroneHre MeXaHHIeCKOro IBIKEHHS Tella.

M3mepenne ckopocTu NPsSMOIMHEHHOTO IBUKEHHUSL.

Habmonenue sBIeHUs HHEPLIHH.

Habmronenue n3MeHeHUs CKOPOCTH IIPH B3aUMOIEHCTBUH Tell.

CpaBHeHUE Macc 110 B3aUMOJEHCTBUIO TeL.

CrnoxeHue CuJl, HalpaBJIeHHbIX 110 OJJHOW MPSIMOU.

)pamopHvie p 1 U onvlmbol.

Omnpezenenne CKOPOCTH PaBHOMEPHOTO JIBIDKEHHS (IIApHKA B KMAKOCTH, MOJISIH IeKTPUUECKOr0 aBTOMOOHIIA U Tak Jajee).

Omnpezenenne cpefHeil CKOPOCTH CKOMbKEHHS OpyCKa MM IapHKa [0 HAKJIOHHOH IIIOCKOCTH.

OmnpezeneHne IIOTHOCTH TBEPIOTO Tela.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTXEHHA (IedopMalin) NpyKUHbI OT NPUIOKEHHOW CHIIBL.

OMBITEL, IEMOHCTPHPYIOIIUE 3aBUCUMOCTb CHIIBI TPEHHS CKOJIBKEHHUsI OT Beca Tela U XapaKTepa CONPUKACAIONINXCS TOBEPXHOCTEH.
JlaByienne TBEPABIX TeJl, *KHAKOCTell H ra30B.

JlaBnenue. CriocoObl yMeHbIICHHs U yBeJIHYeHHs JaBieHus. JlapiaeHue raza. 3aBUCHUMOCTb IaBIICHHA ra3a oT oObeMa, Temmeparypsl. [lepenaua maBrmeHus
TBEPABIMU TeJIaMHU, )KUIKOCTSIMU U razaMu. 3akoH [Tackans. [IneBMaTHYeCKHe MAIIUHBL. 3aBUCUMOCTb JAABICHHS XKUAKOCTH OT IIyOHHBL. ['MapocTaTHuecKuit mapamokc.
Coobmarommecst cocysl. I'npasmideckie MEXaHH3MBL.

Atmocdepa 3emnu u atmochepHoe maBieHue. [IpuunHbl cyniecTBOBaHMs Bo3ayuiHoi o6onouku 3emmu. Omeir Toppuduemnu. M3mepenue atMocdepHOTO
JaBIeHHs. 3aBUCUMOCTb aTMOC(HEPHOro JaBIeHHS OT BBICOTHI HAJl ypoBHEM Mops. [IpuGops! A1t H3MepeHHst aTMOC()EPHOTO JaBICHUS.

JlelicTBHe XHUAKOCTHU U r'a3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaronias (apxumenoa) cuiia. 3akoH Apxumena. [lnaBanue ten. BosyxoriaBanne.

Hemoncmpayuu.
3aBHCHMOCTH JJABJICHUSI Ta3a OT TEMIICPATYPHL.

INepenaya naBieHHS KUAKOCTHIO U Fa30M.
Coo0uiaromuecs cocy/isl.
T'unpasnmueckuii mpecc.
[IposiBreHHE NEeHCTBHS AaTMOC(EPHOTO JaBICHUS.
3aBUCHMOCTb BBITAJKUBAIONIEH CHIIBI OT 00bEMA MOIPYKEHHOM YacTH TeNa M ITIOTHOCTH JKHKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CHJIIBI BECY BHITECHEHHOMU JKHIKOCTH.
VYcnoBue mIaBaHus TeJ: IUIABaHUE MIIH TTOTPYKEHHE Tell B 3aBUCHMOCTH OT COOTHOLICHUSI INIOTHOCTEH Tella M SKUIKOCTH.
)pamopHvie p 1 U onvlmol.
HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOW B KUAKOCTh YaCTH TeJa.
OmnpezeneHne BHITAIKUBAIOIIEH CHIIBI, ISHCTBYIONIEH Ha TEJO, HOrPYKEHHOE B KHUAKOCTb.
IIpoBepka HE3aBUCHMOCTH BHITAJIKUBAIOIIEH CHJIbI, IEHCTBYIONIEH Ha TENIO B )KHIKOCTH, OT MacChl Teja.
OnBIThI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CUIIBI, ACHCTBYIOIIEH Ha TENO B JKHUIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH Tea
1 OT IUIOTHOCTH JKHAKOCTH.
5.  KoHcTpynpoBaHue apeoMeTpa WiIN KOHCTPYUPOBAHKE JIOIKH H OIPEIEICHUE e€ IPy30I0IbEMHOCTH.
PaGora u MouIHOCTh. DHeprus.

Mexannueckas paboTa. MoOIIHOCTb.

ITpocTble MEXaHU3MBI: phIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecus pbryara. IIpuMeHeHue mpaBuia paBHOBECHs pbluara K OJIOKy. «3o0i0TOe
npaBunoy Mexanuku. Koadoumuent nonesnoro neiictaust (ganee — KI1J/1) mpocTsix MexaHu3MoB. IIpocTble MeXaHU3MEI B OBITY M TEXHHUKE.

Mexanunueckas sHeprus. Kunernyeckas 1 noTeHIHanbHas sHeprus. [IpeBpaiieHne o1HOro BUaa MEXaHUYECKOH SHEPruH B APYTroil. 3aKOH COXpaHEHHs SDHEPTHU
B MEXaHHKe.

SR WNEGNE

WP QwNE

RN QOORONRE

PLONPQONOORWNE



[emoncmpavyuu.

1. IIpuMmepsl MPOCTHIX MEXaHU3MOB.

Jabop P D bl U OnbvIMbL.

1. Omnpexenenue paboThI CHIIBI TPSHHS IPH PABHOMEPHOM JBIDKCHHH TeJa [0 FOPH30HTAILHON TOBEPXHOCTH.
2.

3.

VccenenoBanue yciuoBUil paBHOBECHS phIUara.
W3mepenne KI1JI HakIOHHO# MIIOCKOCTH.
4.  V3ydeHue 3aKOHA COXPAHEHHUsI MEXaHUUYECKOI SJHEPrHH.
8 KJIACC

TenioBble sIBJICHHS.

OCHOBHEIE TTOJIOKEHHS] MOJIEKYISIPHO-KHHETHIECKOI TEOPHH CTPOSHHS BemmecTBa. Macca i pa3Mepbl aTOMOB M MOJIEKYJI. OTIBITHI, HOATBEPKAAIOIINE OCHOBHBIE
TIOJIOXKEHHS MOJICKYISIPHOKHHETUYECKOI TEOPUH.

Mopenu TBEPIOTO, )KHIKOTO U ra3000pa3Horo cocTosiHui BenectBa. Kpucrammueckue u amopdusie Tena. O0bsICHEHHE CBOICTB ra30B, )KUIKOCTE 1 TBEPIBIX
TeJl Ha OCHOBE MOJIOXKEHUH MOJIEKY/IIpHO-KUHETHUeCKOoH Teopun. CMaunBaHHe U KalWIULIPHbIE ABjIeHuUs. TeluioBoe paclIupeHye U cxkaTHe.

Temmeparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBIDKCHHS dacTHI. BHyTpeHHss sHeprus. CrnocoObl M3MEHEHUS BHYTpPEHHEH JHEpIrHH:
TeILIoNepeaaya U CoBepleHne paboThl. BHbl Teruionepeaayn: TEMIONPOBOAHOCTb, KOHBEKIMS, H3IIyUYCHHE.

KonuuectBo TemIoTsl. Y AenbHas TEINIOEMKOCTD BelecTBa. Terioo0MeH U TeIioBoe paBHOBECHE. Y paBHEHHE TEIIOBOro Oananca. [lnaBneHue u oTBepaeBaHme
KPHUCTAJUIMYECKHX BEHIECTB. Y[enbHas TemuIoTa miasieHus. [lapooOpa3oBanue u koHneHcanus. Mcmapenue. Kunenwe. YienpHas TemsoTa mapooOpa3oBaHUSL.
3aBUCUMOCTb TeMIIEPaTyphbl KUIICHUS OT aTMOC(EPHOTO JIaBJICHHSI.

BrnaxHocTh Bo3tyxa.

OHeprus TOIUIMBA. Y IeNbHAs TEIIOTa CTOPAHHS.

IpuHuune! paboTsl Ternopbix asurarenei KI1/1 rerioBoro apuratens. TemioBble JBUraTeN U 3aliUTa OKPYsKaroLen cpepl.

3aKoH COXpaHEHUs! U IPEBpPAIlieHHs SHEPTUH B TEIUIOBBIX MpOIleccax.

Jlemoncmpayuu.

Habmonenue OpoyHOBCKOTO ABUKEHUSI.
Hab6mronenne muddysum.
Habmronenue sBICHUH CMauNBaHUS U KaIIWUIIPHBIX SBJICHHIL.
HabunroneHue TeroBoro pacumpeHus Tei.
V3sMeHeHue naBlieHHs ra3a IPU U3MEHEHUH 00bEMA U HArPeBaHUH MM OXJIAXKICHHU.
IpaBniia U3MepeHNs TeMIIEPaTyphIL.
Bunp! termonepenaun.
OxJ1ax1IeHue IPU COBEPIICHUU PAOOTBHI.
HarpeBanue npu coBepueHHH pabOThl BHEITHUMU CHIIAMH.
0. CpaBHeHHE TEILIOEMKOCTEH PAa3INYHBIX BEIIECTB.
1. HaOmroneHue KUIEeHHs.
2. HabmroneHue NOCTOSHCTBA TEMIIEPATYPHI IIPH IUIABICHUH.
Moienu TenaoBbIX ABUraTeIeH.
)pamopuwie p bl U ONBINBL.
OmnBITH IO 00HAPYKEHUIO ASHCTBHS CHJI MOJICKYJIIPHOTO NIPHTSDKEHHUSI.
OmnBITH O BRIPALIMBAHUIO KPHCTAIUIOB IIOBAPEHHOM COJIM MIIH caxapa.
OmnbIThI IO HAGIIOJEHUIO TEILIOBOTO PACIIUPEHHS Ia30B, XKUAKOCTEH 1 TBEPABIX Tell.
OrmnpeneneHre JaBIeHNs BO3MyXa B OJUIOHE IINTPULIA.
OMBITEL, IEMOHCTPHPYIOIIUE 3aBUCHMOCTh JaBJICHUSI BO3AyXa OT €ro 00bEMa 1 HarpeBaHHs MU OXJIaXKICHHU.
ITpoBepxka runoTe3sl MMHEHHON 3aBUCUMOCTH JIUHBI CTOJIONKA SKHIKOCTH B TEPMOMETPUUECKON TpyOKe OT TeMIepaTyphl.
Habmronenve n3MeHeHns BHyTPEHHEH SHEPTUH Tella B pe3yiIbTaTe TeIuIoNepeaady i paboThl BHEIIHUX CHIL.
HccnenoBanue siBNeHHs TEINIOOOMEHA IPH CMEIIMBAHUH XOJIOAHOW M TOPSTYEer BOJIBL.
Omnpezenenue KOIHIECTBA TEIIOTHI, IOIy4eHHOTO BOJOH IPH TEII000MEeHe ¢ HAarpeThIM METAJLIHNYECKHM LIHIHHIPOM.
Onpenenenue yeabHON TEIIOEMKOCTH BEILECTBA.
HccnenoBanue mporecca HCIIapeHHs.
OmnpezeneHne OTHOCUTENILHON BIaKHOCTU BO3AyXa.
13. Ompenenenue yaeabHOH TEINIOTH IUIABICHHS JbA.

DJleKTpHYecKre U MATHUTHBIE sSIBJICHUS.

OnexTpuzanus Ten. J[Ba poa dneKTpUUeCKUX 3apsiioB. BzanmoelicTBre 3apsskeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTB CHITBI B3aUMOAEHCTBUS 3apsHKEHHBIX
TEJI OT BEIMYHHBI 3aPSIJIOB U PACCTOSIHHUS MEXTY TEJIaMH).

OnexTpudeckoe none. Hanpsk€HHOCTh 31eKTpHYIecKoro noJst. [IpuHIuI cynepno3uiuy 2IeKTPUIECKHX Hoiel (Ha KaueCTBEHHOM yPOBHE).

Hocutenu »sneKTpHdYecKHX 3apsioB. ODIeMEHTapHBIA diekTpudyeckuil 3apsn. CrpoeHue aToma. I[IpOBOOHHKM M JUINIEKTPUKH. 3aKOH COXpPAaHEHUA
NIEKTPUYECKOTO 3apsiya.

DIEeKTPUYECKUH TOK. YCJIOBUS CYHIECTBOBAHHS AJIEKTPUYECKOr0 TOKA. MCTOYHMKM MOCTOSHHOTO TOKa. JIEHCTBHS SJEKTPHUYECKOro TOKa (TEmIoBoOe,
XMMHYECKOEe, MArHUTHOE). DIEKTPUUECKUH TOK B KUAKOCTSAX U ra3ax.

Onextpuueckas ens. Cria Toka. DinekTprdeckoe HanpspkeHne. COnpoTHBICHUE IPOBOHUKA. Y IETIbHOE CONTPOTHBIICHHE BellecTBa. 3akoH OMa JUIsl yJacTka
nenu. [locnenoBaTtensHoe U MapaienbHOE COSAUHEHUE TIPOBOJHUKOB.

Pabota ¥ MOLIHOCTH 3JEKTpHYECKOro Toka. 3akoH JDkoyms—JIeHna. DnexTpuyeckue Lenud U MOTPEeOUTENH SIEKTPUYecKod 3Hepruum B ObiTy. KopoTkoe
3aMbIKaHUe.

IMocTosiHHbIe MarHUTHL. B3anMozaelcTBHE OCTOSHHBIX MarHUTOB. MarnuTHOe mose. MaruutHoe mosie 3eMiIM U ero 3HaueHHe JUIL XKU3HU Ha 3emie. OmbIT
OpcTena. MarauTHOE HOJIE 2IEKTPUIECKOro ToKa. [IpuMeHeHne 21eKTpOMarHuToB B TeXHHUKeE. J[eHCTBHE MATHUTHOTO IOJIS HA IPOBOAHHK C TOKOM. DIEKTPOABUraTeIb
MIOCTOSTHHOTO TOKa. Vcronb30BaHue dJIEKTPOABUIaTeN el B TEXHHYECKHX YCTPOHCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SIBnenuwe snekTpoMarHuTHOW wnHAykumd. IIpaBmiio Jlenma. DiextporeHepatop. CrocoObI TOTyYEHHs OJIEKTPUYECKOH JHEPrHu.
DNeKTPOCTAHINH HA BO30OHOBIAEMBIX HCTOYHUKAX YHEPTUHL.

[Memoncmpavuu.

DexTpH3anus Tel.

JIBa poza dIIeKTPHYECKHX 3apsI0B U B3aUMO/CHCTBHE 3apsDKCHHBIX Tell.
YcTpoicTBO U eiicTBHE 21EKTPOCKOTa.
DeKTpocTaTHIecKast HHIYKIH.

3aK0H COXpaHEHHUS IEKTPHIECKHX 3apSI0B.
ITpOBOIHHMKY U JUIIEKTPHKU.

MoenupoBaHUe CHIIOBBIX JIMHHH 3JIEKTPHIECKOTO OIS
VcTOYHHMKH HOCTOSIHHOTO TOKA.

JlelCTBHS /IEKTPUYECKOTO TOKA.

0. DneKTpuYecKHid TOK B )KUIKOCTH.

1. Ta30Bblif pa3psn.

12. V3MepeHue CHIIbI TOKA aMIIEPMETPOM.

13. V3MepeHue 31eKTPUUECKOTO HAPSHKEHHS BOIBTMETPOM.
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Peocrar 1 Mara3uH CONpPOTHBIICHHUI.

BsaumozeiicTBie OCTOSHHBIX MarHUTOB.

MozenupoBaHie HEBO3MOXXHOCTH Pa3ACICHHs TOJIIOCOB MarHHTa.
MopenupoBaHue MarHUTHBIX MOJICH MTOCTOSIHHBIX MAarHUTOB.
OmnsIT DpcTena.

MarHuTHOE T0JIe TOKa. DJIEKTPOMArHHuT.

JleiicTBME MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DIEeKTPOIBUraTellb MIOCTOSHHOTO TOKA.

HccnenoBanue siBICHHS SIEKTPOMArHUTHOM HHAYKIIHH.

OnbiTel apazes.

3aBUCHMOCTD HAIPABJICHUS] HHIYKIUOHHOTO TOKA OT YCJIOBHIA €0 BOBHUKHOBEHHSI.
DIEKTPOreHepaTop MOCTOSHHOTO TOKA.
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21.
9 KJIACC

)pamopHwie p bl U Onvlmbol.
OnbIThI 10 HAOJIOICHUIO MIEKTPU3ALMHU TEJI MHAYKIHUEH U IIPU CONTPUKOCHOBEHUH.

HccenenoBanue AefCTBHS HIIEKTPHIECKOTO MO Ha IPOBOAHHUKY U AUDIEKTPUKH.

COopka 1 npoBepKa padoThl AEKTPUIECKON LENH IIOCTOSHHOTO TOKA.

H3mepeHue U peryupoBaHHUE CHIIbI TOKA.

Vi3mMepeHue u peryInpoBaHue HAIPSDKEHHUS.

HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT COPOTHBIICHUS PE3UCTOPA U HANIPSKEHUs] Ha PE3UCTOpE.

OnBIThI, IEMOHCTPHUPYIOIIUE 3aBUCUMOCTb JIEKTPUUECKOTO COIIPOTHBIIEHUSI IIPOBOIHUKA OT €ro UIHHBI, IO AU OIEePEYHOro CeYeHus U MaTepuana.
ITpoBepka npaBmIIa CIOKEHUS HAIPSDKEHHUH [IPH IOCIIEI0BATEILHOM COSIUHEHNH IBYX PE3HCTOPOB.

ITpoBepxka npaBuiIa JJIs CHIIBI TOKA IIPH IapaJuleIbHOM COSMHEHUH PE3UCTOPOB.

Omnpezenenne paboThl NEKTPUUECKOTO TOKA, HIYILETO YEPE3 PE3UCTOP.

OmnpezeneHre MOITHOCTH 2JIEKTPUIECKOT0 TOKA, BEIIEISEMOH Ha pe3nucTope.

HccnenoBanue 3aBHCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HaNpsDKEHHs Ha Hell.

Onpenenenune KITJ] narpesaresns.

VccnenoBanie MarHUTHOTO B3aUMO/IEHCTBHS IOCTOSTHHBIX MarHUTOB.

V3ydyeHue MarHUTHOTO IIOJIsl HOCTOSIHHBIX MarHUTOB IPH UX 00bEJUHEHUH U Pa3e/ICHHN.

HccnenoBanue JeHCTBUS MIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPHUPYIOIIUE 3aBUCHMOCTh CHIIBI B3aMMOJEHCTBHS KaTyIIKK C TOKOM M MarHUTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.
W3ydeHue 1eficTBUS MarHUTHOTO IOJIS HA IPOBOJHHUK C TOKOM.

KoncTpynpoBanue 1 u3ydeHue paboThl HJIEKTPOABUTATENA.

M3mepenne KI1J] anexTpoaBuraTenbHOi yCTaHOBKH.

OMBITHI O UCCNIEIOBAHUIO ABJIEHUS DIEKTPOMAarHUTHON HHAYKIMU: UCCIIEOBaHHE N3MEHEHUH 3HaUeHNUs] 1 HalpaBJIeHUs] HHAYKIMOHHOIO TOKA.

MexaHnyeckue siBJIeHHs.

Mexanuueckoe aABmkeHue. MartepuaibHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh MEXaHUUECKOT'O IBIKeHUsI. PaBHOMEpHOE NIPSMOIMHENHOE IBIKEHUE.
HepasHoMepHOe npsiMoJIHHEIHOe nBrbKeHHe. CpeHss 1 MTHOBEHHAsl CKOPOCTh TeJla IPH HEPaBHOMEPHOM JIBIDKCHUH.

Yckopenue. PaBHoyckopeHHOE npsMonnHeliHoe aprxkeHue. CBoOoaHoe najenue. Onbithl [anuies.

PaBHOMepHOE IBMKEHUE 10 OKpY>KHOCTH. [lepuos u yactoTa oOpaiieHus. JIuHelHas U yriioBasi CKOpocTu. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

Iepsrrit 3axon HeloTona. Bropoii 3axon HetoTona. Tpertuii 3akon HeroTona. ITpuHIMI CynepHo3HIMU CHIL.

Cuna ynpyroctu. 3akon I'yka. Cuita TpeHus: CHla TPeHHs CKOJIBKEHHUS, CUIa TPEHHS MOKOs, APYTHe BUIBI TPSHHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TSATOTEHMS. YCKOpeHHe cBOOoAHOro mazxeHus. [Buwkenue IiaHeT Bokpyr Comnna. IlepBas KocMHYecKas CKOPOCTb.
HeBecoMocTb 1 neperpysku.

PaBHOBecue matepuaabHON TOUKH. AOCOMIOTHO TBEPIOE Teo. PaBHOBecHE TBEPJOTO TeNa € 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuitbl. LleHTp TsokecTH.

Nmnynse Tena. 3Menenne umiyibca. ViMmynbe cubl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTHBHOE ABM)KEHHE.

MexaHnndeckas paboTa ¥ MOLIHOCTb. PaboTa CHII TSDKECTH, YHPYrocTH, TpeHHs. CBs3b 3HEpruu U paboThl. [loTeHInuansHas YHEprus Tena, IO JHATOTO Haj
MMOBEPXHOCTHIO 3eMiH. [loTeHnManbpHas SHeprus cxaTtod npyxuHbel. Kunernueckas sHeprusi. Teopema 0 KMHETHYECKOW SHEPTUH. 3aKOH COXPAaHEHUsS] MEXaHHUYECKOH

SHEPTHUH.

[Memoncmpavuu.

ok wNE

Habmonenne MexaHU4eCKOTro IBUKEHHS Tella OTHOCUTENIBHO Pa3HbIX Tell OTCUéTa.

CpaBHeHue IIyTel U TPaeKTOPHUIA JBIKEHUS] OJHOTO M TOTO Xe Tella OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.
M3mepeHne CKOpOCTH U yCKOPEHHUS MPSIMOJINHENHOTO ABUKEHHUS.

HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JIBHKEHUSL.

Habmonenue OBKeHH Tella 10 OKPYKHOCTH.

HabmroneHre MeXaHHYECKHX SIBIICHUH, IPOMCXOMSAIINX B cucteMe oTcuéra «Tenmexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEHHO
KkaOuHeTa Gpu3nKu.

3aBHCHMOCTb YCKOPEHHUS TeIa OT Macchl Tea U JeHCTBYIOLIeH Ha HeTO CHIIbL.

Habmrosienne paBeHCTBa CHIT TIPH B3aHMOICHCTBHM Tell.

V3meneHue Beca Tea MPU yCKOPEHHOM JIBIDKCHHH.

Ilepenaua umiysbca npu B3aUMOAEHCTBUHU TeIl.

IIpeoGpa3oBaHys SHEPTUH TIPU B3aHMOJCHCTBUH Tell.

CoxpaHeHHe HMITYJIbca IPU HEYIPYTOM B3aHMOACHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aHMO/ICHCTBHU.

HabnroneHue peakTHBHOTO JIBYDKESHHSL.

CoxpaHeHHe MEXaHHIECKON SHEPTUH IIPH CBOOOTHOM MaJICHUH.

CoxpaHeHHe MEXaHHIeCKON YHEePTrUH NIPH JBIKCHUH Tella 0] JeHCTBUEM MPYIKUHEL

0.
1
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)pamopHwie p 1 U OnbIMbL.
KoHcTpynpoBaHue TpakTa I pa3roHa U JaJbHEHIIero paBHOMEPHOTO IBIKCHUS IIapHUKa WITH TEJICHKKH.

OrnpeneneHne CpeHei CKOPOCTH CKOIBKEHHUS OpycKa MM ABMKCHHS [IapUKa 110 HAKIIOHHOH MIOCKOCTH.

OnpezeneHne yCKOPEHHs Tela IPU PaBHOYCKOPEHHOM JBIDKEHHH 1O HAKJIOHHOH IIIOCKOCTH.

VccnenoBanue 3aBHCHMOCTH IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3 HadalbHOH CKOPOCTH.

IpoBepKa rUIIOTE3BI: €CIIM P PABHOYCKOPEHHOM ABIDKCHHHU 03 HaualbHOI CKOPOCTH ITyTH OTHOCSITCS KaK Psii HCYETHBIX YHCEIN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMECHH OJIMHAKOBBI.

VccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHUS CKOJIBKESHHS OT CHJIBI HOPMAJIEHOTO TABJICHUSL.

Onpenenenne K03GGUIUCHTA TPSHUS CKOIBKEHHSI.

Omnpenenenne KECTKOCTH NMPYKUHEL

Omnpenenenre paboThI CHITBI TPEHUS IIPH PABHOMEPHOM JIBIKEHHUH TEJa 10 TOPH30HTaIbHOM ITOBEPXHOCTH.

Omnpezenenue paboThI CHIIBI YIPYTOCTH IMPH HOABEME IPy3a C HCIOIb30BaHUEM HETIOABIKHOTO U MOBIDKHOTO OJIOKOB.

HW3yueHne 3akoHa COXpaHEHUsI SHEPTHH.

MexaHnnyeckue KoJjieGaHusi M BOJHBI.



Koneb6atensHoe aBrkeHre. OCHOBHbIC XapaKTEPUCTHKU KOJICOAHHUI: IEPUOJ, YACTOTA, aMIUTUTY . MaTeMaTHYeCKHil ¥ Py KUHHBIA MasTHUKH. [1peBpaiieHre
9HEPTHH MPH KOJIeOATEILHOM JIBUKCHUH.
3aryxatommue konebanus. BeiHyxneHHbIe koneOanus. Pesonanc. Mexannueckue BoHbl. CBOWCTBAa MEXaHUYECKUX BOJIH. [IpO0JIbHBIC ¥ IONEPEYHBIEC BOJIHBL
JliHA BOJTHBI M CKOPOCTH €€ pacnpocTpaHeHus. MeXxaHHYeCKUe BOJIHBI B TBEPAOM Tejle, CeHCMHYECKHE BOJHBL.
3ByK. [']pOMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHHe 3ByKa. VIH(pa3Byk U yIbTpas3ByK.
Hemoncmpayuu.

Hab6nronenue konebaHuii Tes Moz ASHCTBUEM CHIIbI TSHKECTH H CUIIBI YIIPYTOCTH.
Habmonenue konebaHuii Tpy3a Ha HUTH U Ha IPY)KUHE.

HabmrofeHne BBIHYKICHHBIX KOeOaHH 1 pe30HaHCa.

PacnpocTpaHeHue Npoa0JIbHBIX U MONIEPEUHbIX BOJIH (Ha MOJIEIIH).
HabmroeHne 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHL.

AKxycTHYECKUI pe30HaHC.

NoorwNPRgQOOMWNE

)pamopHwie p bl U ONbLMGL.
OnpejesieHue 4acToThl ¥ NepHoia KojeOaHui MaTeMaTUYeCKOro MasiTHUKA.

OmnpezeneHne 4acTOTH U EPHOJA KoJeOaHHl NPY>KHHHOTO MasTHUKA.

HccnenoBaHue 3aBUCMMOCTH HEPHO/A KOJNEOAHNH MOBEIICHHOTO K HUTH TPY3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHO/IA KOJICOAHUH MPY>KMHHOTO MasgTHUKA OT MacChl rpy3a.

ITpoBepka HE3aBUCUMOCTH MEPHOJA KOoIeOaHU ! Ipy3a, HOABEIICHHOTO K HUTH, OT MacChl Ipy3a.

OIBITHI, ISMOHCTPHUPYIOIINE 3aBUCUMOCTb IEPHOJA KOJICOAHUI PY)KMHHOTO MasiTHUKA OT MAaCChI IPy3a U KECTKOCTH IPYKUHBL.
W3Mepenue ycKopeHHst CBOOOIHOTO MaICHHS.

3HeKTp0M2FHMTHOe 1oJI¢ U 3JICKTPOMArHUTHBIC BOJIHBI.

DJEKTPOMAarHUTHOE TM0Jie. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBAa BJIEKTPOMArHUTHbIX BOJH. Illkana 31E€KTPOMArHUTHBIX BOJIH.

3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBO# CBSI3H.
DnekTpoMarHuTHas npuposa csera. Ckopocts cBeta. BostHOBBIE CBOIICTBA CBETA.

[Memoncmpayuu.

1. CoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2.  BomHOBBIE CBOMCTBa CBETA.

Jlabopamopnusie p bl U ONbLMbIL.

1. 3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOLIBbIO MOOMIILHOTO Tene(oHa.

CBeTOBBIE SIBJICHUS.
JIyueBas mozens cBeta. Mcrounuku cera. [Ipsmonuneiinoe pactipoctpanenue ceera. 3atMenus: Connua u JIynsl. Otpaxenue ceta. [lnockoe 3epkaiio. 3akoH
OTpaXXCHHs CBETA.
Ipenomienne cBera. 3akOH HpeIOMIICHUS cBeTa. [loHOe BHYTpeHHee OTpakeHHe CBeTa. VcIonbp30BaHNe ITOJTHOTO BHYTPEHHETO OTPaKSHHS B ONTHYECKUX

CBETOBO/IAX.

Hcnonp3oBanue

JIunza. Xon mydeit B tunze. Onrudeckas cucrema (oToamnmnapara, MUKpOCKOIIa U Tejieckomna. ['J1a3 kak onTudeckas cucteMa. BIn30pyKoCcTh U AaibHO30PKOCTb.
Pasnoxenue 6enoro ceera B crekTp. OnbITel HeroToHa. ClioXkeHHe CIIeKTpallbHBIX [BETOB. J{uciepcus cBeTa.
[Memoncmpayuu.
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IIpsmonuHelHOe pacpoCTpaHEeHUE CBETa.

OtpaxkeHue cBeTa.

Ionyuenne n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomienue cera.

OnTuyeckuit CBETOBOJ.

Xop mydeit B coOuparomieit T1H3e.

Xon nyuell B pacceuBaromeil JIuH3e.

IMoy4enne n300paskeHH ¢ MOMOIIBIO JTHH3.

[puHimn aeicTBust poToanmapaTa, MUKPOCKOIA H TEIECKOIA.
Mopenb riasa.

Paznoxenne 6e0ro cBeTa B CIEKTP.

INomy4enue Georo cBeTa MpH CIOXKEHUH CBETa PA3HbIX I[BETOB.

NouoAWNEg

pamop P bl U OnvIMbL.
HccnenoBanne 3aBHCHMOCTH YTJIa OTPAKEHHS CBETOBOTO JTyda OT yIJla MajeHHs.

V3y4eHne XapaKTEpUCTUK H300paXCHUS PEAMETa B INIOCKOM 3epKalle.

HccnenoBaHue 3aBHCUMOCTH YIJIa IPEIOMIICHHS CBETOBOTO JIy4a OT yIJla MaJeHHs Ha TPAHUIIE «BO3LYX—CTEKIION.
IMomyueHne n300paXkeHNIi ¢ MOMOIIBIO COOMPAFOIIEiT JIMH3HL.

Onpenenenre HOKYCHOTO PaCCTOSHUS M ONTHYESCKON CHIIBI COOMPATOLIEH JTHH3bI.

OMnBITHI O Pa3JIOKEHHIO OEJNIOr0 CBETA B CHEKTP.

OMBITH O BOCIIPHATHIO IBETA MIPEIMETOB IIPH HX HAOIOICHUHN Yepe3 BETOBBIC (DHITBTPEL.

KBaHTOBbIE sIBJICHHS.
Omsite Pesepthopaa u mnaneraprast Moaens atoma. Mozers atoma bopa. Hcnyckanune u morinoinenue cseta atoMoM. Keautel. JInHeHyaTsie CieK TPbL.
PamnoaktuBHOCTE. Anb(a, Oera- M ramma-m3nmydeHus. CTpoeHWe aTOMHOro supa. HykioHHas Mopenb aTtoMHOro sijpa. M3ortomsl. PagmoaxTuBHBIE

npespamenus. [lepruox momypacmana aTOMHBIX siiep.
SnepHsle peaknuy. 3aKOHbI COXPAaHEHUS 3apPSI0BOr0 H MACCOBOTO YHCEN. DHEPrHUs CBSI3H aTOMHBIX siaep. CBsI3b MacChl M SHEpruu. Peakiuu cuHTe3a U JeIeHNT
anep. Uctounnku sneprun ConHua u 3371
SlnepHas sHepreTuka. JleficTBUS paAlOaKTUBHBIX U3IyYCHUI Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CIeKTpBI H3ITyYeHHUs U MOTJIOLICHUSL.

CHeKTpBI pa3InyHbIX Ta30B.

CriexTp Boiopoa.

Habmronenue TpekoB B kamepe Briibcona.

Pabora cuéTurka HOHU3UPYIOIINX U3y ICHUI.

PerucTparus u3nydeHus IPUPOIHBIX MUHEPATIOB U IPOTYKTOB.

WP QOoOUORAWNE

)pamopHvie p 1 U OnbIMbL.
HabnroieHue CIUIONIHBIX M IMHEHYAThIX CIIEKTPOB U3y UCHUS.
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTHU YaCTHIIBI 10 TOPMO3HOMY Iy TH (TI0 (poTorpadusim).

W3Mepenne pagroaKTHBHOTO (hOHa.

IToBTOpPHTEILHO-00001 AN MOZLYJIb.
IToBTOpHTENEHO-0000IIAIONMI  MOMYIb NpEeJHA3HAYEH [JIi CHCTEMATH3alMH M O00OOLICHMS MPEeJMETHOrO0 COIEPXKAHHMS U ONBITA JEATEIbHOCTH,
PHOOPETEHHOTO MPH M3YUEHHH BCETO Kypca (PU3MKH, a TAKXKe ISl OATOTOBKH K OCHOBHOMY T'OCY/IapPCTBEHHOMY 3K3aMeHY O (PU3HKE JUIS 00yJarOIIHXCsl, BBIOPABIIIAX
3TOT y4eOHbIil IIpeaIMeT.
I1py n3ydeHnn TaHHOTO MOy PEANM3yIOTCS M CHCTEMATU3UPYIOTCS BUBI IEATEIBHOCTH, Ha OCHOBE KOTOPBIX 00ECTICYMBAETCS JOCTHIKECHHUE TP GAMETHBIX H
METanpeIMETHBIX TUIAHUPYEMBIX PEe3yIbTaToB 00ydeHHsl, (HOPMUPYETCsS €CTECTBEHHOHAYUHas IPaMOTHOCTb: OCBOGHHE HAYUHBIX METOJOB HCCIIEJIOBAHUS SBICHHIA



HPUPOJIBI M TEXHUKH, OBJIAJCHHE YMEHHSAMH OOBSCHATh (PH3MUCCKUE SIBICHHUS, NPUMEHSS MOJNyYCHHbIC 3HAHMS, PELIaTh 3aJadd, B TOM YHCIE KAa4YeCTBCHHBIC H
9KCIIEPHMEHTAIIBHBIC.

[pUHIMINATBHO [ACSTEIBHOCTHBIN XapakTep NaHHOTO pasfielia peaan3yercs 3a CYET TOro, 4To OOydYarouuecs BBIMONHSAIOT 33/aHKs, B KOTOPHIX WM
HpejuIaraeTcs:

Ha OCHOBE MOJIyYCHHbBIX 3HAHHH PACIIO3HABATH ¥ HAYYHO OOBSCHSITH (PU3MUCCKUE SIBJICHHUS B OKPY’KAIOLICH IPUPOAE U [OBCEAHEBHOI JKHU3HN;,

HCHOJIb30BATh HAYYHBIE METO/IbI HCCIICJOBAHNS (DH3NYECKUX SBICHUH, B TOM YHCIIE ISl HPOBEPKH TMIIOTE3 M MOIYYCHHS TEOPETHUECKHX BBIBOJIOB;

OOBSICHATH Hay4HbIC OCHOBBI HAHOOJIEe BaJKHBIX JOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHH, HAIPHUMEP, PAKTHYECKOT0 UCIIOJIb30BAHMS Pa3IHYHbIX HCTOYHHKOB
9HEPryuH Ha OCHOBE 3aKOHA IIPEBPAILCHUS I COXPAHEHHS BCEX U3BECTHBIX BHIOB SHEPTHH.

Kakgas W3 TeM [aHHOTO MOMYJsi BKIIOYACT OKCIEPHMEHTAIBHOE HCCIENOBaHHE 00OOMaromero xapakrepa. Momyib 3aBepIIaeTCsi MPOBEICHHEM
JIHAarHOCTHYECKOH M OLIEHOYHO! PaboThI 38 KypC OCHOBHOTO OOILIEro 00pa3oBaHus.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

U3ydeHne GU3MKU HAa YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus HAPABJICHO Ha TOCTHXKECHUE TMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pe3yibTaToB.

B pesynpTare nsydeHus (GU3NKH Ha ypPOBHE OCHOBHOTO 00IIero odpasoBanus y obydarommerocs 6yayT chOpMHPOBAHBI CICTYIONINE IMIHOCTHBIE PE3YIbTaThI
B YaCTH:

. 1) NIaTPHOTHYECKOI0 BOCIIMTAHHUS:

- IIPOSIBJICHHUE HHTEPECa K HCTOPHH H COBPEMEHHOMY COCTOSIHMIO POCCHICKO# (pU3NUECKON HayKH;

- IEHHOCTHOE OTHOLICHHE K JOCTIDKEHUSIM POCCHIUCKHX YUEHBIX -(PU3HKOB;

2) rpaKIaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCHUTAHUS:

- TOTOBHOCTb K aKTMBHOMY Y4YacCTHIO B 0OCYKIEHHU OOIECTBEHHO 3HAYMMBIX M 3THYECKHX MPOOJIEM, CBA3aHHBIX C IPAKTHYECKUM IIPUMEHEHUEM JIOCTHXKCHUH
¢bm3uKy;

- 0CO3HAaHKE BaKHOCTU MOPAJIbHO-3TUUECKUX IPHHIIUIIOB B IEATEILHOCTU yYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUSA:

- BOCTIPUSATHE JCTETUUECKHUX KaueCTB (PU3HIECKOH HAyKH: €€ TapMOHUYHOTO MIOCTPOSHHUS, CTPOrOCTH, TOYHOCTH, TAKOHHIHOCTH;

4) HeHHOCTH HAYYHOTI'0 NO3HAHUS

- OCO3HAHKE LIEHHOCTH (PU3MIECKON HAYKH KaK MOLIHOIO HHCTPYMEHTA MO3HAHKS MHUpPa, OCHOBBI Pa3BUTHsI TEXHOJIOT Ui, BaKHEHIIIEH COCTABIIOLICH KyIbTYPBI;
- pa3BHUTHE HayYHOU JIF0003HATENLHOCTH, HHTEpEca K HCCIIEA0BATENIbCKOM AesTEbHOCTH;

5) ¢popMupOBaHUS KYJIbTYPHI 310POBbSl U 3MOIMOHAILHOTO GJIArOMOIYYHs:

- OCO3HAHHME LIEHHOCTH OE30MacHOro obpasa *KU3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BXKHOCTH HPaBUII OE30MIACHOTO MOBEACHHS HAa TPAHCIIOPTE, Ha
JI0porax, ¢ YEKTPHIECKHM U TEIUIOBBIM 000pyJOBaHHEM B JOMAIIHHX YCIOBHSX;

- chOpMUPOBAHHOCTD HAaBBIKA Pe(ICKCHH, IPU3HAHNUE CBOETO TIpaBa Ha OLMIMOKY U TAKOTO e IpaBa y APYroro 4eioBeKa;

. 6) TPy/10BOTr0 BOCIIUTAHMSA:

. - aKTHBHOE Y4YacTHe B PEIICHHH INPaKTHYECKHX 3ajad (B paMKax CeMbH, 00pa30BaTeNIbHON OpraHH3alliy, TOpojJa, Kpas) TEXHOJIOTHYECKOH M COLMaIbHOH
HAIIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIC ¥ (PU3MUECKUX 3HAHMUIT;
. - HHTEpeC K MIPAaKTUIECKOMY U3YUCHHIO podeccHii, CBI3aHHBIX ¢ (QH3UKOI;

. 7) IKOJIOTHY€CKOr0 BOCIIMTAHMS:

- OpHCHTALMs Ha IPUMEHEHHE (PU3MYECKUX 3HAHMI I PeLIeHHs 3a/ia4 B 00JaCTH OKpYKalowieil cpe/ibl, ITAHUPOBAHUS IIOCTYIKOB U OLICHKH HX BO3MOXKHBIX
TIOCJIC/ICTBUM JUISl OKPYIKAIOLIEH Cpebl;

- 0CO3HaHME II100aJIbHOTO XapaKTepa IKOJOTMUECKUX NPOOIeM U My Tel UX pelleHus;

8) ajanTanuy Kk M3MEHSIOIUMCS YCJI0BHAM COIMAJIBHOI H IPUPOIHOI cpeabl:

- HOTPEOHOCTH BO B3aUMO/ICHCTBUY IIPH BEITIOJIHEHHH HCCIEOBAaHUI U IPOEKTOB (DH3HUECKON HAIIPaBIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHHSIM JIP YTHX;
- OBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IesSTeIbHOCTD;

- OTPeOHOCTh B (JOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4UCiie HOPMYIUPOBATH UIEH, HOHITHUS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBICHUSX;

- oco3HaHKe AeHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00nacT PU3NKU;

- INIAHNPOBAHHE CBOETO PA3BHTHS B IPHOOPETEHNH HOBBIX (DM3NUECKUX 3HAHMI,

- CTpeMJICHHE aHAIM3UPOBATh U BBIBIATH B3aUMOCBSA3H IPUPOIbL, OOIIECTBA U 9KOHOMHUKH, B TOM YUCJIE C UCTIONb30BaHUEM (HDH3UUECKUX 3HAHUH;

- OLICHKA CBOMX JICUCTBUI € YUETOM BIUSHUS HA OKPYKAIOILYIO CPeJly, BO3SMOKHBIX INI00AIbHBIX HOCIIEICTBUI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe 0CBOEHHS IMpOrpaMMBI 10 (pU3MKE Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y obydaromerocs OyayT copMHpOBaHBI MeTampeaMeTHbIe
pe3y/bTaThl, BKIIOYAIONIUE II03HABATENIbHBIE YHHMBEpCAlbHbIC YydeOHbIe IeHCTBUS, KOMMYHHKAaTHBHbIE yHHUBEpCAlbHbIE ydeOHbIe ICHCTBHS, PpeETYJISITUBHBIC
YHHUBepCalbHble yueOHble NeHCTBHU.

Ilo3naBaTe/ibHBIE yYHuBepcajibHbIe y‘-leﬁﬂble JelcTBUS

Ba3oBble Jornueckue neicTBUS:
e BBIIBIIATH U XapaKTEPH30BATh CYIECTBEHHbBIC MPH3HAKH OOBEKTOB (SBICHHUIA);
e  YCTaHABIIMBATH CYIIECTBEHHBII IPU3HAK KJIACCH(HUKALINH, OCHOBAHHUS I 000OIIEHHS U CPaBHEHHS;
®  BBIBILITH 3aKOHOMEPHOCTHU U MPOTHBOPEUHS B paCCMAaTPUBAEMBIX (paKTaX, JaHHBIX U HAOJIIOEHHSIX, OTHOCSIIUXCS K (PU3MIECKHUM SBICHHSIM;
®  BBIBIATH NPUYHHHO-CICJCTBCHHBIC CBSI3U MPU H3y4CHHH (DM3MYCCKHUX SIBICHHI M NPOIIECCOB, AEMAaTh BBIBOJBI C HCIOJIb30BAHUEM JACTYKTHBHBIX U
HMHIYKTUBHBIX YMO3aK/IIOUSHUH, BBIABUTATh THIIOTE3HI O B3aHMOCBSI3SX (PU3HYIECKUX BEIMUHH,
. CaMOCTOSTENBHO BEIOHPATH CIIOCO0 peleHus yueOHoit Gpusmieckoii 3a1a4un (CpaBHEHHE HECKOJIPKUX BAPUAHTOB PEIICHHSI, BRIOOP HANOOIee MOIX OISIIETO
¢ y4€TOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPHTEPUEB).
Ba3zoBble uccie0BaTesibcKue AeiicTBUS
®  HCIOJIB30BATh BOIPOCH KaK MCCIEN0BATEILCKUIH HHCTPYMEHT ITO3HAHMS;
TIPOBOJIUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IITaHY OITBIT, HECIIOXKHBIH (PU3MUECKHIT SKCTIEPIMEHT, HeOOJIBIIOE HCClIeJOBaHHE (PM3MIECKOTO SBIICHHS;
OLICHHUBATD Ha IIPUMEHUMOCTH U JOCTOBEPHOCTH HH(POPMALIHIO, OIYYECHHYIO B XO/I€ HCCIICIOBAHNUS HITH KCIICPUMEHTA;
CaMOCTOSATENBHO (HOPMYITHPOBATh 0OOOIIEHNS U BBIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIFOEHNS, OIBITA, HCCIIEIOBAHNS;
MIPOTHO3UPOBATH BO3MOXKHOE JaIbHEIIee pa3BUTHE (PU3HMIECKUX MPOLECCOB, a TAKKE BBIIBUIATh IPEIONOKEHUS 00 UX Pa3BUTHU B HOBBIX YCIOBHSX U
KOHTEKCTaXx.
PaGora ¢ undopmanueii:
®  [PHMCHSATH Pa3INYHBIC METOJbI, MHCTPYMEHTHI M 3alpoChl MPH MOMUCKE M 0TOOpe MH(OpMAUMK HIM JaHHBIX C YYETOM MPEIOKECHHOH y4eOHOM
(usnyeckoit 3amaqn;
®  aHAIM3HPOBATh, CHCTEMATH3MPOBATh H HHTEPHIPETUPOBATH HHHOPMALIMIO Pa3INYHBIX BHIOB U (OPM MpeICTABICHNUS;
®  CaMOCTOSTENIBHO BBIOMpATh ONTHMANBHYIO ()OpMY NpEACTaBICHHS HH(GOPMAIUHM ¥ HIUTIOCTPHPOBATH pPEIlaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JuarpaMMaMu, WHO# rpaduKoi 1 X KOMOMHALIUSMY.
KoMMyHHKaTHBHBIE YHHBepPCcATbHBIE YUeOHbIe qeliCTBUS:
. B X0Jie OOCYKIeHHSI yueOHOTO MaTepHaia, pe3yJbTaToB J1adOpaTOPHBIX PadOT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKZAeMOW TEMbI H
BBICKA3bIBaTh HJICH, HAIIEJICHHBIC Ha PEIICHNE 3a/1a4l U NOAepKaHne G1aroxenaTebHOCTH OOIIeHH S,
COIIOCTABIISTH CBOU CYKICHHUS C CYXKACHHSMH APYTUX YYaCTHUKOB AMAOra, oOHapyKUBATh PA3IMIHe U CXOJCTBO MO3HIIHIL;
BBIP@XaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U IMHUCHMEHHBIX TCKCTaX;
IMyOIMYHO MPEICTABIATE PE3yJIbTAaThl BHIIOJHEHHOTO (PU3HIECKOTO OIBITA (IKCIEPUMEHTA, HCCIIEIOBAHMS, IPOCKTA);
MOHMMATh M UCIIOJIb30BATh IPCUMYIIECTBA KOMAH/HOM 1 HHAUBHUAYaIbHON PabOThI IPH PEIICHUH KOHKPETHOH (GH3HUecKOi MPobIIeMbl;
MIPUHUMATH [IEJIH COBMECTHOU AEATeIbHOCTH, OPTaHU30BBIBATE ACHCTBUS MO €€ JOCTIDKCHHIO: PACIIPEACIIATH POIIH, 00CYKIATh IPOLECCH U Pe3yIbTaThl
COBMECTHOH PaboThI, 0000IaTh MHEHHSI HECKOJIBKHX JIFOICH;
e  BBIIOIHATH CBOIO 9acTh PabOTHI, JOCTHIask KaUeCTBEHHOTO Pe3ysbTaTa MO CBOEMY HANPaBICHHIO U KOOPAHHUPYS CBOU AEHCTBHS C IPYTHMH WICHAMH
KOMaH/Ibl;



OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOLIHIA NPOAYKT IO KPUTEPUAM, CAMOCTOATEIIbLHO Cq)OpMyJ'IHPOBaHHLIM y4aCTHUKaMHU B3aMMO/ICHCTBHS.

PeryasiTHBHbIC yHHBepcaJIbHbIe YueOHbIe AeiicTBUS

CaMoopraHu3anms:

BBISIBJIATH POOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYAIUAX, TPEOYOMMX I pelleHns GU3MIECKUX 3HAHUH;

OPHEHTHPOBATHCS B PA3JIMUHBIX I0X0/1aX NPUHATHA pelleHuH (MHAMBHIyalbHOE, IPHHIATHE PELIeHUs B IPyIIle, IPUHATUE PELIEHUH Ipynoit);
CaMOCTOSTENBHO COCTaBIATh AITOPUTM peIleHUs (HU3UUECKO 3aiaudl WM IDIaHa HCCIEHNOBAHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/laraeMble BApUAHTBI PEIIECHUI;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTpOJ]L, IMOLUOHAIbHBII HHTEJIEKT:

JlaBaTh aJeKBATHYIO OIIEHKY CHTyal[Hy U IIpeUIaraTh IIaH € H3MEHEHHS;

OOBSACHATH IPHYKUHBI JOCTIKEHNUS (HETOCTIKEHNUSI) Pe3yIbTaTOB AESTENBHOCTH, 1aBaTh OLCHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B JIESTEILHOCTb (B TOM YHCIIE B XOJ BBINOJIHEHUS (PH3MYECKOrO MCCIICIOBAHUS WM NPOCKTA) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HM3MEHHBIINXCS CHTYallUi, yCTAaHOBJICHHBIX OMINOOK, BOHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH H YCIOBHAM;

CTaBUTH ce0s Ha MECTO JIPYrOro 4eJIoBeKa B XOJI€ CIIopa MM AUCKYCCHH Ha HAyYHYIO TeMY, HOHUMATh MOTHBbI, HAMEPEHHS U JIOTHKY JPYyroro;
MIPU3HABATh CBOE MIPaBO Ha ONIMOKY MPH peNIeHUH (GU3NUECKHX 3a]a4 MK B YTBEPXKICHUAX Ha HayJIHBIE TEMBI H TAKOE e IPaBo APYyroro.

NPEIMETHBIE PE3YJIbTATHI

K koHIy 00yueHnst B 7 KJ1acce IpeMETHBIC Pe3y/IbTaThl Ha 6a30BOM yPOBHE JOJDKHBI OTPa)kaTh C(POPMHUPOBAHHOCTD Y O0YHAIOIIMXCS YMCHHIA:

HCTIONB30BaTh MOHATHA: (DPM3MYECKUEe M XUMUYESCKHUE SBICHUS, HAOMIOACHUE, DKCIICPHUMEHT, MOJIeIIb, THUIIOTe3a, SAUHHIIB (H3UIYSCKUX BEJIMYHH, aTOM,
MOJIEKYJla, arperaTHble COCTOSHHMs BemiecTBa (TBEpHOE, MKHIKOE, Tra3000pa3HOE), MEXaHMYEeCKOe JBI)KEHHE (paBHOMEpHOE, HEpaBHOMEPHOE,
IPSIMOJIMHEHHOE), TPAaeKTOPHs, PaBHOASHCTBYOIIAs CHila, AeopMarus (ynpyras, TIacTHIecKas), HeBECOMOCTb, COOOIIAOIINECS COCYIBI;

pasnu4aTh sBiaeHUs (uddy3us, TEIUI0OBOE ABMKCHIE YaCTHI BEIECTBA, PABHOMEPHOE ABIKCHHE, HEPAaBHOMEPHOE JIBI)KEHUE, MHEPLIHs, B3aHMOACHCTBUE
TeJI, pPaBHOBECHE TBEPBIX TEJI C 3aKPEIUIEHHOH OCBIO BpallleHNs], Iiepeiada JaBJICHHs TBEPBIMH TeJIaMH, XKUAKOCTSIMHI U Ia3aMi, aTMOC(epHOe 1aBIIeHHE,
IUIaBaHKE TeJl, MPEBPAILEHUs MEXaHHYECKOH PHEepru) 1o OMUCAHUIO UX XapaKTepHbIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE
(u3Hueckoe sIBICHNUE;

PacIo3HaBaTh IPOSIBICHUE U3YUSHHBIX (H3MUECKUX ABJICHUH B OKPY’KalOIeM MHUpE, B TOM uncie (Gu3nueckue sIBICHHUS B IPUPOJE: IPUMEPHI IBHKCHHS
C Pa3IMYHBIMU CKOPOCTSIMH B XKHUBOH U HEXHBOW IPHUpPOJE, IEHCTBHE CHIIBI TPEHUS B IIPUPOJIE M TEXHHUKE, BIUSIHIE aTMOC(HEPHOTO JABICHUS Ha )KUBOU
OpraHy3M, IUIaBaHHE PBIO, PBIYArk B Telie YeloBeKa, IPH ITOM IEPeBOJHTH IPAKTHYCCKYIO 3a/ady B Y4eOHYIO, BBIICIATh CyNIECTBEHHBIC CBOWCTBA
(mpu3Hakn) GU3MIECKUX SIBICHUIT;

OIUCHIBATH U3YYCHHBIE CBOMCTBA TeJ M (PU3UUYECKHE SBICHUS, HCIONB3Ys (pU3MUIECKHe BeMMUIUHEI (Macca, 00bEM, INIOTHOCT BEIECTBA, BPEMs, ITyTh,
CKOPOCTb, CPEIHSISI CKOPOCTb, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BeC Tella, CHla TPEHHUS, JaBjIeHue (TBEPAOro Tena, KUAKOCTH, ra3a), BHITAIKUBAIOIIAs CUJIA,
MexaHH4ecKasi paboTa, MOIHOCTb, IUIEYO CHIIBI, MOMEHT CHJIbI, KOI((UIUEHT I0JEe3HOTO NEeHCTBHS MEXaHM3MOB, KMHETHYECKass M NOTEHIHAIbHAsS
9HEprus), IPU ONHMCAHHU IPABHIGHO TPAKTOBATH (PM3MYECKUI CMBICI HCIONB3YeMBIX BEJIMYMH, UX 0003HAYECHWs U eJUHHIB! (H3MYSCKUX BEIMYHH,
HaxXOJUThb (HOPMYJIbL, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMH BEITHYNHAMHU, CTPOUTH rpa)MKH U3yUYCHHBIX 3aBUCUMOCTE (PU3HMUECKUX
BEJINYHH;

XapaKTepH30BaTh CBOICTBA Tel, (PU3MUYECCKHE SABICHHS U MPOLECCHI, UCIONB3Ys MpaBHiIa CIOXXEHHUs CHJI (BAOJb OJHOW MpsMoii), 3akoH ['yka, 3akoH
IMackains, 3ak0oH ApXuMena, IPaBUIIO PaBHOBECHS phIdara (6J10Ka), «30JI0TOe PABIUIIO» MEXaHHKH, 3aKOH COXPAHEHHSI MEXaHHIECKON SHEPTUH, TIPU ITOM
J1aBaTh CIIOBECHYIO ()OPMYITHPOBKY 3aKOHA H 3alHCHIBATH €r0 MATEMAaTHYECKOE BBIPAXKCHHE;

OOBSCHATH (PU3MUECKHE SIBICHHUS, POLIECCH M CBOIMCTBA TEJN, B TOM UHCJIC H B KOHTEKCTE CHTYalllii IPAaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BEIIBIATH
MIPUYMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE W3 1—2 JOTMYECKUX LIAroB C OMOpOH Ha 1—2 HM3yYeHHBIX CBOWCTBA (DM3MYECKUX SIBICHHUH,
(hU3MYECKNX 3aKOHA MM 3aKOHOMEPHOCTH;

peniaTs pacu€THbIE 3a1a4 B 1-2 IeHCTBUS, HCIIONB3Ys 3aKOHBI U (JOPMYJIBI, CBS3BIBAIOIINE (QU3MIECKHE BEIMINHEL HA OCHOBE aHAJIN3a YCIIOBHS 3a1a4i
3aMUCBHIBAaTh KPATKOE YCIIOBHE, ITOJCTABIATE (PU3NYCCKIE BEIMYHHBI B ()OPMYJIIBI U TIPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JAHHBIE, HEO OXOAMMbIE
JUISL peIleHus 33124, OLCHUBATh PEAICTHIHOCTD IOJIYUYCHHOH (U3NIEeCKOH BETHINHEL;

pacmo3HaBaTh NPOOJIEMBI, KOTOpPBIE MOXHO PEHIUTh HPH IOMOIIM (HM3UYECKHMX METOAOB, B ONMCAHUM MHCCIENOBAHHUA BBIICIATH IIPOBEpsieMOe
MIpeIIoIOKeHHe (TUIOTe3y), pa3indaTh W MHTEPIPETHPOBATh IOMYyYECHHBIH pe3yibTaT, HAXOJUTh OMIMOKM B XOJE OIbITa, JeNaTh BBIBOABI II0 €ro
pe3yJbTaTaM;

IIPOBOJMTE OIIBITHI 10 HAOJIIONEHHUIO (PU3MUIECKHX SABICHHUI WM (QU3NUECKHX CBOMCTB TeN: (OPMYIHpPOBATH HPOBEPSIEMBIE MPEIIIOI0KEH s, COOMpaTh
YCTAHOBKY U3 TIPEUIOKEHHOTO 000pyI0BaHHs, 3aMHUCHIBATh XO/] ONbITa X HOPMYIUPOBATH BHIBOIBI;

BEINIOJIHATG HPSIMBIE M3MEPEHHs] PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CIIIBI M TEMIIEPAaTyphl ¢ HCIIONB30BAaHHEM aHAJIOTOBBIX M ITH(POBBIX
puOOpOB, 3aMUCHIBATh NOKa3aHUs NPHOOPOB € YUETOM 33JaHHOW aOCOIIOTHON MOTPEITHOCTH U3MEPEHHH;

MIPOBOJNTE HCCIENOBAHUE 3aBHCHMOCTH ONHOI ()M3MUECKOH BENMYMHBI OT JPYTOil C HCIIOJB30BAaHHEM IPSMBIX H3MEpeHHil (3aBUCHMOCTH ITyTH
PaBHOMEpPHO ABIDKYILIErocs Telda OT BPEMEHH JBIDKEHUs TeNa, CUIIBI TPEHHs CKOJNBKEHHUs OT Beca Tejla, KauecTBa oOpabOTKM MOBEPXHOCTEH Tel u
HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAJH CONPUKOCHOBEHHS TEJN, CHJIBI YIPYTOCTH OT YIJIMHEHHS NPYXKHHBI, BBITAJKHBAIOMEH CIIIBI OT 00BEMa
MOTPY>KEHHON YacTH TeNa M OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH TeNa, OT INIYOWHBI, HA KOTOPYIO HMOTPYXKEHO Telo, yCIOBHI
IUIABAHMS TeJl, YCIOBUH PaBHOBECHS pbldara M OJOKOB), y4acTBOBAaTh B INIAHHPOBAHHU YYEOHOTO HCCIIENOBAHHSA, COOMPATh YCTAHOBKY U BBIIONIHATH
H3MEpEeHUs], CIIeIysl PEUIOKEHHOMY IUIaHy, (GUKCHPOBATh Pe3yIbTaThl OTYIECHHOM 3aBUCHMOCTH (DM3MUYECKHUX BEIWYMH B BUJIE HPEITIOKESHHBIX TaOJIHI
1 rpad)MKoB, J1eTaTh BEIBOBI IO Pe3yJIbTaTaM HCCIICI0BAHNUS;

IIPOBOJUTH KOCBEHHBIE N3MEPEHUsI (QH3MUECKUX BEIUIHH (ILIOTHOCTH BEIECTBA XKHKOCTH U TBEPIOTO TeNa, CHIIa TPEHHS CKOIbKEHHUS, JaBICHUE BO3IyXa,
BBITAJKUBAIONIAs CHNa, ACHCTByIOmas Ha IOTPYXEHHOE B JKUIKOCTh TelO, KOI(PQHUIMEHT IIOJIe3HOTO MEHCTBUS HPOCTBIX MEXaHH3MOB), CIELys
MPeUI0KEHHOH HHCTPYKIUH: IPH BBIONTHEHUN H3MEPEHHI cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H BBIUHCILTH 3HAUCHHE UCKOMOI BEIIMUUHBL;
COOIIOIaTh IIPaBHIIAa TEXHUKN OE30TaCHOCTH IpHU paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;

YKa3bIBaTh IPHHIUIBI ACHCTBUS MPHUOOPOB M TEXHUUYECKHX YCTPOICTB: BECHl, TEPMOMETP, TMHAMOMETP, COOOIIAIONINECs COCYAbI, OapoMeTp, phlyar,
MIOABYIKHBIN U HEMOABIDKHBIH OJIOK, HAKJIOHHAS IIOCKOCTH;

XapaKTepH30BaTh NPUHIHIIEI IEHCTBUS W3YYCHHBIX NPHOOPOB W TEXHUYECKHX YCTPOWCTB C ONMOPOH Ha WX OMUCaHMS (B TOM YHCIE: IIONIIMITHUKH,
YCTpOHCTBO BOJONPOBO/A, THAPABIMIECKHII IPECcC, MAHOMETP, BEICOTOMED, IIOPIIHEBOH HACOC, apEOMeTp), HCHOMb3YsI 3HAHHS O CBOMCTBAX () U3HIECKUX
SIBJICHUH M HE0OXOJUMbIe (PU3MIECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MIPUBOJUTh HPHMEPHl (HAXOAUTh HMH(OPMAIMIO O NpUMepax) NPaKTHYECKOrO HCIONB30BAHHUSA (PU3MUECKHX 3HAHHN B MOBCEIHEBHOW JKH3HH I
obecrieueHust 6€30MacHOCTH MPU 0OPAIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 30POBbSI H COOTIOACHUSI HOPM KOJIOTUIECKOTO
TIOBE/ICHHS B OKPYKaFOIIEH cpeie;

OCYIIECTBIIITH OTOOP HMCTOYHUKOB HHGOpMAIHU B MIHTEpHETE B COOTBETCTBUH C 3aJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE HMEIOIIUXCS 3HAHUN U
ITyTEM CPaBHEHHS Pa3IMYHBIX HCTOUYHUKOB BBIIEISATE HH(OPMAIIHIO, KOTOpast SIBJSIETCS] HPOTHBOPEYHBOI MII MOXKET OBITh HEOCTOBEPHOM;
HCTIONB30BaTh IIPHU BBHIIOIHCHUH yIeOHbIX 3aJaHHIl HayYHO-IOIY LIPHYIO JIUTEPaTypy HH3UIECKOro COACpKAHNUS, CIIPABOYHBIE MaTEPHAIIB, PECYPCHI CETH
HHTepHeT, Bl1afeTh NpHEMaMy KOHCTICKTHPOBAHHS TEKCTa, IpeoOpa3oBaHus HHGOPMAIUI U3 OJHOI 3HAKOBOU CHCTEMEI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPaTKHUE IIMChMCHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 HCTOYHHKOB HHMOPMALMHU (PU3HIECKOTO COACPIKAHNUS, B TOM YHUCIIE
MyOIMYHO [elaTh KpaTKHe COOONICHHs O pe3ylbTaTaX MPOSKTOB HIM YYeOHBIX HCCICIOBAaHMIL, IPHU ITOM IPaMOTHO HCIONB30BATH H3YUCHHBIM
MOHATHIHBIHN anmapaT Kypca (U3UKH, COIPOBOXKAATh BRICTYILICHHE IIpe3eHTanuel;



TIpYU BBIIIOJIHEHUH yqe6H1>1x TIPOCEKTOB U HCCIICAOBAaHHH pacnpenciiaTb 0053aHHOCTH B Tpynre B COOTBETCTBUM C IOCTABJICHHBIMU 3ala4aMHu, CJICIUTh 3a
BBIIIOJITHCHUCM ILIaHA HeﬁCTBHﬁ, AIICKBATHO OLICHUBAThH COOCTBEHHBIH BKJIaJl B ICATCIBHOCTD I'PYNIIbI, BBICTPAUBATh KOMMYHUKATHBHOC B3aHMOHCﬁCTBHe,
Y4YUTbIBasl MHCHHUE OKPYIKaIOIIUX.

K xoHiy obyuenus B 8 ki1acce IpeaMeTHBIE Pe3yIbTaThl Ha 6a30BOM yPOBHE TOJDKHBI OTPaXkaTh C(OPMUPOBAHHOCTD Y 00yUaIOIIIXCS YMEHUMH:

UCHOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TCIUIOBOE JBU)KCHUE aTOMOB M MOJICKYJI, arPEraTHbIC COCTOSIHHS BEIECTBA, KPHCTAJUINYECKUE U
aMop(QHBbIe Tella, HACHIIIEHHBII M HEHACHIEHHEII Tap, BIAXXHOCTh BO3MyXa, TEMIIEPaTypa, BHYTPEHHSSI SHEPIHs, TeIUIOBOI IBUTraTeNb, dIeMEHTapHbIH
JNEKTPUUECKHUH 3apsifl, DIEKTPHIECKOe T0JIe, IPOBOAHUKH U IUDICKTPHKH, TOCTOSHHBII JIEKTPHIECKUIT TOK, MATHUTHOE TOJIE;

pa3nu4aTh sBJIEHUsA (TEIUIOBOE pPAaCIIMPEHHE M C)KaTHe, TeIUIoNepejaya, TEIUIOBOC PABHOBECHE, CMauyMBAaHUE, KANMLULIPHBIC SABIEHUS, HCIApeHHe,
KOHJICHCALIWS, TIaBJICHHE, KPUCTAIUTH3aLKs (OTBEpAEBaHNE), KUIICHHE, TeIUIolepe/aya (TeIIoNpPOBOJHOCTh, KOHBEKI[HS, U3IIyUCHHE), SNCKTPU3ALHS TeJ,
B3aMMO/ICHCTBHE 3apsI 0B, ICHCTBHS IEKTPHYECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE, B3AUMOICHCTBUE MArHUTOB, JICHCTBIE MATHUTHOTO T10JIs HAa POBOHUK
C TOKOM, JIEKTPOMArHUTHAS! HHAYKITHS ) TI0 OIMCAHUIO X XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIINX JaHHOE (HH3UIECKOe SIBIICHHE;
pacro3HaBaTh NPOSBICHUE M3YYCHHBIX (U3MYCCKHX SBICHUH B OKPYXKAIOIEM MHpE, B TOM 4Hcie (DU3MYECKHE SBJICHHS B MPUPOJE: MOBEPXHOCTHOE
HaTSDKCHHE U KalMULIPHBIE SIBTIEHUS B IPUPOJe, KPHCTAIUIBL B IPUPOAE, nanydenre ColHIa, 3aMep3aHue BOJ0EMOB, MOPCKHE OpU3bL, 00pa30BaHUE POCHL,
TyMaHa, MHesl, CHera, 3JIeKTPHYECKHE SBJICHUS B arMocdepe, 3JIeKTPHYECTBO JKMBBIX OPraHM3MOB, MarHUTHOE Moje 3eMiH, Apeii) MOII0CcoB, poib
MAarHMTHOTO HOJIS [UIs )KU3HH Ha 3eMile, MOJIPHOE CUSHUE, IPU 3TOM NEPEBOAUTH IPAKTUIECKYIO 3a/1a4y B y4eOHYI0, BBIICIATh CYIIECTBCHHBIC CBOWCTBA
(mpu3HaKy) QU3HIECKUX SIBICHUI;

OITMCHIBATh M3YYCHHBIC CBOWCTBA TEN M (DU3MYECKME SIBJICHHSA, MCHOJB3Ys (PU3MUECKHE BEIMUYMHBI (TEMIEpaTypa, BHYTPCHHS SHEPIUs, KOJIMYECTBO
TEIUIOTHL, y/ielbHas TeIUIOEMKOCTh BEIIIECTBa, y/elbHas TEIUIoTa IUIaBJICHNs, yAeIbHAs TeIUIoTa IapooOpa3oBaHys, yAeIbHAs TeIUIOTa CTOPaHuUs TOILIHBA,
KO03()(UIMEHT MOJIe3HOro JACHCTBUS TCIUIOBOW MAIIMHbBI, OTHOCHTEIbHAS BIIAXKHOCTh BO3/yXa, JIEKTPUUCCKUH 3apsj, CHIA TOKA, BJICKTPHYECKOE
HaNpsHKEHHE, CONPOTHBIICHHE IIPOBOIHUKA, YASIBHOE CONPOTHUBIICHUE BELIECTBA, pPaO0Ta M MOIIHOCTb 3JIEKTPUYECKOIO TOKA), IPH ONMUCAHHHU HPABUIBHO
TpaKTOBaTh (PM3UUECKHUI CMBICH HCIOIb3YyEMbIX BEIMUNH, 0003HAUCHHS M SIHHUIBI (PU3MIECKUX BEIUYNH, HAXOIUTH (POPMYIIBI, CBS3HIBAIOIINE JaHHYIO
(HhU3MYECKYI0 BEJIMUHHY C APYTUMH BEIMYHHAMHU, CTPOUTD rPaMKK M3YUCHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEJIHMYHH;

XapaKTepH30BaTh CBOUCTBA Tell, (PM3UUECKHE SBICHUS U MPOIECCHI, UCIOIb3YsI OCHOBHEIE IOJOXKEHHS MOJIEKY/SIPHO-KUHETUUECKOH TEOPUH CTPOCHUS
BEIIECTBA, IPUHLMII CYTIEPIO3UIIMH MOJIEH (Ha KAaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3aps/a, 3akoH OMa Juis yyacTka 1emn, 3akoH Jxoyns—JleHua,
3aKOH COXPaHEHHMsI SHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIUCHIBATH €r0 MATEMATHYECKOE BHIPAKCHHUE;

OOBSACHATh (DU3HYECKHE MPOLECCHl M CBOWCTBA TeJN, B TOM YHCIE M B KOHTEKCTE CHTyallMii NpPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIIBIATH
NIPUYMHHOCIIC/ICTBEHHBIE CBSI3M, CTPOHUTH OOBSCHEHHE M3 1-2 JIOTMYECKHX IIAaroB ¢ ONOpod Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
(bM3MIECKHX 3aKOHOB WM 3aKOHOMEPHOCTEIH;

perath pacuéTHbIE 3a1a4n B 2—3 [IEHCTBUSA, UCIIONb3Ys 3aKOHBI U (JOPMYIIBI, CBA3BIBAIOIIME (PU3MUECKHE BEJINUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4n
3aIHCHIBATh KPATKOE yCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX IS PELICHMS 3a1adu¥, BEIOMPATh 3aKOHBI U (OPMYIIEI, HEOOXOAUMEBIE VIS €€ peIlIeHus,
HPOBOJMTH PACUETHI U CPABHUBATH IIOTYy4YEHHOE 3HAYCHHE (DM3MUECKOIl BETHYNHBI C U3BECTHBIMH JaHHBIMHU;

pAacIio3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PELIUThH HPH ITOMOIIH (pU3MIECKHX METOJIOB, UCIIONB3Ys ONHCAHHE HCCIIEJOBAHMS, BBIIEITE IPOBEpsieMOe
HPEITIOJIOKEHUE, OLIEHUBATh PABUIBHOCTD MOPSJIKA IPOBEACHHS UCCICA0OBAHMS, JIEIaTh BHIBOIBI;

IIPOBOJMTE OITBITHI 110 HAOJIOJEHHIO (PH3NUECKHX SIBJICHHI HIH (H3NYECKUX CBOUCTB Te (KalJULIPHBIE SIBICHHUS, 3aBHCHMOCTh JABJICHHS BO3yXa OT €T
00bEMa, TeMIeparypbl, CKOPOCTH NPOLIECCa OCTHIBAHMS U HAPEBAHUS IIPU M3JIYYEHHHU OT 1IBETa U3JTyyarouiel (MOrJomAroNei) oBepXHOCTH, CKOPOCTh
HCTIapeHHs] BOJBI OT TEMICPATyphl JKHIKOCTH M IUIOI@AH €€ IIOBEPXHOCTH, ICKTPU3alMs Tel M B3aUMOJCHCTBHE JJICKTPHUECKHX 3apsiJioB,
B3aMMO/ICHCTBHE IIOCTOSHHBIX MArHUTOB, BU3yalIM3alisi MATHUTHBIX MOJICH MOCTOSHHBIX MATHUTOB, ICHCTBUS MArHUTHOTO I10JIs HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JICKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUIATENsl IOCTOSHHOIO TOKA): (POPMYJIMPOBATH NPOBEPSEMbIE MPEAIIOI0KEHUS, COOMpaTh YyCTAHOBKY M3
IIPEUI0KEHHOTO 000pyJOBAaHMS, ONIMCHIBATH X0 OIBITAa H ()OPMYIINPOBAThH BBIBOAEL;

BBITOJIHATD MPSIMbIE H3MEPEHHUSI TEMIICPATYPbI, OTHOCUTEJIBHOM BIIAXKHOCTH BO3/1yXa, CUIIbI TOKA, HAPSHKEHHS C HCIIOIb30BAHUEM aHAIOTOBBIX IPHOOPOB
1 aTYNKOB (PH3UUECKHX BEJIMYNH, CPABHUBATH PE3YIIbTAThl H3MEPEHHII ¢ yIETOM 3aJaHHOH aOCOIIOTHON MO PEIIHOCTH;

MPOBOUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJIHOH (DH3MUECKOl BETHYMHBI OT IPYTOil C HCHOIB30BAHUEM TIPSMBIX H3MEPEHHI (3aBUCHMOCTD COTPOTHBIICHHS
MIPOBOJHHKA OT €T'0 UTHHBI, TUIOIIA 1 IIOTIEPEYHOT0 CEUESHHS U Y IETTEHOTO CONPOTUBIICHHMS BEIleCTBA IPOBOIHNKA, CHIIBI TOKA, HIYIIEro 4Yepe3 MPOBOIHHK,
OT HANpSDKCHHS Ha TPOBOAHMKE, HCCIIEOBAHUE IMOCIEJOBATEILHOTO M IMAapaJUICIBHOTO COCAMHEHHI IPOBOAHMKOB): IIAHUPOBAaTh MCCIICIOBAaHME,
COOHMpaTh YCTAaHOBKY M BBIMONHATH U3MEPEHHUsI, CIIELysl MPETIOKEHHOMY ILIaHy, (GHKCHPOBATH PE3y/IbTaThl MOIYYCHHOI 3aBUCHMOCTH B BHJE TaOJIHIl 1
rpa¥KoB, Ie7aTh BEIBOJBI IO Pe3yibTaTaM HCCIIeIOBaHN;

MPOBOJMTh KOCBCHHBIC H3MEPEHHUsS (PU3MYCCKUX BeMMYHH (YAeTbHAas TEIIOEMKOCTh BEIECTBA, CONPOTHUBICHHE MPOBOJHMKA, paboTa M MOIIHOCTb
JNIEKTPUYECKOTO TOKA): IUIAaHUPOBATh M3MEPEHUS, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY, CIEIysl HPEIIOKEHHOW WHCTPYKLUUH, U BBIYUCIATH
3HAYCHHUE BEJINYHHBI;

COOIM0IaTh IIPaBHIIA TEXHUKN OE30T1aCHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000pyIOBaHHEM;

XapaKTepH30BaTh NPUHIUIIEI ACHCTBUSI H3YUCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB € OMOPOIl Ha UX OMHCAHMUS (B TOM YHCIIE: CHCTEMa OTOILICHUS
JIOMOB, TUT'POMETp, TapoBasi TypOHHa, aMIIepMeTp, BOJIBTMETpP, CUETIHK IEKTPUISCKON SHEPIUH, MIEKTPOOCBETHTEIbHbIE IPHOOPEI, HarpeBaTeIbHbIE
3NMEKTPOIPHOOPHI (IPUMEPHI), SICKTPHIECKHE MPEAOXPAHUTEINH, HIEKTPOMATHHUT, 3IEKTPOIBUTATEN b OCTOSHHOTO TOKA), HCIONb3Ys 3HAHUS O CBOMCTBAX
(u3HYecKuX SIBICHUH 1 HE0OX0JUMbIe (PU3HIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTHIC TEXHUYECKUE YCTPOICTBA M M3MEPUTEIIbHBIC IPUOOPHI IO CXEMaM U CXEMaTHYHBIM PHCYHKaM (3KHIKOCTHBIH TEPMOMETP, TEPMOC,
NICHXPOMETP, THTPOMET, ABUIaTeNb BHYTPEHHETO CrOPaHUsl, 3JIEKTPOCKOII, PEOCTaT), COCTaBIITh CXEMBI JIEKTPUUECKHX LIeTeH ¢ MOCIeJ0BaTeIbHBIM U
NapajuIebHEIM COeUHEHHEM 2JIEMEHTOB, pa3iIHiasl yCIOBHBIC 0003HAUCHHS SIEMEHTOB MIEKTPHIECKHX LeTIeH;

HPHBOAUTE TPUMEPH (HAXOAUTh MH(OPMALHMIO O MPUMEpax) MPAaKTHYECKOTO HCMONBb30BaHHMSA (DH3MYECKUX 3HAHMH B MOBCEAHEBHOH KH3HM [T
oOecrieueHust 6€30MaCHOCTH MPH 0OPAIEHUH C TPHOOPAMH M TEXHUYECKUMHU YCTPOUCTBAMHM, COXPAHEHUS 37I0POBbS U COOIOICHUS] HOPM HKOJIOTHYECKOTO
MIOBEZICHHS B OKPYIKAIOIIEH CpPeae;

OCYIIECTBIATH NMOUCK HHGOPMAIMU (U3MIECKOTo cojepkaHus B MHTepHeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUH U ITyTEM CpPaBHEHHMS JOMOJIHUTEIBHBIX
HCTOYHHUKOB BBIACIATH NH(POPMALIHIO, KOTOPAS SBISETCS MPOTHBOPEUUBON MIIM MOXKET OBITH HEZOCTOBEPHOH;

HCTIONB30BATh IIPH BBITOJIHEHUH YIEOHBIX 3aJaHHIl HayYHO-IIOIYJLIPHYIO JIUTEPaTypy HH3UIECKOr0 COACpIKAHNU, CIIPABOYHBIE MaTepPHAIIbI, PECYPCHI CETH
WHTepHeT, BIageTh NpuéMaMn KOHCIICKTHPOBAHUS TEKCTa, IPeodpa3oBaHust HHPOPMALINK U3 OJHOH 3HAKOBOI CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KPATKUE YCTHBIE COOOMIEH s, 00001ast HHPOPMAIHUIO M3 HECKOJIBKHX HCTOYHUKOB (PU3HIECKOTO COACPIKaHMs, B
TOM YHCIIe ITyOIMYHO TPEACTABIITH PE3yIbTaThl MIPOSKTHOM MM MCCIIEOBATENBCKOM JESTENPHOCTH, NPH 9TOM TPAaMOTHO HCIIONB30BaTh M3y9YeHHBIH
MOHATHHHBIN anmapaT Kypca (PM3UKH, CONPOBOXKATh BEICTYIUICHHE Ipe3eHTanuel;

IIPH BHITIOJHEHWH Y4EeOHbIX IIPOSKTOB M MCCIICJOBAHHUH (DPM3HUIECKHUX IIPOLIECCOB PACIIPEIEATh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUY C ITOCTABICHHBIMU
3a7auaMyl, CJICIUTH 32 BBINOJIHEHUEM IUIaHA NEHCTBHIl M KOPPEKTHPOBATH €ro, aJleKBaTHO OLCHWBATH COOCTBEHHBIN BKJIAI B JIEATEIFHOCTD TPYIIIIEL,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, IPOSIBIISIE TOTOBHOCTH Pa3pelaTh KOH(IHKTHL.

K KoHIY 06yqum{ B 9 KJ1acce NPEAMETHBIC PE3YJIbTAThI Ha 6a30BOM YPOBHE TOJIKHBI OTPpaXaTh C(l)OpMHpOBaHHOCTB y 06yqa}0mnxcu yMeHHﬁZ

HCTIONB30BaTh MOHATHUS: CHCTEMa OTCUéTa, MaTepHAIbHAs TOUYKA, TPACKTOPHS, OTHOCHTEIHHOCTh MEXAHHYECKOTO NBIDKCHUA, Aedopmanus (ympyrad,
IUTACTHYECKasi), TPEHHE, LIEHTPOCTPEMHTEIEHOE YCKOPEHNE, HEBECOMOCTh M MEPerpy3KH, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPIOTO TeNa, paBHOBECHE, MEXaHHIECKUE KOJIeOaH s U BOJIHBI, 3BYK, HH(Pa3BYK U YIBTPa3BYK, SJIEKTPOMATHHTHBIE BOJIHBI, IIKaJIa SIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTH, CIIEKTPBI HCITyCKAHMS U MOIJIONICHNUS, anbda, 6eTa- 1 raMMa-HU3IIy9CHHUs], H30TOIbL, SACpHAs DHEPTeTHKA;
pa3nuyaTh SBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE HPSIMOJNMHEHHOE JBIKEHHE, PABHOYCKOPEHHOE MPSIMOIIMHEHHOE JIBIDKEHUE, CBOOOJHOE MaeHNe
TeJl, PABHOMEPHOE ABIDKECHUE 10 OKPYXKHOCTH, B3aHMOJICHCTBHE Tell, pEaKTHBHOE JBIDKCHHUE, KoJleOaTeIbHOe IBIDKCHHE (3aTyXaloIHe W BHIHY K/ CHHBIC
KoJIeOaHMs), PE30HAHC, BOJNHOBOE JBW)KCHHE, OTpa)KCHHE 3ByKa, NPSMOJIMHEITHOE paclpOCTpaHECHHE, OTPAKCHHE U MPEIOMIICHHE CBETa, IOJHOE
BHYTPEHHEE OTpa)KCHHE CBETa, PAa3lOXKEHHE OEoro CBeTa B CHEKTP M CJIOKEHHE CIIEKTPalbHBIX LIBETOB, JAUCIEPCHs CBETa, €CTECTBEHHAs
PaIHOaKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPa U3IIyICHHUs) [0 OIICAHHUIO HX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPHP YIOIIHX
JIaHHOE (pU3MYECKOE SIBICHHE;



pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (PM3MUECKHX SBJICHUH B OKPYIKAIOIIEM MUpE (B TOM YHCIIe (U3MUECKHE ABICHUS B IPUPOJIE: TPUIMBbI H O TIIUBBI,
nBrxeHre wiaHeT COMHEYHOH CHCTEMbI, PEaKTHBHOE ABHKCHHE JKUBBIX OPIaHU3MOB, BOCHIPUSITHE 3ByKOB JKMBOTHBIMH, 36MIICTPSICCHHE, CEHCMIYECKUE
BOJIHBI, IlyHaMH, 3XO, IIBETa TeJ, ONTHYECKHUE SBICHUS B IPHUPOAE, OMOJIOrMYECKOE NEHCTBHE BUIMMOTO, YJIBTPa(HONETOBOTO M PEHTIEHOBCKOTO
H3IIyYCHHUIl, €CTECTBEHHBIN PAJHOAKTHBHEIH (POH, KOCMUYECKHE JIyYH, PAJAHOAKTHBHOC M3IydCHHE NPUPOIHBIX MUHEPAJIOB, ACHCTBHE PaAHOAKTHBHBIX
M3IIyYCHHII HA OpPraHW3M dYeJIOBEKa), MPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a[ady B y4eOHYI0, BBIACIATH CYIICCTBEHHBIC CBOWCTBA (TIPH3HAKM)
(DU3HYECKUX SBIICHUIA;

OINUCHIBATH U3YYCHHBIE CBOHCTBA TeNl M (PU3HUYECKHE SBICHUS, HCIONB3Yys (PU3MUYECKHe BEIMYMHBI (CpeIHsAs M MTHOBEHHAs CKOPOCTH Tella IpH
HEPaBHOMEPHOM JIBHXCHHH, YCKOPEHHE, NIEPEMEIICHHE, ITyTh, YIII0Bas CKOPOCTb, CUJIa TPEHHS, CUJIA YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOr0O
MaJIeHNs], BeC Tela, MMITyJIbC Tela, HMITYJIbC CHIIBI, MeXaHHJecKas padoTa U MOIMHOCTh, MOTEHIHAIbHAS DHEPIHs Teja, IIOJHATOr0 HaJl IIOBEPXHOCTHIO
3eMJIH, TIOTCHIHAIbHAS YHEPTHUs CXKaTOH Py KUHBI, KHHETHYEeCKast JHEPT s, IIOJIHAs MeXaHHIeCKast DHePTrHsl, IePHO]] H YaCTOTa KoJieOaHui, JUTMHA BOJIHEL,
I'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, MOKAa3aTelb HPEIOMJICHHUs CPebl), IPU OIMMCAHUM INPABUIBHO TPAKTOBATh (DM3MUECKHH CMBICI
HCTIONB3YeMBIX BEIIMYUH, 0003HAYEHUS M eJUHHIBI (PU3MYECKUX BEIMYHH, HAXOMUTh (DOPMYIBI, CBS3BIBAIONINE NAHHYIO (PU3HMUECKYIO BEIMYUHY C
JIPYTHMH BEJIMYMHAMH, CTPOUTB TPa(UKH H3y4EHHBIX 3aBUCUMOCTEH (DM3NUECKUX BEIIHIUH;

XapaKTepH30BaTh CBOMCTBA Tel, (PM3MUECKHE SBICHUS U HMPOLECCHI, UCIONb3Ys 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHHs, PHHLIHIT
CYNEPIO3HULMH CHJI, IPUHLKI OTHOCHTENbHOCTH "asmiies:, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUs UMITyJIbCa, 3aKOHBI OTPaXKEHHs U MPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHUs 3apsI0BOr0 U MacCOBOTO YMCEJI IIPU SJCPHBIX PEaKIHUsX, IPHU 3TOM JaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA M 3alUChIBATH €ro
MaTeMaTHYEeCKOe BHIpayKEeHHE;

OOBSICHATH (PU3MUECKHE IPOLIECCHI U CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaLHi NPAaKTHKOOPUCHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUIMHHO-
CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX IIaroB C ONOPOH Ha 2—3 M3y4YeHHBIX CBOICTBA (PU3MUECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB
WK 3aKOHOMEPHOCTEH;

pemiaTh pacyETHBIC 3aaul (OIUPAIOIIUECs Ha CHCTeMy U3 2—3 ypaBHEHHI), HCIOIb3Yys 3aKOHBI X ()OPMyJIbI, CBA3bIBAOINE (hH3UUECKIE BEINIMHBL: Ha
OCHOBE aHaJM3a YCJIOBHS 33/1a4M 3aIUCBIBATH KPATKOE YCIIOBUE, BBISABIATH HEJOCTAIOIIME WIM M30BITOYHbBIC JaHHbBIC, BHIOMpPATh 3aKOHBI M (HOPMY JIb,
HE0OXOMMBIE JUISl PEIICHHS, IIPOBOJUTE PACYETHI U OLCHUBATH PEATUCTUYHOCTD ITOJTyYEHHOTO 3HAUYCHHS (PU3UIECKOI BETHYNHBI,

pAacIo3HaBaTh MPOOIEMBl, KOTOPBIE MOXKHO PEIIUThH HMPH ITOMOIIH (U3MIECKHX METOJIOB, UCIIONB3Ys ONHCAHHE MCCIIENOBAHMS, BT IPOBEPsieMOe
HPE/IIOJIOKEHNE, OLCHUBATh MPAaBUIIBHOCTh IOPS/KA IPOBEJICHUS HCCICIOBAHMUS, J€aTh BBIBOJbI, MHTEPHPETUPOBATh PE3YNIbTaThl HAOMIOACHUH 1
OIIBITOB;

HPOBOJMTH OIBITHI 110 HAOMIIOACHUIO (PU3MUECKHX SIBICHHI WM (PU3MYECKUX CBOMCTB Tel (M3y4eHHE BTOPOro 3akoHa HblOTOHa, 3aKOHAa COXpaHEHUs
9HEPIUH, 3aBHCHMOCTh Iepro/ia KoIeOaHui NMPYKUHHOTO MasTHHKA OT MacChl Ipy3a U XECTKOCTH NPYKUHBI M HE3aBUCHMOCTb OT aMIUIUTY Bl MaJIbIX
KoJIeOaHUH, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, Pa3jioKeHUe OeNoro CBeTa B CHEKTP, M3yYEHHE CBOMCTB M300paKE€HHs B IUIOCKOM 3€pKalle 1
CBOICTB M300paXkeHUs TIpeaMeTa B coOHMparomieil JInH3e, HaOMIoJeHHe CIUIOMIHBIX ¥ JIMHEHJaThIX CIIEKTPOB HM3IIyYCHHS): CaMOCTOATEIEHO COOMpaTh
YCTaHOBKY M3 H30BITOYHOr0 Habopa 000pyAOBaHNUS, ONICHIBAT X0/ OIIBITA U €r0 Pe3yIbTaThl, ()OPMYIUPOBATH BBIBOMBL;

MIPOBOAUTD IIPU HEOOXOAUMOCTH CEPHUIO MPSAMbBIX U3MEPEHUM, ONIPEAEIIsis CPpeIHEE 3HAaUCHNE U3MEPAEMOi BenYuHbI (POKYCHOE pacCTOsIHUE COOMparoLLeit
JIMH3BI), 000CHOBBIBATH BBIOOP Criocoba n3mMepeHus (M3MepUTENILHOTO TIPHOOpa);

HPOBOJMTH HCCIICJOBAaHUE 3aBUCHMOCTEH (DM3MYECKUMX BEJIMYMH C MCIOJIb30BAHMEM MPSMBIX H3MEPEHHH (3aBUCHMOCTb IYTH OT BPEMEHH IpPH
PaBHOYCKOPEHHOM JIBIDKEHHH 0e3 HadalbHOM CKOPOCTH, EpHOa KoIeOaH!i MaTeMaTHIECKOI0 MasiTHUKA OT JUTMHBI HUTH, 3aBHCHMOCTH YTJIa O TPaXKeHUS
CBETa OT yIJIa MaJieHUs M yIJla IPEJIOMICHHS OT yIJla IaJCeHMs): IUIAHHPOBAaTh MCCIICOBAHHE, CAMOCTOSATEILHO COOMPATh YCTaHOBKY, (PMKCHPOBATH
Pe3yJIbTaThI HOJIyYCHHOH 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJIe TAOIHI ¥ IpaHKOB, IeNaTh BEIBOMBI IT0 Pe3yIbTaTaM HCCIIEOBAHS;

HPOBOJMTh KOCBEHHbIC M3MEPEHUs (PU3MUCCKMX BEJIMYMH (CPEIHSAS CKOPOCTb M YCKOPEHHE Tela IPH PaBHOYCKOPEHHOM JBM)KCHHH, YCKOpPEHHE
CBOOOJHOTO MaJEHHs, XKECTKOCTH NPY>KHHBI, KOA(Q(OHIMEHT TPEHNs CKOIBKEHUs, MeXaHnueckass paboTa U MOIIHOCTh, YaCTOTa M HEPHOX KoiebaHHi
MaTeMaTHYECKOr0 U MPYKMHHOTO MasTHHKOB, ONTHYECKas CUJIa COOMpAIOLIeH JIHH3bL, PaJMOaKTUBHBIA (POH): IUIAHMPOBATH M3MEPEHHs, coOMpaTh
9KCIIEPHUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH M3MEPEHHMS, CICIysl HPEUIOKCHHON MHCTPYKIMH, BBIYUCIIATH 3HAYCHHUE BEIMYUHBI M aHAIM3HPOBATh
MOJTy4YEeHHBIE PE3YJIBTATHI C YIETOM 33IaHHOM ITOrPEIIHOCTH H3MEPEHHIH;

co0JIr01aTh TpaBmiIa TEXHUKK O€30IaCHOCTH MPH padoTe ¢ 1abopaTopHBIM 000py 10BaHHUEM;

pa3nHYaTh OCHOBHBIC NPH3HAKH M3YYEHHBIX (PH3MYECKHUX MOZENeH: MaTepHallbHas TOUKA, aOCOJIIOTHO TBEPIOE TEN0, TOUSUHBII NCTOUYHUK CBETa, JIyd,
TOHKast JINH3a, IJTaHeTapHasi MOJIENb aTOMa, HYKJIOHHAs! MO/IENIb aTOMHOTO S1/1pa;

XapaKTepH30BaTh IPHHIUIIE! ISUCTBHS M3yYEHHBIX IPHOOPOB U TEXHUUECKHX YCTPOICTB C ONMOPOH Ha MX OIHCAHHMS (B TOM UHCIIE: CIUIOMETp, JaTINKU
OJIOKEHMS, PACCTOSHUS M YCKOPEGHMS, paKeTa, 9XOJIOT, OYKH, IEPUCKOI, (OTOammapar, ONTHYCCKHE CBETOBOABI, CHEKTPOCKOI, JAO3MMETp, KaMmepa
BuitbcoHa), HCIIONB3ys 3HAHUS O CBOMCTBAX (PM3MUECKHX SIBICHHI U HEOOXOIMMBIE (PH3NUECKIE 3aKOHOMEPHOCTH;

HCHOJIB30BaTh CXEMbI M CXEMATHYHbIE PUCYHKH HU3YYCHHBIX TEXHHYECKUX YCTPOICTB, H3MEPHTENBHBIX IPUOOPOB U TEXHOJIOIMYECKUX MPOLECCOB MPU
penIeHnH yIeOHO-NPaKTHIECKHX 3a]1ad, ONTHYECKHE CXEMBI JUIS TOCTPOSHHUS H300pakeHUH B INIOCKOM 3epKaJie ¥ COOMparomiei TnH3e;

HPHBOAUTE TPUMEPH (HAXOAUTh MH(OPMALHMIO O MPUMEpax) MPAaKTHYECKOTO HCMONBb30BaHHMSA (DH3MYECKUX 3HAHMH B MOBCEAHEBHOH KH3HM [T
obecrieueHust 6€30IMacHOCTH ITPU 0OpAIEeHHH ¢ IPUOOPaMU U TEXHUIECKUMH YCTPOUCTBAMH, COXPAHEHUS 30POBBSI H COOTIOACHUS HOPM KOJIOTHIECKOr0
MOBE/ICHHS B OKPYIKAIOIIEH Cpeie;

OCYIIECTBIATh IOMCK HH(MOPMAIMN (H3UYECKOTO CoIepikaHusi B VIHTepHeTe, caMOCTOATEIbHO (OPMyIHpYs IOUCKOBEIM 3ampoc, HaXOIHUTH ITyTH
OTIpe/IeNICHHsT JOCTOBEPHOCTH HOTy4YeHHON HH(POPMAIIMH HAa OCHOBE MMEIOIIUXCSI 3HAHHI U JIOTIOJIHUTEIbHBIX HCTOYHHUKOB;

HCTIONB30BATh IIPH BBITOJIHEHUH YIeOHBIX 3aJaHUIl HayYHO-IOITYJLIPHYIO JIUTepaTypy HH3NIECKOro COAepIKAaHHUs, CIPABOYHBIE MaTepPHAIIBI, PECYPCHI CETH
WHTepHeT, BIafeTh NpuéMaMn KOHCIICKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOPMALINK U3 OJHOH 3HAKOBOI CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHbIE MICEMEHHBIE H YCTHBIE COOOMIEHHsT Ha OCHOBE HH(OPMAIMH M3 HECKOJIBKUX HCTOYHUKOB (PH3MUECKOTO COJEPIKAHMUS, ITyOINIHO
MPECTABIATh PE3YNIbTAaThl IPOSKTHON HIIH HCCIIEHOBATENBCKON ACATENBHOCTH, IIPU 9TOM IPAMOTHO MCIOJIb30BATh M3y4YCHHbIH MOHATHHHBIH ammapar
H3y9aeMoro pasjeia GpU3NKU U CONPOBOXKAATH BEICTYIUICHHE MPE3CHTAMEH ¢ yYETOM 0COOCHHOCTEH ayANTOPHUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoandecTBo yacoB

Ne HaumeHoBaHue pa3aeioB U TeM
i HpOrpaMMBbI Beero Konrtposbubie IIpakTHYecKkue DJyeKTpoHHBIE (M (POBBIE) 00pa3oBaTeIbHbIE pecypchl
padoThI padoThI
Pazjen 1. @usuka u eé posib B IO3HAHUHN OKPYKAOLIEr0 MUPa
1.1 ®dusnka - HayKa 0 pUpoJie 2 https://m.edsoo.ru/ZJ2UI13BMX
1.2 Du3HYECKHE BETUYUHBI 2 1 https://m.edso0.ru/UDCTC8RJD
13 EcrecTBeHHOHAYYHBIN METO/I TO3HAHMS 2 1 https://m.eds00.ru/ZOL7QLIIS
Hroro no pasneny 6
Pazgea 2. [lepBoHayalibHble CBeIeHHs 0 CTPOEHHH BellleCTBA
2.1 CTpoeHue BelecTsa 1 https://m.edsoo.ru/2SJI51M41
2.2 HABIKCHHe i B3AUMOACHCTBHE HaCTHL 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIECTBA
2.3 ArperatHele COCTOSIHHSI BEIIIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Hroro mo pasueiry 5
Pa3znen 3. /IBUkeHHe ¥ B3aMMO/IeHCTBHE TeJl
3.1 MexaHu4yecKoe ABUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepuusi, macca, IIOTHOCTh 4 1 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Buzst cun 14 1 2 https://m.edsoo.ru/SRNDRUONW
HWroro no pasnery 21
Pasnean 4. JlaBjienune TBEPABIX TeJl, AKUAKOCTEH M ra3zoB
4.1 Hasiienue. Tlepefiaua AapleHHs TBEPABIMH 3 https://m.edsoo.ru/X0DW367P2
TCJIaMH, XUAKOCTIMHU U ra3aMu
4.2 JlaBJieHHE KHUIKOCTU 5 https://m.edso0.ru/2MVXZ0KL4
4.3 AtmocdepHoe JaBieHre 6 https://m.edso0.ru/T7134SXNO
4.4 giiff:ﬁo)mﬂmcm 11 1a3a Ha HOTPYIEHHO® 7 2 3 https://m.edsoo.ru/NFEGOY8NK
Hroro mo pazueny 21
Pa3gen S. PaGoTa M1 MOIHOCTb. JHeprus
51 Pabota 1 MOIIHOCTb 3 1 https://m.edsoo.ru/75LMREDY1
5.2 IpocThie MEXaHU3MBI 5 1 https://m.edso0.ru/504NQXKX9
5.3 MexaHuuecKast JHEpTrHs 4 1 1 https://m.edso0.ru/G30454EMT
Hroro mo pazaeny 12
PesepBHOE Bpemsi 3
OBLIEE KOJIMYECTBO YACOB T10 TTPOT'PAMME 68 4 12



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

KoaudecTBo 4acoB

Ne HaumeHnoBaHue pa3jesnoB U TeM
i porpaMmbI Beero KonTposbHble IpakTu4eckue DJeKkTpoHHBIEe (I (pOBHIE) 00pa3oBaTeIbHbIE pecypchl
padoThI PadoThI
Pa3znen 1. TensioBble siBJICHUS
1.1 CrpoeHue U CBOICTBA BEIIECTBA 7 https://m.edso0.ru/R8QZNCIPM
1.2 TermIoBble MPOLECCHI 21 1 5 https://m.edsoo.ru/FI142A5VZA
Hroro no pazneny 28
Pa3zjen 2. DiieKTpUYECKHEe U MATHUTHBIE SIBJICHUS
2.1 DICKTPUHCCKHIC 3APAAb. 3apSLKCHHbIC TeA 7 1 https://m.eds00.ru/RAQORCTQ4
1 MX B3aMMOJIEHCTBHUE
2.2 ITOCTOSIHHBIH DIIEKTPHYECKHIA TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJIeKTPOMAarHUTHAS HHITYKITHS 4 https://m.edsoo.ru/7QOD8EL15
Hroro mo pazueny 37
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KIIACC

KoaudecTBo 4acoB

Ne HaumeHOBaHUe pa3ieJIoB M TEM NPOrPaMMbl KoOHTpO/IbHbIE IpakTHYecKHe JuaekTpoHHbIe (UHppOBbHIE)
n/m Bceero o0pa3oBaTesIbHbIE pecypchbl
PadoThI padoThI
Paznen 1. Mexanuueckue siBJIeHHSs
1.1 MexaHHYECKOE IBHIKCHUE U CTIOCOOBI €r0 OMMCAHMS 10 1 https://m.edso00.ru/CEOGHRGTL
1.2 BzaumonelicTBue Tel 20 1 3 https://m.edsoo.ru/UC1IRQAF4C
1.3 3aKOHbBI COXpaHCHHSI 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pasneny 40
Paznea 2. MexaHnueckue K0JI€0aHUS U BOJIHBI
2.1 MexaHuuecKkue Kojae0aHust 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHuuecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro mo pazueny 15
Pa3nen 3. DieKTpoMarHuTHOE M0JI€ H 3JIEKTPOMATHUTHBIE BOJIHbI
3.1 DIeKTPOMATHUTHOE TIOJIC U JICKTPOMATHUTHBIC BOJIHBI 6 2 https://m.edso0.ru/DT98BBEY0
HWroro mo pasgeny 6
Pa3gen 4. CBeToBbI€E IBICHUS
4.1 3aKOHBI pacpOCTPaHEHHs CBETa 6 2 https://m.edsoo.ru/HBN3SNMK2M
4.2 JIuH3bI ¥ OnTHYECKKE TIPHOOPHI 6 3 https://m.edsoo.ru/20WNYKRX1
4.3 PassioxeHne 6eIoro CBeTa B CIEKTP 3 2 https://m.edso0.ru/2Z5AHODTO
Hroro mo pazueny 15
Paznea 5. KBanToBbIe IBJICHHUS
5.1 HcmyckaHue U NOTJIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/BK5E4AQQ8
5.2 CrpoeHue aTOMHOTO siIpa 6 1 https://m.edsoo0.ru/U3WX2R6I1B
5.3 SlnepHble peakiu 7 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3gen 6. IloBTopuTe1bHO-00001IaK0IMIT MOYIb
6.1 ‘ [ToBTopenue n 0600IEeHNE coliepKaHms Kypca GU3HKH 3a 7-9 Kiace 9 2 https://m.edsoo.ru/JKQXVJSBE
Hroro no pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INOYPOYHOE INTAHUPOBAHUE

7 KJIACC
KosunyecTBo yacoB
No Tema vooKa K n Hara JJieKTpoHHbIe HU(POBbIE
n/n yp Bcero OHTPOJIbLHBIE PaKTHIECKHE H3y4YeHHUsI o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI

1 ®dusnka — HayKa 0 mpUpoje. SIBJICHUSA IPUPOJIBL. 1 https://m.eds00.ru/35YPBIWSK
PuznyecKue sIBICHUS

5 MexaHHUYECKUE, TCIUIOBEIC, JICKTPUICCKHIC, MATHUTHBIC, 1 https://m.eds0o.ru/l16U53L6H
CBCTOBBIC, 3BYKOBBIC SIBJICHUS

3 du3HYeCKUe BEINYMHBI U MX H3MEPEHHE 1 https://m.edso0.ru/6ZYFTFPA7
VYpok-uccienoBanue "M3mepenue reMnepaTypsl Ipu

4 MOMOIIIM JKUIKOCTHOTO TEPMOMETPA U JaTUHKA 1 1 https://m.edsoo.ru/VVQGCNS8IMP
TeMIepaTypsl"
Kak ¢u3uka u apyrue eCTeCTBEHHbIC HAYKU H3Yy4atoT

5 npupoy. EcTecTBeHHOHAYYHbBII METO/T IO3HAHMUSL. 1 https://m.edsoo.ru/3LPP2HPX2
Ornncanue GU3NISCKUX SBJICHUH ¢ MOMOIILIO0 MOIETICH
Ypok-uccienosanue "IIpoBepka rHMOTE3bI: TaTbHOCTh

6 MoJIéTa MIapHKa, MyIIEHHOT0 TOPU30HTAIBHO, TEM 1 1 https://m.edsoo0.ru/9YLZITEMU
0oJbIIIe, YeM OoJIbIIIe BHICOTA IycKa"

7 Crpoenue BerrectBa. OmbITH, T0OKA3bIBAIOIIHE 1 https://m.eds0o.ru/FSPU4OLYR
JIUCKPETHOE CTPOCHHUE BEIIECTRA

8 JIBIKEHHE YaCTHII BENIECTBA 1 https://m.edsoo.ru/HQ31SN1F3

9 Ypok-uccienoBanue «OMbIThI 0 HAOIIOICHUIO 1 1 https://m.eds0o.ru/FT87TUNTLS
TEIJIOBOTO PACIIHPEHUS ra30B

10 ArperaTHble COCTOSTHHUS BEIECTBA 1 https://m.edso0.ru/STRDWACXM
B3anmocBs3b Mex1y CBONCTBaMU BEIIECTB B Pa3HbBIX

11 arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM 1 https://m.edsoo.ru/AWMI1DBI48
ctpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

12 MexaHnueckoe ABIKeHHE. PaBHOMepHOE 1 1 https://m.edso0.ru/3W6CCIHB1
HEPaBHOMEPHOE JIBIIKCHHUE

13 Ckopoctb. EnuHnIm: ckopoctu 1 https://m.edso0.ru/29GPTJAKL

14 Pacuer nyTH ¥ BpeMeHHU JIBUKEHHS 1 https://m.edsoo.ru/PVHMNWAUA

15 Wuepuust. 3akoH unepuuu. BzaumonencTeue Ten Kak 1 hitps://m.eds00.ru/K X55101BX
MIPUYMHA H3MCHEHHUS CKOPOCTH JBHIKCHHS TEJT

16 [TnoTHOCTH BemiecTBa. Pacuer Macchl u 00beMa Tena mo 1 https://m.eds00.ru/0S71X3DPS
€ro IUIOTHOCTH

17 Ha"60paT0pHa>1 pabota «OrmpenereHue IIOTHOCTH 1 1 https://m.eds00.ru/OH22PX7CX
TBEPJIOTO TEIa»

18 Pewmenue 3ama4 no teme "ILoTHOCTH BemecTna" 1 https://m.edso0.ru/50DYVYG49

19 Cuia Kak XapakTepUCTHKA B3auMo/ieiictus Ten. Cua 1 https://m.edso0.ru/NV56FY 1G2

ynpyrocty. 3akoH ['yka



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
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https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
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https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2

JlabopaTopHnas pabota «VI3y4ueHne 3aBUCHIMOCTH

20 pacTspkeHust (1ehopMaIin) TPy UHbL OT MPHI0KEHHON 1 https://m.edsoo.ru/PXXW6DHXE
CHIIBI»

21 SBnenue tarorenus. Cuiia TSKECTH 1 https://m.edsoo0.ru/OCWJIXFNQE

22 CBs13b MEXAY CHIIOM ka‘?cm U Maccou Iena. Bec tena. 1 https://m.eds00.ru/8PZHPV1YJ
Pemenne 3aga4u no teme "Cuma TSxKECTH

23 Cuna TsKeCTH Ha APYruX miaHetax. Ousndyeckue 1 https://m.eds00.ru/IM2DOKYLI
XapaKTEPUCTUKH ILIAHET

24 Wsmepenue cuil. JIuHaMOMETD 1 https://m.edso0.ru/ITIZGKCKH

25 Bec Tena. HeBecomocts 1 https://m.edsoo.ru/UA01SQ8RE

26 CnomeHI/ie JIBYX CHJI, HAMPABJIEHHBIX I10 OJHOU TPSIMOI. 1 https://m.eds00.ru/L6SNUZVZ8
PaBHopelicTByO1IIas CUII

27 Perrenue 3amau mo teme "PaBHomeicTByIOMIAs CH'” 1 https://m.edsoo.ru/MKPXDZNX5

28 TpeHue CKOMBKEHHS M TpeHue Tokost. TpeHne B Ipupoe 1 https://m.edsoo.ru/TALEOSMMH
U TEXHHUKE
JlabopaTopHnas pabota «3ydyeHne 3aBUCUMOCTH CHJIBI

29 TPEHHUS CKOJBKEHHS OT CHIIBI IABIICHHUS U XapakTepa 1 https://m.edsoo.ru/TAQP4B30A
COIPUKACAIOIINXCS IIOBEPXHOCTEN

30 fziane 3aj1a4 Ha OTpe/Ie/ICHUE PAaBHOICHCTBYIOIIEH 1 https://m.eds00.ru/5Y Y 23XXSD

31 Pewenve 3agau mo temam: «Bec Teay, <V<Fpa(1)pmecxoe 1 https://m.eds00.ru/T9V639RZF
nzobpaxenue cuiy, «Cuibly, «PaBHOJEHCTBYIOMAS CHID»
KonTtponsHas padota mo TeMaM: « MexaHndeckoe

32 JIBIDKEHHE», «Macca, IIIOTHOCTEY, «Bec Tenay, 1 https://m.edso00.ru/P4RO8WE4D
«'papuueckoe nzobpaxkenue cuiny, « CHITBD

33 JNasnenne. CriocoObl yMEHBIIEHNS U YBETUUEHHUS 1 https://m.eds00.ru/25TVMLFDL
JIABIEHUS

34 JlaByieHue raza. 3aBUCMMOCTb JIaBJICHHS raza oT 00bEMa, 1 https://m.eds00.ru/544Y MX9WR
TEMIIEpPaTyphbl

35 Ilepenaya naBneHus: TBEPABIMU TEIAMU, KUAKOCTIMU U 1 https://m.eds00.ru/CG5POSNWO
razamu. 3akoH [Tackams

6 JlaBiieHHE B )KMIKOCTH M I'a3€, BEI3BAHHOE JEHCTBHEM 1 hitps://m.eds0o.ru/K7T1219UC
CHUIIBI TSKECTH

37 Perrenue 3amad o teMe «JlaBiieHue B )KMIKOCTH M raze. 1 https://m.eds0o.ru/UHHCSRBEW
3akoH [lackas»

38 Coo0ImaroImecs: CoCyasl 1 https://m.edsoo.ru/7THDBMDHR?2

39 I'uapaBIHYecKHii ipece 1 https://m.edsoo.ru/67X2LF396

40 Manowmetpsl. [TopurHeBoi )KUAKOCTHBII HacocC 1 https://m.edsoo.ru/5G846G718
Atmocdepa 3emnn. [IpnauHbI CyiecTBOBaHUS

41 BO3IYIIHOM 06009KH 3eMITH. 3aBHCHMOCTD 1 https://m.edsoo.ru/DRQ6ZPWI1M

aTMOC(be'pHOl"O JAaBJICHUA OT BBICOTHI HAJl YPOBHEM MOPs
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42 Bec Bozmyxa. ATMoc(epHOE JaBieHHE https://m.edsoo.ru/PYRNEDISY

43 U3mepenune armocheproro naenenus. OnbiT Toppuyerm https://m.edso0.ru/2183T1PD4

44 3aBUCHMOCTH ATMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl https://m.eds00.ru/Y WIEWMZ1J
YPOBHEM MOPsI

45 Bapomerp-anepona. ATMocdepHOe TaBIeHHE HA https://m.edso0.ru/WBNXTP7GR
Pa3JIMYHBIX BBICOTAX

46 Pemenre 3aga4 no teme "AtMochepHoe naBieHue" https://m.edsoo.ru/YWVWL5TA1L

47 ﬁ;ﬁ;ﬁ:;o’;‘:i‘x;m 11 833 Ha HOTPYIKEIHOS B HHUX TEHO. https://m.eds00.ru/SMG9OFR466
JlabopaTopHnas pabota «OnpeieieHue BRITATKABAIOIICH

48 CHIIBI, IEWCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B 1 https://m.edsoo.ru/7U40IDLK2
KHKOCTD
JlaGoparopHast pabora mo Teme «Mccnemnosamnre

49 3aBHCHMOCTH Beca Tejia B BOJIE OT 00bhEMa MOrpyKEeHHOM 1 https://m.edso0.ru/OUOBGKKSW
B JKHIKOCTb YaCTH TEJIA»

50 [TnaBanue Ten https://m.edsoo.ru/UMAE9Q10Y
JlabopaTopnas pabota "KoHcTpyupoBaHue apeomeTpa

51 WM KOHCTPYHPOBAHHKE JIOJKH U OTpe/ielicHue e 1 https://m.edsoo.ru/BGOVBS63P
rpy30n0abEMHOCTH"
Pewenue 3agau mo temam: «IliaBaHue CyIoB.

52 BosayxormnaBanuey, «JlaBieHne TBEpabIX Tell, https://m.edsoo.ru/R7VHLAG0Q
KHKOCTEN M Ta30B)»

53 Mexanunueckast paboTa https://m.edso0.ru/1YIR6J7L5

54 MowmHocTh. EAMHULIBI MOIHOCTH https://m.edsoo.ru/4UUXIHR1X

55 ypOK-I/ICCiIeJlOBaHI/Ie "PaC‘I'?T MOIIHOCTH, Pa3BUBaeMOit 1 https://m.eds00.ru/GDBO65558
TIPH TIOTBEME TIO JIECTHHIIE

56 pHIEg;:::Ie MexaHu3Mbl. Poruar. PaBHoBecue cui Ha hitps://m.eds00.ru/8YRUOUGS?2
KonrposnbHas pabora 1o teme «JlaBieHue TBEpbIX Te,

57 XKHIKOCTEN 1 Ta30B» / Beepoccuiickast mpoBepodHast https://m.edsoo.ru/DWLOWQXQZ
pabora
PesepeHeIit ypok. Pabota ¢ Tekctamu 1o Teme «JlaBneHue

58 TBEPJBIX TEJ, KHUIKOCTEH U Ta30B» / Beepocceuiickas https://m.edsoo.ru/RFCSYB9F8
poBepoUHast paboTa

99 paGors cloorcronamme seron pasonecns prtara 05 https://m.edso0.WKRTVOIXUT

60 Perenue 3a1a4 no teMe «YCI0BHUsI PaBHOBECHS pPhlYaray https://m.edsoo.ru/6AXDHFS8N
KoaddumrenT monesHoro AeCTBUS MeXaHU3Ma.

61 JlaGoparopHras pabora «3mepenne KIT/I HakIOHHOK 0.5 https://m.edsoo.ru/4AAYEYZDMW
TUTOCKOCTH

62 Pemenue 3ama4 o Teme "Padora, momrHocTh, KITI" https://m.edsoo.ru/VF5XBOQLVS
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63 Mexannueckas sHeprus. Kunernueckas u 1 https://m.eds00.ru/3HOE7HOYK
MOTEHIMAIbHAS YHEPTUS

64 3aKOH COXpaHEHHsI MEXaHUYECKON DHEPTHH 1 https://m.edso0.ru/46Y22ZPME
YPpOK-3KCIIepUMEHT 10 TeMe "DKCIepUMEHTaIbHOe

65 ONPCACITEHHE HSMEHCHHIA KHHCTHHACCKOMN 1 1 1 https://m.edsoo.ru/SM7E7YTZC
MOTEHLNAJIBHON SHEPTUH MTPU CKaThIBAHHUU TeJIa T10
HaKJIOHHOM MIIOCKOCTH"

66 KonrponbHas pabora o Teme «PaboTa 1 MOITHOCTS. 1 https://m.eds0o.ru/AECZ9T7EC
OHeprusi»

67 ’I"e3epBHbm ypok. Pabora ¢ "TeKCTaMI/I 10 TeME 1 https://m.eds00.ru/MIJPGGSA3

MexaHn4uecKkoe IBHIKEHHUE

68 PesepBHblil ypok. Pa6"0Ta ¢ TekctamH 1o Teme "Pabora. 1 https://m.eds00.ru/XT2SMNZYM

MorttHoCTh. DHEPTHUS
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KoauyecTBo 4acoB

No Tema VDoKa K n Hdara JJieKTpoHHbIe U POBbIE
n/n yp Bceero OHTPOJIBLHbIE paKTH1ECKHE H3y4eHHs o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI

1 OCHOBHBIC TTOJIOXKEHUS MOJICKYJIIPHO-KHHETHYECKON TEOPUH 1 HX 1 https://m.eds00.ru/10BIEI8GO
OITBITHBIC MOATBEPIKIACHUSI

2 Macca u pazmep aTOMOB U MOJICKYJI 1 https://m.edsoo.ru/OMIN4E3EH

3 Moenu TBEPIOIo, KUIKOIO M Ia3000pa3HOro COCTOSIHUM BEIECTBA 1 https://m.edsoo.ru/HVW3WMRAS
OOBsicHEHHE CBOWCTB TBEPAOTO, )KUAKOTO U Ira3000pa3HOTO

4 COCTOSTHHH BEIIECTBA Ha OCHOBE MOJIOKCHHUM MOJICKYISIPHO- 1 https://m.edsoo0.ru/DJYTZQH83
KHHETHYECKOM TEOPHH

5 Kpucramnueckue u aMmopdHbIe Tesa 1 https://m.edso0.ru/8G73PVM40

6 CMmauuBaHHe U KaMWLIAPHOCTh. [I0BEPXHOCTHOE HATSKEHHE 1 https://m.edso0.ru/7XZHOXTSK

7 TemoBoe paciuIMpeHne U CKAaTHE 1 https://m.edsoo.ru/I3N30OKS8L

8 Temmneparypa. CBs3b TeMIIEPaTyphbl CO CKOPOCTHIO TEILIOBOTO 1 https://m.eds00.ru/5XSV6F158
JIBHYKEHHUS YaCTHI]

9 BuyTtpennsis sueprus. CnocoOsl I3MEHEHHUS] BHYTPEHHEH dHEPTUH 1 https://m.edsoo.ru/BBVCIIMH6G

10 Busl Temonepeaadn 1 https://m.edsoo.ru/WF4J3070P

11 YpouK-KOH(pepeHum IIpakTuyeckoe UCIOIb30BaHUE TCHJ’IOB{::IX 1 1 hitps://m.eds00.ru/UU9100EZW
CBOMCTB BEIIECTB M MaTEPHAIIOB B IIESX SHEPrOCOEpEKEHUS

12 KosnuecTBO TEIIOThL. Y IesibHas TEIIOEMKOCTh 1 https://m.eds00.ru/88291DDIZ

13 YpaBHenue TemioBoro 6ananca. TeriooOMeH U TEIJIOBOE paBHOBECHE 1 https://m.edso0.ru/P52QUVQJE

14 JlaGoparopHas paboTa VI/ICCJ'IGZ[OB?HI/IG ﬂ]'?:J'IeHI/Iﬂ TEeTI000MeHa PH 1 1 https://m.edso0.ru/FR2ZNEN5GY
CMEIIMBAHHUH XOJIOHON U rOpAYEi BOIBI

15 Pacuer KomMYeCTBa TEMIOTHI, HEOOXOMMMOTO ISl HATPEBAHMS Tella U 1 https://m.eds00.ru/JSMRALAPW
BBIJICIISICMOTO UM TIPH OXJIAXK ICHUH

16 .Ha6opaTo'r’)HasI pabota "OmnpeneneHue yaelbHON TEMI0EMKOCTH 1 1 https://m.eds0o.ru/40I T1ZIAH
BEIIECTBA

17 OHeprus ToIuMBa. Y iesbHas TEIUIOTa CrOPaHHs 1 https://m.edso0.ru/683AIXYWS8

18 [TnaBneHue u OTBEPACBaHNE KPUCTAINYECKUX TENI. Y IeNIbHAS 1 https://m.edsoo.ru/JHESALPIF
TEIUIOTA [UIABJICHUSI

19 JJ]le;};’paTopHaﬂ pabota "OrnpeneneHne yaeIbHOM TETUIOTHI TUTABJICHUS 1 1 https://m.eds00.ru/L COXVHGHD

20 [TapooOpazoBanue u koHeHcanus. ViciapeHue 1 https://m.eds00.ru/CQG4DQKML

21 Kunenwe. Y aenpHas TeIoTa napoodpa3oBaHusi U KOHACHCAIUH. 1 https://m.eds0o.ru/Y THDIM2GZ
3aBHCHMOCTb TEMIIEPATyPhl KUIIEHUS OT aTMOCHEPHOTO JIABJICHUS

29 BnaxxHocthb BO3ZIyXa. Ha6opaTopHa;1Pa60Ta OrnpenencHue 1 1 https://m.edso0.ru/7TKP37W0J1
OTHOCHUTEJIbHOM BIIQYKHOCTH BO3/yXa

23 Pelenve 3a/1a4 Ha ONpEEIEHHE BIAKHOCTH BO3yXa 1 https://m.edso0.ru/N4XJEXGAL
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[IpuHIUDE! paboTs! TeToBIX nBurateneil. [lapoBas TypOuHa.

24 1 https://m.edsoo.ru/6BKWSWYG6
JlBuraresib BHyTPEHHETO CrOPaHHsI

o5 KITJT TeHJIOBgFO nBurarteid. TerioBble ABUTaTENIN U 3aI[ATa 1 https://m.eds00.ru/UJA3DRDOH
OKpYyXaroliei cpebl

26 3aKOH COXpaHEeHHUs M IPeBpAILEHUs] SHEPTUH B TEIUIOBBIX Ipolieccax 1 https://m.edsoo.ru/B1KX6RPQ9

97 [MoarotoBka K KOHTPOJIBHOU paGOT“e o Teme "TeHJIOBLIe SIBTICHUSL. 1 https://m.eds00.ru/9AQ53CC7C
V3MeHeHHe arperaTHbIX COCTOSIHHIA BENECTRA

o8 KonTtponsHas pabora 1o TeMe Te"HJIOBLIe siBieHus. V3meHeHue 1 https://m.eds00.ru/0X03133KU
arperaTHbIX COCTOSIHUI BelllecTBa

29 Onekrpusaiys Tej1. J[Ba pojaa 2JIeKTPUYECKUX 3apsI0B 1 https://m.edso0.ru/9E8SKDQMD

30 YPOK-I/ICCJIGJIOBaHI'/I'e DJieKTpU3alIys Tl HHIYKIHEH U Ipu 1 1 https://m.eds00.ru/JAL OFK67]
COIPUKOCHOBEHHUHU

31 BsanMoeiicTBre 3apsuKEHHBIX Tell. 3akoH Kymona 1 https://m.edsoo.ru/LIJCQZZS9

32 Dnekrpudeckoe moie. HampskeHHOCTh SNEKTPHIECKOrO HOJ. 1 hitps://m.eds0o.ru/N79CZGZ1]
[IpuHIMT CYNEPHO3UIHN ITEKTPUICCKUX MOJICH

33 aHT(:)iT:eHH AIEKTPUUIECKUX 3apAI0B. DiieMeHTapHbIH 3apsan. CTpoeHue 1 https://m.edso0.rW/AFOIKADMV

34 i;;};c;nﬂnm U TUDJIEKTPUKHU. 3aKOH COXPAHEHHS 3JIEKTPUIECKOTO 1 https://m.eds00.ru/USJR991PB

35 Peuienue 3a/1a4 Ha IPUMEHEHUE CBONCTB DJIEKTPHUUYESCKUX 3aPSI0B 1 https://m.edso0.ru/SXWWOSWJ5

36 DJIeKTPUYECKUI TOK, YCIOBUSI €ro CyIIeCTBOBaHUS. MICTOUHUKH 1 https://m.eds00.ru/ISIMP3J3M
INEKTPUYECKOTO TOKA

37 JleWCTBHS 27IEKTPUUECKOTO TOKA 1 https://m.edso0.ru/Q8WUTCKVT

38 Ypok-uccineaoBanue I[eI/ICTfI/Ie JNEKTPUYECKOTO MOJISI HA 1 1 https://m.eds00.ru/ZHMKZMA4JU
MPOBOJIHUKH U JIUIJIEKTPUKH

39 DJIeKTPUYECKUI TOK B METAJUIAX, XHUIKOCTSX U ra3ax 1 https://m.edsoo.ru/E4ACOOQYPF

40 DrekTpuyecKast IENb U €€ COCTABHBIE YaCTH 1 https://m.edsoo0.ru/ROW7KUDDO

a1 Cuna TOKa;'JIa6opaTopHa;1 pabota "3MepeHune u peryupoBaHue 1 05 https://m.eds00.ru/9L HHZUNJI
CHJIBI TOKA

42 ?J‘ICKTpI/I‘{eCKOG HanpsokeHue. BonsTmerp. )I'?6opaT0pHaa pabora 1 05 hitps://m.eds00.ru/X7POJOFGH

W3MepeHue U peryIupoBaHie HAPSKEHHS

43 ConpoTUBJICHUE POBOJIHUKA. Y IEITbHOE CONPOTHBIICHHE BEIICCTBA 1 https://m.edso0.ru/E8UQ5PCAG
JlaGoparopras padoTa "3aBHCHUMOCTH dJIEKTPHUIECKOTO

44 COIPOTHUBIIEHHS TIPOBOIHHUKA OT €r0 JUIMHBI, TUIONIA M TOIEPEYHOTO 1 1 https://m.edso0.ru/4AJDABGZNX
cedeHus ¥ Marepuaia”

45 i.‘;l];l;CI/IMOCTB CHWJIBI TOKA OT HampspkeHus. 3akoH Oma Ui ygacTka 1 https://m.edso0.ru/\VEZPE7080
JlabopatopHnas pabota "McciaenoBanue 3aBUCHMOCTH CHIIBI TOKA,

46 MIYLIET0 Yepe3 Pe3UcTop, OT CONPOTUBIICHHS PE3UCTOpa U 1 1 https://m.edso0.ru/X5THIN3RM
HanpsDKeHUs Ha pesucrope”

47 ITocnemoBarenbHOE M APALICILHOE COSTUHEHHUS POBOJIHUKOB 1 https://m.edsoo.ru/HJ990Q3493



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493

Jlaboparopras padota "IIpoBepka mpaBuiia CIOKESHHS HAITPSHKCHUH

48 " 1 1 https://m.edsoo.ru/VQ3VYPOT8
MIPY TIOCJIEOBAaTEIFHOM COSAMHEHHUH ABYX PE3HCTOPOB

49 Jlabopatopnas pabota "IIpoBepka npaBI/}'na JUTSL CHUTBI TOKA TIPU 1 1 https://m.edso0.ru/DPAXGSPZ]
MapajuIeIsHOM COSAMHEHHH PE3UCTOPOB

50 Pemienue 3aau Ha npuMeHeHHEe 3akoHa OMa [T Pa3InaHOTO 1 https://m.edsoo.ru/19ZEFKZZ4
COCJIMHCHUS MMPOBOTHUKOB

51 PaboTta 1 MOIIHOCTB AJIEKTPUUECKOTO ToKa. 3akoH /xoyinsi-Jlenna 1 https://m.edsoo.ru/40AIXYN3H

52 JlabopaTopuas pa60Ta}' OmnpeneneHne pabOTH ¥ MOITHOCTH 1 1 https://m.edso0.ru/VRI2VEIHA
SIEKTPHYECKOTO TOKA

53 DNCKTPUYCCKHUE MU U OTPEOUTEIIH ICKTPUICCKON SJHESPTHH B 1 https://m.eds0o.ru/1L 3KZ2XLM
orITy. KopoTkoe 3aMbIkaHne

54 ITocTOsIHHBIE MATHUTEI, UX B3aMMOJIECHCTBHE 1 https://m.edsoo.ru/KL1ZHIKQF

55 Ypoxk-uccienopanue "M3ydeHne H0jIei HOCTOAHHBIX MArHUTOB" 1 1 https://m.edso0.ru/IGL7RJQOR

56 MarauTHOe 1onie. MarHuTHOE 10JIe 3eMIIH M €r0 3HaYCHHE IS 1 https://m.eds00.ru/R3XXICRVK
>KA3HU Ha 3emiie
[ToaroToBka K KOHTPOJIBHOM paboTe Mo TeMe "DICKTPUICCKUE

57 3apsipl. 3apsUKEHHBIE TENla M UX B3aUMOJIEUCTBHSA. [10CTOSAHHBIIM 1 https://m.edsoo.ru/RTA1IB1C5
SNIEKTPUUYECKHUI TOK"
KontposbpHas pabdota mo temMe "DIeKTpUYeCcKHe 3apsiibl. 3apsHKCHHbIC

58 TeNla U X B3auMoencTBus. [10CTOSHHBIN 3JIeKTpUIeCcKuit TOK" / 1 https://m.edso0.ru/ZISSW4Z7W
Bcepoccuiickast mpoBepouHas paboTa

59 PezepBHblit ypsnc. P%60Ta c TeKCTvaMI/I o Teme "TlocTosiHHBIN 1 https://m.eds00.ru/EORLKPT1U
anekTpudeckuii TOK" / Beepoccuiickas mpoBepoyHasi pabora

60 OmneiT DpcTena. MarHuTHOE 1oJIe JIEKTPUUECKOro Toka MarHuTHoe 1 https://m.eds00.ru/PC1IDMV4ID
MOJIe KaTYIIKA C TOKOM

61 'l'_[pI/IMCHeHI/IC MEKTPOMArHHTOB B TEXHIKE. JlabopaTopuas pa6(?’Ta 1 05 https://m.eds00.ru/KGEXDIUWD

W3ydeHue neiicTBUST MATHATHOTO TOJISl HAa TIPOBOAHUK C TOKOM

DNeKTpOABUTATENh TTOCTOSIHHOTO ToKa. Mcronb30Banne

62 3JIEKTPOBHUTATEIICH B T"eXHI/I'-IeCKI/IX YCTPOWCTBAX M HA TPAHCIIOPTE. 1 https://m.eds00.ru/7V'Y OODMEN
Jlaboparopuas pabota "KoHcTpynupoBaHue u u3ydeHue padboThl
3NeKTpoABHUraTens"

63 JO_[eHII;IHT;I ®apanes. 3aKoH 3NIEKTPOMAarHUTHOW MHIYKINH. [IpaBuino 1 https://m.eds0o.ru/Y SDW34EV0

64 Onekrporereparop. CocoObI MOTYICHUS TICKTPUICCKO SHEPTHH. 1 https://m.edso0.rw/LM1C70D7A
DJIEKTPOCTAHIIMY Ha BO30OHOBJSIEMbIX HCTOYHHKAX YHEPTUH

65 IMoaroroBka k KOHTp’(')J'[LHOI/I pabote o Teme "DIeKTpUIECKIe U 1 https://m.edso0.ru/GESIPNCSB
MaTrHUTHEIC SIBIICHHS

66 Kompon"LHaﬂ paboTa o Teme "DIEKTPUIECKHE U MAaTHUTHBIE 1 hitps://m.eds0o.ru/APBXXTADS
SIBJICHHS

67 Pe3sepBHBI ypok. PaGora ¢ Tekcramu 1o TeMe "TeIioBsie siBaeHUsS" 1 https://m.eds00.ru/4AB8GKYQ1X

68 PezepBHbIil ypok. PaboTa ¢ Tekcramu o Teme "MarHuTHble sBiIeHus" 1 https://m.edsoo.ru/IBHXLLTXX

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 145
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9 KIIACC

KoauyecTBo 4acoB

No Tema vooKa K I Hdara JJieKTpoHHbIe U POBbIE
n/n yp Bcero OHTPOILHBIE PaKTHieckue u3yyeHusi =~ oOpa3oBaTebHbIE pecypChl
padoThI padoThI

1 MexaHu4ueckoe ABHKeHHe. MarepranpHas TOUKa 1 https://m.edsoo.ru/UP3188VCD

2 Cucrema orcuera. OTHOCHTEIBHOCTh MEXAHMYECKOTO JBUKECHHSI 1 https://m.edsoo.ru/UWFLOQ33T

3 PaBHOMEPHOE IPSAMOJIMHENHOE JBHKEHUE 1 https://m.edso0.ru/E65RWOZK0

4 HepaBHoMepHOe mpsMoITHHEHHOE ABrKeHne. CpeHss 1 MTHOBEHHAsI 1 https://m.eds00.ru/L043PYTGB
CKOPOCTb

5 [psiMosIMHEWHOE PABHOYCKOPEHHOE JBMXKEHHE. Y CKOPEHHUE 1 https://m.edsoo.ru/8KUYWCHBO0

6 CKOpOoCTh IPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO MBIKEHUA. [ padmk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH

7 JlaGoparophas pabora "OmnpenencHre YCKOpeHHs Tena H'IS')I/I 1 1 https://m.eds00.ru/IKKINIFO8
PaBHOYCKOPEHHOM JBKEHHH 10 HAKJIOHHOM TIJIOCKOCTH

8 Croboanoe maaerue tea. Onbitel [anues 1 https://m.edsoo.ru/NMQAAGGEQ

9 PaBHoMepHOE ABIKEHHE IO OKPYIKHOCTH. Ilepuon u yactora 1 https://m.edsoo.ru/PVRBIDTTH
obparienus. JInHeHHAS U YTIIOBask CKOPOCTH

10 LleHTpOCTPEMHUTEIBHOE YCKOPCHHE 1 https://m.edso00.ru/O5LFGWFZY

11 Iepsbiii 3akoH HeroToHAa. BekTop cHitb! 1 https://m.edsoo.ru/TADTURL3K

12 Bropoii 3akon HetoToHa. PaBHoieiicTBy OIS cria 1 https://m.edso0.ru/5A28NGVEV

13 Tpertuii 3akox Hetorona. Cyneprno3uiiust CUi 1 https://m.edsoo.ru/XPFYG64RM

14 Peienve 3aja4 Ha npUMeHeHHe 3aKkoHOB HproToHa 1 https://m.edsoo.ru/GEM2S4HK9

15 Cuna ynpyroctu. 3akon ['yka 1 https://m.edsoo.ru/BHBXXRIJQ

16 Pemenue 3amau no teme «Cuiia yupyroctu 1 https://m.edsoo.ru/HML1AMN12

17 JlabopaTopHuas padota «OnpeeneHue KeCTKOCTH MPYKUHBD) 1 1 https://m.edsoo0.ru/T4PAJAFV1

18 Cua TpeHust 1 https://m.edsoo.ru/B4AWPRAS8I7

19 Perrenue 3amau o Teme «Cria TpeHUS 1 https://m.edsoo.ru/PJDH2DCIOT

20 J'Ia60paTopHi1ﬂ pabora "Omnpenenenue kodhduimenTa TpeHus 1 1 https://m.eds00.ru/C56RDBKX8
CKOJIbYKCHUS

21 PCHICHI:I'C 3anad o Teme "3axonsl Hetotona. Cuna ynpyroctu. Cra 1 https://m.edsoo.ru/VT3T38KBU
TpEHHUs

29 Cuia TSKECTH U 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpEHHUE 1 https://m.edso0.ru/MEETXGF60
CBOOOIHOTO A CHUS

23 VYpok-kordepenuus "JBikenue TfJ'I BOKPYT FPAaBUTALHOHHOTO [IEHTPa 1 1 https://m.eds0o.ru/BLGGO9259
(Conneunas cuctema). ['anakTuku

24 Pemenne 351;[311 o Teme "Cua TSKECTH U 3aKOH BCEMUPHOTO 1 hitps://m.eds0o.ru/NVO2GVEYAT
TATOTEHHS

25 IepBast KOcMUYECKast CKOPOCTh. HEBECOMOCTD M IIEPErPY3KH 1 https://m.eds00.ru/563XRG6ED
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PaBHOBecue MaTepranbHOW TOUKHA. AOCOITIOTHO TBEPIOE TETIO.

26 PaBHOBecHE TBEPIOrO Tela ¢ 3aKPEIVIEHHON OCBIO BpallieHuss. MOMEHT 1 https://m.edsoo.ru/AONEMB459
cunel. LleHTp TsxecTu
PaBHOBecHe MaTepranbHON TOUKH. AGCOITIOTHO TBEPIOE TEIO.

27 PaBHOBecHe TBEPIOTO TeJa C 3aKPETUIEHHON OChIO BparieHus. MoMeHT 1 https://m.edsoo.ru/GAMQW4SLS
cunel. LleHTp Tsxectu

28 Pemenue 3a1a4 no teme "MomeHT cuitbl. LeHTp TshkecTH" 1 https://m.edso0.ru/0QJSN205C

29 IMoarotoBka K KOHTPOIIBHOH pa6(’)'Te no Teme "MexaHH4YecKoe 1 https://m.eds00.ru/8D7SUVX5J
JBWKeHUe. B3aumoeiicTBue Ten

30 KOHTponL}UIaﬂ pa60Ta"no TeMe "MexaHuecKoe IBUKEHUE. 1 https://m.eds00.ru/J1BOUI2YG
BzaumopeiictBue e

31 Nmmynbc Tena. IMITyabe CHITBL 3:aI<0H COXpaHCHHS HMITYJIbCA. 1 https://m.eds00.ru/7PISBWOD2
Vipyroe u HEynpyroe B3aMMO/ICHCTBHE

32 Pemienwe 3a1a4 no TeMe "3aKOH COXpaHEeHHs UMITyJIbca" 1 https://m.edsoo.ru/LQO6EH8F9

33 Ypok-koH(pepeHnus "PeakTHBHOE ABHKEHHE B IPUPOJIE M TEXHHUKE" 1 https://m.edsoo.ru/3UH32H4RL

34 Mexanndyeckas paboTa ¥ MOIIHOCTh 1 https://m.edsoo.ru/FCOHVOY XP

35 PaboTa CHIIBI TAXKECTH, CUJIbI YIPYTOCTH U CHJIBI TPCHHSI 1 https://m.edsoo.ru/Y4H20MDHI

36 JlabopaTopHnas pabota «Onpenenenue padbOThI CHIIBI TPEHNUS TIPH 1 https://m.edso0.ru/609HFELPS
PaBHOMEPHOM JIBHKCHHH TeJIa 10 TOPHU30HTATBHON MOBEPXHOCTHY

37 Cas3b 9Hepruu u pabotsl. [loTeHIMAbHAS SHEPTUS 1 https://m.edsoo.ru/ZIFB7L5EF

38 Kunerunueckas sueprus. Teopema 0 KUHETHUECKOI SHEPruu 1 https://m.edsoo.ru/WKXL7NXVR

39 3aK0oH COXpaHEHHs] IHEPTUU B MEXAHUKE 1 https://m.edsoo.ru/FMM2S69EB

40 JlabopartopHasi pabota «M3yueHne 3aKOHa COXPAHEHUS SHEPT UM 1 https://m.edsoo0.ru/0TVK8KJXB

41 KosnebaTenpHOe IBHKEHHE U €70 XapAKTEPUCTUKH 1 https://m.edsoo.ru/3EQ3BHBZ3

42 3aryxarorue kosebanus. BeiHyxaeHnubie konebanus. Pesonanc 1 https://m.edsoo.ru/I3ZKD2M12

43 MareMaTHYeCKUil U TPYKUHHBIA MasTHUKA 1 https://m.edso0.ru/O71PZDM11

m Vpok-uccienoBanie «3aBUCHMOCTD MEPHOa KOJIeOaHHI OT JKECTKOCTH 1 hitps://m.edsoo.ru/BACAGRAKS
OPY)KHHBI K MacChl TPy3a»

45 I[MpeBpalieHne SHEPTHHU MPH MEXaHHIECKUX KOJICOAHHUSIX 1 https://m.edsoo.ru/RPN7BU655

6 JlaboparopHas padota «Onpe/eneHne YacTOThl U epruoa KonebaHuit 1 https://m.eds0o.ru/EV1Y 2NUGC
TPY>XUHHOTO MasTHAKA

47 JlaboparopHas padota «I[IpoBepka HE3aBUCHMOCTH MepHOa KoneOaHuit 1 https://m.eds00.ru/6Y GEHWSDT
rpy3a, IOJBELUICHHOTO K HUTH, OT MaCChl Ipy3a»

48 Mexannueckue BoaHbI. CBOWCTBA MEXaHHYECKUX BOJH. [IpOMOTBHbIE H 1 https://m.eds00.r/OHBO3USXY
MOIEPEYHbIC BOIHbBI

49 yp9K-KOH(1)epeHHHH It{lexaHquCKHe BOJIHBI B TBEPAOM TEJIE. 1 https://m.eds00.ru/6PNOHXSIA
CelicMuyecKre BOJTHBI

50 3BykK. PacpocTpaHeHHe U OTpaKEHHE 3BYKa 1 https://m.edso0.ru/NTZLRXDB5

51 VYpok-uccienopanue "Habiro1eHre 3aBUCHMOCTH BBICOTHI 3BYKa OT 1 hitps://m.eds0o.ru/5RPRGGZVS

JacTOTHI"
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52 I'pOMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHYECKHMI PE30HAHC 1 https://m.edso0.ru/AQY3HSN3G

53 VYpok-koHpepeHius "YIpTpasByK u HHPPa3BYK B MPHPOJIE U TeXHUKe" 1 https://m.edsoo.ru/AU3Z0S07U

54 IMoaroToBka K KOHTPOJIBHOI pa60Te"no TeMe "3aKOHBI COXPaHCHHSI. 1 https://m.eds00.ru/7Y AJAV57M
MexaHuueckre KoseOaHus U BOJTHBI

55 KontponsHas pa60T? o Teme "3aKOoHBI coXpaHeHUs. MexaHnJecKnue 1 https://m.eds00.ru/ZVD7Z44VH
KOJICOAHUS M BOJIHBI

56 DJIEKTPOMATrHUTHOE MO0JIE. DJIEKTPOMATHUTHBIE BOJIHBI 1 https://m.edso0.ru/KAKC7HSCG

57 CgoiicTBa 3J€KTPOMArHUTHBIX BOJIH 1

58 Ypoxk-korpepenmus "llIkana 3meKTpOMarHATHBIX BOJIH. . 1 https://m.eds00.ru/7ELI2VY03
Hcronb30BaHKe IICKTPOMATHUTHBIX BOJIH JUISl COTOBOM CBSI3H

59 VYpok-uccienoanue "M3ydeHne C’E'SOI/ICTB ANEKTPOMATHUTHBIX BOJIH C 1 https://m.eds0o.ru/SHN7BSEB4
ITOMOIIEI0 MOOMIIBHOTO TeJeoHa

60 Esjieine 3a]a4 Ha OTPE/ICIICHHUE YaCTOThI U JATHHBI JICKTPOMATrHUTHOM 1 hitps://m.eds00.ru/WIGCOBOSN

61 3ne“1<Tp0MarH1/1THasI npupoza cBera. CKopocTh cBeTa. BoHoBBIE 1 https://m.eds00.ru/ZFGOBMGEX
CBOlicTBa CBETA

62 Hcrounuku ceera. [IpsMonnHeliHOE paCIpOCTPAaHEHUE CBETA. 1 https://m.eds00.ru/NLIADWAXN
3armenus Consua u JIyHbsl

63 3akoH OTpaxkeHHs CBeTa. 3epkaia. PelieHue 3a1a4 Ha MPUMECHEHHE 1 https://m.eds0o.ru/OONUKCDOB
3aKOHA OTPaKEHHUS CBETA

64 [penomienue cBeta. 3aKOH MPEIOMIICHHSI CBETa 1 https://m.edsoo.ru/NF1PZFEV3

65 IMonHOE BHYTpeHHEE OTpakeHHe cBeTa. VIcmop30BaHue MOJTHOTO 1 https://m.eds00.ru/FZ7HVEE2W
BHYTPEHHETO OTPAKCHHS B ONITHYECKUX CBETOBOJIAX
JlabopaTopHnas pabota "VccnemoBanre 3aBUCUMOCTH yTiia

66 MPEIOMJIEHHsI CBETOBOT'O JIyda OT yIJia MaJeHus Ha TpaHuile "BO3ayx- 1 https://m.edso0.ru/R800IT10S
crexso""

67 Ypok-konpepenuus "Mcnonp30BaHne MOIHOTO BH}'I‘TpeHHel“O 1 https://m.eds00.ru/0L 9F63ZRU
OTPaXKEHUsI: CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b

68 JIumsel. OnTHyeckas cuiia JTMH3EI 1 https://m.edsoo.ru/Z\VV702L97F

69 IMocTpoeHre n300paKeHHH B IMH3aX 1 https://m.edsoo.ru/MWU2YHLIN

70 J'Ia6opaTop£1aﬂ paboTta Onpeneune}me (1’)'0Kyc1{oro paccTosHUA U 1 https://m.eds0o.ru/3XTVNZNI]
ONTHYECKOH CHIIBI COOMpAIOIIeit JTNH3EI

71 Ypok-koH(pepeHnus "OnTruyeckre JMH30BbIE TPUOOPHI" 1 https://m.edsoo.ru/KKVRKOP3D

72 I'7a3 xak onTHYecKas cucrteMa. 3peHne 1 https://m.edsoo.ru/KP1ACI9PW

73 Ypok-koudepenius "edextsl 3perns. Kak coxpanuts 3peHue” 1 https://m.edsoo.ru/ZKWLQ3CHI

74 Pasnoxenne 6enoro cera B criektp. Onbitel Hetorona. CrioskeHue 1 hitps://m.eds00.ru/ZPRENAD5V
CIEKTpaJbHBIX LBETOB. Jlucnepcus cBeTa
JlabopaTopnas paboTa "OUBITH 1O pa3I0KeHUIO OSIOTO CBETa B

75 CIICKTP ¥ BOCIIPHUSITHIO I[BETA MPEIMETOB IIPU WX HAOIIOICHUU Yepe3 1 https://m.edsoo.ru/E5I8L6TCH

LBETOBBIC (OMIBTPHI"
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Ypoxk-nipakTikyM "BoHOBBIE CBOCTBA CBETA: AHCIIEPCHS,

76 " 1 https://m.edsoo.ru/A1F3HB8Y9
uHTepPepeHIus u TudpaKius

77 OmnbiThl Pesepdopa 1 miaHeTapHas MOJeIb aToMa 1 https://m.eds00.ru/P922QVFIV

78 IMoctynatel bopa. Mogens aroma Bopa 1 https://m.edso0.ru/OBJPHE0G2

79 Hcnyckanue u norsioueHue ceera atoMoM. KBanTel. JInHeluaTsie 1 https://m.eds00.ru/MILRTHPCO
CHEKTPBI

80 VYpok-npakTukyM "HabmroieHre CieKTpoB MCITyCKaHus" 1 https://m.edso0.ru/7NCLNW296

81 ParoakTHBHOCTP U €€ BUJIBI 1 https://m.edsoo.ru/22H32JWLM

82 Crpoenne atoMHoro sapa. Hykinoxnas Mozens 1 https://m.edsoo0.ru/IRVFSKOFK

83 PajmoakTHBHBIE IpeBpanienus. M30Tomsl 1 https://m.edso0.ru/RA796 TPSP

84 Pemenue 3a1a4 mo teMe: "PajMoaKkTHBHBIE MPpeBpalieHus" 1 https://m.edsoo.ru/WX2HQP2S6

85 Iepuon moypacnaaa 1 https://m.edsoo.ru/WZDJCOES87

86 YpOK—KOHq)epeHuHﬂ" PagnoakTHBHBIC H3ITy4YCHUS B IPUPO/IC, 1 https://m.eds00.ru/X1J4002C4
MEJIUIIMHE, TEXHUKE

87 Ii[;sé);me peaknuu. 3aKOHBI COXPAHEHHUS 3apsSIIOBOTO U MaCCOBOTO 1 https://m.eds00.ru/Y OO2XMKO0

88 DHeprus cBs3u aTOMHBIX siiep. CBsI3b MACChl M SHEPTUH 1 https://m.edsoo.ru/NSTEUFIO3

89 Perrenue 3amad o teme "SnepHbie peakuun" 1 https://m.edsoo.ru/0D4KHLQ4T

90 i’:g;c;nn CHHTe3a U neneHus saep. Vcrounnku sueprun ConHIa u 1 https://m.eds0o.ru/RMBFOBND7

91 YpOK—KOHibepeHumI SAnepHas ch'e'preTHKa. JeiicTBus paguoaKTUBHbBIX 1 hitps://m.eds00.ru/OTNWFEWI00
M3JIYYCHUU HA JKUBBIC OPTaHU3MBbI

92 IMoAroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe :‘)HGKTpOI:/'IaFHI/ITHOG 1 https://m.eds00.ru/TBOXBITUO
I10JIC. 9HeKTp0MaFHHTHBIe BOJIHBI. KBaHTOBLIe SIBJICHUA

93 KonrposnbHas pabora 1o teme QHGKT‘pOMaFHI/ITH(’)'e noJe. 1 https://m.eds0o.ru/5UTJAFDGU
DJIeKTPOMArHUTHBIE BOJIHBI. KBAaHTOBBIE SIBICHUS

94 POBTopeHHf, 0606]1[61-’['1/16. JlabopatopHbIe pabOTHI IO KypCY 1 https://m.eds00.ru/2GECLIOI]

B3aumoseiictBue Tei

95 HOBTOpe'I:II/Ie, 06o0meHue. Pem"eHne pacYeTHBIX U KaYeCTBEHHBIX 3a/1a4 1 https://m.eds00.ru/MMINLZOSO
no Teme "TemnoBbie poLecchl

96 HOBTOpe'I:II/Ie, 0000mmenue. Pemenne Iv)?cqume M KQ4ECTBEHHBIX 3a7a4 1 https://m.edsoo.ru/H7HKU30G3
no Teme "KII/I TerioBbIx ABUTaTENEeH

97 HOBTOpe'I'{I/IG, 06obmeHue. PemeHn"e pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 1 hitps://m.eds0o.ru/XP2HRNAY 4
o teMe "KIIJI 31ekTpoycTaHOBOK

98 ’ll'IOBTopeHHe, 0606111"6HI/IC. JlabopatopHsie pabOTHI IO KypCy 1 https://m.eds00.ru/FK30ENRHX

CBeTOBBIE SIBICHUS

99 IToBTOpEHwUE, OGOGH.ICHI/IS. Pabora ¢ TekcTamu 1o Teme ""3aKOHBI 1 https://m.eds00.ru/91XS3CXDT
COXpaHEHHs B MEXaHHKE

100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu o Teme "Konebanus u 1 https://m.eds00.ru/L3YKVIINT

BOJIHBI"
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1.2
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HCII0JIb30BATh N3YYCHHBIC ITOHATHUA

pa3nuuarh SBJCHHUS 110 OMHCAHHIO HMX XapaKTepPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIUX HTaHHOE
(buznueckoe SBICHHE

pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PHM3MUYCCKUX SBJICHUI B OKPYIKAIOIIEM MHUPE, B TOM YHCie (U3NICCKUC SIBICHUS B
NPUPOJIE, TIPH 3TOM TMEPEBOJUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO, BBIACIATH CYLIECTBEHHbIE CBOMHCTBA (IPU3HAKN)
(bH3MUECKHX SIBICHHUH

OMHKCHIBATh HM3YYCHHBIC CBOWCTBA TEN W (DU3UYCCKUC SIBICHUS, UCIONB3Ys (DU3UYCCKUC BEIUYUHBI, TP OMUCAHUHU
MPaBUJIBHO TPAKTOBAThH (PU3MYCCKHUI CMBICI UCTIOIB3YEMBIX BEIMYHH, UX 0003HAYCHHUS U CTUHUIIBI (PU3UUCCKUX BEITUYUH,
HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINC NAHHYIO (DU3MUYCCKYIO BEIWYHMHY C JAPYTHMH BEIUYMHAMH, CTPOHUTH Trpaduku
M3yYEHHBIX 3aBUCHUMOCTEN (PM3NIECKUX BEITHINH

XapaKTepU30BaTh CBOWMCTBA TeJ, (PM3UUCCKUC SIBIICHHUS M MPOLECCHI, HCIOIb3ys M3YYCHHBIC 3aKOHBI, TP 3TOM J1aBaTh
CJIOBECHYIO (DOpMYIIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMaTHYECKOE BHIPAKEHHE

1.6

OOBACHATH (U3HUYECKUE SBICHUS, IMPOLECCH M CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHUTYallMi MPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIBISATH IPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOUTh OOBsICHEHHE U3 1 — 2 JIOTMYEeCKUX
IIaroB ¢ onopoii Ha 1 — 2 n3y4YeHHbBIX CBOICTBA (PU3NUECKUX SIBJICHUH, (PM3MYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacd€THBIC 3a7a9 B 1 — 2 eficTBUsA, HCIIONB3YsI 3aKOHBI M (JOPMYIIEI, CBA3BIBAIOIINC (PH3HUCCKIEC BETHINHEL: Ha
OCHOBE aHaJM3a YCJIOBHS 3aJaud 3alliCBIBATH KPAaTKOE YCJIOBHE, MOJCTABIATh (PH3MUYCCKUE BEIHYWHBI B (OPMYIBI H
MPOBOIUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC TaHHBIC, HEOOXOIMMEIC U PEUICHUS 3a7ad, OICHUBATh PEATMCTHIHOCTD
MOJYYCHHOM (HU3UUECKOI BETHUUHBI

1.8

1.9

1.10

1.11

pacno3HaBaThb HpO6J’ICMLI, KOTOPBIC MOXXHO PCHIUTH IIPHU IMMOMOIINU (I)I/ISI/I‘IGCKI/IX METOAOB, B OIIMCAHHUM HCCJIICIOBAHHA
BBIACJIAATH IPOBEPACMOC IIPCANIOIIOKCHUC (FI/IHOTGBY), pa3janvaTb U UHTCPIIPECTUPOBATH HOJ'Iy‘IeHHLIfI pe3yibTaTt, HAXOAUTH
OIIMOKH B X04¢€ o1bITa, ACJIaTh BBIBOJBI I10 €0 pE3yJibTaTaM

MPOBOJUTD OMBITHI IO HAOIIOICHNIO (PU3NUECKHX SBICHUH MM (PU3UIECKUX CBOMCTB Tel: (hOPMyIMpPOBATH MPOBEPSEMBbIC
MPEATOI0KEHHs, COOMpPATh yCTAaHOBKY M3 IPEIUIOKEHHOTO 00OPYMIOBAaHMSA, 3alMCHIBATh X0/ OINBITa U (OPMYJIHUPOBATH
BBIBOJIBI

BBITIOJIHATh MPSIMbIE U3MEPEHHUSl C HCIOJb30BAaHMEM AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMKMCHIBATh IMOKA3aHUS
puOOPOB C y4ETOM 331aHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUH

NPOBOJINTh HCCIIEIOBAaHHE 3aBUCHMOCTH OJHON (HU3MYECKOW BEIMYMHBI OT JPYyrod C HCIHOJIb30BAHUEM IPSIMBIX
W3MEpPEHHi, yJacTBOBaTh B IJIAHUPOBAHUM y4eOHOTO HMCCIEIOBAaHUS, COOMpPATh YCTAHOBKY M BBINOJIHATH H3MEPEHHS,
ciieslysl PeAIoKEHHOMY IUIaHy, (UKCUPOBaTh PE3yJIbTAThl IOJyYEHHON 3aBHCUMOCTH (PU3MYECKMX BEJIMYMH B BHJIC
MPEeIOKEHHBIX Ta0IHIl ¥ IpaUKOB, AETaTh BEIBOBI 110 PE3yIbTaTaM MCCIEJOBAHUS

1.12

MMPpOBOAUTHE KOCBEHHBLIC H3MEPCHUA (bmnqecxnx BCIIMYUH, CICAYA Hpe}IHO)I(eHHOﬁ WHCTPYKOUU: TPU BBINIOJTHECHUU
H3MepeHHﬁ CO6I/IpaTL OKCIICPUMECHTAJIbHYIO YCTAHOBKY U BBIYUCIIATHL 3HAYCHUEC HCKOMOM BEJTUUHHBI

1.13

1.14

1.15

1.16

co0JII0/1aTh paBHJIa TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM 000pyAOBaHHEM

YKa3bIBATh IMPUHIHUIIBI ,I[eﬁCTBPIiI HpI/I60p0B H TCXHHYCCKUX YCTpOﬁCTB, XapaKTCpU30BaTb MPUHIUIIBL ﬂeﬁCTBHH
N3Yy4YCHHBIX HpI/I60p0B U TCXHUYECCKHX YCTpoﬁCTB C IOMOIIBIO UX OIIMCAHMUA, UCIIOJIb3YS 3HAHUSA O CBOMCTBax (1)I/ISI/I‘ISCKI/IX
SIBJICHUH 1 HGO6XOZ[I/IMLIG (1)I/ISI/I‘ICCKI/I6 3aKOHBI U 3dKOHOMCPHOCTH

MPHUBOINTH MPUMEPH! (HAXOAUTH WHPOPMALHUIO O NMPHMEPax) MPaKTHYECKOTO HCIONB30BAaHUA (DPM3WYECKUX 3HAHWU B
MTOBCEIHEBHOM JKU3HU 1 obecrieueHns 0€301MacHOCTH pH 00paIieHn ¢ MpuOopaMy U TEXHUYIECKUMH yCTpOiicTBaMH,
COXpaHEHHMs 3710pOBbs M COOJIIO/ICHHS] HOPM 3KOJIOTHYECKOTO TIOBE/ICHNS B OKpY Kalollel cperie

OCYIIECTBIISITH OTOOP NCTOYHUKOB HH(OPMANNH B ceT VIHTEpHET B COOTBETCTBUH C 33 JaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE MMEIOIINXCA 3HAHUHM W MyTEM CPaBHEHUS PA3IMYHBIX HCTOYHHUKOB BBIACIATH WH(OPMAIHIO, KOTOPAs SIBISETCS
MIPOTHBOPEUMBOI MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.17

WCIIONIb30BaTh TMPHU BBHIMIOJHEHUH YYeOHBIX 3aJaHUil HAyYHOMOIYJSAPHYIO JIMTEPATYPY (QHU3UUIECKOTO COICpXKaHMUS,
CIIPaBOYHBIE MaTepuaibl, pecypchl ceth VHTepHET, BialeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHM
WHGOPMAIIMU U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpaTKWE IHMCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2 — 3 HMCTOYHUKOB HMH(pOpMAIHH
(hU3MYECKOTO COZlEPKAHKS, B TOM YHCIJIE MyOJIMYHO /IeNaTh KpaTKHe COOOIIEHHUS O pe3yibTaTrax MPOeKTOB MM yU4eOHBIX
WCCIIEIOBaHUH, MPH 3TOM T'PaMOTHO HCIIOJIb30BaTh M3yUEHHBIH MOHATHHHBIN ammapaT Kypca (H3UKH, COIPOBOKIATH
BBICTYIIJICHHE [TpEe3EHTALMEN

1.19

IIpyA BBIIIOJHCHUHA y‘IC6HHX IMPOCKTOB U I/ICCJ'ICI[OB&HI/Iﬁ pacnpeacisiaTb 0053aHHOCTH B Irpymnmne B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJadaMu, CJICAUTH 3a BBIIIOJIHCHHUCM IlJIaHa HeﬁCTBHﬁ, aJCKBATHO OLICHHUBATH COOCTBEHHBIH BKJIaad B
JACATCIBHOCTD I'PYIIIBI, BEICTPAUBATh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAsA MHCHUC OKPYXKAIOIINX
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IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00IIIET0
o0pa3oBaHus

1.1
1.2

HCIIOJIB30BATh IOHATHA

pas3jimyarb ABJICHHUA IO OMNHMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOINIUX HAAHHOC
(1)I/I3I/I‘ICCKOC SIBJICHHUC

1.3

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PH3MUCCKUX SBJICHUI B OKPYIKAIOIIEM MUPE, B TOM YHCIIC (DU3UUCCKUC SIBIICHUS B
MPUPOIC, TIPH TOM TMEPEBOAUTH MPAKTHYCCKYIO 3a/Ja4y B YYEOHYIO, BBIICNIATH CYIICCTBCHHBIC CBOWCTBA (TIPU3HAKH)
(hU3UYECKHX SIBICHHIA

1.4

OIMCBIBATH H3YYCHHBIC CBOICTBA TeI U (I)I/ISI/I‘-ICCKI/Ie SABJICHUS, HCIIOJIB3YsI CI)I/I3I/I‘-I€CKI/16 BEJIMYNHBI, TTPU OIIMCAHUA
IMpaBUJIbHO TPAKTOBATbH (1)H3I/I‘ICCKPII>1 CMBICJI UCIIOJIb3YEMbIX BCJINYUH, 0003HauYECHUS U CANMHUILBI (1)I/I3I/I‘~IGCKI/IX BCJIMYUH,
HaXOoJUuTh (IJOpMyJ'H)I, CBA3BIBAOIIUE HOAHHYIO (1)PI3I/I‘ICCKyIO BCJIMYMHY C ApPYIMMH BEJIMYUHAMHU, CTPOUTH Fpaq)I/IKI/I
N3Y4YCHHBIX 3aBUCUMOCTEH (1)I/I3I/IquKI/IX BCIIMYMH

15

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3UIECKUE SBICHUS M MPOILECCHI, UCTIONb3Ysl U3YUCHHBIE 3aKOHBI, IIPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIIUCHIBATH €0 MaTEMAaTHYECKOE BBIPAKEHHUE

1.6

1.7

1.8

1.9

OOBACHATH (PM3UIECKUE MTPOIIECCH M CBOWCTBA TEN, B TOM YHCJIE U B KOHTEKCTE CUTYaIl[UH MPAKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISBILSTH IPHIMHHO-CIICICTBEHHBIE CBA3H, CTPOUTH OOBACHEHHE U3 | — 2 JTIOTHYeCcKUX Iaros ¢ moMonipo 1 —
2 U3y4YeHHBIX CBOMCTBA (PU3NUECKUX SABICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

peuarb paC‘IéTHHe 3aga4u B 2-3 HCﬁCTBHﬂ, HCIIOJIb3YS 3aKOHBI U (bOpMyJ'IBI, CBA3BIBAOIINEC (1)I/ISI/I‘ICCKI/I€ BCJIMYUHBI: HA
OCHOBC aHaJin3a YCJIOBHA 3aJ1a4U 3alIMCbIBATHL KPATKOC YCJIOBUC, BBIABJIATH HCAOCTATOK AAHHBIX HJI PCHICHUA 3a4da4HU,
BBI6I/IpaTL 3aKOHBI 1 (I)OpMyJ'ILI, H€O6XOI[I/IMLIG I €€ peuicHus, NpoOBOAUTH paC‘IéTBI 1 CPABHUBATH INOJTYYCHHOC 3HAYCHUC
(I)PISH‘IGCKOP’I BCJIIMYUHBI C U3BECCTHBIMH JaHHBIMH

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO pEIIUTh IMPH TOMOLIM (HU3UYECKUX METONOB, HCIIONB3Ysl OIMCAaHUE
WCCIIEIOBaHMs, BBIIEIATH IPOBEPSIEMOE MPEANION0KEHUE, OIEHUBATh IPABUIIBHOCTD OPSAKA IPOBEICHUS UCCIIEIOBaHMUS,
JIeNaTh BBIBOJIbI

MPOBOJIUTD ONBITHI IO HAOJIOICHNIO (PU3NUECKHX SBICHUH MM PU3NYECKUX CBOWCTB Tel: (POPMYIIUPOBATH IIPOBEPSEMBIC
MPEANOJI0KEHH s, COOMPATh YCTAHOBKY M3 IMPEAJI0KEHHOTO 000pYyIOBaHMs, OMUCHIBATH XOJ OINBITAa U (hOPMYJIHPOBATH
BBIBOJIBI

1.10

BBIMOJIHATh MPSMBbIC HM3MEPCHUS C KCIOJIb30BAHHEM AaHAJOTOBBIX MPUOOPOB W JATYUKOB (HDHU3UUCCKUX BEIUYUH,
CpaBHHUBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COIOTHOMN MOTPENTHOCTH

111

MPOBOJUTH HCCIIEIOBAaHWE 3aBUCHMOCTH OJHON (M3MYeCKOW BENMYMHBI OT JPYrod C HCHOJNB30BAHHUEM MPSAMBIX
M3MEpEHUIl: MIIaHNPOBATh MCCIIEIOBAaHIE, COOMPATh YCTAHOBKY M BHIITOJIHATH M3MEPEHUS, CIIeAY sl IPEJIOKEHHOMY TUIAHY,
(uKCcHpOBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCHMMOCTH B BUJE TaONUIl U rpadHKOB, JIefiaTh BBIBOJBI 110 pe3yJibTaram
UCCIIEIOBAHMUs

1.12
1.13
1.14

MNPpOBOAUTHL KOCBEHHBIC HU3MCPCHUSA (bHSH‘lCCKI/IX BCJIMYMH: IUIAHUPOBATH U3MCPCHUS, CO6I/IpaTB OKCIICPUMCHTAJIbHY 1O
YCTAHOBKY, CJICAYA HpCZ[HO)KGHHOﬁ HWHCTPYKIHWHU, U BBIMUCIATH 3HAYCHNUE BEJIMYHNHDBL

co0JII0/1aTh paBHJIa TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1abopaTopHBEIM 000pyAOBaHHEM

XapaKkTepu30BaTh NMPUHLIUIB JEHCTBUS M3y4YEHHBIX IMPUOOPOB M TEXHHYECKHX YCTPOMCTB C OMOPOI Ha MX OIHCAHUS,
UCIIOJIb3Ys 3HAHUSI O CBOMCTBAX (DU3MUECKUX SIBICHUN M HEOOX0ANMbIe (hU3UUECKHE 3aKOHOMEPHOCTH

1.15

pacno3HaBaThb MPOCTHIE TEXHUYCCKUEC yCTpOﬁCTBa 1 U3MEPUTCIILHBIC HpI/I60pLI o cxeMaM M CXEMaTUYHBIM pHUCYHKaM,
COCTaBJIATh CXEMbI JJICKTPUYCCKUX HCHEﬁ C MOCJICAOBATCIIbHBIM 1 MapaJUICJIbHBIM COCAUHCHUEM DJICMCHTOB, pa3jnvas
YCJIOBHEIC 0003HaYeHUs DJIEMECHTOB QJICKTPHUUICCKUX ueneﬁ

1.16

MPUBOANTH NMPUMEPH! (HaXOJUTh MH(GOPMAIMIO O MPUMEpax) HPaKTUYECKOTO HCIOJIb30BaHMS (PU3NYECKUX 3HAHUH B
MOBCETHEBHOW M3HU s oOecriedeH st 0€3011aCHOCTH MPH 00palieH!: ¢ MpudopaMy U TEXHHYECKUMH yCTPOHCTBaMH,
COXPaHEHHS 3/J0OPOBbS M COOJIOACHHUS] HOPM 3KOJIOTMYECKOTO TOBEJICHHS B OKPY XKArOIeH cpenie

1.17

1.18

1.19

1.20

OCYIIECTBIISITH TIOMCK NHPOPMAINHU HU3HIECKOTO CO/lepKaHMs B ceTH MIHTepHEeT, Ha OCHOBE NMEIOLIUXCS 3HAHUH U Iy TEM
CpaBHEHUSI JIOTIOJTHNATEIbHBIX HICTOYHUKOB BBIJIENISITH HHPOPMAIHIO, KOTOPast ABJISETCS TPOTHBOPEUNBOI HITH MOKET OBITH
HEI0CTOBEPHOI

UCIIONIb30BaTh IPH BBINOJHEHWH Yy4YeOHBIX 3aJlaHii Hay4HO-TIONMYJISIPHYIO JINTEpaTypy (pu3nueckoro cojepskaHus,
CIpaBOYHBIE MaTEpHaJIbl, pecypchl ceTH VHTepHeT; BiIageTh NpuéMaMu KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(OopMaLMK N3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO

co3JaBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOMIeHWs, 0000Immas HHGOPMAIHUIO W3 HECKOJBKUX
HMCTOYHUKOB (U3NYECKOTO COJACpX,AHMsI, B TOM 4YHCIE MyOJIMYHO TMPEACTaBIATh PE3yJIbTaThl TMPOCKTHOW WIIH
HCCIIEIOBATEIBCKON IEATEILHOCTH, IIPH STOM IPaMOTHO UCIIOIb30BaTh N3yUCHHBIN MOHATUIHEIN anmapart Kypca (Gu3uKy,
CONPOBOXKIATh BBICTYIJICHUE MPE3EHTALeH

MIPY BBITIOJTHEHUN YIEOHBIX MPOESKTOB M UCCIICIOBAHUNA (PU3NIECKUX TPOIIECCOB PACIPENENITh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUU C TIOCTABJICHHBIMHM 3aJauaMH, CJICAUTH 3a BBINOJHEHHEM IUJlaHA JACHCTBUA U KOPPEKTHUPOBATH €ro,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ( B ACATCIBHOCTh TPYIIIbI, BEICTPAMBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MPOSIBJISISE TOTOBHOCTH Pa3pemiaTbh KOHMIUKTHI
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IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00IIIET0
o0pa3oBaHus

1.1
1.2

HCII0JIb30BATh N3YYCHHBIC ITOHATHUA

pas3jimyarb ABJICHHUA IO OMNHMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOINIUX HAAHHOC
(1)I/I3I/I‘ICCKOC SIBJICHHUC

1.3

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PH3MUCCKUX SBJICHUI B OKPYIKAIOIIEM MUPE, B TOM YHCIIC (DU3UUCCKUC SIBIICHUS B
MPUPOIC, TIPH TOM TMEPEBOAUTH MPAKTHYCCKYIO 3a/Ja4y B YYEOHYIO, BBIICNIATH CYIICCTBCHHBIC CBOWCTBA (TIPU3HAKH)
(hU3UYECKHX SIBICHHIA

1.4

OIMCBIBATH H3YYCHHBIC CBOICTBA TeI U (I)I/ISI/I‘-ICCKI/Ie SABJICHUS, HCIIOJIB3YsI CI)I/I3I/I‘-I€CKI/16 BEJIMYNHBI, TTPU OIIMCAHUA
IMpaBUJIbHO TPAKTOBATbH (1)H3I/I‘ICCKPII>1 CMBICJI UCIIOJIb3YEMbIX BCJINYUH, 0003HauYECHUS U CANMHUILBI (1)I/I3I/I‘~IGCKI/IX BCJIMYUH,
HaXOoJUuTh (IJOpMyJ'H)I, CBA3BIBAOIIUE HOAHHYIO (1)PI3I/I‘ICCKyIO BCJIMYMHY C ApPYIMMH BEJIMYUHAMHU, CTPOUTH Fpaq)I/IKI/I
N3Y4YCHHBIX 3aBUCUMOCTEH (1)I/I3I/IquKI/IX BCIIMYMH

15

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3UIECKUE SBICHUS M MPOILECCHI, UCTIONb3Ysl U3YUCHHBIE 3aKOHBI, IIPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMaTHYECKOE BBIPAKEHHUE

1.6

1.7

1.8

1.9

OOBACHATH (PM3UIECKUE MTPOIIECCH M CBOWCTBA TEN, B TOM YHCJIE U B KOHTEKCTE CUTYaIl[UH MPAKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISBISTH IPHIMHHO-CIICICTBEHHBIE CBA3H, CTPOUTH OOBACHEHHUE U3 2 — 3 JIOTHYECKUX IIaroB ¢ MOMOIIBIO 2 —
3 M3y4YEeHHBIX CBOICTBA (PU3NUECKUX SBICHUH, PU3MIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pemiate pacu€THbIC 337aud (ONMparoIIuecs Ha CHCTEMy M3 2 — 3 ypaBHEHHMH), HCIIONB3YS 3aKOHBI U (OPMYIIHI,
CBSI3BIBAIONINE (PU3NUECKHE BENWYMHBI: HA OCHOBE aHANIM3a YCJIOBHS 3aJa4yd 3aIMCHIBATH KPATKOE YCIOBHE, BBIIBISATH
HEJIOCTAIOIINE HMIM H30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIBI, HCOOXOAMMBIE IS PELICHUs, MPOBOAUTH
pacdEThl M OLICHUBATh PEATICTUYHOCTD TIOJIyYEHHOTO 3HaYECHUsI (PU3MUECKOH BENNINHBI

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTD MPH MOMOILH (PU3HYECKHX METOI0B, UCIIONB3Ysl OIIMCAHHE HCCIICIOBAHMS,
BBIIEIISATH MPOBEPAEMOE MPEATONOKEHNE, OLIEHUBATH MIPAaBIILHOCTb MOPSAKA IPOBEJCHUS UCCIIEI0BAHMS, AENATh BHIBOMBL,
MHTEPIIPETUPOBATh PE3yIIbTAaThl HAOIIOICHHUHN 1 OTIBITOB

MPOBOJIUTD OIBITHI 10 HAOMIOJCHUIO (PU3MYECKUX SIBJICHUH WIN (QU3MYECKUX CBOWCTB TEN: CaMOCTOSTEILHO COOMpPATh
YCTAHOBKY M3 M30BITOUYHOTO Habopa 000pyJOBaHMSI, ONUCHIBATE X0/ ONBITA U €T0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOJIBI

1.10

MMpOBOAUTHL IpPH HCO6XOI[I/IMOCTI/I CCpUI0 MTPAMBIX H3MepeHHI71, OIpeaciiass CpeAHCC 3HAUYCHUC I/I3MepﬂeM0ﬁ BCJIMYUHBI
(dbokycHOe paccTosiHEE COOMparOIICii JTHH3bI), 000CHOBBIBATh BEIOOP CIOco0a 3MEpeHus (M3MEPUTEIILHOTO IPUdopa)
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1.12

1.13
1.14

MNpOBOAUTH HUCCJICAOBAHUC 3aBUCUMOCTEH (i)PISI/I‘IeCKI/IX BCJIMYMH C UCIIOJIb30BAHUEM HPSIMbBIX I/I3MCP€HI/II7[Z IJIaHUPOBATh
HCCJIIEAOBAHUEC, CAMOCTOATCIIBHO CO6I/IpaTB YCTAHOBKY, (I)I/IKCI/IpOBaTB PpeE3yJIbTaThl HOHy‘{eHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX
BCJIMYMH B BUJIC Ta6J'II/II_lI/I I‘pa(l)I/IKOB, JACJIaTh BbIBOABI IO PE3YyJIbTaTaM UCCICAOBAHUA

MPOBO/INTH KOCBEHHBIE M3MEPEHHs (M3MUCCKUX BEIWYMH: IUIAHWPOBATh M3MEPEHUs, COOMpaTh 3KCIICPUMEHTAIBHYIO
YCTQHOBKY M BBINOJHATH HM3MEPEHUS, CIeAys IpPEeAoKEHHON HWHCTPYKIWH, BBIUWCIATH 3HAYCHHE BEIUYUHBI M
AQHATM3MPOBATH ITOJYYEHHBIE PE3YJIBTATHI C YUETOM 33/IaHHOW TIOTPEIIHOCTH H3MEPEHHI

co0JII01aTh IpaBHJIa TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM 000pyAOBaHHEM

pas3nyarth OCHOBHBIC NPH3HAKUW M3YYEHHBIX (DU3UUECKHX MOJIEJIel: MaTepHalbHas TOYKa, aOCONIIOTHO TBEPAOE TeJo,
TOUYCYHBIA UCTOUHUK CBETA, JIy4, TOHKAS JIMH3a, IJIAHETapHas MOAETIh aTOMa, HyKJIOHHAsl MOJIENIb aTOMHOTO S/pa

1.15

XapaKTepHU30BaTh NPUHIUIIEI JEHCTBUS M3yYEHHBIX NPUOOPOB M TEXHHYECKHUX YCTPOMCTB C OMOPOI HAa MX ONMCaHWS,
UCIIOJIb3Ys 3HAHUSI O CBOMCTBAX (DU3MUECKUX SIBICHUN M HEOOX0ANMbIe (hU3UUECKHE 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

UCIIONIb30BaTh CXEMBI M CXEMAaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPHUTENBHBIX NPHOOPOB H
TEXHOJIOTHUECKHX IIPOIECCOB MPH PEIICHHH Y4YeOHO-TPAKTUUECKHX 3a/ad, ONTHYECKHE CXEMBI IS IOCTPOCHUS
M300paKeHNH B TUIOCKOM 3€pKajle M COOMparomiei JIMH3e

NPUBOANTH MPUMEPH! (HAXOJUTh MH(POPMAIMIO O MPUMEpax) MPAKTHYECKOTO HCIIOIb30BaHMS (M3MYECKUX 3HAHUH B
MIOBCETHEBHOW M3HU sl 0OecriedeH st 0€3011aCHOCTH MPH 00palieH!H ¢ MpudopaMy U TEXHHYECKUMH yCTPOHCTBaMH,
COXpaHEHHMs 3710pOBbs M COOJIIO/ICHHS] HOPM 3KOJIOTHYECKOTO TIOBE/ICHHS B OKpY Katollel cpelie

OCYIIECTBIISATh TOMCK WH(POpMAanuu (U3HYECKOTO COJEpKaHUs B ceTh VHTEpHET, CaMOCTOSTENILHO (OpMYIUPYS
MTOVICKOBBIN 3ampoC, HAXOAUTH MyTH OINpeaeleHHs] JOCTOBEPHOCTH TOTYyYEeHHOW MH(OpPMAIMA Ha OCHOBE UMEIONTUXCS
3HAHUU U IONOJHUTENbHBIX UCTOYHUKOB

WCIIONIb30BaTh TPU BBHIMOJHEHWHM YYEeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEPaTypy (U3HUECKOTO COJepIKaHUs,
CIIPaBOYHBIE MaTepuaibl, pecypchl ceTu MHTepHET; BianeTh NMpuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
WHGOPMAIIMU U3 OJTHON 3HAKOBOM CUCTEMBI B JAPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHWS HAa OCHOBE HH(OpMAIMM M3 HECKOJIBKMX HCTOYHHKOB
(hU3MIECKOTO CcoNlepXKaHus, MyOIUIHO MPEACTABIATh PE3yNbTaThl MIPOEKTHON MM HCCIIEIOBATENECKON AEATEIbHOCTH,
MIPY 3TOM T'PaMOTHO HCIIONB30BaTh M3YYCHHBIH MOHATHHHBIN ammapaT M3y4aeMoro pasiena (U3WKH M COIPOBOXKIATH
BBICTYIIJICHHE TIPE3EHTAIINEH ¢ yIETOM 0COOCHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

TIPY BBITIOTHEHUH YYEOHBIX IIPOEKTOB M UCCIEIOBAaHUN (HPU3WIECKHUX MPOIECCOB PACIPEACISITh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBHH C MOCTaBICHHBIMH 3aJadaMH, CIEIWTh 3a BBINOJHEHHWEM IUIaHA ICHCTBHH M KOPPEKTHPOBAThH €ro,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIA[ B ACATEILHOCTD TPYIIIEI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISIS TOTOBHOCTH pa3penaTs KOH(IUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

7 KJIACC

Kon

IIpoBepsieMbIe 2JIEMEHThI COAEPKAHUS
Konx | »nemenTa posep aep

®U3UKA U EE POJIb B TO3HAHUM OKPYXKAIOIIEIO MUPA
@usnka — Hayka o mpupoje. SBneHns npuponsl. OU3nNYEcKue SBICHUS: MEXaHWYECKHE, TETIOBBIC,

11 3JIEKTPUYCCKHE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC
12 Ousnueckue BenmuuuHbL M3Mepenue (usnmueckux BenudnH. dusudeckue mpubopsl. [orpernHocts
u3MepeHuil. MexxayHapoIHasi CUCTEMa SIMHUII
13 EcTecTBeHHOHAYYHBIM METO/ MO3HAHUS: HAOJIOJICHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBHIJABHIKCHHE
1 THIIOTE3, YKCIICPUMEHT I10 MPOBEPKE TUNOTE3, 00BICHEHUE HAOIOJAEMOTO SIBJICHHS
1.4 Ornncanne GU3NISCKUX SBICHUH C MOMOIIBIO0 MOIETICH

[IpakTrdyeckue pabOTHI:
W3mepenue paccTOSHUM.
1.5 W3mepenne 06bEMa KUIKOCTH M TBEPIOTO Tela.
OmnperneneHne pa3MepoB MaJIbIX TEIl.
W3mepenne TemiiepaTypbl IpH TOMOIIH JKHAKOCTHOTO TEPMOMETPA U JATYNKA TEMIIEPATyPbl

INEPBOHAYAJIBHBIE CBEAEHWA O CTPOEHMU BEIHLIECTBA

21 CrpoeHue BelecTBa: aTOMBI U MOJEKYJIbI, UX pa3Mepbl. OBITHI, TOKa3bIBAIOLINE AUCKPETHOE
' CTPOEHUE BEIIECTBA
29 JBmwxenne wactun BemecTBa. CBsA3p CKOPOCTH MABIIKEHHSI YacTHII C TEMIIEpaTypoOw.
' BpoyHoBckoe aBrxeHue, quddysus
2.3 B3anmopeiicTBrE 9acTHIl BELIECTBA: NPUTSKCHUE U OTTAIKHBAHHE
2 ArperaTHble COCTOSIHUSA BEII[ECTBA: CTPOEHHE Ta30B, KHUIKOCTEH U TBEPABIX (KPHUCTAIHYECKUX)
24 Ten. B3auMOCBSI3b MEXAy CBONHCTBAMHU BEIECTB B PA3HBIX arperaTHBIX COCTOSHHUSX M MX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[MpakTryeckne paboTHI:
26 OreHka TuaMeTpa aToMa METOJIOM PsiIoB (C UCIIOIb30BaHneM (hoTorpaduit).
' OnbITH IO HAOIOIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.
OnbITE IO 00HAPYKEHHIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPHUTSKESHUS

JIBUKEHUE 1 BBAUMO/IEMCTBUE TEJI

3.1 MexaHHUYECKOE JABIKCHHE. PABHOMEPHOE M HEPaBHOMEPHOES JIBUYKCHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh NPU HEPaBHOMEPHOM JBIDKEHHH. PacdéT myTH M BpeMeHH
JBUKCHUS

33 SBnenue wHepnwu. 3aKOH WHEPIHMH. B3amMmopneicTBhHe Tel Kak NpPUYMHA H3MEHEHUS CKOPOCTH
JBIDKEHHsSI TeJI. Macca Kak Mepa HHEPTHOCTH TeJia

34 [ToTHOCTP BemecTBa. CBA3b INIOTHOCTH C KOJIHIESCTBOM MOJICKYJ B €JUHHIIE 00BEMA BEIIECTBA

35 Cuita Kak XapakTepHCTHKA B3aUMOJCHCTBUS T

3.6 Cuua ynpyrocTs u 3akoH ['yka. Vi3MepeHue CHIlbl ¢ TOMOIIBI0 TUHAMOMETpA

37 SBnenue TAroTeHMA W cmiua TsokectH. Crila TSDKeCTH Ha JpPYruX IUIaHeTax. Bec Tena.
Heecomoctb

3 3.8 Cuna tpenust. TpeHue CKOIBKEHUS B TpeHUe MoKos. Tperne B mpupoie  TeXHUKE

3.9 CrioxeHue cuil, HAIpaBJICHHBIX 10 OJIHOM NpsiMoiil. PaBHozelicTBY OIS crit
[pakTryeckue pabOTHI:
OnpezeneHre CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapHKa B KHUJIKOCTH, MOJAETH 3JICKTPHYCCKOTO
aBTOMOOWIIT M Tak panee). OmpeneneHue CpelHEH CKOPOCTH CKOJBXKEHHWS OpycKa WM IIapuKa Mo

3.10 HAKJIOHHOM II0CKOCTH. OnpenencHue IUIOTHOCTH TBEPAOro Teia. OMBIThL, JAEMOHCTPUPYIOIIAE
3aBUCUMOCTh  pacTspkeHus  (medopMaliu) TMPYKUHBI OT  MPWIOKEHHOW  cuibl.  OTBITHI,
JACMOHCTPUPYIOIMHUE 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBXKEHHUSA OT BE€Ca TEJla W XapakTepa
COIPUKACAIOIINXCSI TOBEPXHOCTEH

311 (DI/ISI/IHGCKI/IGVHBJIGHI/IH B MPUPOJIC: TIPUMEPHI JBIKCHHS C PA3THIHBIMU CKOPOCTSIMU B KHBOW U HEXKHBOM
pupoae, ACUCTBUE CUJIbI TPECHUA B IIPUPOAC U TCXHUKE

3.12 TexHUYECKUE YCTPOUCTBA: TUHAMOMETP, IO JIIUITHHKH

JIABJIEHUE TBEPJIBIX TEJI, XKUJKOCTEM U TA30B
4 4.1 Jasnenne TBEpHOTO Tesma. CriocoObl YMEHBIIICHHUS ¥ YBEITMYCHUS TaBJICHUS

4.2 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHHUs ra3a OT 00bEMa, TEMIIEPaTypPhl




ITepenaua naBiaeHWsI TBEPABIMU TEIaMH, XHUIKOCTAMU M razamu. 3akoH [lackams. ITHeBMaTHUeckme

4.3
MaIIUHBI

44 3aBUCHMOCTh JaBJICHUS XHUIKOCTH OT TiryOmHbl. I'mapocratmueckuii mapamokc. CooOmarommecs
cocynsl. ['mapaBnuyeckne MexaHU3MBI

45 Atmocdepa 3emin M arMocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAaHMS BO3IYLIHOW 000J0YKH
3emun. OnbiT Toppuyesuti. 3aBUCHMOCTD aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI Hajl ypOBHEM MODS

4.6 W3zmepenne atmocdeproro aasienus. [IpuOops! aiist n3MepeHus: aTMOC(EepHOro AaBJICHHs

47 JleiicTBHE KHUIKOCTU U Ta3a Ha OTPYKEHHOE B HUX TeJ0. BeITankuBaromas (apXuMeoBa) cuia. 3aKoH
Apxumena

4.8 IInaBanue ten. Bo3nyxonnaBanue

[MpakTryeckue paboOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOH B JKUAKOCTh YacTH Tela.

OmnpeneneHue BHITAIKUBAIONIEH CUIIBI, JEHCTBYIONIECH Ha TeNno, NOrpyk&HHOe B KUAKOCTh. IIpoBepka
4.9 HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, AEUCTBYIOLIEH Ha TENO B KUAKOCTH, OT Macchl Tena. OMbITHI,

JEMOHCTPHPYIOIINE 3aBUCHMOCTh BBITAIKHMBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TENO B KHIKOCTH, OT

00BéMa TOTPYKEHHOW B JKHUAKOCTh YACTH Tella W OT IDIOTHOCTH >KHAKOCTH. KoHCTpympoBaHme

apeoMeTpa WM KOHCTPYHPOBAHHUE JIOAKU H OIIPEACICHNUE €€ TPY30I0AbEMHOCTH

duznyeckue SIBICHUS B TIPUPO/IC: BIUSIHUE aTMOC(HEPHOTO NaBJCHUS Ha )KUBOW OpraHU3M, IJIaBaHHE

410 s

TexHUUECKHE YCTPONCTBA: COOOIIAIONINECS COCYIbl, YCTPOHCTBO BOJOMPOBOJA, THAPABINYCCKHUI

411 o
npecc, MaHOMETp, 6apoMeTp, BEICOTOMED, IIOPIIHEBOH HACOC, ApEOMETP

PAGOTA, MOIITHOCTD, SHEPT YA

51 Mexanndeckas paboTa

5.2 MexaHnuyecKasi MOIIHOCTh

5.3 ITpocThle MeXaHU3MBIL: phIvar, 0JIOK, HAKIIOHHAS IIIOCKOCTb. [IpaBuiio paBHOBECHS pbluara

54 [TpumeHeHne paBuiIa paBHOBECHSI pbIUara K 0JIOKy

55 «3omotoe mpaBwio» Mexanuku. KoadduuueHt momesHoro aeiicTBUs MexaHuW3MOB. IIpocTeie
MEXaHHU3MBI B OBITY M TEXHHUKE

5.6 [MoTeHanpHas SHEPTUH Tela, TOAHITOTO HaJl 3eMIEn

> 5.7 Kunermueckas sHeprus

5.8 [TosmHast MexaHHYecKasi SHEePrusl. 3aKOH H3MEHEHUS U COXPAaHEHHS MEXaHHUECKON S3HEPTrUu
[MpakTryeckne paboOTHI:

59 Omnpenenenne pabOTHl CHUJIBI TPEHHS NMPH PAaBHOMEPHOM JIBIKEHUH Tejla 110 TOPU30HTAIBHOIM
MOBEepXHOCTH. MccnenoBanue ycnoBuid papHoBecHs prrdara. M3mepenne KITJ HakI0HHOHN TIOCKOCTH.
M3ydeHne 3aKk0Ha COXPaHEHHsI MEXaHUYECKOW DHEPTUU

5.10 duznyeckue SBICHNS B IPUPOAE: PHIYAry B TEJIE YeJIOBEKa

511 TexHn4ecKkHe YCTpPOMCTBA: pblyar, HMOABW)KHBIH W HETOJBIIKHBIN OJOKH, HAKIOHHAS IUIOCKOCTH,
IIPOCTBIE MEXaHU3MBI B OBITY

8 KJIACC
Kopn
Kox  siementa IIpoBepsiemble 3J1eMEHTHI COAEPKAHMS
TEIJIOBBIE SABJIEHUA

6.1 OCHOBHBIE TIOJIOKEHHS MOJIEKYJSIPHO-KMHETHYECKOH TEOpPHH CTPOSHHUs BemlecTBa. Macca M pa3Mepsl
MoJIeKy 1. OIIBITBI, TOATBEPKIAIONINE OCHOBHBIE ITOJIOKEHHUSI MOJICKYJIIPHOKHHETHIECKOH TeOpHH

6.2 Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUH BellecTBa. Kpucramumaeckue 1 aMmopgHBbIe Tena

6.3 OOBsCHEHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TN HA OCHOBE MOJIOKECHUH MOJIEKYJIIPHOKHHETHIECKOH
TEOpUH

6.4 CMmaurBaHNE 1 KaIWJUIIPHbIC SBICHUS

6 6.5 TennoBoe pacupeHue U cxxaTue

6.6 Temneparypa. CBsi3b TEMIIEpATYphl CO CKOPOCTHIO TEIUIOBOT'O JIBHKEHUSI YaCTHI

6.7 Brytpennss saeprus. Crioco0sl H3MEHEHHUS BHYTPEHHEH YHEPTHH: TEIUIOTepeiaya U COBEpIICHNE paboThI

6.8 Buzpl Tenonepenayn: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUYeHHE

6.9 KonmuecTBo TernoThl. Y aenbpHas TeIIOEMKOCTh BEIIECTBA

6.10 TermrooOMeH U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEINIOBOTO OaaHca

6.11 [TnaBneHue u OTBEpAECBAHUE KPUCTAIIMYECKUX BELIECTB. Y IeIbHAasK TEIJIOTA IUIaBICHUS




ITapooOpazoBanne u KoHaeHcanus. Mcnapenuwe. Kwurmenue. YaenpHas TeIuioTa mapooOpa3OBaHUSA.

6.12
3aBUCHUMOCTD TEMIIEPATyPhl KUTICHHUS OT aTMOC(HEPHOTO JaBJICHUS
6.13 BiakHOCTB BO3IyXa
6.14 DHeprus TOIUIKMBa. Y AeNbHAs TeIJIOTa CTOPaHUsI
6.15 [punmuner paboTsl TermoBsix nsurartenedt KIIJ[ TemmoBoro nmeurartens. TeruioBple ABHTATENH W 3aIlUTa
) OKPYIKaIOIIeH cpeapl
6.16 3aKoH cOXpaHEHMsI M TPEBPAICHHUS SHSPTUH B TEIUIOBBIX IpoIeccax
[IpakTryeckue paboOTHI:
OnbITH IO 0OHAPYIKCHHIO JCHCTBUS CHII MOJICKYJIIPHOTO MPUTSKCHUS.
OMnBITHL IO BRIPAIIUBAHUIO KPUCTAJIOB MOBAPEHHOI COJTU HITH caxapa.
OnBITH IO HAOTIOICHHUIO TEIUIOBOTO PACIIMPEHHUS ra30B, KUIKOCTEH U TBEPIBIX TEIL.
OmnpeneneHne AaBJICHAS BO3AyXa B OaIOHE IITIPHUIIA.
OnBITH, AEMOHCTPHUPYIOUINE 3aBUCHMOCTH JABJICHUS BO3AyXa OT ero o0BhéMa W HarpeBaHUS WIIN
OXJIAXKIEHHS.
[IpoBepka THUMOTE3Bl NHHEHHON 3aBHCHMOCTH JJIUHBI CTOJIOWKA JKHUAKOCTH B TEPMOMETPHUYECKON
6.17 TpyOKe OT TeMIlepaTyphl.
' HabnroneHne W3MEHEHHWS BHYTPEHHEW JHEPTUU Tela B pe3yJbTaTe TEIUIONEpenayd U PadOTHI
BHCIIIHUX CHUJI.
HccrnenoBanue ABICHUS TEIUIOOOMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOPSYCH BOIBI.
OnpezencHue KOJUYSCTBA TEIUIOTHI, IOJYYCHHOTO BOJOM MpHU TEIUIOOOMEHE C HarpeThiM
MCTAJNINYCCKUM HI/IJ'II/IHI[pOM.
OmnpeneneHne yaelsHONU TETIOEMKOCTH BEIIECTBA.
HccrnenoBanne mporecca HCapeHsL.
OmnpeneneHne OTHOCUTEIHHOH BIAYKHOCTH BO3IyXa.
OrnpenencHue yASTbHOW TEIUIOTHI TUIABJICHUS JIbJIA.
(DI/ISI/I‘IGCKI/Ie SABJICHUS B npnpo,ue: HOBerHOCTHOG HATSIOKCHHUC U KaHI/IJ'IJ'IHpHI)Ie SABJICHUS B npnpoz[e,
6.18 KpHUCTaJUTBl B Tpupoze, m3nyderne CoiHIA, 3aMep3aHnue BOJOEMOB, MOPCKHE OpH3BI; 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHera.
TexHuueckue yCTPOWCTBA: KalMJUIAPBI, IPUMEPBl UCIOJIb30BAaHUS KPUCTAIUIOB, KMJKOCTHBIA TEPMOMETP,
6.19 JaTYMK TeMIIepaTyphl, TEpMOC, CUCTeMa OTOIUICHHUS OMOB, TUTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPEHHEI'O CTOPAHUs.

SJIEKTPUYECKHWE U MATHUTHBIE ABJIEHNA

7.1 OnexTpu3anys Tel. JIBa poaa 3JeKTPUIECKUX 3apsI0B

79 BzaumozeiictBre 3apspkeHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTB CHIIBI B3aUMOJICHCTBHS 3apsDKCHHBIX TEll OT
BEJIMYMHBI 3aPsI/I0B M PACCTOSHHUS MEXKITY TEJIaMH)

73 Onexrpuueckoe nosie. Hanpspk€HHOCTH 3IEKTPUYECKOTO HOJs. [IpHHIMI CyNeprno3uIMH 3IeKTPHYECKUX
mmoJiel (Ha Ka4eCTBEHHOM YPOBHE)

74 Hocurenu sanexTpuyueckux 3apsa0B. DIeMEeHTapHbIN 3JeKTpudeckuii 3apsa. Ctpoenne atoma. [IpoBoHUKH 1
JURJIEKTPUKH

7.5 3aKOH COXpaHEHHMsI JIEKTPHIECKOTO 3apsiaa

7.6 DneKTpUuecKUi TOK. Y CIOBHSI CYIIECTBOBAHUS DJIEKTPUIECKOTO TOKa. MICTOYHUKHM MOCTOSIHHOTO TOKA

77 Jle#icTBUS AIIEKTPUIECKOTO TOKA (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPHUUECKUIT TOK B )KUIKOCTAX H
rasax

7.8 Onekrpuueckas nens. Cria Toka. JIeKTpUIecKoe HaNpsHKeHHE

7.9 ConpoTuBneHue NPOBOIHUKA. Y AETbHOE CONPOTUBICHUE BELIECTBA

7.10 3akon Oma Jyuis y9acTKa [enu

7.11 [NocnenoBarenbHOE U MapalIeIbHOE COEIUHEHHE IPOBOJHUKOB

7.12 PabGota 1 MOIIHOCTB AJIEKTPHUECKOTO TOKa. 3akoH /xoyis — Jlenna

7.13 OJNeKTprUecKue e U OTPeOuTeNn IIeKTpUIecKoii sHeprun B O6biTy. KopoTkoe 3aMbIkaHne

7.14 IocrosiHHBIE MarHUTHL. B3auMoaelcTBHE TOCTOSHHBIX MATHUTOB

7.15 MarnutHoe nojsie. MaraHutHoe noJjie 3eMJIU U €ro 3Ha4YeHHe ATl )KU3HU Ha 3emiie

7.16 OmnsIT OpcTea. MarHUTHOE TOJIE SJIEKTPUIECKOTo ToKa. [IprMeHeHne 3JIeKTPOMAarHUTOB B TEXHUKE

717 HeiictBue MArHHTHOTO MOJIK Ha IPOBOJHHUK € TOKOM. ONeKTpoBUTaTENb IOCTOSTHHOTO ToKa. Mcnons3oBanue
JNEKTPOABUraTene B TEXHUUECKUX YCTPOICTBaX U Ha TPaHCIOPTE

7.18 Onbitel @apajes. SBnenue anekrpomarHuTHON nHAyKun. [Ipasumno Jlenna

719 Onexrporereparop. CrocoOB! MOTyYEeHHUS IEKTPHUECKON YHEPTUH. DIEKTPOCTAHIIMK Ha BO30OHOBIISEMBIX
HCTOYHMKAX YHEPTHU
[TpakTryeckne paboThI:

7.20 OMnBITHI 110 HAOIOACHHIO NEKTPU3ALNH TEN HHAYKINEH U IPH CONPUKOCHOBEHUH.

HccnenoBanme aerCTBUS QJICKTPHUYCCKOT'O ITOJISI HA IPOBOJHWUKH U AUDJICKTPUKH.




COopka 1 mpoBepKa padOTHI IEKTPUIECKOH IETTH MOCTOSIHHOTO TOKA.

W3mepenne u peryanpoBaHHE CUIIBI TOKA.

W3mepenne n peryanpoBaHNe HAPSHKCHNUS.

HccnenoBaHue 3aBUCHUMOCTH CHUJIBI TOKA, MAYILIErO 4epe3 PE3UCTOp, OT CONPOTUBJICHUS PE3UCTOpa U
HaMpsKEHUS Ha pe3ncTope.

OnBITH, AEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JICKTPUYECKOTO CONPOTHUBICHMS MPOBOJHUKA OT €ro AJUHBI,
IUIOINAAY MOTIEPEYHOT0 CEYeHUsI U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHHS HANpPSHKCHUH INPH MOCIEJOBATEJBHOM COEAMHEHHM JBYX PE3UCTOPOB.
[TpoBepka mpaBuia Uil CWIBI TOKAa HPH Mapajule]bHOM COEIMHEHHH pe3ucTopoB. OmnpexeneHue padoThI
IEKTPUUECKOTO TOKa, HAYIIEro depe3 pesucrop. OmpeneneHHEe MOIIHOCTH 3IIEKTPHUYECKOTO TOKa,
BBIJEISIEMO Ha pe3ucrope. lccienmoBaHne 3aBHCHMOCTH CHIIBI TOKA, WAYIIETO 9YEpe3 JIAMIIOYKY, OT
HanpspkeHnss Ha Hell. Ompenenenme KIIJ[ mHarpemarems. MccnemoBanme MarHUTHOTO B3aMMOJCHCTBHSA
MIOCTOSTHHBIX MAarHuToB. V3ydeHHEe MarHUTHOTO TIONS IIOCTOSIHHBIX MAarHWTOB HPH HX OOBEAWHEHUH H
pasnmenenuu. lccrnenoBaHWe NEHCTBHS 3MEKTPUYECKOrO TOKA HA MArHUTHYIO CTpenKy. OIIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aMMOAEUCTBHS KAaTyIIKM C TOKOM M MarHMTa OT CHUJBI TOKa U
HampaBlIeHUs TOKa B KaTymike. V3yueHue HAeHCTBMS MAarHUTHOTO IO HAa IPOBOAHUK C TOKOM.
KonctpynpoBanue u wusydeHue pabotel snekrpoasuratens. Msmepenue KIIJ| snexrpoaBurarenbHoi
ycTaHOBKH. OTBITHI MO MCCIEIOBAHUIO SIBICHUS JEKTPOMArHUTHON MHIYKLMU: HCCIEOBAaHUE MU3MEHEHUN
3HAYCHUA U HAIPABJICHUA MHAYKIIMOHHOT'O TOKa

dusnyecKue IBJICHUS B mpupoaec: SJICKTPUICCKUC SABJICHUS B aTMOC(i)epe, QJICKTPUYCCTBO JKUBBIX OPTaHU3MOB,

721 MarHuTHoe 1noJjie 3emiiu, Aperd MoICOB, POJIb MArHUTHOTO MOJIS /ISt )KU3HHU Ha 3eMJle, MOJISIpHOE CUsTHHE
TexHn4eckue ycTpoicTBa: 3IEKTPOCKOII, aMIIEPMETP, BOJIIBTMETP, PEOCTAT, CYETUHK IIEKTPHIESCKON SIHEPTHH,
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MIPEAOXPAHUTEIH, HIIEKTPOMATHHT, HIEKTPOBUIATEINb IIOCTOSHHOTO TOKA, TeHEPATOP TIOCTOSIHHOTO TOKA
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OmnpeneneHne cpegHed CKOPOCTH CKOJMBKEHHUS Opycka MM IBIDKCHHS MIapuKa MO0 HAKIOHHOHM ITOCKOCTH.
OmnpeneneHne yCKOPEHUs Tena Py paBHOYCKOPSHHOM ABIDKEHHH 1O HAKIIOHHOH TIOCKOCTH.

HccrenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH paBHOYCKOPEHHOM IBIKEHHH 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka rUIOTE3kI: €CIIH MIPU PABHOYCKOPESHHOM JIBUKCHUH 0€3 HAYaIbHOW CKOPOCTH IyTH OTHOCSTCS KaK
PAI HEYETHBIX YKCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJBKEHUS OT CHJIBI HOPMAJIbHOTO naBieHus. OrmnpeneneHue
KOd(pUIMEHTa TpeHUs CKOJbxkeHus. OmpenesicHue XECTKOCTU MPYKUHBL. OnpesaencHue paOdOThl CHIIBI
TPCHUS NP PaBHOMEPHOM JBIDKCHHH TEJa 0 TOPH30HTAIBHON MoBepXHOCTH. OnpeieseHue padoThl CHITBI
YIOPYTOCTH IIPH MO IbEME TPY3a C UCIOIh30BAHUEM HEIOIBMXKHOTO U MOJABHKHOTO OJIOKOB
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon

IIposepsiemble TpeOOBaHNS K IPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI OCBOCHHUS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

[lonnmanme pomn GU3MKM B HAayYHOM KapTWHE MHpa; COPMHUPOBAHHOCTH 0a30BBIX MPEACTABICHUH O
3aKOHOMEPHOW CBA3M M TI03HABAEMOCTH SBICHHH TIPUPOABI, O pOJNM OKCIEPUMEHTa B (U3MKE, O
crcTeMO00Opasylommei poiay (PU3MKU B Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH, 00 3BONOLUH
(u3MyecKUX 3HAHUI U WX POJM B LEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpa, O BKIIAJE POCCUICKHUX U
3apyOeXHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HayKH, OOBSCHEHHE IPOLECCOB OKPY’KAIOLIETO MHpa, Pa3BUTHE
TEXHUKH ¥ TEXHOJIOTHI

3HaHUs 0 BUIaX MaTepuu (BEIIECTBO U II0JIE), O IBIDKEHUH KaK CII0co0e CyIIeCTBOBaHUS MaTepPHH, 00 aTOMHO-
MOJICKYJISIPHOW TCOPHUH CTPOCHHS BEIIECTBA, O (PM3MUCCKOW CYIIHOCTH SIBJICHUM MPUPOIBI (MEXaHUUCCKHUX,
TEIUIOBBIX, AJICKTPOMATHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIUYaTh SIBIICHUS MO OMHMCAHUIO MX XapaKTECPHBIX
CBOWCTB U Ha OCHOBE OMBITOB, JCMOHCTPHPYIOIIUX JaHHOC (PU3MYECKOE SBJICHUC, YMEHHE PAcllO3HABATh
MPOSIBJIICHUE U3YUYCHHBIX (DU3UYCCKUX SBJICHUI B OKPY)KAIOIIEM MHPE, BBIACISIS HX CYNICCTBEHHBIC CBOWCTBA
(mpu3HaKy)

Bragenue ocHOBaMHU MOHSATHITHOTO ammapara U CHUMBOJIMYECKOTO s3bIKa ()U3UKU U UCIOJIB30BAHUE MX IS
pelieHus yYeOHBIX 3ajlay; YMEHHE XapaKTepHU30BaTh CBOWCTBA Tel, (U3UYECKUEC SBJICHUS M IPOICCCHI,
UCTOJB3Ys PYHIAMEHTAIbHBIC M IMIIUPHUYCCKUE 3aKOHBI

‘VYMeHne onmmchBaTh HN3YYCHHBIC CBOMCTBA TEII K (1)1/13I/I‘I€CKI/I€ SABJICHUS, UCITIOJIB3Y S (I)I/ISI/I‘ICCKI/IG BCIIMYMUHBI

Brnajgenne OCHOBaMHM METO/OB HAyYHOTO MO3HAHUS C y4ETOM COONIOJCHUs MpaBHi OE30MACHOrO TPYyAa:
HaOroieHNe (PU3NICCKUX SIBIICHHIMA:

YMEHHE CaMOCTOSATEIbHO COOMPATh IKCHEPHUMEHTAIBHYIO YCTAHOBKY U3 JIAHHOTO Habopa 000pymOBaHHS IO
MHCTPYKIIUH, OMUCHIBATH XOJI OIBITA U 3AMUCHIBATH €T0 PE3yIbTaThl, (POPMYITHPOBATH BBIBOJIBL;

MPOBEJICHUE MPSAMbBIX U KOCBEHHBIX M3MEpEHUN (PU3NYECKUX BEIHUYMH: YMEHHE IJIAHUPOBATH M3MEPEHHS,
CaMOCTOSTEILHO COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY 110 HHCTPYKIIUH, BEIYUCIISTH 3HAUCHHUE BETUINHBI
1 aHAJIM3UPOBATH MOJTyYCHHBIC PE3yJIbTAThI C YIETOM 33JaHHOM MOTPEITHOCTH PE3YIbTaTOB U3MEPEHHIA;
MPOBEICHHE HECJIOKHBIX IKCIICPUMEHTAIBHBIX HCCIIEJOBAHUIA; CaMOCTOSITENLHO cobupath
JKCIICPUMCHTAIBHYIO YCTAHOBKY M MPOBOJIUTH HCCICIOBAHUE MO MHCTPYKIUH, MPEICTABIATH MOJIYYCHHBIC
3aBUCUMOCTH (DPU3UYCCKHUX BEJIMYUH B BHJC TAOJHIl M rPpad)MKOB, YUUTHIBATH TOTPEIIHOCTH, ACTIAaTh BHIBOJIBI
0 pe3yJIbTaTaM UCCIICTOBAHHUS

[ToHrMaHKe XapaKTEpHBIX CBOMCTB (pU3nUecKUX Mojelnel (MaTepuaibHas Touka, abCOIIOTHO TBEPIOE Telo,
MOJIE/IN CTPOEHHSI Ta30B, JKUAKOCTEH M TBEPIBIX Tel, IUIaHETapHas MOJENh aToMa, HYKIOHHAas MOJENb
ATOMHOTO 5ipa) ¥ YMEHHE IPUMEHATh UX IS 00BSICHEHUS (PH3MUECKUX IPOLECCOB

YMmeHne 00bSICHATh PU3HMUSCKUE MIPOIIECCHl U CBOHCTBA TEJI, B TOM YHCIIEC W B KOHTEKCTE CUTYAIHHA IPAaKTHKO-
OPUEHTHUPOBAHHOIO XapakTepa, B YaCTHOCTH, BbBIABISATh NPUYMHHO-CIEACTBEHHbIE CBS3M U CTPOUTH
00BSICHEHHE C ONOPOi HA M3YYCHHBIC CBONCTBA (U3NUIESCKUX SIBICHUN, (PU3NIECKHE 3aKOHBI, 3AKOHOMEPHOCTH
Y MOJIENH

YMenue pemats pacu€THble 3a1a4n (Ha 6ase 2 — 3 ypaBHEHHMIH ), UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIUE
(u3MyecKre BEJMYMHBI, B YAaCTHOCTH, 3alHCBIBATh KPAaTKOE YCJIOBHE 3aa4M, BBIABIATH HEJOCTAIOIINE
JTaHHbIE, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ pelIeHHs, HCII0JIb30BaTh CIIPABOYHBIE TaHHEIE,
MIPOBOJIUTH PacU€Thl U OLIEHUBATh PEATUCTUIHOCTD IOJTyY€HHOTO 3HAYeHUS (U3NYECKOIl BEJINYMHBL, YMEHHE
OTIpeNIeNATh Pa3MepPHOCTh (PU3NYECKOM BEITMYMHBI, OJYYSHHON NPHU pEIIeHUH 3a1auu

YMeHue XapakTepr30BaTh IPHHIUITEI ASHCTBUS TEXHUYECKUX YCTPOICTB, B TOM YHCIIe OBITOBBIX TPHOOPOB, U
MPOMBIIICHHBIX TEXHOJIOTUYECKHUX IPOLIECCOB 110 MX ONMHMCAHMIO, HCIIOIb3Ysl 3HAHMUS O CBOWCTBAX (PU3NYECKUX
SIBIICHUH ¥ HEOOXOANMBIE (PU3UIECKHE 3aKOHOMEPHOCTH

10

11

VMeHHe WHCIOIb30BaTh 3HAHUSI O (1)I/I3I/ILICCKI/IX SIBJICHUAX B HOBCGHHGBHOﬁ KU3HU 1JI1 obecneueHus
0e30IMaCHOCTH npu O6paIIIGHI/II/I ¢ OBITOBBIMH HpI/I60paMI/I U TCXHHUYCCKHUMHU yc’I‘pOﬁCTBaMH, COXpaHCHUA
340POBbsA U CO6J'IIO,HCHI/IH HOPM 3KOJIOTUYECKOT'0 TIIOBCACHUS B Oprma}omeﬁ cpeac; MNOHMMAaHHE
HCOGXOHI/IMOCTI/I MMPUMCHCHUS ,Z[OCTI/I)KGHI/Ifl (1)I/I3I/IKI/I W TEXHOJIOTHI JUIA palliOHAJIBHOI'O IPUPOAOTIOJIb30BaAHUA

OnbiT momcka, TnpeoOpa3oBaHMs W TpeAcTaBieHUs HHPoOpManud (U3UYECKOTO COAEPIKAaHUS C
WCIIOJIb30BaHUEM HH(OPMAMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHIl; yMEHHE OIIEHHBATh JIOCTOBEPHOCTH
MOJy4YeHHOW HMH(POPMAalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH M JOIOJIHUTENIBHBIX HCTOYHUKOB; YMEHHE
WCIIONIb30BaTh IIPH  BBINOJHEHMH YUYEOHBIX 33/laHMH HAY4YHO-TIONMYJSIPHYIO JIMTEparypy (H3MYecKOro
COJIEpXKaHUs, CIpPABOYHBIE MaTepHalbl, pecypchl ceTd VHTepHeT; BiajeHHe ©0a30BBIMH HaBBIKAMU
npeoOpa3oBaHus WHGOPMAMK U3 OJHOM 3HAKOBOW CHCTEMBI B JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MICEMEHHBIE M YCTHBIE COOOIIEHHUSI HA OCHOBE MH(POPMAIIMHU U3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHD JIEMEHTOB COAEPKAHUA, IPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kog IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHMWYECKUE SABJIEHUA
1.1 | Mexanuueckoe aBmxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBEHOCTD ABHKEHUS
12 PaBHOMepHOE 1 HepaBHOMepHOE nBrKeHue. Cpennsis ckopocTs. PopMyita IUist BRIYUCICHHS CpeaHei ckopocTa: V = S/t
PaBHOMEpHOE MNPSMONMHEHHOE ABW)KEHHE. 3aBHCHMOCTh KOOPAMHATHI Tela OT BPEMEHM B CIydac PaBHOMEPHOTO
MIPSAMOJIMHEHHOTO JIBIKCHHUS:
13 xt)=x,+uvf
0" X
I'padukn 3aBECMMOCTH OT BpEMEHHM OISl NMPOEKIWU CKOPOCTH, MPOEKIHM IEPEMEIICHUS, ITyTH, KOOPAWHATHI IPH
PaBHOMEPHOM NIPSIMOJIMHEHHOM JBI)KEHUN
3aBHCHMOCTH KOOPJMHATHI TEJIa OT BPEMEHH B CIIydac PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO ABHKEHHSL:
"
El‘.
Se(f) =V, #f+ay* =
F
@opMyrbl UIA TPOEKIUH IIEPEMELICHHs, NPOEKIMH CKOPOCTH W TPOEKIMH YCKOPEHHS IPH PaBHOYCKOPEHHOM
MIPSMOJIMHEHHOM JIBV)KCHHU:
E,2
14 .sx(a‘)=v{,x-a‘+ax-3.
U_\'('f) =Up, +4, £,
a. (r)=canst,
2 2 _,
Uyy — Uy =44,5,;
I'padykn 3aBHCHMMOCTH OT BpPEMEHH Uil NMPOCKIWU YCKOPEHHMs, MPOECKIUH CKOPOCTH, MPOCKLUUH MNepeMEIlIeHHs,
KOOPAMHATHI IPH PAaBHOYCKOPEHHOM IPSAMOJIUHEHHOM JABMKCHUU
CBobonHoe maneHue. PopMyIibl, OMHICHIBAIOIINE CBOOOTHOE MafCHUE Tella 110 BEPTHKANM (IBIDKCHHE Tela BHU3 WIH
15 BBEPX OTHOCHTEIHHO MOBEPXHOCTU 3eMin). I'paduku 3aBUCUMOCTH OT BPEMEHH I IMPOCKIIMU YCKOPEHHUS, IPOEKIINU
CKOPOCTHU M KOOPAWHATHI IPH CBOOOIHOM IaJICHUH TeJla 110 BEPTUKAIN
CkopoCTh PaBHOMEPHOTO JBHXKEHUSI Tella 10 OKPYKHOCTH. HampaBiieHre cKopocTH.
®dopmyina a1 BBIYUCIEHHUST CKOPOCTH Yepe3 pajiiyC OKPY>KHOCTH U TIepHO]] 0OpaIeHus:
2R
b= T
LlenTpocTpemurensHOe ycKopeHHe. HampaBieHne HEeHTPOCTpeMHUTENBHOTO ycKopeHus. dopmyna Juisd BBIYHCICHHS
YCKOPEHHS:
2
1.6 q. = L
“ R
dopmysia, CBA3bIBAIOIIAS IEPUO]] U YACTOTY OOpaIleHHUS:
Vo= ?
Macca. IlnoTHOCTh BemiecTBa. @opMyiia JijIsi BBIYUCICHUS TIOTHOCTH:
_m
17 TV
1.8 | Cuna — BekTopHas uznueckas BenuunHa. CloxKeHUe CHII
1.9 | SBnenwue nnepumu. [lepBriii 3akon HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-4a
CoHampaBIeHHOCTb BEKTOpa YCKOPEHHUS Tella U BEKTOpa CUIIbL, JEHCTBYIONIEH Ha Teno




Bzaumopeiictue ten. Tperuii 3akon HeroToHa:

Fy y=-F_,

1.11
Tpenue nokost U TpeHUue cKobkeHus. opmyrna 11l BBIYUCIEHUS MOLYJISL CUIIbI TPEHUS CKOJIbKEHUS:
1.12 " H
Hedopmarus Tena. Ynpyrue u Heynpyrue aedhopmarmu. 3aKoH ynpyroi nedopmanuu (3akoH ['yka):
BcemupHoe TsroreHue. 3akoH BCEMUPHOTO TATOTECHUS:
}h‘l -4
F=G T 2
1.14 R
Cua TspkecTH. Y CKOpEHHE CBOOOIHOTO MaCHUs.
®dopmya a7 BEIYUCICHUS CHJIBI TSHKECTH BOJM3M MOBepXHOCTH 3eMumd: F = mg.
JBmxenue miaanet Bokpyr Connua. IlepBas kocMuueckasi ckopocTb. HeBecOMOCTb U Eperpy3ku
Hmnysbe Tena — BEeKTOpHAs (hPU3UUECKask BEIIMYHHA.
1.15 I=mo
HNmnynbe cuctemsl Tein. M3Menenue umnysabca. MIrynbe cuibl
3aK0H COXpaHEHUs UMITYJIbCa IS 3AMKHYTON CUCTEMBI Tell:
1.16 P=myi +}.i‘.’_-2{§ =const
PeakTuBHOE ABM>KEHKE
Mexanmnueckas padora. DopMyna Uit BEIYUCICHHS PA0OTHI CHITBL:
A=Fsoosu
MexaHnyeckasi MOIIHOCTb:
1.17
N = A
I
Kunernueckas u noreHuuanbHas sHeprus. opmyina Juis BHIYUCICHUS] KHHETUUECKON SHEPTUU:
2
E. - i
e
1.18 Teopema o kuHeTHYCCKOU SHEPruU. POPMYyIIa Ui BBIYHCIICHHS TOTCHIMAIBHOM SHEPIUH Tena, HOAHITOro
Haxg 3eMnéii:
= [}
E,=m gh
MexaHuyeckas YHEprusi:
E=E;+E,
1.19
3aKoH coxXpaHeHHsI MeXaHUIeCcKol sHeprun. Popmyia sl 3aKOHA COXPaHEHUSI MEXaHNIECKOW SHEPTUU B OTCYTCTBHE
cun tpenus: E = const.
[TpeBpamnenne MeXaHUIEeCKON YHEPTHH MTPH HATMYHH CUJTBI TPEHUSI.
IIpocTeie MexaHN3MBL. «30J0TOE MPABIIIO» MEXAHUKH.
Poryar. Moment cuisl: M - FI.
1.20 @ YcioBue paBHOBECHS pblyara:

M +M, +..=0




[ToaBwoxHBIN 1 HenoABKHBIN 0s10kH. KITJI mpoCThIX MEXaHU3MOB,
n= Aﬂmma
A&arpauema

[aBnenue TBEpHOroO TENA.
dopmyna a7 BEIYUCICHUS JaBICHHUS TBEPIOTO Tema:

121 Jasrenne raza. ATMocdepHOe TaBICHHE.
' I'mapocTaTtiyeckoe naBiIeHNE BHYTPH KUIKOCTH.
@opmyra A BEIYHUCIICHHS NABICHHUSA BHYTPH XKHUIKOCTH:
1.22 | 3akoH Ilackans. 'mapaBindeckuil mpecc
3akoH Apxumena. dopmyna s ONpeAeNCHUS BHITAIKUBAIOMIEH CHUIIbL, JNEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KHUJIKOCTh WJIU Ta3:
1.23 —no
Fag =PEV
YcnoBue maBaHus Tena. [InaBanue cy0B U BO3AyXOIUIaBaHHE
Mexanndeckue KoneOaHns. AMIUTUTYa, IEPHUOA U 4acToTa KojaeOaHuil. PopMyna, CBSI3BIBAIOIIAS YaCTOTY W IEPHON
KOJIeOaHUH:
1.24 1
V= ?
1.25 | MaremaTiyeckuii ¥ NPy XKUHHBIA MasTHUKH. [IpeBpalieHre 3Hepruu py KoJeOaTenbHOM JIBHIKEHUU
1.26 | 3aryxatomue KoJieOanus. BeiHyKaeHHbBIE KoJieOanws. Pe3oHaHc
MexaHndeckue BOIHBL. [IpomonbHbIe U ronepedHble BOJIHBL. [{IiMHa BOIHBI M CKOPOCTH PACTIPOCTPAHEHHMS BOJIHBI
1.27 rA=v-T
1.28 | 3Byk. ['poMkocThb U BbicoTa 3ByKa. OTpakeHHEe 3BYKOBOI BOJIHBI Ha rpaHulle 1BYX cpea. MHdpa3Byk u yabTpa3ByK
Ipakmuueckue pabomoi
W3mepenne cpeqHedl IIOTHOCTH BEIIECTBA; apXHWMENOBOW CHIIBI, JKECTKOCTH TPYXKHUHBI, KOI(QQHIMEHTa TpeHHS
CKOJIbKEHHST; paOOThI CHIIBI TPEHUSI, CHIIBI YIPYTOCTH; CPETHEH CKOPOCTH JIBIKEHHMS OpyCKa 10 HaKJIOHHOI IIIOCKOCTH;
yCKOpeHusi Opycka NpH ABIDKEHHM MO HAKJIOHHOM IUIOCKOCTH;, YacTOTHI M Iepuoja KojeOaHWH MaTeMaTHYecKOro
MasTHUKA; YaCTOTHI U IeproJia KolebaHuil Mpy>KUHHOTO MasTHUKA; MOMEHTA CHJIBI, JEHCTBYIOIIETO HA PhIYar; paboThI
CHJIBI YIIPYTOCTH IIPU HOABEME TPY3a C MOMOIIBIO HETIOABIYKHOTO 0JI0Ka; pabOThI CHIIBI YIPYTOCTH MPH MOABEME Tpy3a
1.29 | ¢ moMouIbIO MOJABHIKHOTO OJIOKA.
HccrnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHIBI OT 00BEMa MOrpyKEHHON YacTH Tena M OT IUIOTHOCTH KHUJIKOCTH;
HE3aBHCHUMOCTH BBITAJIKUBAIONICH CHIIBI OT MAcChl TeJa; CHJIbI TPEHHSI CKOJIBXKEHHS OT CHIIBI HOPMAJIBHOTO JIABJICHHUS U
OT POJia TIOBEPXHOCTHU; CHJIBI YIPYTOCTH, BO3HHUKAIOIIEH B NMPY)KHWHE, OT CTENEHH JedopMannyl Mpy>KUHBL;, YCKOPEHHS
Opycka OT yrIia HakJOHa HalpaBJISIOIIEit; eproia (4acTOThl) KOJIeOaHUH HUTSHOTO MasiTHUKA OT AJIMHBI HUTH; TIEPHOJIA
KoJieOaHWH TPY)KMHHOTO MasTHHKA OT Macchl Tpy3a M JKECTKOCTH IPY>KUHBI; HCCIIeI0OBaHHE HE3aBUCHMOCTH NepHo/a
KoJIeOaHWH HUTSIHOTO MasiTHHKA OT Macchl Ipy3a. [IpoBepka ycloBusi paBHOBECHS phlyara
Dusuueckue senenus 6 npupode. TIPUMEPHI JABMKEHHS C PA3IMYHBIMH CKOPOCTSIMH B JKMBOH M HEXHBOH INPHpPOJE,
130 JIeMCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, IPUIHUBBI U OTIIUBBL, IBHKeHUE I1aHeT COJIHEUHON CHUCTEMBI, PEAKTUBHOE
' JIBIDKCHUE KMBBIX OPraHM3MOB, PhIUard B Telie YeJOBEKa, BIMSHHE aTMOC(EPHOTO IAaBIECHUs Ha >KUBOW OpraHU3M,
IUIABaHUE PBIO, BOCIIPHUSATHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI, ITyHAMH, 3XO
Texnuueckue ycmpoiicmea: CUUIOMETp, TaTIUKH MOJIOKEHHS, PACCTOSHUS U YCKOPEHHUS, THHAMOMETD, IOIIUITHIKH,
131  DPaKersl, pbriar, TIOJIBYDKHBIM ¥ HETIOJBIDKHBIM OJIOKM, HAaKJIOHHAs IUIOCKOCTh, IPOCTBIE MEXaHH3MBI B OBITY,
cooOIaroIuecss cocybl, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKUI Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MIOPIIHEBOW HACOC, apEOMETP, IXOJIOT, MCIOIb30BaHUE YIbTPa3ByKa B ObITY U TEXHHUKE
2 TEIIJIOBBIE ABJIEHUA
21 OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKOW TEOpPHH CTPOEHHUS BemiecTBa. Mozenu TBEPAOTo, XKHUIKOTO H
' ra3000pa3HOro coCcTosiHUM BemecTBa. Kpucramummueckue U amopdHBIE Tesa
2.2  JIBwxeHue yacTull BemiecTBa. CBS3b CKOPOCTH JIBMKEHUS YacTHIL C TeMIiepaTypoil. bpoyHoBckoe jBrskeHue, audysus
2.3 | CmayuBaHHE U KalWULSIPHBIC SBICHHUS
2.4 | TemoBoe pacIIMpeHNe U CKaTHEe




2.5

TernnoBoe paBHOBECHE

2.6 | Buytpennss sHeprus. Pabota u Temionepenava Kak ciocoObl U3MEHECHHUSI BHYTPEHHEH SHEPTUU
2.7 | Bunel Temionepeaadu: TEIIONPOBOIHOCTh, KOHBEKIIUS, H3ITyUCHHE
HarpeBanue u oxnaxaenue ten. KonmnuecTBo TemoTel. Y AenbHAS TEIIOEMKOCTD:
28  O=am(t,—t,)
3aKOH COXpaHCHUS SHEPTHH B TCILIOBBIX Mpolieccax. Y paBHCHUE TEIJIOBOro OanaHca:
29 Q+0,+..=0
Hcnapenne u koHaeHcanus. V3MEHeHHE BHYTPEHHCH SHEPrHMH B MpOIECCE HCIAPCHUs W KOHIcHcanuu. Kumenue
2.10 | xmakocTH. YenpHas Teriota napoodpaszosanus: L = Q/m
2.11 | BnaXHOCTh BO3ayXa
[TmaBnenne n kpuctawm3anysi. Vi3MeHeHre BHY TpEHHEH SHEPTUH IPH IUIABICHUH U KPUCTAJUTH3AIUH. Y JeJIbHAs TeTIoTa
TUTaBIICHHS
2.12 2 Q
m
213 BHYTpeHHsIs SHEpIUsl CrOpaHus TOILUTHBA. Y JeJbHAS TEIMJIOTa CropaHus Tormea: ( = Q/m
2.14 | Tlpunumns! pabots! TemioBbix asuratesneid. KI1J] TeruioBoro nsurarens
Ipaxmuueckue pabomul
W3MepeHne yaempHOW TEIUIOEMKOCTH METAILIMYECKOT0 NWIMHAPA; KOJIWYECTBA TEIUIOTHl, MOJYYCHHOTO BOIOU
215 KOMHATHOW TeMIIepaTyphl (UKCHPOBAaHHONH MAaccChl, B KOTOPYIO OMYIICH HATPETHIH IMIHHIpP; KOJIMYSCTBA TEILIOTEHI,
' OTIAHHOTO HATPETHIM HIIHHAPOM, TIOCIIE OITyCKaHUS €T0 B BOXY KOMHATHOW TEMITEPaTyPhl; OTHOCUTEIFHON BIAYKHOCTH
BO3/lyXa;, YyICIbHOW TEIJIOTHI IUIABJCHHUS JibAa. McciaemoBaHWe HW3MEHEHHSI TEMIICPATyphl BOJABI MPH Pa3IMYHBIX
YCIIOBHSIX; SIBJICHHS TSIUIOOOMEHA MPH CMEIIMBAHUH XOJIOJHOM U ropsiueii BOJbI; Mpoliecca UCHapeHus
216 Qusuyeckue s61eHUss 6 npupode: TOBEPXHOCTHOE HATSHKCHHE W KANWULIPHBIC SBICHHUS B MPHUPOJE, KPUCTALIBI B
' npupoje, unydenue ConHIa, 3aMep3aHne BOJOEMOB, MOPCKHE OpU3bL, 00pa30BaHUE POCHL, TYMaHa, MHEsl, CHeTa
Texuuueckue ycmpoiicmea: KaWULIPHI, TPUMEPHl UCIIOJIB30BAHHUS KPUCTAJUIOB, JKHUIKOCTHBIA TEPMOMETp, HATUHK
2.17 | Temmeparyphl, TEpPMOC, CHUCTEMa OTOIUICHHUS JOMOB, THUTPOMETPHI, TCHXPOMETp, IMapoBas TypOWHA, IBUTATEINb
BHYTPCHHETO CTOPaHHUS
3 QJIEKTPOMAT'HUTHBIE SIBJIEHHW S
3.1 OnexTpusalys Tel. /[Ba Buja dJMEeKTPUUECKHUX 3apsiIoB
3.2 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 | 3aKkoH COXpaHCHHUs JICKTPUICCKOrO 3apsiaa
34 Onextpuueckoe moje. Hanpsxk€HHOCTh neKTpudeckoro moist. [IpuHIMI CynepHo3uIiuy 3JIeKTPHUECKUX MoJied (Ha
) KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpudeckux 3apsaoB. JleHCTBHE ASIEKTPUUYSCKOTO MOJNS Ha JJIEKTpHUYeCKHe 3apsanbl. [IpoBOTHUKHN H
' JUDJIEKTPUKU
[HocTosiHHBIM nekTpudeckuit TOK. JeiicTBus snekTpuyeckoro Toka. Cuna toka. Hanpsbkenue.
I =q/t,U=A/
3-6 q H q
DIIEKTPUUECKOE CONPOTUBIIEHUE. Y IEJIbHOE JEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma st yyactka sektpuueckoi nemu: | = U/R
[TocnenoBarenbHOE COENMHEHNE TIPOBOTHUKOB:

[NapannensHOe COeAMHEHNE MTPOBOIHIKOB PABHOTO CONPOTHUBICHUS:




U=UsI=1+I;R=23.

2

CMelaHHBIE COSIMHEHUS IPOBOIHUKOB
Pabora 1 MommHOCTb anekTpuyeckoro Toka. A = Ult, P = Ul

3.10
3akon [Jxoyns — Jlenna:

311 Q=I"-R-t

3.12 | OmbiT Opcrena. MarHuTHOE 1oJ1e IPSIMOTO MIPOBOAHKMKA C TOKOM. JIMHUM MarHUTHOW MHYKLUH

3.13 | MarHuTHOE 10JIe IIOCTOSIHHOTO MarHuTa. B3anMoaeiicTBHEe TOCTOSHHBIX MarHUTOB

3.14 | JleficTBHE MarHUTHOTO NOJISI HA IPOBOJIHHK C TOKOM

3.15 | Ombitsl @apases. SIBienue snekTpoMarHuTHOM nHaykuun. [Ipasuno Jlenna
Ipaxmuueckue pabomui
V3mepeHne >IeKTPUYECKOT0 CONPOTHBIICHUS PE3UCTOPA; MOIIHOCTH SJIEKTPHYECKOTO TOKA; PabOTHI IEKTPHYECKOTO
TOKa.

316 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOLIETO B MPOBOJHHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HAMPSOKEHHUS Ha
KOHIIaX TPOBOJHHKA; 3aBUCUMOCTH COIIPOTHUBIICHHS OT JUIMHBI NPOBOAHMWKA, IUIOMIAJHM €ro IONEePEeYHOro CEYCHUs U
YIIEJIHOTO CONPOTUBIICHHUS.

[TpoBepka npaBuia AJst HIEKTPUUECKOTO HAMPSIKEHHS TIPH [OCIIEA0BATEILHOM COCMHEHNH TPOBOAHUKOB; IPABUIIA JIs
CHJIBI 3JIEKTPUYECKOTO TOKA TP MapajljieIbHOM COEIMHEHHH TIPOBOTHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Dusuueckue s6neHUs 8 npUpoOe. HISKTPHIECKUE SBICHUS B aTMOCc(epe, 3JIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
nojie 3eMJiH, ApeQ MorocoB, poJib MArHUTHOTO TIOJIS JUIS )KU3HH Ha 3eMule, MOJIIPHOE CHSIHUE
Texnuueckue ycmpouicmea.: DIEKTPOCKON, aMIepMETp, BOJBTMETP, PEOCTAT, CUETUYUK OICKTPHYCCKOH DHEPIUH,

3.18 | axexTpoOCBEeTHTENBHBIC MPUOOPHI, HArpeBaTENbHbBIC JICKTPOIPUOOPEI (IPUMEPEI), IEKTPUUSCKUE MPEeIOXPaHUTENH,
9JIEKTPOMArHHT, 3JIEKTPOABUTATENb MOCTOSIHHOTO TOKA, TeHEpaTop MOCTOSHHOTO TOKA

3.19 | DnekrpoMarHuTHBIC BOJHEL 1lIkana >IeKTPOMarHUTHBIX BOJH

3.20 | JlyueBas momeinb cBeta. [IpsMoIMHEHHOE pacpOCTpaHCHHE CBETa

3.21 | 3akoH oTpakeHus cBeTa. Iliockoe 3epkaio

3.22 | [IpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | ucnepcus cBera

3.24 | JIunza. Xon nydeil B aun3e. PokycHOe paccTosiHue JuH3bl. Ontudeckas cuiia tuase: D = 1/F

3.25 | I'ma3 xak ontudeckas cuctema. OnTHIecKre PUOOPHI
Ipaxmuueckue pabomul

W3mepeHne onTuuecKoi Chilbl COOMparoLiei JIMH3bI; POKYCHOTO paccTosHUS coOuparoleit TMH3bI (10 CBOMCTBY
paBeHCTBa pPa3MepoOB NpeaMeTa W H300pakeHHWs, KOrja NpeaMeT pacloyioKeH B JBOWHOM (oKyce), MoKasaress

3.26 | mpelIoOMIIEHHUS CTEKJIA.

HccnenoBanue cBOicTBa H300pakeHUs], IIOJIYYSHHOTO ¢ IOMOIIBIO COOMPArONIEH JIMH3bI; H3MEHEHHUS (OKYCHOTO
pacCTOSHHSA JBYX CIOXKEHHBIX JIMH3; 3aBUCHMOCTH yIJia MPETOMIICHUS] CBETOBOIO JIyda OT yIjla MaJeHHs Ha TPpaHHIe
«BO3IYX — CTEKJIO»

397 Qusuueckue asnenus ¢ npupooe: 3aTMenusi Connua u JIyHsl, 1IBETa Tell, ONTHYESCKUE sBICHUS B atMocepe (LBeT HeOa,
pedpaxuus, pagyra, MUpax)

3.28 | Texnuueckue ycmpoiicmea: 04K, IEPUCKOIL, (OTOANTAPAT, ONTHISCKUE CBETOBOIBI

4 KBAHTOBBIE SBJIEHU A

4.1 | PapmoakTuBHOCTH. Anb(a-, Oeta-, ramMmma-u3inydeHus. Peakin anbda-u 6era-pacnana

4.2 OmnsiTel Pesepdopaa mo paccesuuro anpda-dactui. [IranerapHas Moaens aToma

4.3 CoctaB aromHoro siipa. M3oTonsl

4.4 | Tlepwoa nosypacriajia aTOMHBIX sijiep

4.5 | SnepHble peakiuu. 3aKOHBI COXPAaHEHHS 3apSI0BOTO M MACCOBOTO YHCEN

46 Qusuyeckue AGIEHUS 8 npugzoc)e: €CTeCTBEHHBIN paanoaKTnBvaﬁ (oH, KOCMHUYECKHUE JTyYH, PaJHOaKTHBHOE M3IIydEeHHUE
MPUPOJHBIX MUHEPAJIOB, JISHCTBHE PaINOAKTHBHBIX M3Jy4YeHUH HA OPraHU3M YeJloBeKa

4.7 | Texumuueckue ycmpoticmea: CIIEKTPOCKOII, MHANBUTYaJIbHBIN T03UMETp, Kamepa BuiibcoHa, siiepHas sHepreTHKa




YYEBHO-METOJHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI AJ151 YYEHUKA

» ®usuka: 7-i ki1acc: 0a30BbIN YpOBEHB: yueOHUK; 3-¢ u3nanue, nepepaborannoe Ilepoimkun U.M., IBanos A.W. AkuuoHepHoe
obmectBo «M3narenscTBo «IIpocBemenne»

» ®usmka: 8- kimacc: 0a30BEIM ypoBeHb: yueOHUK; 3-¢ m3nanue, nepepadorannoe [epemmkua .M., BanoB A.U. AkumonepHoe
obmecto «M3matenscTBO «IIpocBemenme»

» ®us3mka: 9-if kimace: 6a30BEI ypoBeHb: yueOHUK; 3-¢ m3nanue, nepepadorannoe [lepemkua U.M., I'yrauk E.M., BanoB A.11.
np. AximonepHoe o6mecTBo «M3natensctBo «IIpocsemenney

METOJUYECKHUE MATEPHUAJIbI 1151 YUUTEJIS:

IMoypounsle pa3paboTku no ¢usuke. 7 kaace: nocodue s yunutens (k YMK A.B. INepenukuna (M.: [lpoda)). M3naremsctBo «BAKO», 2024 rox.

IMoypounsle pa3paboTku no ¢usuke. 8 knacce: mocobue st yunurenst (k YMK A.B. Iepsrnukuna (M.: [Ipoda)), 3naremsctBo «BAKO», 2023 rox.

IMoypounslie pa3pabotku no dusmke. 9 kiaace: mocobue s yuureist (k YMK A.B. Iepoiukuna (M.: [Ipoda)), U3parensctBo «BAKO», 2024 rox.

Ousnxa 7-9 xnaccsl. Coopauk 3amad. YMK Ilepsimkuna. ®I'OC Hosbrit | [Tepemukun Anexcanap BacunseBuu. 3natensctBo «Ok3amen», 2024 rox.

Odusznxa. YauMmes pemars 3a1adn. 7 8 Kiiacc /OpHEHTHPOBAHO Ha y4-K MIK.Kypca ¢usuku [1€peimknna/ | [alikoBa Mpuna l1BanosHa. U3natensctBo «bXBy, 2024 rox.

OUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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