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MMOSICHUTEJIBHASA 3AITUCKA

IIporpamma 1o ¢u3mke Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHMS COCTABICHA HA OCHOBE ITOJIOKCHHN U
TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHONW IIPOTPaMMBEL,
npezncraBieHHBIX B PT'OC 00O, a takxke ¢ yuéroMm QenepanbHoi paboueii mporpaMMsl BocnuTaHust 1 KoHnenmmn
mpernogaBaHus yueOHoro mpeamera «Ou3uKay.
ConepkaHue MporpaMmsl 1o (M3MKe HarpaBieHO Ha (OpMHPOBAaHHE €CTECTBEHHOHAYYHOHW IPaMOTHOCTH
o0ydJaromuxcsi W OpraHM3alMi0 HM3yueHHs (U3MKU Ha JIesATEIbHOCTHOW ocHOBe. B mporpamme mno ¢usuke
YUUTBHIBAIOTCS BO3MOXKHOCTH ydeOHOro mnpeamera B peanusanuu Tpedoanuii ®I'OC OOO K IuiaHHpyeMBIM
JMYHOCTHBIM M METalpeJMETHBIM pe3yJibTaTaM OOY4eHHs, a TaK)Ke MEKIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX
Y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl.
IIporpamma mo ¢u3mke ycTaHABIMBAeT paclpelesieHHe y49eOHOTO Marepuana o roxaM oOydeHwus (o
KJjlaccaM), TIpeajiaraeT NPUMEPHYIO IIOCIIEAOBAaTEIHLHOCTh H3YyUCHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHA
MIPEIMETHOTO COAEePIKAHUSA B YIETE BO3PACTHBIX 0COOCHHOCTEH 00yUaIOMMUXCSL.
IIporpamma mo ¢usuke pa3zpaboTaHa C IETBI0 OKa3aHHS METOAWYECCKON MOMOIIM YYUTETI0 B CO3TaHUHU
paboueii mporpaMMEbl 110 YIeOHOMY TIPEAMETY.
Om3uKa SBISETCS CHCTEMOOOPA3YIOMIMM ISl ©CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, IOCKOIBKY
(u3nUecKre 3aKOHBI JI)KAT B OCHOBE IMPOIECCOB U SIBIICHHM, W3ydaeMbIX XMMHUEH, OHOJIOTrHEH, acTpOHOMHUEH U
(usnueckoii reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTHHY MHpa, NPEeJOCTaBIsieT Haubosee siCHbIe
00pa3ipl MPUMEHEHHs HAyYHOTO METO/1a II03HAHUsI, TO €CTh CII0c00a Moy4YeHUs! JOCTOBEPHBIX 3HAaHUH O MUpE.
OnHa M3 TVIaBHBIX 337124 (DU3UYECKOr0 00pa3oBaHUs B CTPYKType oOmero oOpa3oBaHHs COCTOUT B
(hopMHpOBaHMH €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aronmxcs.
W3zydyenue ¢usukun Ha 0a30BOM YpOBHE IpENIONaraeT OBJIQJCHHE CIEAYIONMMU KOMIETEHTHOCTSIMH,
XapaKTepU3YIOMNMH eCTECTBEHHOHAYIHYIO TPAMOTHOCTD:
®  Hay4YHO OOBSCHATH SBIICHUS,
®  OIICHHWBATh M IOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS,
®  HHTCPIPETHPOBATH [AaHHBIC U HCIOJIH30BATH HAYYHBIC JIOKA3aTEIbCTBA IS ITONYUYCHHS
BEIBOJIOB.
enmn wusydeHuss (GU3MKH HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHus omnpeaesicHsl B  KoHreniuu
npenofaBaHus ydeOHoro mpenmera «®Pusmkay B 00pa3oBaTeNbHBIX OpraHu3anmsx Poccuiickoit Deneparum,
peaNM3yIMX  OCHOBHBIE  0O0IIe0Opa3oBaTeNbHble MPOTpaMMbl,  yTBepkIEHHOW pemenneMm  Koiuteruu
MunucrtepcTBa npocsenienus Poccuiickoit @eneparun (mporokoit ot 3 nexkadpst 2019 r. Ne [TK4BH).
Iesn n3ydyeHust GU3NKuU:
e mpuoOpeTeHHe WHTEepeca U CTPeMIICHHUS O0yJaromuXcs K HAYYHOMY M3YYECHHUIO IPUPOBI, Pa3BUTHE UX
WHTEJUICKTYaJbHBIX ¥ TBOPYECKHUX CITIOCOOHOCTEIA;

e pa3BUTHE NPEACTABICHUHA O HAYYHOM METOJC IO3HAHHA W (POPMHPOBAHUE HCCICAOBATEIBCKOTO
OTHOIICHHSA K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHWE HayYHOTO MHPOBO33PCHHS KaK pe3yibTaTa W3YYCHUS OCHOB CTPOCHUS MaTepuul W
(hyHIaMEHTAIBHBIX 3aKOHOB (DH3HK;

e  (opmupoBaHHe TpeACTaBICHUI O poiu GU3NKU IJISI Pa3BUTHSA APYTHX €CTECTBEHHBIX HAyK, TEXHUKHU U
TEXHOJIOTHI;

e pa3BUTHE IMPEIACTABICHWA O BO3MOXHBIX cdepax Oyaymeidl npodeccHoHaNbHOW IeSTETBHOCTH,
CBSI3aHHOH C (PU3HMKOH, OJTOTOBKA K JaJbHEHUIIEMY 0OYUEHHIO B 3TOM HaIpaBICHUH.

JocTikenne S3TUX Meied mporpamMmsl Mo (H3MKE Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUSA
o0ecrieunBaeTcs pemeHneM CIeIYyIONINX 3a1a4;

e qnpuoOpeTeHHE 3HAaHMH O JAUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,

JNEKTPUYECKHUX, MATHUTHBIX 1 KBAHTOBBIX SIBICHHSX;

e npHOOpeTeHHEe YMEHHUH ONMUCHIBATH U OOBSCHATH (PU3UUECKHE SIBICHHS C MCIOJIb30BAHUEM ITOJYyYEHHBIX

3HaHUMN;
e  OCBOEHHME METOJOB PELICHHs MPOCTEHIINX PacyETHHIX 3aJad C MCIOJIb30BaHUEM (PU3NUECKUX MOJENeH,
TBOPYECKHUX U MPAKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HaOJIOAaTh MPUPOAHBIC SBICHHUS M BBITIOTHATH OMBITHI, JIAOOpAaTOpHBIE PabOTH U
SKCIIEPUMEHTAIBHBIEC UCCIICTOBAHMSA C HCIIOIB30BAHNEM H3MEPUTEIBHBIX IPHOOPOB;

e ocBoeHHE TPUEMOB PabOTHI ¢ WHpoOpMaIel (U3NIECKOTO CONEp)KaHUs, BKIOYas HHPOPMAIUIO O
COBPEMEHHBIX TOCTIDKEHUAX (DU3UKH, aHAIH3 U KPUTHIECKOE OIICHUBaHUE HHPOPMAIIUH;

e 3HAKOMCTBO CO cepamu MpohecCHOHATHHOM AeATSIFHOCTH, CBI3aHHBIMHU C (DU3UKOHM, 1 COBPEMEHHBIMHU
TEXHOJIOTHSIMU, OCHOBaHHBIMHU Ha JIOCTIKEHUSIX (PU3HMYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHusi OTBOAMTCS 238
yacoB: B 7 kjacce — 68 uacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca
(3 yaca B HeneNIO).



IIpennmaraemprii B mporpamMme 1o (U3HKE TIepedeHb JIa0OpaTOPHBIX PAabOT ¥ OIBITOB HOCHT
PEKOMEHIATENbHBIM XapaKkTep, YYUTENb JellaeT BhIOOP MPOBeACHHs Ta0OpaTOPHBIX PabOT M OMBITOB C Y4ETOM
WHUBHIYAIBHBIX OCOOCHHOCTEH 00YYaIOIIMXCs, CIMCKA KCIIEPUMEHTANBHBIX 3a[JaHNH, MMPEAJaraéMblX B paMKax
OCHOBHOT'O TOCY/JIaPCTBEHHOTO 3K3aMeHa 10 QH3uKe.

COJEPKAHUE OBYUYEHUS
7 KIIACC

Paznen 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAIOIIEro MUpa.

Omuka — Hayka O mpupoze. SBneHus npuponsl. DH3MUECKHE SBICHUS: MEXaHHYECKHE, TEIUIOBBIC,
3JEKTPHYECKUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Omuueckue BeMWUHHBL V3Mepenne ¢usndecknx BennmuuH. Dmsmdueckue mnpubopsl. I[lorpemHocts
n3MepeHuil. MexxayHapogHas cucteMa eIMHHIL

Kak ¢m3mka m mpyrue ecTeCTBEHHBIE HayKH H3Y4arOT HpUpoAy. ECTeCTBEHHOHAyYHBIA METOH MO3HAHUS:
HaOJIo/IeHUe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBHIABIDKCHHE THIIOTE3, JKCIEPHIMEHT IO MPOBEPKE THIIOTE3,
00BsICHEeHHE HaOJI0AaeMoro siBieHus. Onucanne GU3NIESCKUX SIBICHHUN C TOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHI/I‘IeCKI/Ie, TCIUIOBBIC, DJICKTPUYCCKUC, MAaIrHUTHBIC, CBETOBBLIC ABJICHUSA.

2. ®wusndeckue MpUOOPHI U MPOLEeAypa IPSIMBIX H3MEPECHUH aHATOTOBBIM M IH(PPOBBIM IPHOOPOM.

Jabopamopnvie pabomut u onvimel.

OnpenesneHre EHHI JeTCHAUS MIKATBI H3MEPUTEIFHOTO TIpHOopa.

W3mepeHue pacCTOSHUN.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEIA.

OmnpeneneHne pa3MepoOB MaJIBIX TEIL.

W3mepeHue TeMieparypsl Ipy NOMOLIY KUAKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPBI.
IIpoBeneHne wccinemoBaHUS IO TPOBEPKE THUIOTE3Bl: JATBbHOCTh TIOJETA INApHKa, ITYIICHHOTO
TOPU30HTAIBFHO, TeM OOJIbIIIe, YeM OOJIbIIe BBICOTA ITyCKa.

Pasnen 2. IlepBoHayaibHble CBeJeHUS O CTPOEHMH BellecTBAa.

CrpoeHre BeIIecTBa: aTOMBl M MOJICKYNBI, X pa3Mepbl. OIBITH, JTOKA3bIBAIONINE TUCKPETHOE CTPOCHUE
BEIIIECTBA.

JIBmxeHune yacTuil BemiecTBa. CBs3b CKOPOCTH ABMKEHHS YACTHII C TeMIepaTypoil. BpoyHoBCcKoe NBHKEHHE,
muddy3ua. BzanmoaeicTBre yacTUIl BeECTBA: IPUTSHKEHUE U OTTAJIKUBAaHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHHME Ta30B, KUIKOCTEH M TBEPABIX (KPUCTATUIMYECKHX) Tell.
Bzaumocss3p MEXKIY CBOMCTBaAMH BCHICCTB B PA3HBIX arperaTHbIX COCTOAHUAX U HUX aTOMHOMOJICKYJISAPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSHHI BOJIBL.

Jemoncmpayuu.

1. HabnromeHue OPOYHOBCKOTO JIBHKCHUS.

2. Hao6moaeunue nuddy3um.

3. HabGmonenue sBieHN, OOBSICHSIIOMIMXCS MPUTSHKEHUEM HITH OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomol u onvimel.

1. OrmeHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONb30BaHueM (oTorpaduii).

2. OnbITHI IO HAOIIOACHHIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OmbITHI 10 0OHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPHUTSIKEHHUS.

Pa3znen 3. /IBuskeHue u B3auMoaelicTBHE TeJl.

Mexannueckoe ABIKeHHe. PaBHOMepHOE M HepaBHOMEpHOE nBHkeHHe. CkopocTh. CpenqHsisi CKOPOCTh TpU
HEPaBHOMEPHOM JBIDKCHUH. PacuéT ImyTH M BpEMEHU JIBHKCHUS.

SIBnenue mHepnuu. 3aKoH WMHEpHHU. B3amMoneicTBHE Ten Kak MPUYMHA U3MEHEHHS CKOPOCTH JIBIDKCHHS
Ten. Macca kak mepa WHepTHOCTH Tena. IlmoTHOCTh BemiectBa. CBS3p IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
eanHuIe 00bEMa BelIeCcTBa.

Cuna kak xapakKTepUCTHKa B3amMmojelicTBus Ten. Cuna ympyroctd W 3akoH ['yka. M3mepeHue cuiibl ¢
IMOMOIIBIO JUHAMOMETPA. SIBimeHue TATOTEHHS M cwia TshkecTH. CHila TSOKECTH Ha JApYTUX IIJIAHETaXx. Bec Tena.
HeBecomoctb. CrioxeHue Cvil, HampaBJISHHBIX M0 OJHOM mpsiMoid. PaBHonelicTByromas cwit. Cuna TpeHus. TpeHue
CKOJIB)KEHHUS U TPEHHUE MOKOA. TpeHne B IPUPOIe U TEXHUKE.

JHemoncmpayuu.

HabmroeHrne MEXaHUYeCKOTO IBUKCHUS Tea.

M3mepenne cKopoCTH MPSIMOJIUHEHHOTO ABUKECHHUS.
Habmonenne siBICHIS HHEPITNH.

HabmoneHre u3MeHEHUsI CKOPOCTH TPH B3aUMOICHCTBUH TEIL.
CpaBHeHHuE Macc Mo B3aUMOJICUCTBHUIO TEIL.
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6.

CrnoxeHre CHI, HaIpaBJISHHBIX 110 OJJHOW TIPSIMOH.

Jlabopamopnuvie pabomut u onvimal.

1.

w

OrmpezenieHne CKOPOCTH PaBHOMEPHOTO IBIKCHMS (IIApHKA B JKUIKOCTH, MOJCNH DIEKTPUYECKOIO
aBTOMOOWJIS U TaK jaiee).

Omnpenenenne cpeHeil CKOPOCTH CKOJIBXEHUS OpyCKa MM IapuKa 10 HaKJIOHHOH IIOCKOCTH.
OrmpezeneHne IIOTHOCTH TBEPAOTO Tela.

OnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSDKEHUS (IeopMariui) HpPYKUHBI OT HPHI0KEHHON
CHJIBI.

OmnbITEL, JEMOHCTPHUPYIOIINE 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT Beca Tejla M XapakTepa
COIPHKACAIOIIIXCS IIOBEPXHOCTEH.

Pa3nen 4. /laBiienne TBEPABIX TeJ, SKUAKOCTEH U ra3oB.

Jasnenune. CriocoObl yMEHBIICHHUS U YBEJINUCHHS AaBIeHNA. [laBieHne ra3a. 3aBUCHMOCTD AaBJICHUS Ta3a OT
o0béma, Temmeparypsl. Ilepemaua naBneHmst TBEPABIMM TENaMH, JKHAKOCTAMH W Ta3amu. 3axkoH [lackams.
[THeBMaTHUEeCKHME MAaIIMHBI. 3aBUCHMOCTh HABICHUS JKHAKOCTH OT TIyOMHBI. [ MApocTaTHdYecKHWil Iapamoxc.
CooOmatomuecs cocyabl. ['uapapindeckue MeXaHU3MBl.

Atmocdepa 3emun u aTMocepHOoe naBieHHe. [IpUYHMHBI CyIIECTBOBaHUS BO3AYIIHON 000I0YKH 3eMIIH.
Omnsbit Toppuuenau. M3mepenue atMocdepHOro AaBieHHs. 3aBUCHMOCTh aTMOC(EPHOTO JIaBJICHHSI OT BBICOTHI HAJI
ypoBHeM Mopsi. [Ipubops! A7t u3MepeHust aTMOC(EPHOTO TaBICHUS.

JlelicTBUE >KUIKOCTH M ra3a Ha TMOrpyXEHHOE B HUX Tejo. BrITankuparomas (apXxumenoBa) cuia. 3aKoH
Apxumena. [lnaBanue ten. BozgyxomnnaBanue.

JHemoncmpavyuu.
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3aBHCUMOCTbD JaBJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHus )KUAKOCTBIO U Ta30M.

CooOmatommuecs CoCy/Ibl.

T'uppaBanueckuii mpecc.

[IposiBnenne neicTBHs aTMOC(HEPHOTO JABICHUS.

3aBUCHMOCTbH BBITAJIKUBAIOLIEH CHJIBI OT 00bEMA NOTPY)KEHHOI YaCTH TeJa U IUIOTHOCTH YKUAKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEN CUITBI BECY BEITECHEHHOM XKHJKOCTH.

VYcnosue miaBaHus Tell: MIaBaHWE WM HNOrPY’KEHHE Tell B 3aBUCUMOCTH OT COOTHOLIEHUS MIOTHOCTEH
TeJa U XKUAKOCTH.

Jlabopamopnwvie pabomot u onvimal.

1.
2.
3.
4.

5.

HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NMOTpyKEHHON B KHUIKOCTh YacTH Tea.
Onpeznenenye BbITAIKUBAIOUIEH CUIIBI, JEHCTBYIOLIEH Ha TEJIO0, MOrPYKEHHOE B )KUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOUIEH CUJIbI, JEUCTBYIOLIEH HA TEJIO B XKUJKOCTH, OT MACCHI TENa.
OnBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH HA TEJIO B KUIKOCTH,
0T 00bEMa MOTPYKEHHON B JKMIKOCTh YaCTH TeJla U OT IUIOTHOCTH JKUAKOCTH.

KonctpynpoBanue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOJKU U ONpPENENEeHUE €€ rpy30I0AbEMHOCTH.

Pa3gen S. PaGoTta u MOIIHOCTDH. JDHeprus.

Mexannueckas paboTa. MOIIHOCTS.

IIpocTble MeXaHU3MBI: pbryar, 0JOK, HAKIIOHHAS IJIOCKOCTh. IIpaBmiio paBHOBecusi pbryara. [IpuMeHeHue
MpaBWJia paBHOBECUS phruara k Onoky. «3ojoroe mpasmiio» mexaHuku. KITJ[ mpocTeix Mexanwm3moB. I[IpocTeie
MEXaHHU3MBbI B 6HTy U TCXHUKE.

Mexanunueckas OHEPTHUA. Kunetnueckas wu NOTCHIUAJIbHAA OJHEPIruAi. HpeBpameHne OJJTHOTrO BHIA
MEXaHUUYECKOH PHEPTUU B IpYroil. 3aKOH COXpaHEHUs SHEPTHH B MEXAHUKE.

JHemoncmpavyuu.

1.

[Tpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnsvie pabomot u onvimel.

1. Onmnpeneneane pabOTHl CHWIBI TPEHUS TPH PABHOMEPHOM [BI)KEHHH Tejla IO TOPHU3OHTAIBHON
MTOBEPXHOCTH.
2. MHccnenoBanue ycnoBH paBHOBECHUS phluara.
3. WMsmepenue KIIJ| HaKJIIOHHOM IJIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUU.
8 KIIACC

Pasnea 6. TenJioBble siBJIEHUSI.

OCHOBHbBIE TOJIOKEHHS MOJIEKYJISAPHO-KUHETUYECKON Teopur CTpOeHHs BemiecTBa. Macca U pa3Mephl
aTOMOB U MOJIEKYJI. OTBITHI, MOATBEPXKIAIOLINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETHUYECKON TEOPHH.

Monenu TBEPIOTO, XXUAKOTO M Ta3000pa3HOro COCTOSHUM BeriecTBa. Kpucramwimyeckue U aMopgHbIC Telna.
OObsICHEHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TEJI HA OCHOBE TOJOXKEHHH MOJEKYJISIPHO-KHHETHYECKOMH
teopun. CMaunBaHMe ¥ KalIUIIPHEBIC SBICHAUS. TemIoBoe pacmmpenne 1 cxxaTue.



Temmeparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBM)KCHHS YaCTHIl. BHyTpeHHsS >Heprus.
Crioco0bl W3MEHEHHsI BHYTPEHHEH JHEpruu: TeIUIONepenaya W CcoBepUIeHHe paboThl. Bumel Teruromepemadn:
TEIUTOTIPOBOTHOCTE, KOHBEKIIHUS, N3ITydICHNUE.

KommgectBo TemmoThl. YaenbHas TEIUIOEMKOCTh BEHIECTBA. [EINIOOOMEH H TEIIOBOE pPaBHOBECHE.
VYpaBHeHue TteroBoro OamaHca. [lmaBneHwe W OTBepAEBaHHE KPUCTAJUIMYECKUX BEIIECTB. YZENbHAs TEIUIOTa
raBieHus. [lapooOpazoBanme m KoHmeHcanus. Vcmapenwme. Kumenme. YiuenpHas TemuioTa mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEpATyphl KUIEHHUS OT aTMOC(EPHOTO AaBJICHHS.

Bnaxnoctb Bo3ayxa.

OHeprus TONIMBA. Y IeNbHas TEII0Ta CrOpaHusl.

[puHnuns! padoter TernoBbix asurarenei KI1J| TerutoBoro nurarens. TersoBble ABUTATENH W 3alurTa
OKpY’Karollel cpeabl.

3aKOH COXpaHEHUs U NPEBPAIlCHUS YHEPTUHU B TEIUIOBBIX IIPOIECcCaXx.

JHemoncmpayuu.

Habmonerne OpOyHOBCKOTO ABIKEHHUS.
Habmonenne nuddy3um.
HaGumonenue siBieHuid cMaunMBaHUs M KallWUBSIPHBIX SIBICHUH.
HabmoneHne TeIoBoro pacmpeHus Tedl.
W3MmeHeHne naBIeHNS Ta3a MPpU U3MEHEHNH 00bEMa U HarPpEeBaHUH WIIH OXJIAXKICHHH.
IIpaBuiia u3MepeHys TEMIIEPATYPBI.
Buner Temmonepenayn.
OxnaxaeHne P COBEPIICHUH PaOOTHL.
HarpeBanue npu coBepIeHuN paboThl BHEITHUMHU CHIAMH.
CpaBHeHHUE TEIUIOEMKOCTEH Pa3IUUHBIX BELIECTB.
HabmoneHne xuneHus.
HaGumtoienue nocTosiHCTBa TeMIIEpaTyphl PH TUIABJICHHH.
13. Mopenu TenaoBBIX JBUTATENEH.
Jabopamopuvie pabomut u onvimel.
OnBITH IO O0OHAPYKEHUIO ACUCTBUS CHII MOJICKYIISIPHOTO TIPHUTSKCHUS.
OnBITH IO BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITH 10 HAOIOICHHUIO TEIUIOBOTO PACIINPEHUS Ta30B, KHUIKOCTEH U TBEPBIX TEIL.
OnpenerneHre NaBJICHUS BO3IyXa B OaJUIOHE IITIPHIIA.
OHI)ITI)I, JAEMOHCTPpUPYIOUMINE 3aBUCHUMOCTb OaBJICHHUA BO3ayXa OT €ro 00néMa u HarpeBaHus WA
OXJIAXKACHUS.
6. IIpoBepka rumoTess! IMHEHHOH 3aBUCUMOCTH JITUHBI CTOJIONKA )KUIKOCTH B TEPMOMETPHUUECKOH TpyOKe
OT TEMITEPATYyPHI.
7. HaOmoneHne n3MeHeHNsI BHYTPEHHEH YHEPTUH Tella B pe3yibTaTe TeIuIonepeaadd u paboThl BHEITHUX
CHIL
HccnenoBanue sBIeHUs TEIIIOOOMEHA PU CMEIIMBaHUH XOJIOAHOW M TOpsUYeii BOJIBI.
9. OrmpeneneHne KOJNUYECTBA TEIDIOTHl, IONYYCHHOTO BOJOW TMPH TEIUIOOOMEHE C HAarpeThIM
METAINTMYECKUM LIUJTUHAPOM.

10. Omnpeznenenue yaenabHON TEMIOEMKOCTH BEIIECTBA.

11. HccnepoBanue mpoliecca UCTIAPEHUS.

12. OnpezneneHue OTHOCUTEIBHOM BIIAXKHOCTU BO3yXa.

13. Onpeznenenue yaeabHON TEIUIOTHI MIABJICHUS JIbJA.

Pa3nen 7. DiiekTpruyecKkne U MATHUTHBIE SIBJIEHMSI.

Onextpuzanus Tel. J[Ba pojia dJIeKTpUYecKuX 3apsaoB. B3anmoseiicTBue 3apsokeHHBIX Tell. 3akoH Kymona
(3aBI/ICI/IMOCTB CHJIBI BSaHMOHeﬁCTBHH 3apsKEHHBIX TEJI OT BEJIMYUHBI 3apSAI0B U paCCTOAHUA MEKIY TeJ'IaMI/I).

OnexTpuueckoe none. Hanpsx€HHOCTb 3IEKTpUUECKOro mojis. I[IpHHIMI Cynepno3uiuy 3IeKTPUUECKUX
nosei (Ha Ka4eCTBEHHOM ypOBHE).

Hocurenu anextpuueckux 3apsioB. DneMeHTapHbIN dnekTpuueckuil 3apsan. Crpoenue atoma. IIpoBogHUKH
U TUDJIEKTPUKU. 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsja.

OneKkTpuuecKuil TOK. YCIOBUS CYLIECTBOBaHMS DSJIEKTPUYECKOr0 TOKA. VICTOUHMKM MOCTOSIHHOrO TOKA.
JleicTBUS 2IEKTPUUECKOrO TOKA (TEII0BOE, XUMUUECKOE, MATHUTHOE). DIEKTPUIECKUN TOK B )KUAKOCTSIX U ra3ax.

Onextpuueckas 1enb. Cuiia Toka. DileKTpuieckoe HampspkeHue. CONMpOTHBICHUE MPOBOIHUKA. Y IEIbHOE
COTIPOTHBIICHHE BemlecTBa. 3akoH Oma g ywacTka menw. [locrmemoBaTenpbHOE W TMapaUIeNIbHOE COSIWHEHHE
TIPOBOTHHKOB.

PaboTa 1 MOIIHOCTH 3JEKTPHUECKOTO ToKa. 3akoH J[xoyms—JleHma. DnekTpuyeckue enu U moTpeOuTenn
AIEKTPUIECKOM dHEPTUH B ObITY. KOpoTKO€ 3aMBIKaHHE.

IlocTossHHBIE MaruuThl. B3aumoneicTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe Ioie
3eMIM U ero 3HaueHHe I XKU3HU Ha 3emuie. OnblT Opcrena. MarHutHoe mojie 3aeKTpudeckoro Toka. [Ipumenenue
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SNICKTPOMAarHUTOB B TEeXHHWKE. JIeHCTBME MAarHUTHOTO MO Ha TPOBOJHUK C TOKOM. OJIEKTPOABUIATEIb
MIOCTOSIHHOTO TOKa. VICcIOIbp30BaHNE 3/IEKTPOABUTATENIEH B TEXHUIECKUX YCTPOHCTBAX M Ha TPAHCIIOPTE.
Omnsitel @apanes. SABnenne 3nexTpoMarauTHON HHAYKOWHU. [IpaBuio Jlenma. Dmexkrporeneparop. CriocoObr
MOTYyYCHHS 3JIEKTPUIECKON SHEPTUHU. DNEKTPOCTAaHIUH Ha BO30OHOBIISIEMBIX HCTOUYHUKAX SHEPTUH.
JHemoncmpavuu.
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25.

DNeKTpU3aIs TEl.

JIBa poja s7eKTpUYECKUX 3apAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YeTpolCTBO U AEMCTBHUE 3IEKTPOCKONA.

OnexTpocTaTHyecKast HHAYKITUS.

3aKoH COXpaHEeHHS IJIEKTPUUECKUX 3apsI0B.

IIpoBOIHUKY U IUINEKTPUKH.

MopenupoBaHue CUIIOBBIX JINHUHM 3JIEKTPUUECKOTO MOJIS.

M cTouHnKHM MOCTOSSHHOTO TOKA.

JlefCcTBUSA 3IIEKTPUUECKOr0 TOKA.

DNIEKTPUUECKUH TOK B )KHIKOCTH.

["a3oBbIii pazpsa.

N3mepenue cuibl TOka aMIIepMETPOM.

M3mepenune 3eKTpUUeCcKOro HapsKEHUS! BOJIBTMETPOM.

Peocrar 1 Mara3us COnpoTUBIICHUHN.

BzaumopelicTBre MOCTOSHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH pa3AeiieHUs OJOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmnsIT OpcTena.

MarnuTtHoe noje Toka. DIeKTPOMarHur.

JleficTBE MarHUTHOIO MOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTATENH TIOCTOSIHHOTO TOKA.

HUccnenoBanue siBIEeHUS 3IEKTPOMAarHUTHOM HHAYKIIUH.

Oneitel Gapages.

3aBUCUMOCTH HaMpaBJIEeHUS MHIYKIIMOHHOTO TOKA OT YCIOBHN €r0 BOZHUKHOBEHUS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jabopamopnvie padbomut u onvimul.

ok wnNeE
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnBITH IO HAOTIOICHHUIO JIEKTPHU3AIHNN Tel HHAYKIHEH U TIPU COPUKOCHOBCHHUH.

HccnenoBanue neiCTBUS IEKTPUIECKOTO TOJISI HA MPOBOIHUKH U TUAJICKTPUKH.

COopka u mpoBepka pabOTHI AMEKTPUIECKOH [IEIH MOCTOSIHHOTO TOKA.

W3mepeHne u peryInpoBaHUe CHIIBI TOKA.

N3mepenue u peryiupoBaHue HaIPSKEHUS.

HccnenoBannue 3aBUCHMOCTH CHJIBI TOKa, MIYLIETO 4Yepe3 Pe3UCTOp, OT COMPOTHUBICHMS pE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE.

OnBITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD JJIEKTPUIECKOTO COIPOTUBIICHHUS IIPOBOJAHUKA OT €T0 [UIHHBI,
TUTOIIA/IH TIOTIEPEYHOTO CEYCHUS I MaTepHraa.

IIpoBepka npaBuiia ClI0XKEHUS HANPSKEHUH [TPU I1OCJIEI0BATEILHOM COEAMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia i CUJIbI TOKA MPHU NapaUIEIbHOM COETUHEHUH PE3UCTOPOB.

OnpexnencHre padOTHI IEKTPUIESCKOTO TOKA, UAYIIETO Yepe3 Pe3nCTop.

OmnpezneneHne MOIITHOCTH 3JIEKTPUIECKOTO TOKA, BBIJIEIIIEMON Ha Pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, HAYLIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUST Ha HEH.
Omnpenenenue KI1J] narpesarens.

HCCHG}IOB&HI/IQ MAarHuTHOTI'O B3aHMO}IeﬁCTBHH IIOCTOSAHHBIX MAarHuToOB.

I/Iayqune MAar"imuTHOIO I10JIA MMOCTOSHHBIX MAarHUTOB IIPU UX O6’BGJII/IH€HI/II/I " pas3acICHNUU.
UccnenoBanue nelcTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTD CHJIBI B3aPIMO]1€fICTBHfI KaTymKyu ¢ TOKOM W Mar"Hura OT
CHJIBI TOKA W HAIIPABJICHUA TOKA B KaTYIIKE.

I/Iayqune }leﬁCTBHﬂ MAaravTHOTO IT0JIA Ha IPOBOJHUK C TOKOM.

KonctpyupoBaHue 1 u3y4eHue padoThI JCKTPOIBUTATEIIS.

N3amepenue KIIJ[ anekTpoaBuraTeibHOM YCTAHOBKH.

OnbITBl O HMCCIENOBAHWIO SBJICHUSA DJIEKTPOMATHUTHOM WHAYKIMH: HWCCIECAOBAaHUE W3MEHEHHN
3HAUEHUS U HAMpaBJIeHUs] HHIYKIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJIeHUS.



Mexanndeckoe IBIbkKeHHEe. MatepuanbHast Touka. Cuctema oTcuéra. OTHOCHTENBPHOCTh MEXAHHYECKOTO
IBIDKEHUS. PaBHOMepHOe mpsMonuHeitHOe aBmkeHne. HepaBHOMepHOe mpsMoimHelHOe nBmkeHHe. CpemnHss u
MTHOBEHHAs! CKOPOCTh T€Ja P HEPABHOMEPHOM JBHKEHHH.

VYckopenne. PaBHOyckopeHHOE npsiMomiHEetHOe nBmkeHne. CBoboaHoe maaenne. OnsITsl ['anmmes.

PaBHOMEpHOE nmBIDKEHHE O OKpykHOCTH. [lepron u wactora obpamenus. JInHeHas U yrioBasi CKOPOCTH.
LenTpocTpeMuTEILHOE YCKOPEHHE.

IIepseiii 3axon Herotona. Bropoii 3axon Hetotona. Tperuii 3akoH Herorona. [IpuHIun cyneprno3unuu CHil.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHusi: cuiaa TpeHHs CKOJIbXKEHUS, CUJIa TPEHHUS TOKOsI, APYTHe BUBI
TpEHusl.

Cuna TsOHKECTH M 3aKOH BCEMHPHOTO TSTOTEHMS. YCKOpEHHE CBOOOAHOro mHajeHus. [IBHKEHUE IUIaHET
Bokpyr Connia. IlepBas kocMudeckast ckopocTs. HeBecoMoCTh U eperpy3Ki.

PaBHOBecue MarepualibHO# TOUkH. AOCoIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena ¢ 3aKperuIEéHHOM
0CbI0 BpaweHus. MomeHT cuibl. LleHTp TsxecTH.

Nmnynsc Tema. M3meHenme wmmiynbca. MMimynmsc cmmbl. 3aKOH COXpaHEHHsS HMITYIIbca. PeakTHBHOE
JIBIDKEHUE.

Mexanndeckast paboTa ¥ MOIIHOCTh. PaboTa CHII TSDKECTH, YIPYrocTH, TpeHus. CBs3b SHEPTrHH U pabOTHI.
IloTeHuunanpHas 3HEPrus Tena, HOAHATOTO HaJ NOBEPXHOCTHIO 3eMiH. [loTeHIManbHas SHEPTUs CKATOHN IPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOM YHEPTHU. 3aKOH COXPAHEHHS MEXaHUYECKON SHEPTUU.

Hemoncmpayuu.

Ha6n}0;(eH1/1e MEXaHUYCCKOT'0 ABUKCHUA TCJIa OTHOCUTCIIBHO PAa3HbBIX TEJI oTcuéTa.
CpaBHeHue MmyTel ¥ TpaeKTOpuil IBMKEHUS OAHOTO U TOTO )K€ TeJla OTHOCUTEIbHO Pa3HBIX TEN OTCYETA.
H3mMmepenne cKOpoCTH U YCKOPEHHSI IPSIMOJIMHEIHOTO JBUKEHUSI.
HccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JABMKEHHUS.
HaGumonenue ABMKEHUs Tella M0 OKPYKHOCTH.
HaOmonenne MexaHWYeCKHX SBICHUH, HPOUCXOIMIMX B cHcTeMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPCHHOM JIBUKCHUH OTHOCHTEIIBHO KaOUHETa (DH3UKH.
7. 3aBHCHMOCTBH YCKOPEHHS TeJa OT MacChl TeJla M ACHCTBYIONIEH Ha HETO CHJIBI.
8. HaGmoneHne paBeHCTBA CHII IPU B3aUMOICHCTBUH TEJI.
9. H3meHeHue Beca Tena NIPU YCKOPEHHOM JIBHKECHUU.
10. Ilepenaua umnyibca Ipu B3aUMOJECUCTBUU TEIL.
11. TIpeobpa3oBaHus SHEPTHUH MPU B3AUMOJCHCTBUH TEl.
12. CoxpaHeHHUe UMIyJbca IPU HEYIPYTrOM B3aUMOJICHCTBHU.
13. CoxpaHeHHe UMIIyJbca IpU a0COTIOTHO YIPYTroM B3auMOJEHCTBUN.
14. HabnrogeHne peakTUBHOTO JIBHKEHHUSI.
15. CoxpaHeHHE MEXaHHUYECKOM SHEPrHH IPH CBOOOHOM TaICHUH.
16. CoxpaHeHHE MEXaHUYECKOW YHEPTUU NIPH JBUKEHUH TeNa MO J€HCTBUEM IIPYKHHBL.
Jlabopamopnvie pabomot u onvimal.
1. KoncTpyupoBaHHMe TpakTa ajisi pasroHa M JabHEHIIEr0 pPaBHOMEPHOTO JBIDKEHUS INapUKa WITH
TEJEKKH.
2. OmpeneneHue cpeqHell CKOPOCTH CKOJBKEHMs Opycka WM JABWKEHHMS NIapHKa II0 HAKJIOHHOM
TUTOCKOCTH.
OnpeneneHne yCKOPEHH Tella IPH PaBHOYCKOPSHHOM JBIDKEHHH MO HAKJIOHHOM IIIOCKOCTH.
4. VccienoBaHue 3aBHCHMOCTH IIyTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM IBIDKEHHH 0Oe€3 HadalbHOM
CKOpOCTH.
5. IlpoBepka runoTe3bl: €CIIM IPHU PABHOYCKOPEHHOM JIBM)KEHHH 0€3 Ha4albHON CKOPOCTH ITyTH OTHOCSTCS
KaK psag HEYETHBIX YHUCEJI, TO COOTBETCTBYIOIHEC IMPOMEKYTKH BPEMEHU OJITMHAKOBBI.
I/ICCHe}lOBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPEHHUA CKOJIBKCHUA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUA.
Onpenencare K03hHUIMEHTA TPECHHS CKOJBKCHUS.
Onpeznenenue >xECTKOCTU MPYKHUHEL.
Onpenenenrie paboOThl CWIBI TPEHHUS TMPH PABHOMEPHOM JIBIDKEHUH Tela IO TOPH3OHTAIBHON
MOBEPXHOCTH.
10. Ompenenenue pabOTHl CHIIBI YHPYTOCTH NPH NOABEME Tpy3a C HCIOJIb30BAHUEM HETOJBIKHOTO U
[IOABHYKHOTO OJIOKOB.

11. NsyueHue 3aKOHA COXpAHEHUS SHEPTUH.

Paznen 9. MexaHnuyeckune Kojae0aHUsI U BOJIHBI.

KonebatenpHoe nBwxkenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHWIl: MEpHOXA, YacTOTa, AaMIUIUTYAA.
Maremarnueckuii ¥ IpY>XMHHBIN MasTHUKH. [IpeBpalienue sHepruy npH KojieOaTeIbHOM JIBU)KECHHH.

3aryxatomue KosieOaHus. BoiHyxneHHble koseOaHus. Pe3onanc. Mexanuyeckue BosiHbL CBoiicTBa
MEXaHUUeCKUX BOJH. IIpojonbHBIE U IONEpeuHble BONHBL J[AMHA BOJNHBI U CKOPOCTb €€ pPacIpOCTPAHEHHS.
MexaHuueckue BOIHBI B TBEPJOM Tel€, CeIICMUYECKHEe BOIHBIL.
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3ByK. [ poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. THGPa3BYK U YIbTPa3BYK.

JHemoncmpavuu.

Habmonerne xoneOaHMiA TeN TOA JEHCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.

Habmonerne xonebaHmii Tpy3a Ha HUTH U Ha MIPY)KHUHE.

HaGumonenue BIHYKIEHHBIX KOJIeOaHUH 1 pe30HaHCca.

PacnpocTpaneHre MpoAOIBHBIX U TOTIEPEIHBIX BOJH (Ha MOJETIH).

HabmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHH pe30HaHC.

JIaéopamopHue padombwvl u onvimol.

OmnpeneneHre 4acTOTH M IEPHOA KOJIEOaHNH MaTEMaTHIECKOTO MasiTHHIKA.

OmnpeneneHne 4acTOTH M IIEPHOJIa KOJICOaHNH PYKNHHOTO MasTHHKA.

HccnenoBaHue 3aBUCUMOCTH IIEpHo/a KOJIeOaHUH MOJIBEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH ITeproa KoJeOaHn MPyKUHHOTO MasiTHHKA OT MacChl Tpy3a.

[IpoBepka He3aBUCUMOCTH Neproa KojeOaHuii rpy3a, MOIBEIICHHOTO K HUTH, OT Macchl Tpys3a.

OnBITH, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTb Iepro/ia KojeOaHuH MpyKMHHOTO MasTHUKA OT Macchl rpy3a
Y KECTKOCTH NPYKHHBI.

7. H3mepenue yckopeHHs: CBOOOJHOTO MaCHHUS.

Pasnen 10. DinekTpoMarHuTHoOE 1M0J1e M JIEKTPOMArHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE IIojie. ODNEeKTpOMarHuTHble BOJHBL. CBoiicTBa 3jeKTpoMarHMTHBIX BojH. Illkana

ok wnE
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QJICKTPOMArHuTHBIX BOJIH. Hcnons3oBaHue QJICKTPOMArnMTHBIX BOJIH OJISA COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BomHOBBIE CBOIiCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BousiHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. U3yueHHe CBOWCTB 3JCKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIILHOTO TeaedoHa.

Pa3nen 11. CBeToBbIE ABJIEHUS.

JlyueBas mojaens cBeta. Microunuku cera. [IpsiMonnHeiiHOe pacipocTpaHenue cBeta. 3atmenus CoiHIa U

Jlynbl. Otpaxkenue cBeta. [lmockoe 3epkano. 3aKOH OTPa)KEHUS CBETA.

HpCHOMHeHI/Ie cBeTa. 3aKOH MpEIOMJICHUA CBETA. IlomHoe BHYTPCHHEC OTPAXKCHHUC CBCTA. Hcnonp3oBanue

IMOJHOT'O BHYTPEHHET'O OTPAKEHHA B OITUICCKUX CBETOBOJAAX.

JIun3a. XOI[ nyqeﬁ B nauH3e. OnTHyeckas cHCTeMa (I)OToannapaTa, MHMKPOCKOIIa M TEJCCKOIIA. I'ma3z xak

OIITHYCCKasa CUCTEMA. BHI/IBOpyKOCTB 1 JaJIbHO30PKOCTD.

CBCTa.

Paznoxxenne Genoro csera B cnekTp. OmbiTel HeroroHa. ClioskeHHE CHEKTpalbHBIX IBETOB. [lucmepcus

Hemoncmpayuu.

IIpsimonuHETHOE PACIIPOCTPAHEHUE CBETA.

OTtpakeHue cBerTa.

[Momyuenne n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKaJax.

IIpenomnenue ceera.

OnTu4ecKuii CBETOBO.

Xop mydelt B cobuparoniei JInH3e.

Xox J1ydeil B paccenBarolen JuH3e.

[Tony4enne n300paxeHuit ¢ TOMOIIBIO JINH3.

[puHnun neiictBus GoToanmapaTa, MUKPOCKOIIA H TEIECKOTIA.

10 Mopens rimaza.

11. PaznoxeHune 0enoro cBera B CIIEKTP.

12. TMomydyenue Oenoro cBera IPH CIOKECHUHU CBETA PAa3HBIX IBETOB.

Jlabopamopnvie pabomot u onvimel.

1. MHccnemoBaHne 3aBUCHUMOCTH yTIila OTPaKEHHUSI CBETOBOTO JIy4a OT yIJia MaJcHHUS.

2. H3ydeHue XapaKTEepHCTHUK H300paKEHUS peIMeTa B INIOCKOM 3epKalle.

3. MHccrnenoBaHue 3aBHCHMOCTH yIUia TPEIOMIICHHS CBETOBOI'O JIyda OT yrjia MaJCHUS Ha TPaHUIC
«BO3IYX—CTEKIIOM.

[Tony4enne n300paxeHui ¢ TOMOIIHIO0 COOMPAIOTIEH JIMH3HI.

Onpenenenre HOKYCHOTO PaCCTOSHUS M ONTHIECKON CHITBI COOMPAIOIEH JTNH3EI.

OnBITHI IO PA3JIOKECHUIO OETIOr0 CBETA B CIICKTP.

OnBITH IO BOCIIPHATHIO IIBETA TIPEAMETOB IPU MX HAOIIOICHUH Yepe3 IIBETOBBIE (PHIBTPHL
Pasz[en 12. KBaHToOBbIE SIBJI€HUS.

OnbiThl Pe3epdopna u mraneTapHast Mozenb aroma. Mojenb aroma bopa. Mcmyckanue v MOMIOIIEHHE CBETa
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PannoakTuBHOCTE. Anbda, Oeta- m ramma-usnydeHus. CTpoeHue aTOMHOTO snapa. HykioHHas Momenb
aTOMHOTO siipa. M3oTonsl. PagroaxkTuBHble npeBpameHus. [leprnoy momypacmnana aTOMHBIX sSIAEP.

SnepHble peakuny. 3aKOHBI COXPAHEHMS 3apsAIOBOTO M MACCOBOTO YHCEN. DHEPrHs CBSA3M aTOMHBIX SIIEp.
CBs13b Macchl 1 3Hepruu. Peakimu cuHTe3a u aeneHus saep. Mcrounuku sHepruu ConHna u 3BE3.

SlnepHas sHepreTuka. JleiicTBUs paguOaKTUBHBIX U3JTyYE€HUHN Ha )KUBbIE OPraHU3MBI.

JHemoncmpavuu.

CHexTpbl U3y4eHHS U MOTJIOLICHHS.

CriexTpbl pa3nUYHbIX T'a30B.

CriexTp Bozoposa.

Habmonenune TpekoB B kamepe BubcoHa.

PaboTa cuéryrka HOHU3UPYIOUHUX U3ITYUYCHHH.

. Peructpanus nzmydeHus IpUPOIHBIX MUHEPATIOB M IPOLYKTOB.

Jlabopamopnvie padbomut u onvimal.

1. HabmroneHne CIUIONIHBIX W IMHEWYATHIX CIIEKTPOB HU3ITyUCHHUS.

2. MHccnenoBanue TPEKOB: H3MEPEHHE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY Iy TH (110 hoTorpadusim).

3. H3mepenue pagnoakTUBHOTO (OHA.

IHoBTOpPHTE/IBLHO-00001IAK0IIMIT MOYJIb.

[MToBTOpUTENHHO-0000MIAONINI MOAYJb MPEJHA3HAuSH ISl CHUCTEMaTh3alid U 00O0OLICHUS MPEeIMETHOTO
COJICP)KaHUSI M OTBITA JESATEIBHOCTH, NPHOOPETEHHOTO NPH M3YYSHHMH BCEro Kypca (HM3MKH, a TaKke s
MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeHYy 10 (hH3HKe AJIsl 00yUYaroIMXCsl, BRIOPABILIHMX 3TOT Y4eOHbIH
peaMer.

HpI/I HU3YYCHUHN JAHHOT'O MOAYJA PCAIU3YIOTCA U CUCTCMATUSUPYIOTCA BUAbI JCATCIBHOCTH, Ha OCHOBE
KOTOpBIX O0ECHEeYMBACTCs JOCTIKEHHE MPEAMETHBIX U METalPEeAMETHBIX IJIAHUPYEMBIX pe3yJbTaToB OOy4YeHUs,
(hopMupyeTCs eCTeCTBEHHOHay9Hasi TPaMOTHOCTh: OCBOCHNE HAYYHBIX METOIOB HCCIIEIOBAHUS SBJICHUH MPUPOIBI U
TEXHHKH, OBIAJICHUE YMCHUSIMH OOBACHATH (DU3NUCCKHE SBICHUS, IPUMEHSIS ITOTyICHHBIC 3HAHUS, PEIIaTh 3a/1a4uH,
B TOM YHCJIC KAYECTBCHHBIC M SKCIICPUMEHTAIbHBIC.

[IprHIMNMANBbHO JEATENPHOCTHBIN XapakTep MJaHHOTO pasjelia peainusyercss 3a C4€T TOro, YTO
o0yyarommuecs BBIOIHAIOT 3aJaHusl, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUH Paclo3HaBaTh W HAYYHO OOBSCHITH (PM3MUECKUE SBICHHUS B OKPYXKaIOUIeH
MIPUPO/IE U TOBCETHEBHON KHU3HU;

HCII0JIb30BAaTh HAYYHBIC METOABI UCCIICIOBAHUA (I)I/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, B TOM YHUCJIE IJId TPOBEPKU IT'HIIOTE3 U
TMOJYYCHUA TCOPETUYCCKUX BBHIBOAOB,

O0OBSACHITH Hay4YHBIC OCHOBBI HanOoJjiee BaXXHBIX ,E[OCTI/I)KCHI/Iﬁ COBPEMEHHBIX TeXHOHOFI/Iﬁ, Hanpumep,
MPaKTUYCCKOI'0 UCIOJb30BaHUA PA3JIMYHBIX HCTOUYHUKOB SHEPIrUM HA OCHOBC 3aKOHA MPECBPAIICHNUA U COXPAHCHUA
BCEX M3BECTHBIX BUIOB SHEPTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUsSI NNIPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHNUA

ok wWwNE

W3zydenre GU3MKKM HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs HANPABICHO Ha JOCTH)KCHUE JIMYHOCTHBIX,
METAINPEAMETHBIX U TPEAMETHBIX 06pa3OBaTeJ'IBHBIX PE3YyIbTaTOB.
B pesymprate m3ydeHus (U3MKH Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs y oOydaromerocs OyayT
c(hopMHPOBaHBI CIICAYIONINE JMYHOCTHBIE PE3YIILTATHI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHMSI:
— TIPOsIBJIICHHE UHTEPECA K NCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (hM3MYECKOH HAYKH;
— IIEHHOCTHOE OTHOLIEHHUE K JOCTI)KECHHUSIM POCCHHCKHUX YUEHBIX -(DH3HKOB;
2) rpaAaHCKOTr0 U IYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:
— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXX/IE€HMH OOIIECTBEHHO 3HAYMMBIX M ATHYECKHX HpoOIeMm,
CBS3aHHBIX C IMTPAKTUYECKUM IPUMCHECHUEM )IOCTH)KCHHﬁ q)I/ISI/IKI/I;
— OCO3HAHME BaYKHOCTH MOPAJIBHO-3THYECKHUX IPHHIIMIIOB B JISATEIEHOCTH YYEHOTO;
e 3)3CTETHYECKOr0 BOCIIMTAHMSA:
e — BOCIpPHUSTHE 3ICTETHYECKHMX KayecTB (M3NUECKON HayKu: €€ TapMOHMYHOTO IIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,
®  4) HeHHOCTH HAYYHOI'0 MO3HAHUA:

® — OCO3HAHHE NEHHOCTH (PM3UYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUI1, BaXKHEHIIIEH COCTABISIOIIEH KYIbTYPHI;

®  — pa3BUTHE HAYYHOH JIFOO03HATEILHOCTH, HHTEPECA K HCCIIEI0BATEILCKON IS TENbHOCTH;

e 5) ¢popMupoBaHHUSI KYJBTYPhI 310POBbS H IMOIHOHAIBLHOTO 0JIATONOJIYYHUs:

® — OCO3HaHME LEHHOCTH 0€30mMacHOT0 00pa3a KHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaKHOCTH

paBuil 0€30I1aCHOI0 MOBCACHHM Ha TPAHCIIOPTC, HA AOpOrax, € 3JICKTPUICCKHUM U TCIIOBBIM O60py,Z[OBaHI/IeM
B IOMAIITHUX YCJIOBUSIX;



° - C(l)OpMI/IpOBaHHOCTb HaBBbIKa pe(l)ﬂeKCI/II/I, MPpU3HAHUE CBOCTO IIpaBa Ha 0HII/I6Ky 1 TAaKOT'O K€ IpaBa y Apyroro

4eJI0BEKa;

e  6) TPYAOBOrO BOCIIMTAHUS:

e — AKTHBHOE y4yacTHE B PEIICHWHU NPAKTHYECKUX 3ahad (B paMKax CEeMbH, 00pa3oBaTEeNIbHOW OpraHH3alluH,
ropoja, Kpas) TEXHOJIOTMYECKOH M CONMANbHOM HAIIPaBIEHHOCTH, TPEOYIOMNX B TOM YHCIE W (PU3NIECKUX
3HAHUH;

®  — MHTEpEC K MPAKTUUECKOMY M3Y4eHHIO Ipodeccuil, CBI3aHHBIX C (PU3UKOU;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUS:

e — OpHEHTalMs Ha NMpPUMEHEHHWEe (U3MYECKUX 3HAHWH Ui pelleHUs 3a/1a4 B 00JacTH OKpYKarouled cpensl,
IUTAHUPOBAHMUS ITOCTYIIKOB M OIICHKH MX BO3MOJKHBIX TTOCIIEICTBHUII IS OKPY KarOLIEH CPEIIbI;

®  — OCO3HaHHUE INI00ATIBHOTO XapaKTepa HKOJIOTUUECKUX MPOoOIeM U IMyTel X PeLICHUs;

e 8) aganTanmMu K H3MEHSIOMIMMCS YCIOBUSM COLMAJIbLHON M PUPOIHOIL CpeabI:

e — moTpeOHOCTH BO B3aUMOJACHCTBUM TIPH BBINOJHEHHM HCCIENOBAaHMH M TPOEKTOB  (uznueckon
HaINpaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM IPYTHX;

e  — [OBBIIIEHHE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO ICATelIbHOCTD;

e — 0TpeOHOCTH B (JOPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4ucie (HOPMYIUPOBATH MJCH, MOHATHS, TUIIOTE3bI O
¢dusnIecKnX 0ObEKTax M SBICHHAX;

e — 0oco3HaHue JeUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00acTn GpHU3NKH;

®  — [UTAHUPOBaHHE CBOETO Pa3BUTHs B IPUOOPETCHUH HOBBIX (PU3NUECKUX 3HAHHI;

e — CTpeMJICHHE aHAJM3MPOBATh W BBISBIATH B3aUMOCBS3H IIPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM YHCJE C
UCTIONIb30BAaHNEM (PU3NYECKIX 3HAHUMH;

e — OIEHKa CBOMX JeHCcTBUH ¢ y4€TOM BIHSHHS Ha OKPYKAIOUIYI0 Cpelxy, BO3MOXKHBIX INIOOANbHBIX
MOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesysnbrare OcBOEHUs TporpamMMbl 10 (U3MKE Ha YPOBHE OCHOBHOIO O0IIero oOpa3oBaHusl Yy
oOyuatomierocs OyayT cQOpPMUPOBaHBI MeTampeAMeTHbIe pe3yJbTaThl, BKIOYAIOIIME [103HABATEIbHBIE
YHUBEpCalibHbIe y4eOHble JIeiiCTBHS, KOMMYHHKATHBHbIE YHHBEPCAJIbHBIE Yy4YEOHbIE IEHCTBHS, PEryJsTHBHBIC
YHHBEpCallbHbIe y4eOHbIe AeHCTBUS.

Ilo3naBaTenbHbIe YHHBepPcaJIbHbIe YueOHbIE el CTBUS

Ba3oBble jornyeckue aeicTBus:

e  BEBIABIIATH M XapaKTepHU30BaTh CYIIIECTBEHHbIE IPU3HAKH OOBEKTOB (SABICHUN);

e  yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINN, OCHOBAHUS Tl 0000IIEHUS U CPaBHEHUS;

e  BBIIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B PacCMATPUBAEMBIX (aKTax, JAaHHBIX M HAOIIOACHUSX,
OTHOCAIIUXCS K (I)I/I?)I/I‘IGCKI/IM SIBJICHUSIM,

o BBIABJIATH NPUYUHHO-CJICACTBCHHBIC CBA3U IIPU U3YUYCHUU q)HSI/IquKI/IX SIBICHUU U IIPpOIECCOB, JCIIaTh
BBIBOJIBI C HCIIOJIb30BaHHEM JCAYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIIBUTaTh THIIOTE3BI O
B3aMMOCBS3SIX (PU3UUCCKUX BEITHINH;

®  CaMOCTOSTENBHO BBIOMPATH CIOCOO perieHust yuyeOHOW (u3mdyeckod 3ajadu (CpaBHEHHE HECKOJIBKUX
BapHaHTOB pEIICHUs, BBIOOP HamboJee MOAXOIAIIETO0 C YYETOM CaMOCTOSTEIBFHO BBIACICHHBIX
KpHUTEPUEB).

ba3oBble ucciiegoBaTe/IbCKUe TeHCTBUA:

®  WCHOJB30BaTh BOMPOCKHI KaK UCCIIEOBATEILCKUNA HHCTPYMEHT MTO3HAHUS;

®  TIPOBOJAUTH O CAMOCTOSATEIIFHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIH (PU3MUECKUH 3KCIIEPUMEHT,
HeOO0JIbIIoE Hccle0BaHne (GU3HUECKOTO SIBICHHUS,

o OLICHUBATH HA MPUMEHUMOCTb U TOCTOBECPHOCTH I/IH(I)OpMa[H/IIO, TIOJIYYCHHYIO B XOA€ UCCICOAOBAHUSA WU
IKCIIEPUMEHTA;

®  CaMOCTOSTENBHO (OPMYIHPOBATH OOOOIICHHS U BBIBOJBI 10 PE3yJbTaTaM MPOBEASHHOTO HAOIIOICHUS,
OIIBITA, UCCIICIOBAHUS;

® MPOTHO3UPOBATH BO3MOXHOC JaJIbHEHICe pa3BUTHE (PUIUYCCKUX MPOIECCOB, a TAKKE BBIIBUTATH
MPEIIIOI0KEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Pabora c undopmanmeii:

® TIPUMEHATH Pa3IMYHBIE METOIBI, MHCTPYMEHTHI M 3alpOCHl IIPH MOWCKE W OTOOpe WH(pOpMAIWK WIN
JIAHHBIX ¢ YIETOM MPEIIOKEHHON yaeOHOH Qu3ndIecKon 3a1aum;

®  aHAIM3WPOBATh, CHCTEMATH3WPOBATh M HHTEPIPETHPOBATh MH(DOPMAIMIO PAa3TUYHBIX BUAOB U (hopMm
MIPEICTaBICHNUS;



CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TPEICTaBICHUS WHPOPMAUN W HILTIOCTPUPOBATH
pemaemble 3a1a91 HeCTI0KHBIMH CXEMaMH, AHarpaMMaMH, HHOH rpaduKoi 1 HX KOMOMHAIISMH.

KoMMyHHKATHBHBIE YHUBePCAJIbHbIEe yueOHbIe el cTBUS:

B Xoae oOCyKaeHHs y4eOHOro MaTepuaia, pe3yiabTaToOB JIAOOPaTOPHBIX PabOT M IPOEKTOB 3a1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI M BBICKA3bIBATh WJCH, HAICJICHHBIC HA PEIICHUE 33Ja4d H
moJIep>kaHue OJ1aro’kenaTebHOCTH OOIIeHIS;

COIOCTABJIATh CBOU CYXXICHUS C CY>KIACHHSMH JIPYTUX y4aCTHUKOB JUaora, OOHapyKUBATh paziIHine U
CXOJICTBO MO3UIUM;

BBIP@XXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyONMYHO NPEACTAaBIATH  PE3yJbTaThbl  BBINOJIHEHHOTO  (M3MYECKOTO OMNbITa  (9KCIIEPUMEHTa,
UCCIIEIOBaHMUS, IPOCKTA);

MOHMMaTh W HCIIOJb30BaTh MPEHMYIIECTBA KOMAHAHOW M WHAWBUAYaJIbHOHW pPabOTHI NpH pEIICHUH
KOHKPETHOH (QI3HIeCKOi IpoOIEeMET;

NPUHAMATh I[IEIH COBMECTHOW JESATENbHOCTH, OpPTaHU30BBIBATh MEHCTBHSA MO €€ JOCTH)KEHHMIO:
pacrpeneniTb posu, o0CYXKIaTh NMPOLECCHl W Pe3yIbTaThl COBMECTHOH paboThl, 0000IaTh MHEHHA
HECKOJIBKUX JIIOZICH;

BBITIOJHATH CBOIO 4YacTh PabOTHI, AOCTHras KaueCTBEHHOTO pPe3yibTaTa II0 CBOEMY HANpaBICHUIO U
KOOPAUHUPYS CBOU }IeﬁCTBHH C ApYIruMHU 4JICHAMU KOMaH/bI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOWMH MNPOAYKT MO KPUTEPHSM, CaMOCTOSTEIBHO
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

Pel"yJ'lﬂTI/lBH])Ie YHHUBEpPCAJIbHbIE y!{eﬁnble JelcTBUS

Camoopranuszanus:

BBIABJIATh MPOOJEMBI B XM3HEHHBIX M YYCOHBIX CHUTYalUsX, TPEOYIOIIMX AJSI pEemIeHUS (U3MIECKUX
3HAHWM;

OPHEHTHPOBATHCS B PA3IMYHBIX IT0/IX0/1aX NPUHATHUS PELICeHUH (MHANBULYaIbHOE, IPUHATHE PEIICHNS B
TpyIIe, IPUHATHE PEUICHUH TPYIIIO);

CaMOCTOSATENLHO COCTAaBJISITh AITOPUTM pelIeHUss (U3NYEcCKOW 3a/Jauyd MM IUIaHA MCCIIeOBaHHS C
y4ETOM HMEIOIINXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh IpeliaraeMble
BapUaHTHI PELICHMUI;

JlenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE.

CaMOKOHTPOJIb, SMOLMOHAJILHBIH MHTEJJIEKT:

JlaBaTh aIcKBATHYIO OLICHKY CUTyallud U NPEAIaraTh MiaH €€ U3MEHEHMUs;

OOBSACHATH MNPUYMHBI JIOCTIDKCHMS (HEZOCTIKEHHS) pEe3yJIbTaTOB JESTENIbHOCTH, JAaBaTh OIEHKY
NpUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTHBBI B JIEITEIHFHOCTH (B TOM YHCIIE B XOJ| BBINOJIHEHHS (PU3MUECKOTO HCCIEIOBaHUS
WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBIINXCS CUTYaIlMi, YCTAHOBICHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U yCIOBUAM;

CTaBUTH ce0s1 Ha MECTO JAPYrOro YeJOBeKa B XOJ€ CIIOpa WM AWCKYCCHH Ha HAYYHYIO TEMY, TOHHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MIPHU3HABATh CBOE MPaBO Ha OUIMOKY MPH pelIeHNH (GU3NIECKHUX 3a/1a4 WIJIH B YTBEPKACHUSAX HA HAyYHBIE
TEMBI U TaKOE K€ IIPaBO APYroro.

NPEIMETHBIE PE3YJIBTATBI

K kxoHmy oOyuenuss B 7 KJiacce NpeIMETHbIE pe3yibTaTbl HAa 0a30BOM YPOBHE MJOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFONTNXCS YMEHHH:

HUCIIOJIB30BAaTh ITOHSATHSA: (1)I/I3I/I‘IGCKI/IG U XUMHUYCCKHUC SBJICHUA, Ha6J'I}O}IeHI/IC, OKCIICPUMEHT, MOIECJIb,
THUIIOTEC3a, CIOAHUHUIBI (1)I/I3I/I‘ICCKI/IX BCJIMYMH, aTOM, MOJIEKYJa, arpe€raTHbI€ COCTOAHHA BCIICCTBA
(TBEpmoe, kmMIKoe, razoo0pa3HOe), MeXaHWYeCcKoe JBIKCHHWE (paBHOMEpHOE, HepaBHOMEPHOE,
MPSIMOJMHEHHOE), TPAaeKTOPHs, paBHOACHCTByomas cuia, aeopmarms (ympyras, IUIACTHIECKas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pa3nuyath siBicHUS (MUuQQy3us, TEIUIOBOS IBMKCHHUEC YaCTHUI[ BEIICCTBA, PAaBHOMEPHOC MIBIDKCHHE,
HEPaBHOMEPHOE JBIKCHHUE, MHEPIIUS, B3aMMOACUCTBHIE TEJ, pABHOBECHE TBEPIBIX TEI C 3aKPCILIEHHOMN
OCBIO BpAICHUS, Iepeiadya NaBICHUS TBEPIABIMU TEIAMH, JKUAKOCTSIMH M ra3amMu, arMmochepHoe
JIABJICHUC, IUIABAHHUC TEJ, MPEBPANICHUS MEXaHUYCCKOW JHEPTruH) IO ONHMCAHUIO HX XapaKTCPHBIX
CBOWCTB ¥ HA OCHOBE OITBITOB, JICMOHCTPHUPYIOLINX NaHHOE (PU3MYCCKOE SBJICHUC;



pacro3HaBaTh ITPOSBICHUE H3YUCHHBIX (U3MUYECCKUX SIBICHHH B OKPY)KAIOIIEM MHpE, B TOM YHCIE
(usmUecKye SBICHNS B MPUPOJIE: IPUMEPHI ABHKCHUS C Pa3IMIHBIMUA CKOPOCTSAMH B JKUBOH M HEKUBON
NpUPOJE, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIMSHHE aTMOC(HEPHOTO NAaBICHUS HA JKUBOM
OpTaHM3M, IUIaBaHWE PbHIO, PbIUard B TeJie YEIOBEKA, IPH 3TOM IIEPEBOJHUTH MPAKTHUYECKYIO 337ady B
y4e0HY10, BEICTIITE CYIIECTBEHHBIE CBOICTBA (TIPU3HAKH) GU3NICCKUX SIBIICHHUM;

ONMCHIBATh H3YUCHHBIE CBOICTBA Tel M (HU3WUECKUE SIBICHMSA, HCIONB3YsA (DU3NUECKHE BEIMYHHBI
(macca, 00bE&M, INIOTHOCTH BEIIECTBa, BPEMs, IIyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHIa YIIPYTOCTH, CHIa
TSDKECTH, BEC Tejla, CHJla TPEHUs, AaBjeHue (TBEPIOTrO Teja, KUAKOCTH, ra3a), BHITAJIKHBAIOIIAs CHIIA,
MeXaHn4ecKkass paboTa, MOLIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBL, KO3((HUIHMEHT MOJE3HOr0 JCHCTBUS
MEXaHU3MOB, KHHETHYECKas M IIOTEHIMaIbHasg OSHEpIus), NpH OINHCAHWU NPABHIBHO TPAKTOBAThH
(u3MYeCKUH CMBICI HCIIONIB3YyEMBIX BEJIMYMH, WX OOO3HAUEHHs W EIUHUIBI (PU3NYECKUX BEIUYUH,
HaxXOAWUTb (POPMYJIBI, CBA3BIBAIOIIUE JAHHYIO (DM3MUYECKYIO BEJIMUMHY C JPYTHMMHU BEJIMYNHAMH, CTPOUTH
rpa MKy H3y4EHHBIX 3aBUCUMOCTEH (DPM3MUECKHUX BEJININH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKHE SBICHUS M MPOLECCHI, HCIIONB3Ys MPABUIA CIO0XKEHHS CHIT
(Bmonp omHOM mpsiMoif), 3akoH I'yka, 3akoH Ilackams, 3akoH Apxumena, MPaBUJIO PaBHOBECHS phlyara
(boxa), «307I0TOE MPABUIO» MEXAaHWKH, 3aKOH COXPAHCHHS MEXaHHMYECKOH HEPTHH, IIPHU 3TOM /aBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIUCHIBATH €0 MAaTEMAaTHIECKOE BHIPAKEHHE;

O0OBACHATH (I)I/ISI/I'-ICCKI/IC SABJICHUA, TMPOUECCHI U CBOMCTBaA TCJI, B TOM YHCJIIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
MMPaKTUKOOPUCHTUPOBAHHOT'O XapakTtepa: BBISABIIATDH MPUYUHHO-CJICACTBECHHBIC CBsI3H, CTPOUTH
00bsCHEHUE U3 1-2 JOrMYecKuX IIaroB ¢ ONopoi Ha 1—2 U3y4eHHBIX CBOIcTBa (DU3UUECKHUX SBICHUM,
(u3MUEeCKHUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

peuiate pacy€THble 3aJa4u B 1—2 NeHCTBU, UCTIONB3Ys 3aKOHBI M (HOPMYJIBI, CBS3bIBAIOLINE (PH3HIECKUE
BEJIMUMHBI: HA OCHOBE aHaJiW3a YCJOBHUs 3aladyd 3allMChIBaTh KpPaTKOE YCJOBHUE, IOJCTABISTH
¢usnueckre BEMMYMHBI B (OPMYJIBI W TIPOBOJHUTH pAacu€Thl, HAXOAWTH CIPABOYHBIC IAHHBIC,
HEoOXOAMMBIE ISl pELICHUs 3aa4, OLICHNBATh PEATMCTUYHOCTD MOIyYeHHON (PU3NIECKOIl BETNYNHEI;
pacro3HaBaTh MPOOIEMBbI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIM (U3MIECKUX METOAOB, B ONHCAHUH
WCCIIEZIOBaHMS BBLICIATH NTPOBEPSIEMOE NPEANOIOKeHNEe (THIIOTE3Y), Pa3indaTh W UHTEPHPETHPOBATH
MIOJTyYCHHBIN pe3yJIbTaT, HAXOAUTh OIMIMOKH B XOJI€ OIIBITA, JAEaTh BEIBOJKI IO €T0 Pe3yIbTaTaM;
NPOBOJIUTH OMBITHl 10 HAOMIONEHHI0 (HU3MYECKUX SIBJICHHA WIM (U3NYECKUX CBOMCTB Tei:
(dbopMynupoBaTh  MpOBEpsieMble  IPEANOJIOKEHHs, COOMpaTh yCTAHOBKY W3  HPEIJIOKEHHOTO
000pyI0BaHMsl, 3aMKCHIBATH X0l OMbITA U (POPMYIHPOBATH BHIBOJIBI;

BBITIOJHATE MPAMBIC U3MEPCHUA PACCTOAHUA, BPEMEHH, MACChl TEJIa, O6'I)éMa, CUJIbI U TEMIIEPATYPHI C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUs NPHUOOPOB € y4ETOM
3aJJaHHOH a0COMIOTHON MOTPEITHOCTH U3MEPEHH;

MPOBOJIUTD HCCIIEIOBAaHUE 3aBUCHMOCTH OJHON (DM3MYECKOM BEIWYMHBI OT JPYrod C MCIOJIb30BaHUEM
NPSIMBIX U3MEPEeHHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBIIKYIIETOCS Tela OT BPEMEHH JBIKCHUS Tela,
CHJIBI TPEHHUS CKOJIb)XEHHs OT Beca Teja, KauyecTBa 0OpaOOTKH MOBEPXHOCTEH Tesl M HE3aBHCHMOCTH
CHJIBI TPEHHs OT IUIOIAJH CONPHUKOCHOBEHMS TEJ, CHIIBI YIPYTrOCTH OT YAJIMHEHHS TIPYKUHBI,
BBITAJIKUBAIONIEH CHJIBI OT 00BbEMa MOrPYXKEHHOM YacTH Tela W OT IUIOTHOCTH JKHUAKOCTH, &
HE3aBHCHMOCTH OT IUIOTHOCTH T€JNa, OT ITyOHHBI, HA KOTOPYIO IOTPY>KEHO TEJO, YCIOBUI IIIaBaHMs Tel,
YCIIOBUH paBHOBECHS phlyara W OJIOKOB), Y4acTBOBAaTh B IJIAHUPOBAHWW Y4eOHOTO HCCIIECIOBaHMUS,
coOMpaTh YCTAHOBKY M BBINIONHATH H3MEPEHUs, CIIEAys TMpPeUIOKEHHOMY IUIaHy, (QHKCHPOBAThH
PE3YIbTATHI HOHy‘{GHHOﬁ 3aBUCUMOCTH (bI/ISI/I‘-ICCKI/IX BCJIMYMH B BHIAC MPCATTOKCHHBIX TaGJ’II/IH u
Fpa(bI/IKOB, JCJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAaHMA,

MMPOBOAUTHE KOCBEHHBIC U3MEPCHUA (i)I/ISI/I‘IeCKI/IX BCIINYUH (HHOTHOCTB BCIICCTBA XXUAKOCTH H TBép}IOFO
TeNla, CWJIa TPEHUs CKOJILKEHMS, JaBJICHHE BO3JyXa, BBITAJIKHBAIOIIAs CHJA, JACHCTBYOIIAs Ha
MOTPYKEHHOE B JKHJIKOCTH TEJIO, KOI(PQUIIMEHT MOJIE3HOTO JEHCTBHS MPOCTHIX MEXAHU3MOB), CIEIys
NPE/TI0KEHHOW MHCTPYKIUK: TIPU BBIIIOJIHEHUH M3MEPEHHUH cOOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIISITH 3HAYEHUE UCKOMOH BEINYNHBI;

co0Jo1aTh IpaByiIa TEXHUKH 0€3011acHOCTH Npu paboTe ¢ 1abopaTopHBIM 000PYyI0BaHHUEM;

yKa3bIBaTh MPUHINIBI ASHCTBUS IPHOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD, ANHAMOMETP,
COOOMIAOIINECS COCYABI, 0apOMeTp, phluar, MoIBUXHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHASI TIFIOCKOCTh;
XapaKTepU30BaTh NMPHUHIMIIB ACHCTBUS M3YUEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C OMOpPOH Ha
X omnmcaHus (B TOM 4YHCIE: MOAIIMIIHUKH, YCTPOHCTBO BOJOIPOBOJA, TMAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOI HAcOC, apeOMETp), MUCIOIb3ys 3HAHUS O CBOMCTBAX (DPU3MUECKHX
ABJICHUH 1 HEOOXOANMBIE (PU3NUECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOANTH IpPUMEphl (HaXoAWTb WH(POpMALMIO O NPUMEPax) HPAKTHYECKOTO HCIIOJIb30BAHUS
(u3nyecKUX 3HAHMH B IOBCEAHEBHOW >XM3HM Al oOecredeHus: Oe30MacHOCTH MpH OOpallieHHH ¢
npubopaMn ¥ TEXHHMYECKUMH YCTPOMCTBAMH, COXpPAHEHHMsS 3[0pPOBbsi M COOJIONEHHMS HOPM
9KOJIOT'MYECKOT0 MMOBEJCHUS B OKpYIKaloIIe cpeze;



OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(OPMAINK B VIHTEpHETE B COOTBETCTBHUHU C 33JaHHBIM ITOMCKOBBIM
3alpoCcOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IyTEM CPaBHEHUS PAa3IMYHBIX HMCTOYHHKOB BBIJEISTH
uH(popManuio, KOTopas ABIAETCS MIPOTHBOPEUYNBON HIIH MOXKET OBITh HEJOCTOBEPHOI;

WCIIONb30BaTh NPH BBINOJHEHUH Y4YEOHBIX 3aJaHU HAYIHO-TIOMYJAPHYIO JHUTEPaTypy (H3HMIECKOTO
COZICp)KaHMS, CHPaBOYHBIC  MaTepHaibl, pecypcel cetn  VHTepHeT, BIageTp NpHEMaMHU
KOHCIIEKTHPOBAHUSI TEKCTa, IpeoOpa3oBaHus HHGOPMAIMN U3 OJHOI 3HAKOBOH CHCTEMEI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE KpAaTKWE MUCbMEHHBIE M YCTHBIE COOOIIEHUs Ha OCHOBE 2—3 HMCTOYHHKOB
nHopManuy (U3MYECKOTO COAEP)KaHUS, B TOM 4YHCIE MyOJIMYHO MAeNaTh KpaTKue COOOIIEHHS O
pe3ysbTaTtax MPOEKTOB MM YYEOHBIX HCCIIEJOBAHUM, NPH 3TOM I'PaMOTHO HCIOJIb30BAaTh M3Y4EHHBIH
MOHATUHHBIN anmnapar Kypca (GU3HKH, COPOBOX/IATh BHICTYIIJICHUE ITPE3EHTAIHEH;

NPU BBITIOJIHEHUM Y4YEOHBIX IPOCKTOB M HCCIIEJOBAaHUI paclpeneisiTh O0S3aHHOCTH B Tpymne B
COOTBETCTBUM C TOCTABJICHHBIMH 3aJadaMM, CIEIUTh 3a BBINOJHEHHUEM IUIaHA ACWUCTBUM, aJeKBaTHO
OLICHWBaTh COOCTBEHHBIH BKJIAA B JICATENbHOCTh TPYMNIBI, BBICTPAWBaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBHUE, YUNTHIBAsI MHEHUE OKPYKAIOIINX.

K xoHmy oOyueHns B 8 KkJiacce mpenMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(OpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHI:

UCIIONb30BaTh IOHATHS: Macca W pasMepbl MOJEKYJ, TEIUIOBOE IBIKCHHE aTOMOB W MOJIEKYJ,
arpe€raTHbi€ COCTOAHUA  BCIICCTBA, KPpUCTAJITIMYECKUC U aMop(beIe TCIa, HaCLIHleHHbeI u
HEHACBIUICHHBIN T1ap, BJIAKHOCTb BO3JyXa, TEMIIEPATypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM IBUTATEllb,
9JIEMEHTAPHBIH JNEKTPUUECKHH 3apsi]l, 3JIEKTPUUYECKOE M0JIe, MPOBOJAHUKH U JHIJIEKTPUKH, IIOCTOSHHBIN
INEKTPUYECKHH TOK, MAarHUTHOE T10JIE;

pa3nuuarh siBIEHHS (TEIUIOBOE pacIIMpPeHUEe M C)KaTHe, TEeIuIoNepesiaya, TEIUIOBOE paBHOBECHE,
CMauMBaHUC, KallWUIAPHBIC SABJICHHUA, HCHOApPCHUC, KOHIACHCAUUWsA, IUIAaBJICHUE, KpUCTAJIU3alus
(oTBepneBaHuE), KUMEHHE, TEIUIONEpeaada (TEUIONPOBOJHOCTh, KOHBEKINS, H3Iy9EHHE), SIEKTPU3aIns
TEJ, B3aNMOZCHCTBHE 3apsI0B, AEHCTBHUS NEKTPUIECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aNMO/ICHCTBIE
MarHuTOoB, JEWCTBHE MAarHUTHOTO IOJSI Ha MPOBOJHHK C TOKOM, 3JEKTPOMArHUTHAS WHAYKOHUS) IO
ONMMCAaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OINBITOB, IEMOHCTPHPYIOIIUX JJaHHOE (H3HIECKOe
SBJICHHE;

pacro3HaBaTh IMPOSBICHHE H3YYEHHBIX (U3MYECKUX SIBICHHH B OKPYXKAIOIIEM MHpE, B TOM YHUCIE
(1)H3I/I‘IGCKI/IC ABJICHUA B HNPUPOJAC: MOBEPXHOCTHOEC HATAKCHUC W KANMWUIAPHBIC SABJICHUSA B IIPUPOIC,
KpHCTAIBl B mpupoxe, m3nydeHne CousHIla, 3aMep3aHHe BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3zoBaHHE
POChI, TYMaHa, UHEs, CHETA, DJICKTPUYCCKUC SABJICHUSA B aTMOC(bepe, QJICKTPUYCCTBO KUBBIX OPraHU3MOB,
MarHuTHOe roJjie 3eMid, Apeid IMOJIOCOB, POJIb MarHUTHOTO IOJISL JUISl J)KM3HH Ha 3emJe, TOJIIPHOE
CUSIHHE, TIPH 3TOM IEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYI0, BBIICNIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) GUINICCKAX SBICHHIL;

ONMCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (U3MUYECKUE SBICHMS, HCIONB3Yys (DU3NUECKHE BEIMYHMHBI
(Temmeparypa, BHYTPEHHSSI BHEpPIHs, KOJMYECTBO TEIJIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIECTBa,
ylenpHas TEIUIOTa IUIaBJICHHWS, YAENbHas TEIuIoTa MapooOpa3oBaHUs, yJeNbHAs TEIUIOTa CTOpaHHS
TOIUINBA, KOA(QQUIMEHT MOJIE3HOTO JEHCTBHS TEINIOBOW MAIINHbBI, OTHOCHTENIbHAS BIAKHOCTH BO3/yXa,
JNEKTPUUECKHUH 3apsif, CHJIa TOKa, DJIEKTPHUYECKOE HAPSDKEHHUE, COPOTHBIIEHUE MTPOBOIHUKA, yIEIIbHOE
COINPOTHUBIICHHE BEIIECTBa, paboTa W MOLIHOCTh 3JEKTPUYECKOT0 TOKA), MPU OIMHMCAHHUU IPABUIILHO
TpaKTOBATh (bH3H‘IeCKPIﬁ CMBICJT HCIIOJIB3YEMBIX BEJIMYHH, o0o3HaueHus H [SP105050%0085 q)I/IBI/IqCCKI/IX
BEJIMYHH, HAXOUTH (POPMYIIBI, CBA3BIBAIONINE JaHHYIO (PU3WUIECKYIO BENHIHHY C IPYTUMH BETUUNHAMH,
CTPOUTH TpapUKH U3YUICHHBIX 3aBHCUMOCTEN (PU3NIECKNX BEIMUNH;

XapaKTepru3oBaTb CBOMCTBA TCII, q)HSI/IquKI/Ie ABJICHUA WU NPONECCChI, UCIIOJIB3Ysd OCHOBHBIC ITOJIOKCHUA
MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH CTPOEHHsI BEIIECTBA, INPHHIMII CYNEpHo3uIuyd noiedl (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma s ydacTka Ienu, 3akoH JIKoyms—
Jlenna, 3aKOH COXpaHEHHUs! SHEPTHH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh
€ro MaTeMaTH4eCcKOe BBIPaKCHHE;

OOBACHATH (U3UUYECKHE MPOLECCHl M CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHTYaIMi
NPaKTHKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH  IPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOHUTH
0o0BsicHeHHE U3 1—2 JOTMYECKUX IIaroB C OMOpOH Ha 1—2 M3y4EeHHBIX CBOMCTBA (hYM3WYECKHUX SIBICHHM,
(hu3MUECKHX 3aKOHOB MJIN 3aKOHOMEPHOCTEH;

penrath pacuéTHbIC 3a1a4n B 2—3 NEHCTBUS, CIIOJIB3YsI 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIOIINE (PU3MUECKHE
BEJINYMHBI: HA OCHOBE aHAIM3a yCJIOBHA 3aJadM 3allUCHIBATH KPATKOE YCIOBHE, BBIABISATH HEAOCTATOK
JaHHBIX JAJSI PEIICHHs 3aJadd, BHIOMpAaTh 3aKOHBI W (OPMYIBI, HEOOXOIWMBIE Uil €€ pEIIeHHS,
MPOBOAUTH pAacy€Thl M CPABHUBATH IOJIYYEHHOE 3HAYCHHE (M3MUECKOM BEIMYMHBI C HM3BECTHBIMU
JAaHHBIMH;



®  Dacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PELINTh MPH IOMOIY (PU3HIECKUX METOJOB, HCIIOIb3YS
OINKCaHME MCCIEJOBAaHN, BBIICIATh IPOBEPIEMOE MPEAMNOIOKEHNE, OLICHUBATh IPABUIBHOCTD IOPAIKA
MPOBEAEHUS UCCIIENOBAaHUs, ATIaTh BEIBOBI;

¢  TIPOBOJUTH OIBITHI 10 HAOTIONCHNIO (PU3UICCKUX SBICHUN MIIH (PU3NUECKUX CBOWCTB Tel (KAMMIUIIPHBIE
ABJICHUS, 3aBUCHMOCTh JaBJICHHWS BO3AyXa OT €ro o0bEMa, TEMIIEpaTypbl, CKOPOCTH IIpolecca
OCTBHIBAaHMS W HArpeBaHUs NPH HM3IYYEHHH OT IBETA H3NIydaromed (IOTJIOIIAIoNnel) MOBEPXHOCTH,
CKOPOCTb UCIIAPEHHUS BOJbI OT TEMIIEPATYPBI KUAKOCTU U ILIOINAAHU €€ OBEPXHOCTH, IEKTPU3ALUs TEl
U B3aUMOJCHUCTBUE JJICKTPUUECKUX 3apsA0B, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MAarHMTHBIX IOJIE NOCTOSHHBIX MAarHWTOB, IEHUCTBUS MAarHUTHOIO IOJI HA IIPOBOJHUK C TOKOM,
CBOMCTBA DJIEKTPOMAarHWTa, CBOWCTBA JJIEKTPOJBHUIATENSI MOCTOSHHOIO TOKa): (opMynupoBarth
NpOBEpsieMbIE TPEIOJIOKEHHUs, COOMPATh YCTAaHOBKY M3 IPEAJI0KEHHOT0 00OpYHOBaHUS, ONHUCHIBATH
XOJ OTbITa U (POPMYIIMPOBATH BBHIBOIBI;

e  BBINONHATH HpPAMBIE HM3MEPEHHA TEMIEPATypbl, OTHOCHUTEIBHOI BIAXHOCTH BO3[AyXd, CHIBI TOKA,
HAIpSDKEHUS! C MCII0Ib30BAaHNEM aHAJIOTOBBIX NMTPUOOPOB M JAaTYMKOB (PU3UIECKUX BEINYHH, CPABHUBATH
Pe3yJIbTaThl H3MEPEHUH C yU4ETOM 3a1aHHOH aOCOTIOTHOH ITOTPETHOCTH;

e  TIPOBOJIUTH HCCIEJOBAHHWE 3aBUCHMOCTH OJHON (PM3MYECKONW BEIWYMHBI OT APYTOH C HCIIOIB30BAHHEM
IPSAMBIX U3MEPEHHH (3aBUCUMOCTh COIIPOTUBIICHHS NTPOBOAHMKA OT €0 JJIMHBI, IUIOMIAAH TTOTIEPEIHOTO
CEYCHHUS U YJICIIBHOTO COIIPOTUBJICHMS BELECTBA IIPOBOJHUKA, CUIIbI TOKA, UAYIIErO Yepe3 IPOBOJHUK,
OT HaIpsKEHWs Ha IIPOBOJHHUKE, MCCIENOBAHME IIOCIENOBATEIBHOIO U IAPAJUIEIBHOTO COECIUHEHUMN
MPOBOJIHMKOB): IUIAHHPOBATh HCCIEIOBAaHHE, COOMpPATh YCTAHOBKY W BBINIOJHATH W3MEpPEHHMs, CICIys
NpeII0KEHHOMY IIIaHy, (HKCHPOBATh pE3yJIbTaThl IOJyYEHHOW 3aBUCHUMOCTH B BHAE TaOIuI |
rpadMKoB, AeJaTh BEIBOABI IO PE3yIbTaTaM HCCIICI0BAHUSL;

® TPOBOIUTH KOCBEHHbIE H3MepeHHs (U3MUECKHX BeIMYMH (yAelbHas TEIUIOEMKOCTh BEIIECTBA,
COIPOTHUBJICHHE TPOBOJHMKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHHUS,
coOMpaTh SKCHEPUMECHTAIBHYIO YCTAHOBKY, CIEIys NPEIIOKCHHOW HWHCTPYKIWH, U BBIYHCIATH
3HAYECHHE BEINYHHBL;

e  coOmronaTh IpaBHUiIa TEXHUKN O€30T1acHOCTH NpH paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;

e  XapakTepH30BaTh NPUHIUIIBI JICHCTBUA M3yUECHHBIX HPHUOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOH Ha
UX ONMHCaHMA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, aMIIepMeTp,
BOJIETMETpP, CUYETUMK AIJIEKTPUYECKON HHEPTUH, 3JICKTPOOCBETUTENBHBIE MPHUOOPHI, HarpeBaTeIbHBIE
NIEKTPONPUOOPHI (TIPUMEPHI), DIEKTPUYECKHE TMPEIOXPAaHUTEIH, 3JICKTPOMArHUT, 3JIEKTPOJBUTaTeNb
MOCTOSIHHOTO TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAaX (PU3NYECKUX SIBICHUN U HEOOXOIUMBIE (PH3HYEeCKUe
3aKOHOMEPHOCTH;

e  pacmo3HaBaTh IIPOCTHIE TEXHWYECKHE YCTPOWCTBA M W3MEpHUTEIbHbIE NPHOOPH IO CXeMaM u
CXEMAaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpMOC, IICHXPOMETpP, THUTPOMETp, JIBUraTelb
BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl OJJEKTPUYECKHX Lemneld ¢
MIOCJIC/IOBATENILHBIM W TMapauIebHBIM COCIMHEHHEM BJIEMEHTOB, pas3jindasl YCIOBHBIE O0O3HAUCHHMS
3JIEMEHTOB JIEKTPUUECKUX LIENeH;

® TPUBOAWTH TpHUMeEpHl (HAXOAWTH WHPOpPMANMIO O NPUMEpax) NPAKTHIECKOTO HCIIOIb30BaHMS
(u3MyecKUX 3HAHMH B IOBCEJAHEBHOW >XM3HM Al oOecredeHust Oe30MacHOCTH NMpH OOpalieHuH ¢
npubopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPaHEHHMS 3/I0pOBBbSI M COONIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLIEN Cpeie;

®  OCYIIECTBIATH NMOWCK HMH(pOpMANNUU (HU3MIECKOro copepikaHus B VMHTepHETe, HA OCHOBE MMEIOIIMXCS
3HAHUH U MTyTEéM CpaBHEHUS JOMOTHHUTEIBHBIX UCTOYHUKOB BBIIENATH HH(POPMAIHIO, KOTOpast SBISIETCS
MIPOTHBOPEIHNBOI HIIF MOKET OBITh HEJJOCTOBEPHOIA;

®  WCIIOJB30BaTh IPH BBHINOJHEHHHM Y4YeOHBIX 3aJlaHWil HAYYHO-TIOMYJIAPHYIO JHMTEpaTypy (GH3HMYECKOTo
COJEpXAHUS, CIpPaBOYHBIE  MaTepuanbl, pecypchl cetn  HMHTepHeT, BiageTb NpHEMaMU
KOHCIIEKTUPOBAHUsSI TEKCTa, IPeoOpa3oBaHusl HHPOPMAIMK 13 OJHOIM 3HAKOBOH CHCTEMEI B IPYTYIO;

e co3JaBaThb COOCTBEHHBIE NHMCBMEHHBIE M KpaTKHE YCTHBIE cOOOIIeHMs, 0000mas HHGpOpPMaIMIO u3
HECKOJIbKUX UCTOYHHUKOB (PM3MYECKOTO COJEPKaHMUs, B TOM YHCIIE MTyOIMYHO NPEICTABIATh PE3yIbTaThI
MPOEKTHON WM HCCIEN0BATEIbCKOM AEATENBHOCTH, IPU 3TOM IPAaMOTHO HCIOJIL30BaTh H3y4YEHHBIH
MOHATHIHBINA anmapar Kypca QU3HKH, COPOBOXKIATh BRICTYIIIICHNE NTPE3CHTAINCH;

¢ 1pU BBINOJNHEHWH Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHMH (DU3MUECKHX IIPOIECCOB PACIPEAEIITh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 3a/1a49aMH, CIICANTH 32 BHIMIOJIHCHHEM IIIaHA
JEWCTBUI M KOPPEKTUPOBATH €0, aJICKBATHO OLICHMBATh COOCTBCHHBIN BKIAJ B ACATEIHHOCTH TPYIIIIH,
BBICTPaNBaTh KOMMYHHUKaTHBHOE B3aNMOJICHCTBHE, MPOSBIISISI TOTOBHOCTh pa3peiaTh KOH(INKTHI.

K kxoHmy oOyuenuss B 9 KJiacce mIpeiMeTHbIE pe3yjibTaTbl Ha 0a30BOM YPOBHE MJOJDKHBI OTPaXaTh

c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS yMEHHH:

®  UCHOJIb30BaThb MOHATHA: CUCTEMa OTCYETA, MaTEpUAbHAs TOYKA, TPACKTOPHUS, OTHOCUTEIIBHOCTb
MEXaHWYECKOTO ABIXEHUs, nedopmauuns (ynpyras, IUIaCTUYECKast), TPEHUE, LEHTPOCTPEMHUTEIHHOE



YCKOpPEHHE, HEBECOMOCTb W MEPEerpy3KH, LEHTP TSDKECTH, aOCONIOTHO TBEPAOE TENo, LEHTP TSKECTH
TBEPIIOTO TeNla, paBHOBECHE, MEXaHMYECKHE KOIeOaHWs W BOJHEI, 3BYK, MH(Pa3BYK M YIBTPa3BYK,
3JIEKTPOMArHUTHBIC BOJHEI, IIKaja 3JEKTPOMATHUTHBIX BOJH, CBET, OMM30PYKOCTh M AAJTHHO30PKOCTb,
CHEKTPHI UCITYCKaHUA U TIOTJIOMICHNUS, albda, 6eTa- 1 TaMMa-u3ITydeHHs, H30TOIIBL, SACPHAs YHEPTeTHKA,
pa3nn4ate SABJICHUS (paBHOMEpPHOE M HEPaBHOMEpPHOE NPSMOJIMHEHHOE IBIDKEHHE, PABHOYCKOPEHHOE
NPSAMOIMHEHHOE JBIKCHHE, CBOOONHOE TaJeHHWE TeJ, PaBHOMEPHOE IBIDKEHHE IO OKPYXKHOCTH,
B3aUMO/ICHICTBHUE TEJI, PEAaKTHBHOE JIBUIKEHHE, KOJIeOaTeIbHOE ABIKEHUE (3aTyXaroIie U BHIHYKICHHbIE
KoJyie0aHus1), PE30HAHC, BOJHOBOE ABHMXKEHHE, OTPAKCHUE 3BYKAa, MPSMOJIHMHEHHOE pacnpocTpaHEeHHe,
OTpaskeHHEe U MpPEeJIOMIICHUE CBETa, MIOJIHOE BHYTPEHHEE OTPakeHHE CBETa, pa3lokeHue Oeyoro ceera B
CIEKTP M CJIOKCHHE CIEKTPAJbHBIX I[BETOB, IUCIEPCUSl CBETA, €CTECTBEHHAs PaJNOAKTHBHOCTb,
BO3HHMKHOBEHHE JITHEHYATOTO CHEKTPa U3JIyYEHHUS ) IO OMMCAaHHIO UX XapaKTePHbIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3NUECKOE SIBICHUE;

pacrio3HaBaTh TPOSBICHHEC HM3YYCHHBIX (PH3MUYECKNX SBICHUI B OKpyXKamomeMm Mupe (B TOM YHCIC
(m3nUeckue SBICHUS B TPHPOJE: TPIINBHL M OTIUBBL, ABIKeHHWE IulaHeT CONHEYHOW CHCTEMBI,
PCaKTHBHOE [IBIDKCHHE JKUBBIX OpPTaHU3MOB, BOCHPHATHE 3BYKOB >KHBOTHBIMH, 3EMIICTPSCEHHE,
ceificMU4ecKkre BOJHBI, IIyHAMH, 3XO, I[BETa Tell, ONTHYECKHE SBICHHUS B MPHUPOIC, OMOIOTHYECKOE
IEHCTBHE  BHANMOTO, YyIbTPA(QHONETOBOTO W  PEHTITCHOBCKOTO  W3JIYYCHHUH, €CTECTBEHHBIN
paavoaKTUBHBIA (OH, KOCMHYECKHE JIyYd, paJHOaKTHBHOE H3IY4YEeHHE IPHUPOAHBIX MHHEPAJIOB,
JIelicTBUE PAaJUOAKTUBHBIX M3JIy4YCHUH Ha OPraHM3M YeJIOBEeKa), IIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3aja4yy B yueOHYI0, BBLIEISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (DU3NUECKUX SBIICHUIA;

OIMMCBbIBATL HU3YUCHHBIC CBOMCTBa TE€I H (I)I/ISI/I‘IGCKI/IC SABJICHUSA, HUCIIOJIb3Ys (1)I/I3I/I'~ICCKI/IC BCJIMYUHBI
(cpenHss M MTHOBEHHAasl CKOPOCTh Tejla IPH HEPaBHOMEPHOM IBIKCHHHM, YCKOpEHHE, NepeMelIeHHE,
MyTh, YIJOBas CKOPOCTh, CHJIA TPEHMSA, CHJAa YIPYTOCTH, CHJIA TSHKECTH, YCKOpEHHE CBOOOIHOTO
MaJICHUs, BeC TeJa, UMITYJIbC Tella, UMITYJIbC CHIIBI, MeXaHn9ecKas paboTa U MOITHOCTb, TIOTCHITNATbHAS
SHEeprus Teia, MOTHATOTO HaJ IMOBEPXHOCTHIO 3EMIIM, IOTCHIIHANBHAS JSHEPTUS CHKATOW TPY>KUHEI,
KAHETHYEeCKast YHEPTHs, TOTHAS MeXaHMIeCKasl SHEPTHs, EPHUO B YacToTa KoJeOaHu, ITNHA BOJHEL,
TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, IMOKA3aTellb MPEIOMIICHHUS CPENbI), IIPH OMUCAHUU
MPaBUIBHO TPAaKTOBaTh (DH3MUYECKUIA CMBICT HCHOIB3YEeMBIX BEIHYUH, O0O3HAUYECHUS W CIUHUIIBI
(hM3MYeCKHUX BEIWYHH, HAXOAUTh (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIHYHHY C JPYTUMHU
BEJINUMHAMH, CTPOUTH Ipa KN N3yYESHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

XapaKTepru3oBaTb CBOMCTBA TCII, (1)I/I3I/I‘IeCKI/Ie SABJICHUA W TPOLECCChI, HUCIOJIB3Yyd 3aKOH COXpPaHCHUA
OHCPIUH, 3aKOH BCEMUPHOTO TATOTCHHA, MPUHIMUIT CYNECPIIOZUIIUN CHUJI, TPUHOUIT OTHOCHUTCIBHOCTU
FaﬂI/IHeH, 3aKOHbI HI)IOTOHa, 3aKOH COXpAaHCHHA HUMITYJIbCA, 3aKOHBI OTPAXXCHUA U MPCIOMIICHUA CBETA,
3aKOHBI COXPAHEHHUS 3apsA0BOTO M MAacCOBOTO YHCEN MPH SAACPHBIX PEaKIHsaX, MPH ITOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aITUCHIBATh €0 MaTeMaTHICCKOE BRIPAKCHHE;

OOBICHATH (PHM3WYECKHWE TIPOLECCHl W CBOMCTBa Tel, B TOM YHCIC W B KOHTEKCTE CHTyaluid
MPaKTHKOOPHEHTHPOBAHHOTO  XapaKTepa: BBIABIATH INPUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOHTH
00BsiCHeHHE U3 2—3 JOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3yYCHHBIX CBOHCTBA (YM3WYCCKHUX SIBICHHA,
(hM3MIeCKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiate pacdéTHple 33jaud (ONMpAIOIIMEcs Ha CUCTEMY M3 2—3 ypaBHEHHH), MCIOJNb3YS 3aKOHBI U
(i)OpMyIII)I, CBS3BIBAIOIIIHIEC q)mnqecm/le BCJIIMYMHBI: HA OCHOBC aHa/JIM3a YCJIIOBUA 3aJla4d 3alllChbIBATh
KpPaTKOC€ YCJIOBHME, BBIABJIIATH HEAOCTAIOMINE WJIIA M30LITOYHBIE JaHHBIC, BI)I6I/IpaTB 3aKOHBI U (bOpMyJ'H)I,
HCO6XO}II/IMBIG 1A pCIICHUs, IPOBOAUTH paC‘{éTBI N OLCHUBATH PCATUCTUYHOCTH IIOJTYUYCHHOTO
3HaueHUsT GPU3HUIECKON BEIIMIUHBI;

pacno3HaBaThb HpO6HeMBI, KOTOPBIC MOYXHO PCIINTH HPHU ITOMOIIH q)I/IBI/I‘-IeCKI/IX METOOAOB, HCIIOJIB3YA
OIMMCAHNUE UCCICAOBAHNUSA, BBIACIATE IMIPOBEPACMOC MPECATIOIOKEHNUE, OLICHNBATh MMPABUIIBHOCTH IMOPAAKA
MPOBEICHUSI NCCIIEJOBAHMS, JIeNIaTh BHIBOJIbI, HHTEPIPETHPOBATh PE3yIIbTaThl HAOIIOAEHHUI U OIIBITOB;
MPOBOJIUTE OIBITHI 10 HAONIOAEHUIO (U3MUYECKHUX SIBICHUH MM (U3HMYECKUX CBOMCTB Tel (M3ydeHHE
BTOpPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHWsl OSHEPTUH, 3aBHCUMOCTb NEpHOAa KoJIeOaHWH
NPY>KMHHOTO MasTHHKAa OT MacChl Ipy3a U XECTKOCTH NPYXHHBl M HE3aBUCHMOCTH OT aMILTHTY]IbI
MaJlbIX KOJIeOaHWH, NMpSMOJMHEHHOE paclpoCTpaHEHHE CBETa, PasjoKeHHe OeNoro CBeTa B CIIEKTD,
M3YYEeHHE CBOMCTB M300pakKeHHS B TIOCKOM 3epKajie U CBOMCTB M300pakeHNUs IIpeIMeTa B coOnparomiei
JMH3E, HAONIOCHHWE CIUIONIHBIX W JIMHEHYATHIX CIIEKTPOB H3IIYUEHHS): CaMOCTOSTEIBHO COOMpaTh
YCTaHOBKY M3 H30BITOYHOTO Habopa 00OpydOBaHHUS, ONMUCHIBATh XOJA OIBITA W €ro pe3yJbTaThl,
(hopMyIHpOBATH BHIBOJEI,

MPOBOIUTE TMPH HEOOXOAWMOCTH CEPHIO MPSIMBIX HW3MEPEHHUH, Ompenenss CcpegHee 3HAaYCHHE
n3MepseMoi BenHmurHBI (POKYCHOE pacCTOsTHHE COOMpAroIel JIMH3bI), 000CHOBBIBATh BHIOOp criocoba
n3MepeHusi (U3MEPUTENILHOTO ITpudopa);

MPOBOJIUTD HCCIIEIOBAaHUE 3aBUCUMOCTEH (PM3MYECKHUX BEIMYHMH C MCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUI
(3aBHCHMOCTB ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBIDKCHHM 0€3 HayallbHOM CKOPOCTH, IEpHOIa



KoJIe0aHHH MaTeMaTHYECKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPaXKEHHs CBETa OT yIJia
NaJeHus M yIia INPeJIOMICHHS OT YIja IAJCHHS): IUIAHUPOBATh HCCICHOBAHHE, CAMOCTOSTEIBHO
cobuparb yCTaHOBKY, (HKCHPOBATH PE3YJIBTATHl IOJYYCHHOH 3aBHCHMOCTH (M3MYECKHX BEIMYUH B
BHUJIE TaOIHL U rPpadUKOB, NeaTh BEIBOABI II0 Pe3yJbTaTaM HUCCIICIOBAHNUS;

HPOBOJNTH KOCBEHHBIC M3MEPEHHS (HU3NUECKUX BEIWYMH (CPemHss CKOPOCTh M YCKOPEHHE Tella IpH
PaBHOYCKOPEHHOM JBW)KCHUH, YCKOPEHHE CBOOOIHOTO IameHHs, KECTKOCTh MPYKUHBL, KOI(PPHUIHEHT
TPEHUS] CKOJIBKCHHUsI, MeXaHWdYeckass paboTa ¥ MOLIHOCTh, 4YacToTa M TEpUOA  KoieOaHui
MaTeMaTHYeCKOr0 U MPYKHHHOTO MAasTHHKOB, ONTHYECKas CHJIa COOMpArONel JHH3bI, paJld0aKTHBHbIH
(oH): MIaHUPOBATh U3MEPEHUSI, COOUPATh YKCIICPHMEHTATIBHYIO YCTAHOBKY U BBIMOJHATH U3MEPEHHS,
cleysl MPEUIOKECHHOW WHCTPYKIMHU, BHIYUCIIATh 3HAYCHHE BETMYHMHBI U aHAU3HPOBATH MOJYYCHHBIC
pe3ynbTaThl C YUETOM 3aJaHHOI MOTPEITHOCTH U3MEPEHUIT;

co0Jo1aTh paByiIa TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;

pasiInyaTh OCHOBHBIC NMPU3HAKU M3YYCHHBIX (QU3MUYECKUX MOJENICH: MaTepHaibHas TOYKa, aOCOIIOTHO
TBEPIOE TENO, TOUCUHBI HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHeTapHas MOJEINb aTOMa, HYKJIOHHAS
MOJIEJTb AaTOMHOTO S71pa;

XapaKTepU30BaTh MPHHIMUIIEI JSHCTBHS M3YYSHHBIX NPUOOPOB M TEXHMYESCKUX YCTPOWCTB C ONOPOH Ha
UX ONUCaHHsA (B TOM YHCIIC: CIIUAOMETpP, NAaTYMKH IOJIOXKEHHS, PACCTOSHUS W YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, IEPHCKOI, (oToammapar, ONTHYSCKHE CBETOBOMBI, CHEKTPOCKOI, JO3MMETp, Kamepa
BunbcoHa), MCrosb3ys 3HaHMS O CBOMCTBaxX (HU3MYECKUX SBICHUH M HEoOXomuMmble (U3MUecKHe
3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMbI U CXCMATUYHBIC PUCYHKU HM3YUYCHHBIX TEXHUYCCKUX yCTpOI‘/IICTB, N3MEPUTCIIBHBIX
npuOOPOB M TEXHOJIOTHYECKHX IPOLECCOB MPH PEIICHUH Y4eOHO-TIPaKTUYECKHX 3a7ad, ONTHYECKHE
CXEMBI IS TIOCTPOEHUS U300pakeHHUH B IIIOCKOM 3epKalie U cOOUparoIei JINH3E;

NPUBOJUTH MpPUMEPHl (HAXOAWUTH HMHPOPMALMIO O TPHMepax) MPaKTHYCCKOTO HCIOJIB30BaHUS
(u3MYeCKHX 3HAHWI B TOBCEAHEBHOW JKM3HM Ul oOecredeHus] Oe30IacHOCTH IMPU OOpAaIleHUH ¢
npuOOpaMd M TEXHHYCCKHMMH yCTPOMCTBaMH, COXpPaHCHWs 3I0pOBbS W  COONIONCHUS HOPM
9KOJIOTMYECKOT0 OBEJICHUS B OKpY)KaIOLIeH cpeje;

OCYIIECTBIISITh TIOMCK HMHGpOpMamuu (HU3UYECKOro coxepkanusi B HHTepHeTe, CaMOCTOSATENBHO
bopMynupysl TIOMCKOBBI 3ampoc, HAaXOAUTh IyTH OMNpeAeNeHus] JOCTOBEPHOCTH TMOJYyYeHHOU
I/IH(i)OpMaI_[I/II/I Ha OCHOBC UMCIOIIUXCA 3HAHUU U JOIIOJTHUTCIIbHBIX NCTOYHUKOB,

UCIIONIb30BaTh MNP BBIMOJHEHUH Y4YEOHBIX 3aJ@HUl HAYYHO-TIONMYJIAPHYIO JHTEpaTrypy (GHU3HYECKOro
COJIEpKaHUsA,  CIIPaBOYHblE  MaTrepuainbl, pecypcel cetu MHTepHer, BinajeTb NpUEMaMU
KOHCIIEKTUPOBaHUsI TEKCTa, IpeoOpa3oBaHusi HHGOPMAaIMK 13 OIHOIM 3HAKOBOH CHCTEMBI B IPYTYIO;
co31aBaTh COOCTBEHHBIE NMMCHMEHHBIE U YCTHBIC COO6IJ_ICHI/I)I Ha OCHOBC I/IH(i)OpMaI_[I/II/I U3 HECKOJIBKUX
MCTOYHHKOB (DU3MYECKOTO COJCPIKAHHs, NyOJMYHO NPEICTaBIATh PE3YJbTAThl INPOCKTHOW HIIH
HCCIIeIOBATEILCKOM JIeITENbHOCTH, HPH 3TOM T'PaMOTHO HCIIOJB30BATh HM3YYCHHBIH IOHATHIHBIN
anmapar M3y4aeMoro pasaesna (H3MKH M CONPOBOXKAATH BBICTYIUICHHE IpPE3CHTAlMed ¢ yd4éroMm
0COOEHHOCTEH ayAUTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoamnuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3jenoB U TeM K (uudposbie)
n/n MPOrPaMMbI Bcero OHTPOJILHbIC Hpaxraaeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebt
Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUH OKPY:KAIOIIEr0 MUPa
1.1 dusuka - HayKa 0 IPUPOE 2 buGmiorexa LIOK
: y PHpOA https://m.eds00.ru/7f416194
bubamorexa [JOK
1.2 Pr3ICCKHC BETMHHEL 2 1 https://m.edsoo.ru/7f416194
1.3 EcTecTBEeHHOHAYYHBIN METO/I O3HAHUS 2 1 Eubmzorexa LIOK
) i A https://m.edsoo.ru/7f416194
Hroro mo paznmery 6
Pa3znen 2. IlepBoHayajibHble CBE/IEHUS 0 CTPOEHHHU BellleCTBA
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
) ™ m https://m.edsoo.ru/7f416194
29 JIBrKeHMe U B3aMMOJICHCTBHE YaCTHI] 2 1 bubnuoreka [TOK
) BEIECTBA https://m.edsoo.ru/7f416194
bubnnorexa [IOK
2.3 ArperaTHble COCTOSTHHSI BEIIeCTBa 2 https://m.edso0.ru/7f416194
Htoro mo pazneny 5
Pa3znen 3. /IBu:keHue u B3auMojeicTBHE TeJl
bubnnorexa [IOK
31 Mexanuseckoe Apmienme 3 https://m.edsoo0.ru/7f416194
bubnnorexa [IOK
3.2 HHepuus, Macca, mioTHoCTs, 4 1 https://m.edsoo0.ru/7f416194
Bbubaunorexa [IOK
3.3 Crna. Buger o 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. /laBieHne TBEPABIX TeJ, SKUAKOCTEl M ra3oB
41 Hasnenue. [lepenava naBiaeHust TBEPALIMU 3 bubaunorexa [IOK
) TEJaMH, KUAKOCTIMH U Ta3aMHU https://m.edsoo.ru/7f416194
Bbubaunorexa [JOK
4.2 Hasnenne xuaKocTn 5 https://m.edsoo.ru/7f416194

4.3 AtmochepHOe TaBIeCHHE 6 bubmnorexa ITOK
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https://m.edsoo.ru/7f416194
44 JleiicTBrE JKUIKOCTH U ra3a Ha MOTPYKEHHOE 7 1 3 Bubmmorexa IIOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3gen S. PaGoTa 1 MOIIHOCTb. DHeprus
Bbubnnorexa [JOK
51 Pabora u mommoCT® 3 . https://m.edso00.ru/7f416194
Bbubnnorexa [JOK
52 Tpoctsie Mexanu3Mb! > 1 https://m.edso0.ru/7f416194
bubanoreka [JOK
53 Mexarieckas sueprus 4 ! ! https://m.edsoo.ru/7f416194
Hroro mo paznmery 12
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KJIACC
KoauuyectBo yacoB JJleKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM K (uudposbie)
n/m NMPOrpaMMbI Bcero OHTPOJILHbIE TpaxTuieckue o0pa3oBaTejbHbIE
padoTsI padoTsI pecypebt
Paznen 1. TenioBble iBJIeHUS
1.1 CtpoeHure 1 CBOWCTBA BEIIECTBA 7 bubmmorexa LIOK
' https://m.edsoo.ru/7f4181ce
Bubnnoreka IIOK
12 Teruiosbie mpouecch! 21 . S https://m.edsoo.ru/7f4181ce
HWroro mo paszageny 28
Pasnea 2. DiieKTpruyecKre 1 MATHUTHBIE SIBJI€HUSA
21 DnexTpuuecKue 3apspl. 3apsHKeHHbIE Tena 7 1 bubnmoreka [JOK
' Y UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . Bbubnunoreka [JOK
2.2 ITocToSsIHHBIN AEKTPUYECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbubnuoreka IJOK
23 Markutibie ABiCHHA 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMAarHuTHAS WHITYKITHS 4 Bubmnorexa OK

https://m.edsoo.ru/7f4181ce
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Hroro mo paznmery 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14.5
9 KJIACC
KoauyecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB U TeM K (uudposbie)
n/n NpOrpaMMbl Bcero OHTPOJILHBIC TpaxTueckue o0pa3oBaTebHbIE
padoTHhI padoTHhI pecypebt
Paznen 1. Mexanuueckue siBJeHHSA
11 MexaHn4YecKoe JBHKCHHUE U CIIOCOOBI €ro 10 1 bubanoreka [JOK
' OITHCAHUs https://m.edsoo.ru/7f41a4a6
. Bubnmoreka IIOK
12 Baaumonerctane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
13 3aKOHI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
HWroro no paszaeny 40
Pazgen 2. Mexannuyeckue KoJ1e0aHUs M BOJTHBI
Bubnmoreka IIOK
2.1 Mexamieciue Konedanus ’ 3 https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
2.2 MexaHIUYECKHE BOJIHBL 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro mo paznmery 15
Paznen 3. DiiekTpoMarHuTHOE M0JIE M 3JI€eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TI0JIE U 6 2 Bubmmorexa [IOK
' JJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro mo pazaeny 6
Pa3nen 4. CBeTOBBI€ AABJICHUSA
Bbubnnoreka IJOK
4.1 3aKOoHBI PACIPOCTPAHEHUS CBETA 6 2 https://m.eds00.ru/7f41a4a6
bubnnoreka IJOK
4.2 JIuH3BI ¥ onTHYECKHE TIPHOOPHI 6 3 https://m.eds0o.ru/7f41a4a6
butnuoreka IJOK
43 Paznoxenne 6emoro cBera B CIIEKTP 3 2 https://m.eds0o.ru/7f41a4a6
Hroro no paszneny 15
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Pa3gen S. KBaHTOBBIE SIBIeHUS
Bubnmoreka IIOK
51 VcnyckaHue 1 IOTJIOMICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
Bubnmoreka IIOK
52 CTpoerne aTomHoro 1pa 6 . https://m.edsoo.ru/7f41a4a6
Bbubnanoreka [JOK
>3 Anepiibie peaiiin ! L L https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 17
Pa3gen 6. IToBTOpUTEIBbHO-00001IAI0IIHMI MOTYJIb
6.1 [ToBTOpeHue U 0000IIEeHNE COEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
HWroro o pazaemy 9
OBLIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 102 3 27 \
MNOYPOYHOE INTAHUPOBAHUE
7 KJIIACC
N KosauuyecTBo yacoB Jara JyekTpoHHbIe HU(POBBIE
lI/-l'l Tema Ypoka Beero KO]—[TpOﬂbeIe HpaKaneCKue H3yueHus 06pa3OBaTeJILHLle
padoTsI padoTsbl pecypcbl

1 ®usuka — Hayka o npupoje. SBnenus 1
TIPUPOJIBI

2 duznyueckue SBICHAS

3 dusnyecKre BEIIMUUHBI U UX U3MEPEHNE
VYpok-uccnenosanue "M3mepenue

4 TEeMIepaTyphl P MTOMOIIH KUAKOCTHOTO 1 1
TEpPMOMETpA U JaTYHKA TeMIIepaTypbl”

5 Mertoapl HayyHOTO Mo3HaHML. OnHcaHne 1 bubmmorexa IIOK
(bu3HIECKUX SIBICHHUIA ¢ TIOMOIIBIO MOJIeTIEH https://m.edsoo.ru/ff09f72a
Ypoxk-uccienosanue "IIpoBepka TUIOTE3bI:

6 JIaJIbHOCTh M0JI6Ta IIAPHKA, MyIIEHHOTO 1 1
TOPHU30HTAIBHO, TeM OoJIbIe, ueM OoJbIme
BBICOTA TTycKa"

7 rovammone texpernos erpocie ) BuGmorexa LIOK
a IHE JTUCKP p https://m.edsoo.ru/ff09fe0a
BeIlleCTBa

8 JIBr>xeHue yacTull BelecTBa 1 buGimorexa LIOK

1Bett https://m.edso0.ru/ff0a013e
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VYpok-uccnenoBanue «OMBITH IO

9 HAOJTIOICHUIO TEIUIOBOTO PACIIMPCHHS T'a30B)»
10 ArperaTHble COCTOSTHUS BEIIECTBA
| St corom B 10K
H pasaeiy «iep https://m.edsoo.ru/ff0a0378
CBEZICHHUS O CTPOCHHUH BEIIECTBAY
12 Mexanunueckoe npuxkenue. PaBaoMepHoe u Bubnmoreka [IOK
HEPaBHOMEPHOE JIBHKCHHUE https://m.edsoo.ru/ff0a05c6
Bbubnanoreka [JOK
13 Cropocts. ExumHLe ckopocth https://m.edsoo.ru/ff0a079c
14 PacueT myTH 1 BpeMEHH TBHKESHUS buGamorexa LIOK
Y P A https://m.edsoo.ru/ff0a0ae4
Bubnmoreka IIOK
15 Wneprusa. Macca — Mepa WHEPTHOCTH Tell https://m.edso0.ru/f0a0c10
16 IInotHOCTh BemecTBa. Pacuer macchl u bubanoreka [JOK
00BeMa Tella 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHnas padota «OnpeneneHue
IIJIOTHOCTH TBEPIOTO TEJIay
18 Pemenue 3agau mo reme "IImoTHOCTD Bubnnoreka IJOK
BeniecTsa" https://m.edsoo.ru/ff0al23c
19 Cua KaKk XapaKTepUCTHKA B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGoparopnas pabota «3yueHue
20 3aBHCHUMOCTH PaCTsHKECHUS (IepopMaIim)
MIPY’KUHBI OT TPHIIOKEHHON CHITBD)
21 SIBnenuie Tarorenusa. Cuia TSHKECTH
o | o ol e e Busorea 10K
" 8 https://m.edsoo.ru/ff0a1778
TSOKECTH
23 Cuna TsKeCTH Ha APYTUX IJIaHeTax. Bubnmoreka LIOK
duznueckre XapaKTepUCTHKH IIAaHET https://m.edsoo.ru/ff0a1502
Bbubnunoreka [TOK
24 Msmepenrne cun. Jlusamomerp https://m.edsoo.ru/ff0al8cc
Bbutnuoreka IIOK
25 Bec rena. Heecomocts https://m.edsoo.ru/ff0al778
26 CrosxeHre ABYX CHJI, HAIIPABJICHHBIX IO bubnmoreka [JOK

oHOU npsiMoil. PaBHOAEHCTBYIOIIAs CUII

https://m.edsoo.ru/ff0ala70
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Pemenue 3amau o Teme

27 n e n
PaBHOne#icTBYIOIIAS CHIT

28 Cua TpeHus u e€ BUIbl. TpeHne B IPUPOIC Bbubmmorexa [IOK
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas pabota «/3ydenne

29 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUSI OT Bbubmmorexa [IOK
CHJIbI JIaBJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIIXCS IOBEPXHOCTEI

30 Pemenue 3amad Ha onpeeicHIe
PaBHOAEHUCTBYIOUIEH CHUIIBI
Pemenue 3amay no temam: «Bec Tenay,

31 «['paduueckoe nzoOpakeHune Cun, «CHIIBD», EH6H,HOTeKa 0K
(PaBHOCHCTBYIOMAs CHT» https://m.edsoo.ru/ff0alde0
KonrponbHas pabora 1o TemMam:

30 «MexaHuuecKoe JIBIKeHHEY, «Macca,

IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
nzobpaxkeHue cuimy, «CUiby

33 Hasnenne. CiocoObl yMEHBIIICHUS U Bubnuoreka [IOK
YBEJUUYCHUSI JTABJICHUSI https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a Bubnmoreka IIOK
0T 00BEMa, TEMIIEPATYPhI https://m.edsoo.ru/ff0a2376

35 [lepenaya napneHust TBEPALIMU TEJIAMH, Bubnmoreka IIOK
JKUJIKOCTSMU M ra3amu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B KHUAKOCTH U ra3e, BEI3BAHHOE bubnunoreka [JOK
IEACTBUEM CHIIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3aga4 no teme «/laBnenue B bubnunoreka [JOK
XKHIKOCTH ¥ ra3e. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826

Bubnuoreka IIOK

38 Coobmarommecs cocyat https://m.edsoo.ru/ff0a2970

39 I'unpaBnuueckuii npecc BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manometpsl. I[TopuiHeBoO# )KUIKOCTHBINA
Hacoc

41 ATMmocdepa 3eMnr U IPUIHHEI €& Bubmmorexa IIOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

Bubmmoreka IJOK
42 Bec Bo3myxa. ATMoc(epHOe TaBlicHIE https://m.edsoo.ru/ff0azbsa
43 N3mepenune atmochepHoro aasieHus. OnbIT bubnumoreka [JOK
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Toppuuemu https://m.edsoo.ru/ff0a2da8
44 3aBHCHMOCTH aTMOC(EPHOTO TaBICHUS OT Bu6morexa [IOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoun. AtMocdepHoe naBieHNe Bbubmmorexa [IOK
Ha Pa3INYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amau mo teme " AtMochepHoe
nasjaeHue"
47 JleiicTBUE XKHUIKOCTH U ra3a Ha MOTPYKCHHOE Bubmuoreka [IOK
B HUX TeJI0. ApXUMEI0Ba CHIa https://m.edsoo.ru/ff0a3276
8| memamcemsonn onmes, achomsyiomet 5a ) Bufimorexa LIOK
m e yIom https://m.edsoo.ru/ff0a33fc
TEJNO, IOTPYKEHHOE B JKUAKOCTH)
JlabopaTopnas paboTa mo Teme
49 «HMccnenoBanne 3aBUCHMOCTH Beca Tejla B 1 Bubnmoreka IIOK
BOJIE OT 00BEMA MOTPYIKEHHOH B )KUIKOCTh https://m.edsoo.ru/ff0a3514
Y4acTH TeIa»
Bubnmoreka IIOK
50 Tnapatie Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabota "KoHcTpyupoBaHue
51 apeoMeTpa WK KOHCTPYHUPOBAHHUE JIOAKHU U 1
onpeseneHre e€ rpy3onoaprEMHocTH"
| Do no e el B 10K
o4 L PA https://m.edsoo.ru/ff0a3654
TeJ, )KUIKOCTEH U Ta30B»
53 KontpomnsHas pabora no teme «J/laBieHne
TBEPAbIX TEJ, JKUIAKOCTEH U Ta30B»
Bubnuoreka IIOK
>4 Mexamiriecias padora https://m.edsoo.ru/ff0a3f82
bubmmoreka IJOK
55 MourHocTh. EARHUIBI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoranue "Pacy€r MOIIHOCTH, 1
pa3BUBaeMol IpH MOABEME TI0 JecTHUIlE"
57 IIpocteie MexaHu3Mbl. Peruar. PaBHOBecHe
CHJI Ha phIYare
55 Hadoparopman pacors dlfconeiomanc 05 Bubmotera LIOK
patopras p A ' https://m.edsoo.ru/ff0a478e
YCIIOBHIA PABHOBECHS PhIYara
59 Pemenue 3aga4 no teme «Y CioBUs bubnumoreka [JOK
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PABHOBECHSI phIyara»
KoaddrmmenT monesHoro nefcTBUs

https://m.edsoo.ru/ff0a48a6

60 MexaHu3Mma. JlaboparopHas pabota 1 0.5
«M3mepenne KII/] HaKIOHHOM MIOCKOCTU
61 Pemenne 3ama4 mo teme "PaboTa, MOIIIHOCTS, 1 Bubnmoreka IIOK
KITa" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprus. Kunernueckas n 1 Bubnmoreka [IOK
MOTCHIHATIbHAS YHEPTHsI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHeHHs] MEXaHUUECKOI YHEPTriH 1 bubmmotexa OK
P p https://m.eds00.ru/ff0a4360
Y POK-3KCTIEpUMEHT 110 TEME
"DKcnepUMeHTalbHOE ONIpEAEICHUE
64 HU3MEHEHHUS KNHETUYECKOM U NOTEHIUAIbHOU 1 1
SHEPTHH IPH CKaThIBAHUH TeJla M0
HaKJIOHHOH miockocTy"
65 KonrponbHas padora no teme «Pabora n 1 1
MOIIHOCTb. JHEPTHUS»
66 PeseprHsIii ypok. Pabora ¢ TekcTamu o Teme 1 Bubmmorexa [IOK
"MexaHnueckoe aBrxeHue" https://m.edsoo.ru/ff0a4ee6
o |l Mo | B 10K
" P » HKH]T https://m.edsoo.ru/ffOa4ffe
ra3oB
Pe3sepBHblil ypok. Pabora ¢ TekcTamu 1o Teme
68 n " 1
Pabota. MorHocTh. DHEprust
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 3 12
8 KJIACC
N KoauuyecTBo yacoB Jara DyleKTpOHHbIe HUGPOBBIE
n/-n Tema ypoka Beero Konrponbnsie | IIpakTHyeckue — o0pasoBaTe/bHbIE
padoTsl padoTsbI pecypcsl
L menmeexol reopint 1 1 ommimie 1 BuGmiorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpIOTO, KUAKOTO U 1 Bbubaunorexa [JOK
ra3000pa3HOT0 COCTOSHU BEIIeCTBA https://m.edsoo.ru/ff0a540e
4 OOBsicHEHHE CBOWCTB TBEPAOTO, )KUAKOTO U 1

ra3000pa3HOro COCTOSHHIA BEIIECTBA Ha
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OCHOBE IOJIOKEHUH MOJIEKYJISPHO-
KHHETHYECKON TEeOpUHU

5 Kpucrannmnaeckne u amopgHbIe Tena bubmorexa HOK
P P https://m.edso0.ru/ff0a5800
6 CMaunBaHUE U KaMUISIPHOCTb. Bubmmorexa IIOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacimpeHue u cxaTne bubmorexa LIOK
pactump https://m.edso0.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTypbl CO
CKOPOCTBIO TEILUIOBOT'O JABHUKEHHSI YaCTHIL
9 Buytpennss sHeprus. CriocoOsl H3MEHEHUS Bubmmorexa [IOK
BHYTpPEHHEH YHEpruu https://m.edsoo.ru/ff0a5c60
10 Bunsr Termmonepexaun bubmorexa [IOK
A el https://m.edsoo.ru/ff0a6412
I utnomsonamme tenonu chofiers seuecrs ubmiorexa LIOK
e " https://m.edsoo.ru/ff0a65c0
1 MaTEpUAJIOB B LIEJSIX SHEPrOCOCPEIKESHHS
12 KomnyecTBo TemnoTel. Y aenpHas bubaunoreka [JOK
TEIUIOEMKOCTh https://m.eds00.ru/ff0a6976
13 YpaBrenue TermmoBoro Oananca. TemmoooMeH Bubmmorexa [IOK
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
P - Buborexa LIOK
. Ha ip " https://m.edsoo.ru/ff0a6a98
XOJIOAHOH U TOpsTYeid BOJIBI
Pacyer xonmuuecTBa TEIIIOTHI, HEOOXOUMOTO
15 JUTS HArpeBaHUS TeJa U BBIACISEMOTO UM IIpU
OXJTaXICHUH
16 JlabopatopHas pabota "OmnpeneneHue bubaunoreka [JOK
YIETBHOH TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOTUMBA. Y IeJbHas TerioTa bubamoreka [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
18 Enisjﬁlfqgc?cgfggiB@HiibHaﬂ TeIuIoTa bubmmorexa [IOK
b e https://m.edsoo.ru/ff0a71d2
TUIABJICHHS
JlabopatopHas padora "OnpeneneHue bubnmnorexa [JOK
19 v " .
YAETBHOH TEIUIOTHI IUTABIICHHUS JIbJIa https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3zoBanue 1 KOHICHCALIHS. bubnmnorexa [JOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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Kunenue. Y nenpHas Terora
napooOpa3oBaHUs U KOHICHCAIHH.

bubanorexa [JOK

21
3aBHCHUMOCTD TEMIICPATyPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTO TaBICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas paboTa
22 "OnpeneeHue f)lilﬂochenbrl){oﬁ I1)3na>1<1})locn/1 Eubmzorexa LIOK
P https://m.edso0.ru/ff0a7628
BO3JlyXa
23 Pemmenne 3a1a4 Ha onpeieNeHNE BIAXKHOCTH
BO31lyXa
[TprHINTB! pabOTHI TEIUIOBBIX JIBUTAaTENCH.
24 [MapoBas TypOuHa. [[BuraTens BHyTpEHHETO
CTOpaHust
o5 KIIJ] TemmoBoro neurarens. Temnosbie bubnuoreka [TOK
JIBUTATENU M 3aI[UTa OKPYKAIOIIECH CPeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUS M TIPEBPAILECHUs] SHEPTUU
B TEILIOBBIX MPOIIECCcax
[ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe
27 "TéuHJ'IOBI)IC )IBHGHI:SE’ I/I3M6HGPHI/IC arperaTHbIX bubmorexa IOK
N - P https://m.edso0.ru/ff0a83f2
COCTOSIHMH BellIeCTBa
KontponsHas padora o teme "TemnoBeie
28 ;{Bne?m I/IBMepHCHI/Ie arperaTHbIX COCTOSIHUH bubmorexa LIOK
o p https://m.edsoo.ru/ff0a86ae
BEIlleCTBa
29 Onextpu3anys Tel. J[Ba poaa 3NMeKTpUIecKnux
3apsi0B
30 VYpok-uccnenoBanue "DIeKTpU3aIUs T
MHAYKUHMENH U TIPU CONMPUKOCHOBEHUHU"
31 B3anmopelicTBre 3apsDKEHHBIX Tell. 3aKOH Bubnuorexa IIOK
Kysona https://m.edsoo.ru/ff0a87e4
Onextpuyaeckoe nose. HampsokeHHOCTH
32 ANEKT pnqecxoro noJist. T1 I/II)H 201 bubmorexa LHOK
p - HprHI . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIINH NEKTPUUECKHUX MOJIeH
33 Hocurenu anekrpuieckux 3apsioB.
OnemeHTapHbIl 3apsa. CTpoeHue aToMa
34 IIpoBoaHUKY U AUIIEKTPUKU. 3aKOH bubnnorexa [JOK
COXpaHEHHMs JIEKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3anau Ha NpuMEHEHUE CBOMCTB Bubmmorexa IIOK
DIIEKTPUUYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
36 OneKTpUUecKuil TOK, yCIOBHS €r0 bubanorexa [JOK
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CYIIECTBOBAHUA. Wcrtounuku QJICKTPHUUICCKOT'O
TOKa

https://m.edsoo.ru/ff0a95a4

37 JleHcTBUS 3IIEKTPHYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenopanue "JlelicTBre
38 3JIEKTPHYECKOTO TOJSI HA TIPOBOAHUKH U 1
TIRIICKTpUKA"
39 DNEeKTPUUECKHUN TOK B METaJLIaX, KUIKOCTSIX bubnuoreka [TOK
U razax https://m.edsoo.ru/ff0a9838
40 DJneKTpudecKas Ierb 1 e€ COCTaBHBIC YaCTH
M Cuia Toka. JJaboparopHast paborta 05 Bubmmorexa [IOK
"U3MepeHune U peryIupoBaHKe CHUIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | Spommem: s Doy os B 10K
paTopras p p ' https://m.edsoo.ru/ff0a9e14
peTyIupOBaHNE HATIPSKEHUS
43 ConpoTuBjIeHUE IPOBOAHUKA. Y IENBHOE bubamorexa [JOK
COIPOTHUBIICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCHMOCTb
3JIEKTPUYECKOr'0 COIIPOTUBJIEHUS IPOBOIHUKA bubnuorexa [TOK
44 1 :
OT €r0 JUTHHBI, TUIOIIAIH MOMEPEIHOTO https://m.edsoo.ru/ff0aa738
cedyeHus U matepuaia"
45 3aBUCUMOCTB CHJIBI TOKA OT HaIPSDKCHUS. bubaunoreka [JOK
3akon Oma Juist yuacTka [erH https://m.edsoo.ru/ff0aad44a
JlabopatopHas pabota "Hccnenopanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 bubaunoreka [JOK
46 1 :
PE3KCTOP, OT COMPOTUBIIEHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pe3uctope”
47 [MocnenoBarenpHOE U MapaIIeTbHOE
COCJITHEHUS POBOJHUKOB
Jlabopatopnast pabota "[IpoBepka npasuia
CJIOXEHHUsI HANPSDKEHUH MTpH Bubmorexa [IOK
48 1 :
MOCJIEIOBATEIIEHOM COCMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlabopaTopnast pabota "[IpoBepka npasuiia
49 JUI CUJIBI TOKA MIPU HapayaeIbHOM 1 bubmorexa LIOK
\ https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemenne 3amau Ha mpuMeHeHHe 3akoHa OMa Bubmmorexa IIOK

JJIA pa3iingyHOTO0 COCAUHEHN A TPOBOJHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTa 11 MOIIHOCTB AJIEKTPHUUECKOTO TOKA. bubnnorexa [JOK
3akon Jxoyis-JleHmna https://m.edsoo.ru/ff0ab124
52 JlabopatopHas pabota "Omnpenenenue 1 Bubmmorexa IIOK
paboThI 1 MOIITHOCTH 3JIEKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUIecKue e U IOTPEeONTeIH
N Bubmmorexa IIOK
53 3JIEeKTPHUYECKON Heprun B ObITY. KopoTkoe https://m.e dscI)_E) ru/Ff0ab660
3aMBIKaHHe — )
[ToaroroBka Kk KOHTPOJIBHOU padoTe 1o TeMe
54 "DneKTpudecKre 3apsapl. 3apsHKCHHBIE Tela Bubmmorexa IIOK
u ux B3aumoaeicTeus. [1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUH TOK"
KonTponbnas pabora o teme
55 "DneKkTpudeckue 3apsbl. 3apsHKeHHBIE Tela bubnuoreka [TOK
u ux B3aumoaeicTeus. [1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUHN TOK"
56 [TocTostHHBIC MarHUTHI, UX B3aMMOJICHCTBHE
57 VYpok-uccnenoBanue "N3ydenue mnonen 1 bubnuoreka [TOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nosie. MarautHoe mnoJjie 3eMJIi | bubamoreka [JOK
€ro 3HaueHue U1 )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MaruuTHoe noiie
perel bubaroreka [TOK
59 ANEKTPUUYECKOT0 TOKa MarHuTHOE ToJIe https://m.edso0.ru/ff0acld?
KaTYyIIKA C TOKOM — )
IIpuMeHeHHE 3JICKTPOMArHUTOB B TEXHHUKE.
p P " N bubnnorexa [IOK
60 JlaGopatopHas padora "M3yueHune neiicTBus 0.5 https://m.edsoo.ru/ff0ac74a
MarHMTHOTI'O TI0JIsl Ha MPOBOJHUK C TOKOM" — -
DJIeKTPOIBUraTeNb IOCTOSIHHOTO TOKA.
Hcnonws3oBanu KTPOJBUTATENEH B
CTIONb30BAHNE JNEKTPOBHraTeNe Bubmiorexa [[OK
61 TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. https://m.edsoo.ru/ff0acs6e
JlabopatopHas pabota "KoHcTpynpoBanue u — :
U3ydeHHUEe PabOTHI IIEKTPOABHTATENS"
62 OmneiTel @apazes. 3aKOH DIEKTPOMATHUTHOM
unaykuu. ITpasuiio Jlenna
OnextporeHepatop. CriocoObl MOTydeHUs
63 ANEKTPUUYECKOH DHEPTUU. DICKTPOCTAHIINI
Ha BO30OHOBIISIEMBIX HCTOYHHKAX DHEPTHU
64 [ToaroroBka Kk KOHTPOJIBHON paboTe 10 TeMe

"DneKTpuuecKiue U MarHUTHbIE sIBIeHUS"
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KonrponbsHas pabota 1o teme

bubaunorexa [JOK

65 "DNeKTPUYECKHE U MATHUTHBIC SIBJICHHS" ! https://m.edsoo.ru/ff0ach14
66 PeseprHrIit ypok. Pabora ¢ TekcTamu 1o Teme 1 Bubmmorexa IIOK
"TeruioBble siBICHUA" https://m.edsoo.ru/ff0acc5e
67 PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme 1 Bubmmorexa IIOK
"TTOCTOSIHHBIHN DIICKTPUUECCKUHN TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHbIit ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHutHsbl€e siBieHus"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 2 14.5
9 KJIACC
N KoauuyectBo yacoB Jara DJleKTpPOHHBbIe HU(POBHIE
W Tema ypoka Beero Kontpoabnnie = IIpakrnueckue —— o6pa3oBaTe/IbHbIE
padoTsbl padoTsI pecypcesl
1 Mexanundeckoe aBuxkeHue. MaTepuanbHast 1
TOYKa
2 Cucrtema otcueta. OTHOCUTEIBHOCTD 1 bubmuoreka [TOK
MEXaHHIECKOTO JBHKCHHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE 1 bubmorexa LOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE TIpSIMOIMHEHHOE JIBHKEHHE. 1
CpenHsis ¥ MTHOBEHHAs] CKOPOCTb
5 IIpsiMosinHENHOE PaBHOYCKOPEHHOE 1 Bubmmorexa [IOK
JIBIDKCHHUE. Y CKOpeHUe https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh MPSIMOIMHEHHOTO
6 PaBHOYCKOPEHHOTO ABMKeHHS. [ paduk 1
CKOpPOCTH
7 Joxopema rers npn pamoyexapenon ) ) BuGmorera 10K
YCKOp DY PABHOYCKOPCHED https://m.edsoo.ru/ff0adb18
JBHMXXCHHUU I10 HAKJIOHHOH IINIOCKOCTH
8 Csob6oanoe nagenue ten. Onpitel anmies 1
O Tepmotn wacrora ofpautenan. Aunciin ) BuGmiorexa LIOK
PHOX patt ' https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 IlenTpOocTpEMUTENBHOE YCKOPEHUE 1
N bubaunoreka [JOK
11 IIepBelii 3axon HeroToHa. Bextop cuibl 1 https://m.eds00.ru/ff0ae612
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Bropoii 3akon Hetotona. PaBHonelicTByromas

bubanorexa [JOK

12 cuna https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH Hetorona. CyTmieprio3utiist CHi ﬁ:tlg?:il/(r)‘r:.ee[j}sgfrﬁlfaneQSZ

14 Pemenne 3a1a4 Ha MPUMEHEHUE 3aKOHOB Bbubnnorexa [JOK
Herotona https://m.edsoo.ru/ff0aeb6c

15 Cuna ynpyroctu. 3axon I'yia Eggs:lflﬁée%zlsg)(.)rﬁlfanecaZ

16 Pemenne 3amaq mo teme «Ciia yopyrocTm

17 JlabopatopHas paboTa «OrmnpeneneHue Bubmmorexa [IOK
JKECTKOCTH TPYKUHBI https://m.edsoo.ru/ff0aee28

Bubmmorexa [IOK

18 Ciura Tpertis s esoo u/ffoatr3s

19 Pemenue 3anaq no reme «Cuia TpeHUs» BH6H_HOTeKa LOK

https://m.edsoo.ru/ff0afa26

20 JlabopatopHas pabota "OmnpeneneHue bubnuorexa [IOK
K03 HUIMEHTA TPCHUS CKOJIBKCHHUS" https://m.edsoo.ru/ff0af8be

21 Pemrenne 3amau mo teme "3axkoHsl HeroToHA. bubarorexa [JOK
Cuuna ynpyroctu. Cuia Tpenus’” https://m.edsoo.ru/ff0afb8e

22 Cuna TSDKECTH M 3aKOH BCEMHPHOTO Bubmmorexa [IOK
TATOTEHHS. Y CKOPEHUE CBOOOIHOIO MaICHUsI https://m.edsoo.ru/ff0af044
Ypok-koudepenius "JIBIKEHHE Te BOKPYT

23 rpaBuTannoHHoro neHrpa (ConHeuHas
cuctema). ['amakTuku"

24 Pemenue 3anau nmo teme "Cuiia TSKECTH U bubanoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHUs" https://m.edsoo.ru/ff0af5f8

25 IlepBas kocmuueckas ckopoctb. HeBecomocTh Bubmorexa [IOK
U [IepPerpy3KH https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaibHOW TOYKH.

26 AbcomroTHO TBEpIOE Teno. PaBHOBECHE bubnnorexa [JOK
TBEPIIOTO TeJa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHHs

27 Mowmenrt cunbl. LlenTp Tsxxectu

28 Pemenue 3agau mo teme "MOMEHT CHIIBIL. Bbubnuoreka [IOK
enTp Tsorectr" https://m.edsoo.ru/ff0b02b4

29 [ToaroToBka Kk KOHTPOIBHOI padoTe To TeMe Bubmmorexa IIOK

"MexaHnueckoe ABMKEHNE. B3anmoeiicTsue

https://m.edsoo.ru/ff0b0408
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Ten
KonTtponsHas pabora o Teme

Bbubnnorexa [JOK

30 lle\j[IﬁxaaneCKoe nBKeHne. BzanmopneicTaue https://m.edso0.ru/f0b06ec
3 coupamennn mumyamen. Yapyroe nneynpyros Bubmorexa LIOK
B — https://m.edsoo.ru/ffob07fa
32 Pemenne 3anau o teme "3akoH COXpaHEHUS bubnnorexa [JOK
AMITYITBCa" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepeHuus "PeakTuBHOE NBHIKEHUE
B IIpUpPOJiE U TeXHUKe"
34 Mexannueckasi paboTa ¥ MOIIIHOCTh Egggzﬁée%Zcﬁ)?ﬁlffObOaB 4
35 Pabora critbl TsKECTH, CHITBI YIPYTOCTH H Bubmmorexa [IOK
CHUIBI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlabopatopHas paboTa «OmnpeneneHue paboTsl
36 CHJIBI TPEHUS IIPU PAaBHOMEPHOM JBM)KEHUH
Tela 10 TOPU30HTATHHON OBEPXHOCTI»
37 CBs13b oHepruu u padotsl. [loTeHunansHas
SHEprus
38 Kunernueckas sneprus. Teopema o Bubnuorexa IIOK
KHHETHYECKOH SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpPaHEHHMsI SHEPTUU B MEXaHUKE
40 JlabopatopHas paboTa «3y4eHne 3aK0Ha Bubmmorexa [IOK
COXpaHEHHUS YHEPTHN» https://m.edsoo.ru/ffOb12fe
a1 KonebareapHoe ABHKEHNE U €TO bubnnorexa [IOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroimue KonebaHus. BeiHyXIeHHbIS bubaunoreka [JOK
koJsiebanus. Pesonanc https://m.edso0.ru/ff0b20f0
43 MaremaTH4eCKUI U IPYKUHHBIN MasiTHUKK
4 rosmmnton wensoct npys b vacen uGmorexa LIOK
rpy3a» https://m.edsoo.ru/ff0b197a
45 IIpeBpaliieHre SHEPTUU IPH MEXAHUIECKUX
KoJIeOaHUSIX
46 Jlaboparopuas pabota «OnpenencHue bubamnoreka [JOK

4acTOTHI ¥ IEpHOJIa KONeOaHUH MPYKUHHOTO

https://m.edsoo.ru/ffOblaec
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MasiTHHKa»
JlabopatopHas pabota «IIpoBepka

Bbubnnorexa [JOK

47 HE3aBHUCHMOCTH TIepHoa KoebaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MOJBEIICHHOTO K HATH, OT MacCHl Tpy3a» P
Mexannueckue BonHbL. CBoicTBa
Bbubnnorexa [JOK
48 MexaHu4decKux BoiH. [IpomgonbHbIe 1
HOMEpCYHETE BOTHb POz https://m.edsoo.ru/ffob21fe
49 Ypoxk-koH(pepeHus "MexaHu4ecKre BOJIHBI B
TBEpIOM Tene. CelicMIUUecKne BOJTHEL"
50 3Byk. PacmpocTpaHenne u oTpakeHHE 3ByKa
51 Ypoxk-uccnenosanue "HabnroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
50 I'poMKxoCTh 3ByKa U BRICOTA TOHA.
AKYCTUYECKUI pEe30HAHC
53 Ypox-koHpepeHuus "YIbTpa3ByK U bubnunorexa [JOK
uH(Pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTe Mo Teme
bubnunorexa [JOK
54 "3aKOHBI COXpaHCHHA. MexaHH4YecKue ) 1
ONeOaAHNS 1 BOH" https://m.edsoo.ru/ff0b25f0
KonTtponbHas padota o Teme "3akoHbI
55 coxpaHeHHs. MexaHn4YeCcKue KOJICOaHus u
BOJIHBI"
56 DNEeKTPOMarHUTHOE MOJeE. Bubmmorexa [IOK
DJIeKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypox-konpepenuus "Hlkana Bubmiorexa [[OK
58 3JIEKTPOMArHUTHBIX BOJH. Mcnons3oBanue
o https://m.edsoo.ru/ff0b2fe6
2JIEKTPOMArHUTHBIX BOIH TSI COTOBOH CBSI3H" P
VYpok-uccnenosanue "M3ydenne cBONCTB Butmiorexa [JOK
59 AIIEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO
Vo 6I/IJII)I)HOFO Tenedora” B https://m.edsoo.ru/ffOb2c6c
60 Pemenne 3aa4 Ha onpeesieHNE YacTOTH M
JUIMHBI DJIEKTPOMAarHUTHOM BOJIHBI
61 DJIeKTpOMarHUTHas IPUPOJA CBETA. Bubmorexa [IOK
KOPOCTb CcBeTa. BOJIHOBBIE CBOIICTBA CBETA ps://m.edsoo0.ru
Ckop B i https://m.ed /ff0b31d0
Uctouynuku ceera. IlpsmonunneliHoe
Bubmorexa [IOK
62 pacrmpoctpaHenue cBera. 3arMenust CoytHIa 1 1

Jlynbl

https://m.edsoo.ru/ff0b3658
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3akoH OTpaXCHHUA CBCTA. 3ep1<ana. Pemenne

bubanorexa [JOK

63 3a/1a4 Ha MPUMCHCHHE 3aKOHA OTPaKCHHUS https://m.eds0o.ru/f0b38c4
cBeTa
64 [Ipenomienune cBera. 3aKOH IPEITOMICHHS Bubmmorexa IIOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHHUE CBETA.
Bbubnunorexa [IOK
65 Hcnonp30BaHue MOIHOTO BHYTPEHHETO https://m.edso0.ru/f0b3c5e
OTPaXXECHUsI B ONTHIECKUX CBETOBOJIAX
JlabopatopHas pabota "VccnenoBanne
66 3aBHCHMOCTH yTJIa TIPEJIOMJICHUS CBETOBOTO
Jyda OT yIJia MaAeHHs Ha TpaHuIle "BO3ayX-
crexio""
Ypoxk-koudepenius "Mcnonb30BaHue
67 MIOJTHOTO BHYTPEHHETO OTPAKCHHS:
CBETOBO/IbI, ONTHKOBOJIOKOHHASI CBSI3b"
bubanorexka [JOK
68 JIun3zel. OnTHYECKas CUIIA JIMH3BI https://m.edsoo.ru/fOb3f2c
69 [MocTpoeHue H300pakeHUH B THH3aX BH6H_H0TeKa 0K
https://m.edsoo.ru/ffOb444a
JlabopatopHas pabota "OmnpeneneHue
o bubarorexa [TOK
70| boryomoro peccromus u mrseakoft o Ptps:/im.edsoo.ru/ff0b4206
71 Ypok-koHpepenus "OnTudecKue JTHH30BbIC Bubmmorexa [IOK
npudopsr” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuyeckast cucrema. 3peHue BH6H_H0TeKa LOK
https://m.edsoo.ru/ff0b4684
73 Ypox-konpepenuus "edexrst 3penus. Kax
COXpaHHUTh 3peHue"
Paznoxxenue Genoro cBera B crieKTp. ONBITHI
74 Herotona. CiioxxeHne CrieKTpaIbHbIX I[BETOB. BH6H,HOTCKa LOK
Jlcriepeus cueta https://m.edsoo.ru/ff0c0f4c
JlabopatopHast padoTa "ONbITHI 110
75 Pa3I0KEHHUIO OEJI0Tro CBEeTa B CIIEKTP U Bubmorexa [IOK
BOCIPUSTHUIO IBETa MPEAMETOB ITPU UX https://m.edsoo.ru/ffOcOe2a
HaOJIOIeHUH Yepe3 IIBETOBBIE (PIIBTPHI"
Ypok-nipaktukyM "BosHoOBbIE CBOMCTBa
76 cBeTa: Jucrepcus, HHTeppepeHus 1

Judpakmus”
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77 OnbiThl Pesepdopna v nimanerapHas MoJenb bubnuoreka [TOK
aroma https://m.edsoo.ru/ff0c12a8

78 TToctynatst bopa. Mogens atroma bopa

79 HcnyckaHue 1 IOTTIOMICHAE CBETA aTOMOM. Bbubnnorexa [JOK
Ksantsl. JInneiyareie CIIeKTphI https://m.edsoo.ru/ff0c144c

80 Ypoxk-nipaktukyMm "HabimoqeHre cieKTpoB bubnuoreka [TOK
ucryckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTP U €€ BUIBI bubmmorexa [IOK

2 n https://m.eds00.ru/ff0c1672

82 Crpoenue aToMHOTO siapa. Hyknonnas Bubmmorexa [IOK
MOJEITb https://m.edsoo.ru/ff0c18ac

83 PammoaktuBHbIe peBpateHus. M30Tomb bubmorexa [IOK

A peBpatlt ) https://m.edsoo.ru/ff0clal4

84 Pemenne 3ampau mo teme: "PagnoakTHBHBIC bubanoreka [JOK
npeBparieHus’" https://m.edsoo.ru/ff0clb4da

85 [lepuox momypacnana

86 Ypok-koHpepennus "PagroakTHBHEIE Bubmmorexa [IOK
U3JTy4CHUS B IPUPOJIE, METUIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuu. 3aKOHBI COXpaHEHHUS Bubmorexa [IOK
3apsIOBOTO M MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBS3U aTOMHBIX sijiep. CBs3b MacChl bubaunoreka [JOK
Y DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pewenue 3anay no teme "fAnepusie peakuun"

9 Peaxuuu cunTe3a U AeneHUs saEp. bubaroreka [TOK
Uctounuku sueprun ConHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHus " nepHas SHepreTHKA.

91 JleficTBUS paJuOaKTUBHBIX U3JIy4€HUN Ha
JKUBbIE OPraHu3Mbl"

IToaroToBka K KOHTPOJIBHOI padoTe Mo TeMe

92 "DeKTpOMarHuTHOE MoJIe. Bubmorexa [IOK
OJIeKTpOMAarHUTHBIE BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBIIeHus"

KontponsHaas pabora mo teme
93 "DIeKTpOMArHUTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOTHEL. KBaHTOBEIC
siBrieHus"
94 [ToBTOpenue, obobmeHue. JlaboparopHsie Bbubanorexa [TOK
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paboTsl o kypey "B3auMoneiictBue Ten"
IToBTOpenue, obobmenue. Pemrenne

https://m.edsoo.ru/ff0c245a

Bbubnnorexa [JOK

95 E)aC‘{CTHBIX " Ka‘-ICCTBE'?'HHLIX 3a/1a4 110 TEME 1 https://m.eds00.ru/f0c2572
TenioBble IPOLIECCHI
IToBTOpenue, obobmenue. Pemrenne Bubmiorexa [[OK
96 pacUYeTHBIX M KaYeCTBEHHBIX 3a]1ad 110 TeMe 1 .
o o https://m.edsoo.ru/ff0c2a22
KII/I TemIoBsIX ABUTaTENCH
IToBTOpenue, obobIIeHue. Penienue Butmorexa LIOK
97 pacUYeTHBIX M KaYeCTBEHHBIX 3a]1ad 10 TeMe 1 .
o " https://m.edsoo.ru/ff0c2b30
KIIJI snekTpoycTaHOBOK
98 [ToBTOpeHue, odoOIeHKe. JlabopaTopHbIe 1 1 bubnunorexa [JOK
paboTsl Mo Kypcy "CBeTOBbIE SBIECHHS" https://m.edsoo.ru/ff0c2c52
99 IToBTopenue, 0606meHue. PaboTa ¢ TekcTamu 1 bubanoreka [JOK
1o TeMe "3aKOHbI COXpAaHEHHS B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, o6obmenue. PaboTa ¢ Tekctamu 1 bubarorexa [JOK
o Teme "Konebanus u BoaHb!" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, o6obmenue. PaboTa ¢ Tekctamu 1 bubarorexa [JOK
o TeMe "CBeToBEIE sABIICHH" https://m.edsoo.ru/ff0c3044
IToBTopenue, 0606meHue. PaboTa ¢ TekcTamMu
102 " " 1
o Teme "KBanToBas u simepHas puzuka
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 27
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» ®usuka, 7 xkmacc/ [lepsimkua A.B., O0mecTBo ¢ orpaHHYEHHOI OTBETCTBEHHOCTRIO «}I31aTeIbCTBO
«Qx3ameny * Ousuka, 8 kinace/ [epbimkun A.B., OOIIECTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO «JIPODA»;
AxuunonepHoe o0miectBo «M3narensctBo «IIpocsemenuey * ®usuka, 9 knace/ [epeimkun A.B., lytauk E.M.,
OO11ecTBO ¢ OrpaHUuEHHON 0TBETCTBEHHOCTHIO «[IPODAY; AkunonepHoe o01iecTBo «M31aTenseTBo
«IIpocsemenue»
METOJUYECKUE MATEPHUAJIBI JJIS1 YUUTEJIA
7 KJIIACC 1.Pabouast mporpaMma.
2. [IporpammMe! ocHOBHOTO 00mIero obpa3osanus. usmuka. 7 — 9 kmaccsl (aBTopsl:A.B.Ilepeimkun, H.B.
Ounonosny, E.M. T'yTHHK).
3. Pabouas nporpamma mo ¢pusuke. 7 xinace/ Cocr. T.H. Cepruenxo. — M.: BAKO, 2014, B cooTBeTCTBHH C
BEIOPaHHBIM yIEOHUKOM:
4. Mepeimkue A.B. @usnka. 7 xrace. YueOHUK 1t 001eo0pa3oBaTenbHbIX yapexaeanit . M.:[Ipoga. 2011
5. Jlykamuk B.1. COOpHHK BOIPOCOB H 3311
IIpoceemenue, 2010. —192c.

8 KJIACC 1. Pabouast mporpamma. dusuka. 7 — 9kiacchl: y4eOHO-METOAUIECKOTO MOCOOHs
/coct.TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. — 398,(2) 2. [IporpaMMbl OCHOBHOT'O 00IIEro
obpazoBanust. Dusuka. 7 — 9 kiaccsl (aBTopsl: A.B.Ilepriukun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas nporpamma mo ¢usuke. 7 kiace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBHH C
BBIOpAaHHBIM Y4E€OHUKOM:

4. Mepeimkua A.B. ®usuka. 7 knace. YueOHUK 1 001eo0pa3oBaTenbHBIX yupexkaeHuit . M.:Ipoda. 2011
5. Jlykamuk B.. COo0pHHK BOnpocoB 1 3a1a4 no ¢usuke. 7-9 xi. — M.: [Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. PazHOYpOBHEBBIE CaMOCTOATENBHBIC U KOHTPOJIEHBIE paOOTHI. —5-¢ M31aHue, -
M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xinacc. JJabopatopusie padbotel. KorTponpHsie 3ananns. —Capatos:Jlureii, 2014.
8. «KoHTponsHO-13MepuTenbHbie Matepuaibl. @usnka. 7 kinacc/Coct. H.U. 3opun. — 2-e uzn.,nepepad. —
M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nocodue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:
10.A.B. Ilepsoikun Ouzuka-8xi 2017 M. Ipoda

11.H.B. ®unonosuy Metoauueckoe nocobue 2015 M. Jlpoda

12.A.E. Mapos, E.A. Mapon CaMO0CTOSITEIbHBIC U KOHTPOJIbHBIC paboThi-8 kiace 2017 M. [Ipoda

13.B.B. Illaxmarosa ,0.P. Hledep Juarnoctudeckue padboTsl -8 kiacc 2016 M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuiit Coopark Bonpocos u 3agad 2015 M. [Ipoda

9 KJTACC 1. Pabouas nporpamma. @msuka. 7 — 9kmaccel: yaeOHO-METOIMUYECKOTO TOCOOHUS
/coct.TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2) 2. [IporpaMmbl 0OCHOBHOTO 00IIIEro
obpazoBanus. Omuka. 7 — 9 xracce (aBropsr: A.B.Ieprimkun, H.B. ®unonosud, E.M. I'yTHHK).
3. Pabouas nporpamma o ¢pusuke. 7 xinace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBHH C
BBIOPAHHBIM y4EOHUKOM:

4. Mepormkua A.B. ®usuka. 7 kinace. YueOHUK 17151 0011e00pa3oBaTenbHbix yupekaeHuit . M.:Ipoda. 2011
5. JIykamuk B.W. CoopHUK Bonpocos u 3a1a4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.
6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBEIE CaMOCTOSATEIBHBIE M KOHTPOJIBHBIE PabOTHL. —5-€ H3/1aHue,-
M.MJIEKCA, 2013.
7. ActaxoBa T.B. ®usnka. 7 kinacc. JlaboparopHsie padoTsl. KoHTponbHbie 3ananus. —Capatos:Jlunei, 2014.
8. «KoHtponsHo-m3MepuTenbHble Matepuaibl. @usnka. 7 kinacc/Coct. H.U. 3opun. — 2-e nzn.,nepepad. —
M.:BAKO, 2013.

9. Mapon A.E. ®usnka. 7 knacc: yueOHo-meToaudeckoe nocobue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123¢c
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
7 KJIIACC . bubanoreka — Bcé 1o npeamety «Pusuka». — Pexxnm nocryna: http://www.proshkolu.ru
2. BuneoonsiThl Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

3. Eannas komteknus mudpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum noctyna: http://school-
collection.edu.ru

4. nTepecHble MaTepHaibl K ypoKaM (U3UKH 110 TeMaM; TECTHI 110 TeMaM; HarJISIHbIe TOCOONS K ypOKaM. —
Pesxxum nocrymna: http://class-fizika.narod.ru

5. Iudposeie 0Opa3oBaTenbHbIE pecypebl. — Peskum qoctyma: http://www.openclass.ru
6. DiekTpoHHBIe yueOHUKH 0 (pusuke. — Pesxxum mpoctyna: http://www.fizika.ru

8 KJIACC 1. bubnunoreka — Bcé o npenmety «Pusuka». — Pexxum nocryma: http://www.proshkolu.ru

. Bumeoomnsiter Ha ypokax. — Pexum moctyna: http:/fizika-class.narod.ru
3. Enunas xosutexius qudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexum
nocryna: http://school- collection.edu.ru
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4. VlHTepecHble MaTepHalibl K ypokaM (hPU3HUKH IO TEMaM; TECTHI [0 TeMaM; HarLIIHBIC TI0COOUS K YPOKaM. —
Pesxxum nocrymna: http://class-fizika.narod.ru

5. ludpossie o6pa3zoBatenbHbIe pecypehl. — Pexxum moctyna: http://www.openclass.ru

6. DekTpoHHbIe yueOHUKY 1O (usuke. — Pesxxum mpoctyna: http://www.fizika.ru

9 KJTACC 1. BuneoomnsiTsl Ha ypokax. — Pexxum moctyma: http:/fizika-class.narod.ru

2. Enunast kosuekius nudpoBeIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum mocrtyma: http://school-
collection.edu.ru

3. MHTtepecHble MaTepuabl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM; HarsIHbIE OCOOHS K ypoKaM. —
Pexxum moctyma: http://class-fizika.narod.ru

4. ludpossie 0OpazoBarteNbHbIC pecypesl. — Peskum mocrtyma: hitp://www.openclass.ru

5. DnekTpoHHbIe yueOHuKH 1o (usuke. — Pexxum nocrymna: http://www.fizika.ru

6.Jlucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ OtkpserThrit kinace. CeTeBoe 06pa3zoBaTeibHOE
coobmectBo. http://www.openclass.ru/node/109715

7. Enunas xomutekius nudpoBsix o0pa3zoBaTebHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

8. denepanbHblil HEeHTP HHDOPMALMOHHO-00pa30BaTeNIbHBIX pecypcoB. hitp://www.fcior.edu.ru/

9. Nurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 centsa0psi» MaTepuansl o Gusuke. http://archive.lseptember.ru/fiz

11. Annmanuu puzndeckux oowvektoB. http://physics.nad.ru/

12. Xusas dusuka: obyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/

