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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUsS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOMN
nporpammel, ripeactaBieHHbx B PI'OC OO0, a Takke ¢ yuétoM denepaibHoi pabodeit mporpaMMbl
Bocriutanust u Konuenimu npenoaBanus yueOHoro npeamera «Pu3nkay.

Copnepxanue mporpaMMbl 1O (U3UKE HAMpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOIIMXCsl W OpraHu3alyio M3ydeHHs (U3MKH Ha JeATeIbHOCTHOH ocHoBe. B
porpamMMe 1o (pu3MKe y4UThIBAIOTCS BO3MOKHOCTH Y4eOHOIO IpeaMeTa B peaau3aluu TpeOoBaHUMN
OI'OC OOO K mIaHUPYEMBIM JINYHOCTHBIM M METAIIPEIMETHBIM pe3ysbTaTaM OOYy4EHHs, a TaKkKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus.

[Iporpamma 1no ¢u3MKe ycTaHaBIMBAaET pacHpeieieHue ydyeOHOro marepuana IO Tofam
o0y4yeHus (1o Kjlaccam), MpeajaracT NPUMEPHYIO MOCIEI0BaTEIbHOCTh U3yUCHUS TE€M, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCS.

IIporpamma no ¢usuke paspaboTaHa C LEJNbIO OKa3aHUs METOJUYECKOW MOMOILM YYHUTENIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

dusnka SBISIETCS CUCTEMOOOPA3YIOIIMM Ui €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOIECCOB M SIBICHUH, HM3Y4aeMbIX XWUMHEH,
Ouosiorueit, acrpoHomueil u ¢uznuyeckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO
KapTUHY MUpa, IPeAOoCTaBIIsieT Haubosee sicHble 00pa3libl IPUMEHEHHsI HAyYHOI0 METO/1a IO3HAHUS,
TO €CTh CIT0C00a MOTYYECHHUS JOCTOBEPHBIX 3HAHHUIA O MHUPE.

OpnHa U3 TTIaBHBIX 337124 (PU3UUECKOT0 00pa30BaHUs B CTPYKTYpE 0OIIET0 00pa30BaHMUs COCTOHT
B (DOPMHUPOBAHUU €CTECTBEHHO-HAyYHOU TPAMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IPEANOJIAraeT OBJIAJECHHUE  CIEIYIOLIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMHI €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb!

® HAy4YHO OOBSACHSTH SBIICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® MHTEPNPETUPOBATh JAHHBIE M MHCIOJIB30BaThb HAyYHBIE JIOKA3aTEIbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

Henn wusyuyeHuss ¢uU3MKM Ha YpPOBHE OCHOBHOTrO oOmero oOpa3oBaHMsI OIpENEIeHbl B
Konuenmuu npenonaBanus ydeOHoro mnpeamera «®usnka» B 00pa30BaTelIbHBIX OPraHU3ALMAX
Poccuiickoit ~ ®expepanuu, pealn3ylOIIMX  OCHOBHbIE  00lIeoOpa3oBaTelbHblE  MPOrPaMMBI,
yTBepkaEHHON pemeHneM Komnernn MunncrepctBa npocsemenus Pocculickoit ®Denepaunn
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Henu usyvyenus ¢pusuku:

e [puUOOpETEeHHE MHTEpeca M CTPEMJICHHsS] OOy4arolIuXcs K HAYYHOMY HU3YUEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTaBICHUH O HAydHOM MeToJe TMOo3HaHUS U  (HOpMHUpOBaHHE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3Y4YEHHMsS] OCHOB CTPOCHHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHue npeacTaBIeHU 0 posd GU3MKHU AJIS pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHUI;



pa3sBUTHE TMPEICTaBICHUM O BO3MOXKHBIX chepax Oyaymel mnpodeccuoHaTbHON
NESTETLHOCTH, CBS3aHHOM ¢ (PU3MKOW, MOATOTOBKA K JajbHEHIIEMy OOYYEHHIO B ITOM
HaIpaBJICHUU.

JloCTIKEHHE ITHX IieNieil mporpaMmbl 1o (pU3KMKe HAa YpOBHE OCHOBHOTO OOILEro 0O0pa3oBaHHS
o0ecreynBaeTcs pelieHueM CIeIyomuX 3aAay:

NpUOOpPETeHUE 3HAHUI O JUCKPETHOM CTPOCHUM BELIECTBA, O MEXAHWYECKUX, TEILJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

NpUOOPETCHUE YMEHHUU OIMCBHIBATh M OOBSCHATH (PU3MYECKUE SBJICHUS C UCIIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PELICHUS MPOCTEHINX PACUETHBIX 3a/1a4 C MCIOJIb30BaHUEM (DPU3NYECKUX
MoJIeJIed, TBOPYECKHUX M MTPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUU HAOJIOAATh MPUPOIHBIC SBJICHUS W BBINOIHATH OMBITHI, JIAOOPATOPHBIC
paboThl W OKCHEPUMEHTAIbHBIC WCCICIOBAHUS C HCIIOJB30BAaHHEM HW3MEPHTEIBHBIX
puOopoB;

ocBocHHE TIpUEMOB pabOThl ¢ WHPOpMaNUEH (UIUIECKOTO COJEPKAHMS, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIDKCHHUSAX (PU3MKU, aHAIHU3 M KPUTUYECKOE OI[CHUBAHUE
nH(pOpMAIIHH;

3HAKOMCTBO €O cdepaMu TpodeCCHOHATHHONW AEATEIHbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUCCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B HEZEN0).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3neua 1. ®usuka u e€ posib B NO3HAHMHN OKPY KAIOLIEro MUpa.

®usuka — Hayka o npupone. SBnenus npuponsl. Pusnueckue SBICHUA: MEXaHUYECKHE,
TEIUIOBbIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

@usnueckue BenWYMHBL. M3mepenune (usmueckux BenuuumH. Du3HUecKHe TPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTEMa €IMHMUII.

Kak ¢u3uka u npyrue ecrecTBEHHblE HayKH M3y4aroT NpHpoly. EcTecTBeHHO-HayuHBIN METOA
MIO3HAHUA: HAONIOJIEHHEe, ITOCTAaHOBKAa HAy4YHOI'O BOIIPOCA, BBIABM)KEHUE T'MIIOTE3, HIKCIEPUMEHT I10
IpOBEpKE TuUMoTe3, OOBsiCHEHHWe Habmomaemoro sBieHus. OnucaHue (GU3NYECKUX SBICHUH C
IIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHHUS.

2. Ousnueckue NpuOOpPHl M MpoIeaypa MpsSMBIX H3MEPEHHH aHaJOrOBHIM U LU(POBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

OmnpeneneHue 1EeHbl JeJIeHUs IIKalbl U3MEPUTEIBHOI0 PUO0pa.
N3mepenue paccTossHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTA.

Onpenenenne pasmMepoB MaJIbIX TEIl.

ok wbdE

N3mepenue TtemmepaTypbl TpU TOMOIIM JKUAKOCTHOTO TEpMOMETpa U  JIaTYMKa
TEeMIIePaTypBhl.
6. IlpoBeneHHWe WuCCIICOBaHMS 110 MPOBEPKE THIOTE3Bl: JaIbHOCTh TONETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BellleCTBA.

CrtpoeHue BeliecTBa: aTOMBI U MOJICKYJIBI, UX pa3mepbl. OMbITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEIIECTBA.

JIBukenune yactul] BemiecTBa. CBsi3b CKOPOCTH JIBMDKEHHS YACTHI[ C TEMIEpaTypoil.
BbpoynoBckoe naBuxenue, auddysus. BsaummoneiicTBMe dYacTuil BelIeCTBA: NPUTHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH U TBEPIBIX (KPUCTALITUYECKHUX )
Ten. B3auMOCBs3b MeXAy CBOWCTBAMHU BEIIECTB B pPa3HBIX arperaTHBIX COCTOSHUSX U UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HabGmoneHne 6pOoyHOBCKOTO JBHKEHUS.

2. HabGmronenue nuddysuu.

3. HaOmromenue sBneHUM, OOBACHAIOIIUXCS TMPUTSHKECHHEM WIH OTTAJKUBAHHEM YaCTHUIL

BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C UCTOIB30BaHUEM (poTorpaduii).

2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACHIUPEHUS T'a30B.

3. OmbITHI IO OOHAPYKEHUIO JCHCTBYS CHIT MOJICKYJIIPHOTO MTPUTSKCHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe nBHkeHHe. PaBHOMepHOe M HepaBHOMepHOe ABMkeHue. CkopocTb. Cpenusis
CKOPOCTH MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTH u BpeMeHU JIBIKEHUSI.



SIBnenune nHepuuu. 3aKOH MHEpUUU. B3auMoaelcTBue Tesl Kak MpUYMHA U3MEHEHUsI CKOPOCTH
IOBUOKEHMsT Tenl. Macca kak Mmepa MHepTHOCcTH Tena. IlnotHocth BemiectBa. CBs3b IIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B eIMHUIIE 00BbEMA BEIIEeCTBA.

Cuna Kak xapakTepUCTHKa B3auMoJeicTBuA Teia. Cuia ynpyroctd U 3akoH I'yka. 3mepenue
CWJIBl C MOMOIIBK JUHAMOMETpA. SIBI€HUE TATOTEHUs M cwiia TskecTh. Cuila TSKECTH Ha JPYrux
mwia"Herax. Bec Tema. Hesecomocts. CroxkeHHE CHJ, HAIpPaBJIEHHBIX IO OJHOM IpPSAMOIA.
PaBHogelicTByromas cuil. Cuna tpenus. TpeHue CKoabKEeHHUs U TpeHHe MoKos. TpeHue B nmpupojae u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHMYecKOro ABMKEHHS Tela.

N3mepenue ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.
Habmtoienue siBjeHUs] UHEPIIUH.

Habumoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

ok wpdE

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH pPABHOMEPHOTO [BIDKEHHUS (IIapuKa B SKHJIKOCTH, MOJENU
AIEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

2. OmpeneneHue CpeAHEH CKOPOCTH CKOJBKEHUS Opycka WIM IIapuKa I0 HAKJIOHHOM
MJIOCKOCTH.

3. Ompeznenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHS (AedopMaii) TPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJBKEHHUS OT Beca Tela u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIIICHHWS] W YBEIMYCHHUS JaBieHus. [laBmeHue raza. 3aBHCHMOCTH
JaBJeHUs raza oT o0bEMma, Temmeparypsl. [lepenada naBrneHus TBEPABIMH TelaMH, XKHJIKOCTAMHU U
razamu. 3akoH [lackans. [TneBMaTH4eckue MaliHbl. 3aBUCUMOCTD JAaBICHUS KUIKOCTH OT TITyOWHBI.
IM'uapocraTuyeckuit napagokc. CooOmiaronuecs: cocysl. ['uapaBinueckiue MEXaHU3MBI.

ATtmocdepa 3emnu u atmocdepHoe aaBieHue. [I[pudnHbl CylecTBOBaHUS BO3IYIIHOM 0007I0YKH
3emnu. Ombit Toppuyermnu. M3mepeHune aTtMocpepHOTO HaBieHHs. 3aBUCHMOCTh aTMOC(HEpPHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzMepeHus: aTMochepHOro AaBIeHUSI.

JlelicTBHE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITamkuBaromas (apxuMeioBa) cuia.
3akon Apxumena. [1naBanue ten. Bo3ayxoruiaBanue.

JHemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

Ilepenada naBineHUs KUIKOCTHIO U Fa30M.

Coobmarommecst CoCy/bl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMOC(hEepHOTO TaBICHHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YaCTH Tejla W TUIOTHOCTH

ok wbdE

JKHUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.
VYcnoBue nnaBaHus TeN: MJIaBaHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT COOTHOIICHHS

© ~

IUIOTHOCTEN TeJIa U )KUIKOCTH.



Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIC OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTH
Tena.

2. OmpezeneHue BbITAJIKUBAIOIIEH CHUIIbI, EHCTBYIONIEH Ha TEIO0, MOTPYKEHHOE B )KUJIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTHU BBHITAJKUBAIOIIEH CHIIbI, JEHCTBYIONIEH Ha TEJIO B MHUAKOCTH, OT
MaccChl Tela.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CUJIbI, AEHCTBYIOLIEH HA TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTb YaCTH TEJA U OT IJIOTHOCTHU KHUIKOCTH.

5. KonctpyunpoBanue apeomerpa WM KOHCTPYUPOBAaHHWE JIOJKM U oOmpejelieHue eé
IpPy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunyeckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBUiIO paBHOBecHs phluara.
[Ipumenenue mpaBuia paBHOBECHS pbldara K 0Joky. «3omotoe npaBuio» mexanuku. KIIJ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckast v noreHuuanbHas sueprus. [IpeBpaienne oqHoro Buaa
MEXaHUYECKOM PHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Omnpenenenue paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUU TeNa 10 TOPU30HTATBHON

ITOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblUara.

3. Hsmepenne KIIJI HaKIOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUSI MEXAaHUYECKOU SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpPUM CTPOEHMs BemecTBa. Macca u
pasMEpPbL aTOMOB nu MOJICKYIIL. OHI)ITBI, MOATBCPKAAOIIUC OCHOBHBIC ITOJIOKCHU A
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOro COCTOSIHMM BemlecTBa. Kpucramumueckue u
amopdubie Tena. OObsICHEHHE CBOWMCTB ra30B, JKUAKOCTEH M TBEPABIX TEN HA OCHOBE IOJIOKEHUI
MOJ'IGKYJ'IHpHO--KHHGTH‘IGCKOﬁ TCOpHHU. CMauuBaHue u KalmWJUIAPHBIC SIBJICHUA. TermoBoe paciupeHUc
U CKaTue.

Temnepatypa. CBs3p TeMIEpaTypbl CO CKOPOCTBIO TEMJIOBOIO JBMKEHHS YacTUl. BHyTpeHHsA
sHeprus. CrnocoObl U3MEHEHUs] BHYTPEHHEH SHEpruu: Teruionepenaya u copeplieHue padboTsl. Buabl
TEeIUIoNepeiadn: TeMIONPOBOJHOCTh, KOHBEKLIUS, N3TyUEHHE.

KonnuectBo TemnoTsl. VYaenbHas TEIIOEMKOCTh BellecTBa. TemI00OMEH U TEmIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBieHne ¥ OTBepAeBaHHE KPHCTAIIIMYECKUX
BEIIECTB. YienbHas TeroTa miasienus. [lapoobpa3zoBanue u konaencamus. Mcnapenue. Kunenue.
VYaenbHas Termiota mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMochepHOro
JTaBJICHHUS.

Bnaxnocts Bo3ayXa.

OHeprus TOIMBA. Y ieJbHasl TEMJI0Ta CTOPAHHUS.



[Tpunnumer pabote TernoBbix aurateneit KI1J[ remmoBoro nurarens. TenjaoBbie IBUTATEIN U
3alllUTa OKPYXKAIOIIEH Cpe/Ibl.
3aKOH coxpaHeHm{ nu HpeBpameHmI 3Hepr1/11/1 B TCIIJIOBBIX npoueccax.

Jemoncmpavyuu.

1. HaGmronenune OpOyHOBCKOTO IBHIKCHHUSI.

2. Hab6mronenue nuddysuu.

3. HabGmronenwue siBlIeHU CMauyuBaHUs U KalTWJUIIPHBIX SIBJICHUU.

4. HaOmoaeHue TeraoBOro paciiupeHus Te.

5. V3MmeHenue naBieHHs raza npu U3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAKICHUH.

6. IlpaBuna u3MEpeHUs TEMIIEPATYPHI.

7. Bunel Temionepenayu.

8. OxuaxkaeHue mpyu COBEpPIICHUU PaOOTHI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHeHuUE TETIIOEMKOCTEH pa3IMYHBIX BELIECTB.

11. HaGnroieHre KATICHUSI.

12. HaGnroeHre mocTOSHCTBA TEMIIEPATyPhl IPH IJIABICHUU.

13. Mozaeny TemI0OBhIX IBUTATEIEH.

Jlabopamopusie pabomot u onvimel.

1. OmbIThl IO OOHAPYKEHUIO ACHCTBHSI CUII MOJICKYJISIPHOTO MTPUTSKCHUS.

2. OmnbIThI MO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WITU caxapa.

3. OmnbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEll.

4. Ornpepenenue 1aBjieHUS BO3AyXa B OAJIJIOHE MITIPHUIIA.

5. OMnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHHUS BO3/yXa OT €ro o0b&éMa M HarpeBaHUs
WJIH OXJIQXKICHUS.

6. IlpoBepka rumoTe3bl JIMHEHHOM 3aBUCHUMOCTH  JUIMHBI  CTOJOMKA KUAKOCTH B
TEPMOMETPHUYECKOHN TPyOKe OT TeMITepaTypshl.

7. HabGnroneHne U3MEHEHHS BHYTPEHHEH SHEPTHH TeJla B Pe3y/IbTaTe TEIUIONEePeIadl U paOOThI
BHEITHUX CHUIL.

8. HccnenoBaHue sSBJICHHS TEIJIO0OMEHA MPH CMEUTMBAHUH XOJIOAHOMN U TOpSYEi BOBI.

9. OmpezeneHue KOJMHYECTBA TETUIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
METATUICCKUM ITHITUHIPOM.

10. OnpeneneHue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHUs.

12. Onpenenennre OTHOCUTENHLHOM BIKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIb/IA.

Pa3pes 7. DiiekTpuyeckne 1 MATHUTHBIC SIBJICHHSA.

Onexrpuszauus Ten. [[Ba pona 3J€KTpHUYECKHX 3apAnoB. B3aumonelicTBue 3apsKEHHBIX TeEIl.
3akoH KYJ'IOHa (3aBI/ICI/IMOCTI> CHIJIBI BSaHMOHGﬁCTBHﬂ 3apsKCHHBIX TCJI OT BCJIWYHHBI 3apsAJ0B U
pacCcTOSHUS MEXY TeJIaMu).

Onexrpuueckoe mnojie. Hanpspk€HHOCTh 3nexTpuueckoro mnois. IlpuHnun cyneprnozunun
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsAioB. DJIEMEHTAPHBIA 3JIEKTpUYeCcKuil 3apan. CTpoeHue aroma.
[IpoBOTHMKYM M AVDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUYECKOIO 3apsiia.

3JICKTpI/I‘{CCKHﬁ TOK. Y CJIOBHUS CYHICCTBOBAHUSA BJICKTPUUICCKOTO TOKA. M cTOYHHKY TOCTOSTHHOTO
TOKa. HeﬁCTBHH QJICKTPHUYICCKOI'0 TOKa (TGHHOBOC, XUMHYCCKOC, MaI‘HI/ITHOC). 9HCKTpI/I‘-ICCKI/II71 TOK B
KHUOKOCTAX U ra3ax.



DnekTpuyeckas uenb. Cuiia Toka. IJIeKTprudeckoe HanpsbkeHue. ConpoTUBIIEHUE MPOBOJHUKA.
VnenbHOoe compoTuBieHHE BeliecTBa. 3akoH Oma juisi ywyactka uenu. [lociemoBarenbHoe U
napajuieJIbHOE COeTUHEHUE MPOBOTHUKOB.

PaGoTa ® MOIIHOCTH AJEKTPUYECKOTO TOKa. 3akoH Jlkoyns—JIeHna. DneKTpuvecKkue menu u
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossHHblE MarHuThl. B3auMoaencTBME MOCTOSHHBIX MAarHWToB. MarHutHoe ToJIe.
MarnuTtHoe mnojie 3emMiId U €ro 3Ha4eHue s Ku3HU Ha 3emie. Onbit Dpcrena. MaruuTHoe mose
3NEKTPUYECKOTO TOKa. [IpuMeHeHHne 3IeKTpOMarHuToB B TE€XHHUKE. [[eHiCTBHE MAarHUTHOIO IOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSIHHOIO TOKA. VCIonb30BaHHUE 3IEKTPOJBUraTecii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®Papanes.  SBneHue  snexkTpoMarHuTHOM — mHAaykuuu.  [lpaBuno  JleHna.
Onekrporenepatop. CrnocoObl  MOJTYYEHHsS] AJIEKTPUYECKOW SHEPrUu. DJIEKTPOCTAaHIMH  Ha
BO300OHOBJISIEMBIX UCTOYHHKAX SHEPTHUH.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa poJia JIEKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CeTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUs ICKTPUUECKUX 3aPsI0B.
[IpoBOIHMKY U AUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MOJIS.
HcTouHNKH TOCTOSHHOTO TOKA.
JIeNCTBUA SIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B KHUIKOCTH.
. ['a30BbIi1 pa3psia.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3mepenue a1eKTpuyecKkoro HanpsHKEHUS BOTBTMETPOM.
. Peocrat u mMara3zuH conpoOTHBIICHUN.
. B3aumopeiicTBre mOCTOSIHHBIX MarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS TIOJTI0COB MarHuTa.
. MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHO€ noje Toka. DIeKTPOMarHur.
. [lelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOBUTATENH MTOCTOSTHHOTO TOKA.
. UccnepoBanue siBIEHUS 3J1€KTPOMAarHUTHOM MHIYKIUH.
. OnbrTer @apapest.
. 3aBUCHMOCTD HaIpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopmuvie pabomul u onvimol.
OnbITHI 10 HAOTIOCHHUIO STIEKTPU3AIUH TeTl HHIAYKIIMEH U IPH COMPUKOCHOBEHUH.
UccnenoBanue AEMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOTHUKHU U AUDIICKTPUKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaPsKEHUSI.

CoNoORr Wb
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6. HccrnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MIYLIETO 4Y€pe3 pPEe3UCTOp, OT CONPOTHUBICHMS

pe3ucTopa 1 HANpSHKEHUs Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO COIIPOTUBIIECHHS IPOBOJAHMUKA OT

€ro JJIMHBI, IUIOIIAIU IIONIEPEYHOr0 CEYEHHU U MaTepHalla.

8. IlpoBepka mnpaBuia CIOKEHHsI HANpsOKEHUH IPU IOCIENOBAaTEIIbHOM COEIMHEHHM JBYX

PE3UCTOPOB.

9. TIpoBepka mpaBuiia Ui CHUIIBI TOKA MPH NMapaUICITbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOIO TOKA, HIYLIETO Yepe3 PE3UCTOP.

11. OnpeneneHyre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUS Ha HEH.

13. Onpenenenne KIIJI narpeBarens.

14. NccnenoBaHre MarHuTHOTO B3aUMOJIEHCTBHUS TIOCTOSSHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOIO HOJIsI TOCTOSIHHBIX MarHUTOB IPU UX OObEUHEHUH U PA3/ICICHUH.

16. MccnenoBanue ASCTBUS SJEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEMCTBHSI KAaTyIIKHM C TOKOM U

Mar"uTa OoT CHJIbl TOKAa U HaIIPABJICHUS TOKA B KaTYyIIKE.

18. N3yueHnue neicTBUS MArHUTHOTO I10JIs1 Ha TPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue 1 u3y4eHne padOThI AJIEKTPOABUTATEIS.

20. Usmepenne KI1/ anexTpoaBuraTrenbHON YCTAaHOBKH.

21. OnpITel MO HCCIIEAOBAHUIO SIBJICHUS OSJEKTPOMAarHUTHOW HHAYKLIUHU: HCCIEI0BaHHE

W3MEHEHUI 3HaYCHMsI M HAIIPABJICHUS NHAYKIIHOHHOTO TOKA.
9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe naBukeHHE. MarepuanbHas Todka. CucremMa orcu€ra. OTHOCUTEIBHOCTH
MEXaHWYECKOr0  JBWXKEHMA. PaBHOMepHOe  mpsMoiuHEWHOe  ABMkeHHe.  HepaBHoMepHOe
npsiMoJiuHeHOe ABMkeHue. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja P HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsMouHelHoe BwkeHne. CBoOoaHOEe majneHue. OTBITHI
lNanunes.

PaBHOMepHOE BMXKEHME 11O OKpYX)HOCTH. [leproa u yactora obpamenus. Jlunelinas u yrionas
ckopocTH. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

IIepBeii 3akoH HproToHa. Bropoii 3akoH Herotoma. Tperwit 3akoH Hsrorona. IIpuHiun
CYINEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS CKOJIBKEHHUs, CUjla TPEHUS MOKOS,
JpyTy€ BUIbl TPEHHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOT'O TATOTEHUS. Y CKOpEeHHE CBOOOJHOro majeHus. JIBumkeHue
ma”eT Bokpyr Connua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKH.

PaBHOBecue marepuanabHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTwu.

Nmnynsc Ttema. M3menenue wumnynbsca. Mmmynbc cuimbl. 3aKOH COXpaHEHUS HUMITYJIBCA.
PeakTuBHOE BMKEHUE.

Mexanunueckasi paboTa 1 MOUTHOCTb. PaboTa cui TsSKeCTH, ypyrocTH, TpeHus. CBsA3b SHEPTUH
u pab6otel. [loTeHnuanbHas sHeprus Tena, MOIHATOTO HaJ MOBEPXHOCTHIO 3eMiud. [loTeHruanbHas
SHEprusl CKaToil npyxuHbl. KuHermueckas sHeprus. TeopemMa O KHMHETMYECKOM JHEPruUU. 3aKOH
COXPAaHEHHUs MEXaHUUYECKOM SHEPTUU.

Jemoncmpayuu.

1. HabmtoeHne MeXaHU4YecKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
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9.

10.

11

CpaBHeHME MyTeW U TPACKTOPUH ABUIKEHHUSI OJHOTO M TOTO K€ Tejla OTHOCHUTEIBHO Pa3HbIX
TEJ OTCUETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

Hccnenoanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHUSI.

HalGmronenue qBruykeHus Tea Mo OKPYKHOCTH.

HabGmronenne MexaHU4YeCKUX SIBICHUH, IPOUCXOAAIINX B cucTteMe otcuéra «Temexkay mpu
€€ paBHOMEPHOM H YCKOPEHHOM JIBI)KEHUU OTHOCHUTEIHHO KaOuHeTa (PU3uKy.

3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl Tejia U IEUCTBYIOIIECH Ha HETO CHUJIBI.

HabGmronenue paBeHCTBa CUJT TP B3aUMOJICHCTBUN TEJI.

MN3Menenue Beca Tenna npu yCKOPEHHOM JBHKCHUU.

[lepenaya umnysbca Ipu B3aUMOJCHCTBUU TEII.

. IIpeoOpazoBanust SHEPTHU IPU B3aUMOJICHCTBUU TEJ.
12.
13.
14.
15.
16.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOJAECHCTBUU.

HaGmoneHne peakTHBHOTO BYKEHHUS.

CoxpaHeHne MEXaHHYECKOI SHEPTUH ITPU CBOOOTHOM ITaJCHUH.

CoxpaHeHne MEXaHHUYECKOI SHEPTUH MTPU JABMKEHUH TeJla M0J] ISHCTBUEM IPYKHHBIL.

Jlabopamopuvie pabomul u onsimol.

1.

© 0N

10.

11.

KonctpynpoBanue TpakTa Ui pasroHa M JAIbHEHIIEro paBHOMEPHOTO ABIIKEHHS IIapUKa
WTH TEIIEKKH.

OmpeneneHue cpenHeldl CKOPOCTH CKOJBKEHHs Opycka WM [BHJKCHUS IIApUKa 110
HAKJIOHHOU TIOCKOCTH.

Omnpenenenne yCKOpPeHHsS Tela MPH PABHOYCKOPEHHOM JBW)KCHHH TI0 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH IIyTH OT BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBM)KEHHH 0e3
HayaJIbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciau MpPU PABHOYCKOPEHHOM JBHKEHMM O€3 HadaJlbHOW CKOPOCTH
MyTH OTHOCATCS KakK PsiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKEHHUS OT CHITbl HOPMAJIbHOT'O JIaBJICHHUS.
Onpenenenne ko3 uimeHTa TpeHus: CKOIbKEHHS.

Onpenenenne xECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CUITBI TPEHHSI IPH PAaBHOMEPHOM JIBIYKECHHUH TeJIa IO TOPH30HTAIEHON
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHUJIBI  YINPYIOCTH TpU HOABEME TIpy3a C MCIOJIb30BAaHHEM
HETOJBM)KHOTO U TIOABHKHOT'O OJIOKOB.

W3yueHne 3akoHa COXPaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHUsI M BOJIHBI.
Konebarenbnoe nBuxenue. OCHOBHBIE XapaKTEpUCTUKU KoOJEOAHMH: TEpHOJl, dYacToTa,

amMIuuTya. MateMaTHuecKui U Npy>KUHHBIN MasTHUKU. [IpeBpaliieHne 3Hepruu npu KoyiebareabHOM
JIBMOKEHUH.

3aryxatomue KkosiebaHus. BriHyXneHHBIE KoneOaHus. Pe3onanc. MexaHWdYecKue BOJHBI.
CgolicTBa MexaHW4YecKuX BOJH. [IpomonbHbIe W monepeyHble BOJHBI. [[JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. [ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.



Hab6mronenue konebanuii Tes1 moa 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGmoieHre BBIHYXIEHHBIX KOJICOAHUH 1 pe30HAHCA.

PacrnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKycTuyeckuil pe3oHaHC.

JIaﬁopamoprle padomut u onvimol.

1. OmpeneneHne 4acTOTHI U IEpUOIa KoJIeOaHU MAaTEMAaTUYECKOTO MAasTHHUKA.

2. OmpeneneHue YaCTOTHI U NIEPHOa KOJICOAHUN TPYKMHHOTO MasiTHUKA.

ok wnNE

3. MHccnenoBaHue 3aBUCUMOCTHU IIE€pHOJA KOJEOAaHUIN MOJBEIIEHHOrO0 K HUTU Ipy3a OT JJIMHBI
HUTH.
4. HccnenoBaHue 3aBUCUMOCTH I€pH0/ia KOJI€OaHUI PYKUHHOTO MAaATHHUKA OT MAacChl rpy3a.
5. IlpoBepka HE3aBUCHMOCTH IEpuoja KojeOaHuil rpys3a, MOABEUICHHOTO K HUTH, OT MAacChl
rpysa.
6. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb NE€pHOAa KOoleOaHUH MPYKMHHOTO MasTHUKA OT
MAaccChl I'py3a U )KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHusi CBOOOJIHOIO Ma/IeHuUs.
Pa3nea 10. D1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHblEe BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 3;€KTpOMarHUTHBIX BOJIH. VICIIOJIB30BaHKE IIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBS3H.
OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOWCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO TeledoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monens cBera. Mctounuku cBera. [IpsmonnHeliHoe pacipocTpaHeHue cBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue csera. Ilnockoe 3epkaio. 3akoH OTpaKE€HUs CBETA.
IIpenomiienne cBeta. 3akoH mnpenoMieHUs cBeTa. [lonHoe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyueit B nunze. OnTtrueckas cuctema (oroamnmapara, MUKPOCKOIA U TeJIECKOTa.
I'ma3 kak ontudeckas cucreMa. biM3opyKocTh U JalIbHO30PKOCTb.
Paznoxenue Oenoro ceera B cnekTp. OnbiTel HbtoToHa. CrokeHue CHEKTPabHBIX LBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.
OtpaxeHnue cBera.
[Tony4yenue n300pa>keHHUi B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne cpera.
OnTHYecKuil CBETOBO/I.
Xon nydeit B cobuparoreit TuH3e.
XoJ 1y4ei B pacCeuBarOLEH JINH3E.
[Tonmy4yenue n300pa’keHUA C TOMOIIBIO JIMH3.
. Ilpunuun aevictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.
10. Mogens riaza.
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11. Paznoxxenue 0eoro cBeTa B CIEKTP.

12. Ilonydenue 0enoro cBera Mpu CIO0KEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJia OTPaXKEHHSI CBETOBOT'O JIyda OT yrjia MaJieHusl.

2. UM3yueHue xapaKTEpUCTHK U300paKeHUs IIPEIMETa B IUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHUMOCTH YIja IPEJIOMIICHHS CBETOBOTrO Jiydya OT yrja MajeHus Ha
IPaHULE «BO3yX—CTEKIION.

[Tonydenne n300pakeHHid ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3BI.

OnbITHI 11O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

Nowu s

OmnbITHl IO BOCHIPUATHUIO IIBETA IPEAMETOB IIPHU UX HAOJIIOAECHUHU Yepe3 LIBETOBbIE (DPUIBTPHI.

Pa3nea 12. KBanToBbIC sIB/IeHHS.

OmnbiTel Pesepdopna m mmanerapnas mojens aroma. Mogens atoma bopa. Hcmyckanuwe u
IIOTJIOIEHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PaguoaktuBHOCTh. Anbda, Oeta- 1 raMmma-uszinyuenus. CtpoeHue atoMHoro siapa. HykinoHHas
MOZEJIb aTOMHOTO sigpa. M3otonsl. PagnoakTuBHble npespameHus. [lepuon mosypacnaga aTOMHBIX
sanep.

SnepHple peakuuu. 3aKOHBI COXPAHEHUS 3apsilOBOTO U MACCOBOIO YMCEN. ODHEPIHsl CBA3U
aTOMHBIX saep. Cs3p Maccsl U 3Hepruu. Peakuuu cuHTe3a u neneHus suep. VcTouHuMKM sHepruu
CouHiia 1 38631.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3Iy4YEHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3IydeHus U MOTJIOIIEHUS.

CrieKTphbl pa3avyHbIX I'a30B.

CrnexTp Bomopo/a.

Habmronenue TpexoB B kamepe BuibcoHa.

Pabora cuérurka MOHU3UPYIOMINX U3TYUEHUH.

. Perucrpauus n3inydeHus npupoIHbIX MUHEPAJIOB U IPOJYKTOB.
ﬂaﬁopamopnbw padomut u onvimol.

ok wnNE

1. HabumtoseHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHME DOSHEPrUM YacTULBI IO TOPMO3HOMY IyTH (IO

¢dotorpadusam).

3. H3mepeHue painoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-000011IAK0 LN MOLYIb.

[ToBTOpHUTENEHO-0000IIAOIINI MOMYNIh TpPEIHA3HAYCH IJisi CHUCTEMaTh3alud U 0000IIeHMs
MIPEIMETHOTO COJAEPKAHMUSI U OMbITA JIEATENbHOCTH, MPUOOPETEHHOTO NPU H3YUYEHUU BCEro Kypca
¢u3uKK, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY IO (U3MKe JUIs
o0yyaroImuxcs, BBIOpaBIIMX 3TOT y4eOHBIH Mpeamer.

IIpn u3yyeHUM NaHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BBl IE€ATEIbHOCTH, HA
OCHOBE KOTOpBIX 00€CledYrBaeTCsl JIOCTH)KEHHE MPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4deHHs, (QOpMHpyeTcs €eCTEeCTBEHHOHAaydHas TpPaMOTHOCTh: OCBOEHHE HayYHBIX
METOIOB UCCIIEZIOBAHUS SBJICHUN MPUPOJIBI U TEXHUKH, OBJIa/ICHUE YMEHUSIMHU OOBACHATH (PU3UUECKUE
SBJICHUS, IPUMEHSSI IIOJy4YEHHBbIE 3HAaHMs, pelarbh 3a7adyd, B TOM 4YHCIE KAuyeCTBEHHBIE H
SKCIIEpUMEHTAaJIbHBIE.

[IpyHIMNIHANBEHO NEATENBHOCTHBINA XapakTep JAaHHOTO pa3fena pealu3yercs 3a CYET TOro, 4TO
o0yyaromuecst BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPe/Iaraercs:



Ha OCHOBE NOJyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHATH (DU3MUECKHE SBIICHUS B
OKpY>Karollel NpUpoJIe U MOBCEAHEBHON KU3HH;
UCIOJIb30BaTh HAyYHBIC METOIbl HCCICIOBAHUS (DU3MYECKHX SIBICHWUH, B TOM 4YHUCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHATH HAyYHbIE OCHOBBI Ha0O0JI€€ BAKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUN, HAIIPUMED,
MPAKTUYECKOr0 UCMOJIb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPTUHA HA OCHOBE 3aKOHA MPEBPAILCHUS U
COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3ydyenne (u3mku Ha YpOBHE OCHOBHOIO OOIIEro OOpa30BaHHS HAMPABIEHO HA JOCTHUIKECHHE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPEAMCECTHBIX 06p330BaTeJ'IBHI>IX PE3YIbTATOB.

B pesynbrare u3yuenus GU3MKU Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs y 00Yy4aromIerocs

OyayT chOpMHUPOBAHKI CIEAYIONIUE TNIYHOCTHBIC PE3yIbTaThl B 4ACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

MPOSIBIICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (DU3MYeCKON HAYKH;
IIEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUNUCKHUX YUEHBIX--(PU3HKOB;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

FOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYUMBIX W JTHYECKHUX
po0JIeM, CBA3aHHBIX C IPAKTUYCCKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH,

OCO3HAHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX MTPUHLIMIIOB B JEATEIIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHUS:

BOCTIPUATHE 3CTETUYCCKUX KauyeCcTB (PU3MYECKOW HAyKW: €€ TapMOHHYHOTO ITOCTPOCHWS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 MO3HAHUA:

OCO3HAHUE IIEHHOCTH (PU3WYECKONW HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYJIbTYpHI;

pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, HHTEPECA K HCCIICI0BATEIIBCKOM e TEIIbHOCTH,

5) dopmupoBanusi KyJbTYpPbl 310POBbS U SMOIHOHAJIBHOI0 0JIATONOJIYYHS:

OCO3HaHWE IIEHHOCTH Oe30MmacHOro ooOpa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BOKHOCTH TMPaBWJI OE30MaCHOTO TOBEACHHUS Ha TPAHCIOPTE, HA JIOPOrax, C JJIEKTPUUECKUM H
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;

c(OpMHUPOBAHHOCTH HaBbIKa pediiekcry, MpU3HAHKUE CBOETO MpaBa Ha OMIUOKY W TaKOTO XKe IpaBa
y IPYTOro 4eJl0BeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

aKTHBHOE Yy4YaCTHE B pEIICHWU TMPaKTUYECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpTraHHU3aIfy, TOpoJa, Kpas) TEXHOJOTHUYECKON U COLMATbHOW HAMpPaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucCle U GU3NYECKUX 3HAHHUIA,

MHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPOECcCHii, CBI3aHHBIX ¢ (DU3HUKOIA;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

OpUEHTAIIMS Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUU JJIsi pelIeHUus 3a7ad B 00JIACTH OKpY>Karomiei
cpenbl, IUIAaHUPOBAHUSA IMOCTYNKOB M OLUEHKHM HMX BO3MOYHBIX MOCIEICTBUM JUIsl OKpYKArOIIEeH
Cpenpbl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpe/bl:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TPU BBIMOTHEHUH HCCIEAOBAHUN W TMPOEKTOB (PU3MUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHHSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO IeITeIbHOCTD;

NMOTpeOHOCTh B ()OPMHUPOBAHWM HOBBIX 3HAHHWM, B TOM 4HucCie (OPMYIUPOBATh WJCH, TOHSITHS,
TUTIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SBJICHUSX;

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
TUTAHUPOBAHKE CBOETO Pa3BUTHI B MPUOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUI;



¢ CTPCMJICHHUC aHAJIM3UPOBATH U BBIABJIATHL B3aUMOCBA3U IPUPOIBI, O6IJ.I€CTBa 1 9KOHOMHUKH, B TOM
YHUCJIC C UCITOJIb30BAHUEM (bHSI/I‘ICCKI/IX 3HaHHﬁ;

® OIICHKA CBOMX JCHCTBUU C Y4ETOM BIIMSHHUS HA OKPY)KAIOIIYIO CPEy, BO3MOXHBIX TJIOOQIBHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynpTaTe ocBOCHUS MPOrpaMMBbI 10 (pU3MKE HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOyuyaromerocsi  Oyayr  chOpMHUpOBaHBI  MeTampeIMeTHble  pe3yJbTaThl,  BKIIOYAIOIINE
MO3HABATEIbHbIC YHUBEPCAIbHbIE ydeOHbIE NIEHCTBHS, KOMMYHUKATUBHBIC YHHBEpCAJIbHBIC Y4eOHBIC
NENCTBUS, pETyIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE TEHCTBUSI.

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBrle Jlornuyeckune aefcTBUA:

BBISIBJISTH M XapaKTePU30BaTh CYIICCTBCHHBIC PU3HAKN OOBEKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(PUKAINUU, OCHOBAHUS s 0000MIeHUS W
CpaBHEHUSI,

BBISIBJISTh 3aKOHOMEPHOCTH U IPOTUBOPEYHUS B pacCcMaTpUBAeMbIX (akKTax, JAHHBIX H
HAOJIOICHUSAX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM,

BBISIBJISATh PUYMHHO--CJICICTBEHHBIC CBSI3M TIPU  HM3yYeHUW (DHU3UYECKHUX SIBICHUU W
MPOIECCOB, JENIaTh BBIBOJBI C KCIOJIb30BAHUEM JCIYKTHBHBIX W  WHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3UYECKUX BEIHYUH;
CaMOCTOSITENILHO BBIOMpaTh CIOCO0 permieHus y4eOHOH (u3nueckoi 3amadyu (CpaBHEHUE
HECKOJIbKUX  BapuUaHTOB pEIICHWs, BbIOOp Hambosiee TMOAXOIANIET0 C  y4ETOM
CaMOCTOSITEITLHO BBIZICICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBarelbCcKue AeiCTBUS.

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHNUS;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECJIOXXHBINH (PU3NUECKUii
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEI0BaHNE (PUZUUYECKOTO SIBICHNUS;

OLICHMBATh Ha MNPUMEHHMOCTb M JOCTOBEPHOCTh HH(POpPMAIUIO, MOIYYEHHYIO B XOJ€
WCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh O0OOIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, OMIbITA, UCCIIEI0BAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JaibHEWIee pa3BUTHE (PU3NYECKHX IPOLECCOB, a TaKxkKe
BBIJIBUT'aTh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

MPUMEHSTh pPa3NUYHbIE METOJbl, HWHCTPYMEHTBI U 3alpoChl TpPH TOUCKE U OTOOpe
nH(OpMAIIUY WK JAaHHBIX ¢ YUETOM MPEAIoKEHHOU yueOHO! (hrU3ruecKoi 3a1auu;
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIHIO PA3TUIHBIX BHIOB
1 (hopM Ipe/ICTaBICHNUS;

CaMOCTOSITENIFHO ~BBIOMPATh ONTHUMAIbHYIO (OpMYy TMpeAcTaBleHUs UHOpMaNUU U
WJUTFOCTPUPOBATH peIiaeMbIe 3a1a491 HECTOKHBIMUA CXEMaMH, JUarpaMMaMu, HHOU TpaduKoi
A UX KOMOMHAIIUSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:



B X0Jie 00CYX/IeHUsI y4eOHOro Marepuaia, pe3yabTaToB Ja0OpaTOpHBIX padOT U MPOEKTOB
3a71aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYX/1aeMOil TEMBI U BBICKa3bIBaTh WJCH, HAallEICHHBIC HA
pelIeHHe 3aJauu 1 Moiep kanue 01aroxKenaTeaTbHOCTH OOIEHHS;

COIOCTABIISITH CBOM CYXKJICHHS C CY)KICHUSMH APYI'MX YYaCTHHKOB JWAlIora, OOHapyKUBaTh
pa3IM4MUE U CXOICTBO MO3ULIMIA;

BBIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl BHIMOJHEHHOTO (PU3NYECKOro ombITa (IKCIEPHMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

MOHUMATh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M HMHIMBHIYAJHLHOH PabOTHI IpH
peleHNH KOHKPETHON (PU3NUECKO MPOoOIIeMbl;

NpUHUMATh 1€ COBMECTHOH JEATeNbHOCTH, OPraHW30BBIBaTh JEHCTBUS 1O €€
JOCTIDKEHHUIO: PacHpeAessaTh PO, OOCYKAAaTh MpPOLECChl U Pe3yibTaThl COBMECTHON
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

BBINOJIHATE CBOKO YacTh pabOThl, JOCTHrasi KaueCTBEHHOTO pe3yjibTaTa II0 CBOEMY
HAaIpaBJICHUIO 1 KOOPIUHUPYSI CBOU JCHCTBHUS C APYTHMMH WICHAMU KOMaH]IbI;

OLIEHUBATh KAa4eCTBO CBOEro BKJIaJa B OOLIMI NPOAYKT MO KPUTEPHUSM, CAMOCTOSATEIBHO
cOpMyIHPOBAaHHBIM yYaCTHHUKAMU B3aHMO/ICHCTBUSL.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranmszaums:

BBISIBIIITE TIPOOJIEMBI B KM3HEHHBIX M Y4YEOHBIX CHUTYalHAX, TPEOYIOIIUX JUIsl pPEeIICHUS
(bu3MUeCKUX 3HAHUI,

OpPUEHTUPOBATHCS B PA3IMUHBIX NOJX0JaX MPUHATHS pEeUIeHUH (MHAUBUAYAIbHOE, IPUHATHE
pellieHus B TpyMIe, MPUHITHE PEIICHU TPYIIOoi);

CaMOCTOSITENIFHO ~COCTaBIIATh QJITOPUTM pelleHus (GU3NYECKOW 3aJaud  WiIM  IUIaHa
UCCIIEIOBAaHUsI € Y4YETOM MMEIOLIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh IIPEAIaraéMble BAPUAHTHI PEIICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlIeHHE.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYall! U IpeJylaraTh IJIaH €€ N3MEHEHNUS;

OOBSICHATh NPUYMHBI JOCTHXKEHHs (HEIOCTHUIKEHHUs) pe3ylbTaToB JEATEIbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJI BBIMOJHEHUS (U3NUYECKOTO
WCCIIEIOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIIMXCS CUTYalHi,
YCTAaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YibTaTa LENIH U YCIOBUSIM;

CTaBUTH ce0s1 Ha MECTO APYroro YesJoBeKa B XOJI€ CIopa WIM JUCKYCCUU Ha HAy4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHnH (PU3NYECKUX 3a]a4 WM B YTBEPKICHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOydyenus B 7 KJjacce TNpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE TOJDKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

WCIOJIb30BATh MOHATHUS: (DU3UYECKHE M XUMHUYECKUE SBJICHHS, HAOIOCHUE, SKCIICPUMEHT,
MOJIETIb, THIIOTE3a, SANHUIBI ((U3NIECKUX BEJINYNH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS
BemiecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJIUHEHHOE), TPAaeKTOpHUsS, PAaBHOACHCTBYIOIIAS CHJIA, AedopManus
(ynpyras, miaactTiuyeckas), HeBECOMOCTb, COOOIIAIONINECS COCYIBI;

pasznmuyarh sBiueHus (AudQy3us, TEmIoBOe BUKEHHWE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
IBWKCHNE, HEPABHOMEPHOE [IBIDKCHHE, HMHEPLUsS, B3aHMOJCHCTBHE T, pPAaBHOBECHE
TBEPABIX TEJN C 3aKPEIUIEHHON OCHIO0 BpAIlleHHs, Nepefada NaBJICHHS TBEPABIMU TEJIAMH,
KHUIKOCTSIMA W Tra3aMmH, aTMocepHOe [aBJlC€HHE, IUIaBaHHE TN, IPEeBpaIlCHUS]
MEXaHUYECKOH PHEPruu) MO OMHCAHUIO WX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3MUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpE, B TOM
yucie Gpu3ndeckue SBJICHUS B IPUPOJIC: MPUMEPHI IBIKEHHS C PA3IMYHBIMH CKOPOCTSMH B
KMBOM M HEXUBOW NPUPOJIE, NCHCTBHE CHIIBI TPEHUS B NPHPOJEC U TEXHHKE, BIHMSIHUC
aTMOC(epHOTO AaBJICHHS Ha )KUBOH OpraHu3M, IUIaBaHUE PhIO, phIYaru B TEJe YEIOBEKA, PH
3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIEIATH CYHIECTBEHHBIE CBOWCTBA
(npu3Haku) pU3NYECKUX SBICHUM;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKHE SIBICHMSA, HCIONB3Ys (ru3mueckue
BEJINYMHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh,
cWja YNPYroCTH, CHJIa TSDKECTH, BeC Tela, CHia TPEeHHus, JAaBieHue (TBEPHOTO Tea,
KHUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs CHJIAa, MEXaHUYECKask paboTa, MOUIHOCTh, IUIEYO CHIIBI,
MOMEHT CHJIBbI, KO3(p(UIMEHT T1OoJIe3HOTO JEHCTBHA MEXaHW3MOB, KHHETHYEeCKas U
MOTEHIMAJIbHasl PHEPrus), NpU OMNMCAHUM NPABMIBHO TPAKTOBaTh (U3UUECKUN CMBICH
UCMOJb3yEeMbIX BEJIMYMH, UX 0003HAUEHUS MU €AWHUIBl (PU3UYECKUX BEIMYUH, HAXOIUTh
(opMyITBI, CBSI3BIBAIONINE TAaHHYIO (U3NYECKYIO BEIMYHHY C JPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEITMYNH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3NYECKHUE SBICHUS M TPOIECCHI, HCIIONB3YS IpaBHiIa
CIIO)KEHMsI cuil (BAOJNb OJHOW mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHs pbluara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHHUs
MEXaHUYECKOH SHEPTHH, ITPH STOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIHCHIBAThH
€ro MaTeMaTH4YeCKOE BHIPAKEHHE;

OOBSICHATh (PH3MUECKUE SBJICHUS, MPOIECCH U CBOIMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalluid TMPAaKTHKO-OPHEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO--CIIEJICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHWE U3 1—2 JIOrMYecKMX HIaroB ¢ omopod Ha 1-2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIe 3a1a4 B 1—2 NEHCTBHS, HCIIONB3Ysl 3aKOHBI M ()OPMYJIBI, CBA3BIBAIOIINE
¢u3nyeckre BeITUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33JayMl 3allMChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIIATh (PU3WYECKHE BEMUYMHBI B (OPMYJIBl W TPOBOAWUTH PACUETHl, HAXOIUThH
CTpaBOYHBIC JaHHBIC, HEOOXOIUMBIC /ISl PEHICHHs 3a1ad, OLEHUBATh PEATUCTUYHOCTD
MOJTyYeHHOH (pru3nuecKoi BeTUYNHBI;

pacro3HaBaTh MpOOIEMbI, KOTOPbIE MOKHO PEIIUThH MPH MOMOUIH (PU3UUYECKUX METOJIOB, B
OINMCaHUU MCCIIEJOBAHUS BBIIEIATH MPOBEPsieMOe MPEANoIoKeHne (TUIoTe3y), pa3nuyarb 1



UHTEPIPETHUPOBATh MOJTyYEHHBI pe3yJabTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeIaTh
BBIBOJIBI 110 €T0 pE3YJIbTaTaM;

IIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBJICHUNA WIM (PU3NYECKUX CBOMICTB Tew:
(bopMyIHpOBaTH MpPOBEPsIEMbIE MPEANOJIOKEHHS, COOMPATh YCTAHOBKY M3 INPEAJIOKEHHOTO
000pyI0BaHus, 3alIUCHIBATH X0/ ONbITa U (POPMYJIMPOBATH BHIBOJIBL;

BBITIOJIHATE TPSMBbIE U3MEPEHHUS] PACCTOSHUS, BPEMEHH, MAacChl Tena, 00bEMa, CHUJIBI U
TEeMIEepaTypbl C MCIOJIB30BAHUEM aHAJIOTOBBIX M LU(QPOBBIX NPUOOPOB, 3aAMUCHIBATH
IO0Ka3aHMs IPUOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOrpEeIHOCTH U3MEPEHUH;
IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOH BEIUYMHBI OT JpYro c
UCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYILIErOCs Teja
OT BPEMEHH JBMKCHUS TeJa, CHJIBI TPEHUS CKOJBKEHHS OT Beca Tela, KauecTBa 00paboTKH
MIOBEPXHOCTEN TEJN M HE3aBUCUMOCTHM CHJIBI TPEHHS OT ILIOLIAAM COIPUKOCHOBEHMSI TEIl,
CHJIBI YIIPYTOCTH OT YJUIMHEHUS IPY>KUHBI, BBITAIKUBAIOLIEH CUIIBI OT 00BbEMaA MOTrpyKEHHOM
YaCTH TeJla U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT IIIyOHHBI,
Ha KOTOPYIO NOTPYKEHO TEJI0, YCIOBHUM IUIaBaHUS TEJ, YCIOBHUM PaBHOBECUS pblyara M
OJIOKOB), y4acTBOBAaTh B IUIAHWPOBAHUHM YYEOHOTO HCCIEIOBaHHSA, COOMpPATh YCTAHOBKY H
BBINOJIHATh U3MEpPEHUsi, ciexys MpeUIoKEHHOMY IUIaHy, (UKCUPOBaTbh pe3yJbTaThl
MOJy4YEHHOM 3aBUCUMOCTH (M3NYECKMX BEIMYUMH B BHJE MPEUIOKEHHBIX TaOmUL |
rpaduKoB, JeJ1aTh BBIBO/BI [10 pPE3yJIbTaTaM HCCIEIOBAHNUS;

IIPOBOJIUTH KOCBEHHBIE N3MEPEHUS PU3NUECKUX BEJIUUUH (MIJIOTHOCTh BEILECTBA KUAKOCTH U
TBEPAOIrO Tela, CWIa TPEHHUS CKOJIbKEHHS, JaBJICHHE BO3/yXa, BbITAJKHUBAIOIIAs CuUJIA,
JEWCTBYOMAs Ha TOTPYKEHHOE B JKUAKOCTH TENO, KOI(D(UIMEHT IMOIIE3HOTO ACHCTBUS
IPOCTBIX MEXaHU3MOB), CJEAYs NMPEATOKECHHON MHCTPYKLHMH: IIPHU BBINOJIHEHUN W3MEPEHUIN
coOMpaTh SKCIEPUMEHTATIbHYIO YCTAHOBKY U BBIUMCIIATh 3HAUEHNE HCKOMOM BEJTMUNHBL;
co0Jro1aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3blBaTh NMPUHLMIIBI ACHCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIIUECs] COCYAbl, OapoMeTp, pbluar, MOJIBMXKHBIM M HEMOABMXKHBIN
0JI0K, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepu30BaTh NMPUHLMUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOHCTB C
OMoOpol Ha HX omnucaHus (B TOM YHCie: MOIIIUIHUKHU, YCTPOMCTBO BOJONPOBOAA,
TUIPaBIMYECKUN MIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETP), UCIOJIb3Ys
3HaHUS O CBOWCTBaX (PM3MYECKUX SBJIEHUH M HeoOXoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH IPUMEPHI (HAXOAUTh MH(OPMAIUIO O IPUMEPAX) MPAKTUYECKOT'0 UCIOIb30BAHUS
¢u3nyecKux 3HaHWM B IOBCEIHEBHOM JKM3HM JuIsl oOecredeHus 0e30macHOCTH TpHu
oOpaileHuu ¢ NpudopaMM M TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3[0pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT 0 MIOBECHUS B OKpYXKarollel cpese;

OCYILIECTBISATH OTOOpP MCTOYHUKOB MHPOpManuu B MIHTepHETE B COOTBETCTBUM C 3aJJaHHBIM
MIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHMW M NYTEM CpPaBHEHMUS pa3IUYHbIX
MCTOYHUKOB BBLIEIATH MH(OPMAINIO, KOTOpas ABISETCS MPOTUBOPEUHUBOI MIIM MOKET OBITH
HEJI0CTOBEPHOI;

UCMOJIb30BaTh TPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUil HAyYHO--TIONMYJISIPHYIO JUTEepaTypy
(bu3MYECKOTO CcoJlep’KaHus, CIIPpaBOYHBIE MaTepualbl, pecypcbl cetu HHTepHeT, BianeTsh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, IpeoOpazoBaHus MHPOpPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B JIpYTYIO;



co3llaBaTh COOCTBEHHBIE KpaTKUE NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBe 2—3
UCTOYHHUKOB HMH(POpPMALUU (PU3UUECKOrO COJAEp’KaHMs, B TOM 4YHcie MyOJIMYHO JenaTh
KpaTKHe COOOIIEHUS O pe3yiabTaTax IPOEKTOB WIM YYEOHBIX MCCIECOBAHUH, MPH ITOM
IPaMOTHO HCIIOJIb30BaTh U3YyYCHHBIN MOHATUIHBIN ammapar Kypca (U3HMKH, COTPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALIUEH;

IIPU BBITMOJIHEHUH Y4EOHBIX IPOSKTOB U HCCIEIOBAHNIN pacpeaessaTh 00SI3aHHOCTH B TPYIIIIE
B COOTBETCTBMM C IIOCTABICHHBIMU 3a/1a4aMH, CJICIUTh 32 BBIIIOJIHEHUEM IlJIaHa ACHCTBHM,
aJIcKBaTHO OLIGHUBaTb COOCTBEHHBIM BKJaJ B JESTEIbHOCTb TIPYIIIbl, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMOJIEHCTBUE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K konmy oOydyenus B 8 KJjacce mpeaMeTHBbIE pe3ylbTaThl Ha 0a30BOM YPOBHE OJDKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHUI:

WCIIOB30BaTh IMOHSATHSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KEHHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHMSI BEIIEeCTBA, KpHUCTAJUIMUECKUe U amopdHbIe Tena,
HACBILIEHHBIH W HEHACBHIIEHHBIM Map, BIAXHOCTh BO3[yXa, TeMmIepaTypa, BHYTPEHHS
SHEPTHUsl, TETJIOBOM JBUTATEIb, SJIEMEHTAPHBIN AJICKTPUUECKHUH 3apsijl, HIEKTPHUUECKOE TOJIE,
MIPOBOHUKY ¥ TUAJICKTPUKH, TOCTOSTHHBIN JIEKTPUICCKUI TOK, MATHUTHOE T10JIC;

pa3nuuarh sBJIEHUS (TEIUIOBOE pacCUIMpEHUE U CXKaTHe, TeIJIonepeaaya, TemIoBOe
paBHOBECHE, CMauMBaHUe, KAMWUISPHbIC SBICHUS, UCIApEHHE, KOHJIEHCAIMs, IUIaBJICHUE,
Kpuctaymu3anus  (OTBepAeBaHME), KHUIEHHe, Terulonepenaya  (TEIUIONPOBOIAHOCTS,
KOHBEKIIUS, W3JIYYCHHUE), OJCKTPU3AIMSA TeJ, B3aUMOJACHCTBUE 3aps0OB, JCUCTBUS
JJEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, JJICKTPOMArHUTHAS WHIYKINS) 110 OMUCAHUIO MX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXAIOIIEeM MHpE, B TOM
guciie (QU3NYeCKUe SBICHUS B MPHUPOJC: TOBEPXHOCTHOE HATSDKCHHWE W KallMJUIAPHBIC
SBJIGHUS B IpPUPOJIE, KPUCTAJUIBI B mpupojae, uznydeHue CoiiHla, 3aMmep3aHue BOIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJCKTPUYECKUE SIBICHUS B
aTMocepe, IMEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipeid MoII0CcoB,
pOJIb MAarHUTHOTO TIOJIS /IS JKU3HU Ha 3emJie, MOJSIPHOE CHUSHUE, NMPU STOM TMEPEBOJAUTH
MPaKTUUECKYI0 3a7ady B Y4eOHYIO, BBIJICTSATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH)
(bu3MYECKUX SIBICHUN;

OIMCHIBATh W3y4YCHHBIC CBOWCTBA TeN W (U3MUYSCKUE SBJICHHS, HCIONB3YS (PUINUYCCKUE
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSS OHEPrus, KOJHYECTBO TEIJIOTHI, yJeNbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yIeNbHAas  TEIUIoTa  IUIaBIEHHUS, yAelbHas  TerioTa
napooOpa3oBaHusi, YyJAeNbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(PQUIMEHT IOJIE3HOTO
JIEUCTBUS TETIJIOBOM MAITMHBI, OTHOCUTENbHAS BIQXKHOCTb BO3/lyXa, DJIEKTPUUECKHUHN 3apsi,
CHJIa TOKa, OJJEKTPUYECKOE HAMpsOHKEHHE, COMPOTHUBICHHWE TMPOBOJHUKA, YyIEIbHOE
COMPOTUBIIEHUE BEIUIECTBAa, padOTa M MOIIHOCTH JJIEKTPHUYECKOrO TOKAa), MPHU OMUCAHUU
MPABWIBHO TPAKTOBaTh (PU3WYCCKUI CMBICT WCIHOJIB3YEMBIX BEIWYMH, OOO3HAYCHUS H
SJIMHUIIBI (PU3NICCKUX BEITUYHH, HAXOIUTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3HUCCKYIO
BEJIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTh TpapuKd M3YYEHHBIX 3aBUCUMOCTEH
(U3MYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3MUYECKUE SBJICHHS U IMPOIECCHI, UCTIOIb3Ysl OCHOBHBIC
MOJIOKEHUST ~ MOJEKYISPHO--KUHETUYECKOW TEOpUM CTPOCHHUS  BEIIECTBA, MPHHIUI
CYTIEPIIO3UIINK TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma



JUIS yyacTKka 1enu, 3akoH J[xoyms—JIeHna, 3aKkoH coXpaHEHUs SHEPruH, MPHU TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHUE;
OOBSCHATH (PHU3MUECKHE MPOIIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTyallui
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH I[PUYUHHO-CIEACTBEHHBIE CBS3H,
CTPOUTh OOBsICHEHHWE M3 |—2 JOTMYECKHMX IIaroB C OMOpPOM Ha 1—2 HM3yYEeHHBIX CBOMCTBA
(bu3nyYecKuX SIBICHUN, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIe 3a/1a4 B 2—3 IEHCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
(dbu3nyecKre BEJIMYMHBL: HA OCHOBE aHAJIM3a yCIOBHS 3a/1ayMl 3alHMChIBaTh KPAaTKOE YCIOBUE,
BBISIBIIATh HEJOCTAaTOK JAHHBIX MJIS pEIICHUS 3a/Ja4d, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOO0XoAUMBIE Ui €€ pPelIeHHs, TPOBOANUTh PACUETHI M CPABHHUBATDH IMOJIyYCHHOE 3HAYCHUE
(bu3nyecKoil BeMYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh HPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl OMMCAHUE WCCIIEIOBaHUS, BBIICIATH MPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATD
MPaBWJIBHOCTb MOPSIIKA MPOBEICHUS UCCIICIOBAHMUS, JIEJIaTh BBIBOIBL;

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SBICHUN WM (PU3MUYECKUX CBOWCTB Tell
(kanwuUIsipHBIE SIBIEHHS, 3aBUCUMOCTH JaBJIEHUS BO3AyXa OT €ro o0béma, TemmepaTyphl,
CKOPOCTH IIpolLiecca OCTBhIBAHWS W HAarpeBaHUs IpU HU3IYYEHUM OT IBETa H3JIydarollei
(mornomaroniei) MOBEpXHOCTH, CKOPOCTh UCHApEHUsi BOJABI OT TeMIEpPaTyphl KUAKOCTU U
wionaan €€ MoBEpPXHOCTH, IIEKTPU3ALMS TeNl U B3aUMOJCHCTBHE DIEKTPUUYECKHUX 3apsIoB,
B3alMO/JICIICTBUE MOCTOSIHHBIX MAarHUTOB, BHU3yaJU3allisd MAarHUTHBIX MOJEH MOCTOSHHBIX
MarHuTOoB, JIEUCTBUS MarHUTHOTO IOJIsI HA IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  DJIEKTPOABHUTATENsl IOCTOSHHOTO TOKa): (OPMYJIHMPOBATH  IMPOBEPSEMBIC
MIPEINOJIOKEHHSI, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYAOBaHUS, OMUCHIBATH XOJ
ombITa ¥ (OPMYIHPOBATH BHIBOIBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHON BIIAXKHOCTU BO3/yXa, CHIIBI
TOKA, HANpPsOKEHHWS C HCIOJIh30BAHWEM AaHAJOTOBBIX MPUOOPOB W JATYMKOB (PU3MUECKUX
BEJIMYMH, CpaBHUBATh pE3yJbTaThl M3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOM
MIOTPEIIHOCTH;

MPOBOJIUTh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (U3MUECKOW BEIMYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM NPSMBIX HW3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIICHHS NMPOBOJHUKA OT €ro
JUIMHBI, IUIONIAJA TIONIEPEYHOTO CEUYEHMS M YAEIbHOTO CONPOTHBIICHUS BEIIECTBA
MIPOBOJHMKA, CHJIBI TOKa, MAYIIEr0 4Yepe3 MPOBOAHMK, OT HANpPSDKEHUS Ha IPOBOJHHUKE,
UCCIIEIOBaHUE IMOCIEA0BATENbHOIO M  MapajuIeIbHOTO  COEIMHEHUN  MPOBOJHHUKOB):
IUTAHUPOBATh HCCJE0BaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHMs, CIenys
NPE/UIOKEHHOMY IUIaHy, (PUKCHpOBATh pe3yJabTaThbl MOJYYCHHON 3aBHCUMOCTH B BHUJE
Tabnui ¥ rpaduKoB, JeTaTh BHIBOABI IO PE3yJbTaTaM UCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpEeHUs (PU3NUECKUX BEIMUUH (yAelbHas TEMIOEMKOCTb
BEIIECTBA, COMPOTHBIICHHE IPOBOJAHMKA, pabOTa M MOIIHOCTh D3JEKTPHUUYECKOIO TOKa):
IUIAaHUPOBaTh ~ M3MEpPEHHUs, coOupaTb  HSKCIEPUMEHTAJbHYIO  YCTaHOBKY,  CleAys
MIPEI0KEHHOW MHCTPYKLIUHU, U BBIYUCIIATH 3HAYEHUE BEJTUYHHBI;

co0JIroAaTh MpaBuiia TEXHUKHM 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
XapaKTepU30BaTh MPUHILIMUIIBI AEUCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OIOpOM Ha MX ONMCaHMs (B TOM YHCIE: CUCTEMA OTOIUIEHHSI JOMOB, TUITPOMETp, MapoBas
TypOuHa, amIepMerp, BOJIbTMETD, CUETUYHK INEKTPUYECKOU DHEPIHH,
ANIEKTPOOCBETUTENNbHBIE  MPUOOPBI,  HArpeBaTeNIbHbIE  BJIEKTPONPHOOpPH  (IIPUMEPHI),
ANEKTPUYECKUE MPETOXPAHUTENH, 3JEKTPOMATrHUT, 3JEKTPOJBUTATEIb MOCTOSTHHOTO TOKA),



UCMOJNb3ys 3HAHUS O CBOMCTBAX (M3MYECKUX SBICHMH M HEOOXoauMble (usnueckue
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOMCTBA U M3MEPUTENbHbBIE IPUOOPHI IO CXeMaM U
CXEMaTU4YHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TMIPOMETD,
JBUraTellb BHYTPEHHEIO CrOpaHUsA, JJIEKTPOCKON, PpEeocTaT), COCTaBIATh  CXEMbI
NMEKTPUYECKUX LENEH C IMOCIEAOBATENbHBIM U IApaUICIbHBIM COCAWHEHHEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUCCKUX ETEH;

IIPUBOAUTH IPUMEPHI (HAXOAUTh MH(DOPMALIUIO O IPUMEPAX) MPAKTUUECKOIO UCTIOIb30BaHUS
¢u3nveckux 3HAHUN B TIOBCEAHEBHOM KHM3HHM s obOecredeHus O€30MacHOCTH IpH
oOpamieHun ¢ mpuOopaMH W TEXHMYECKUMH YCTPOHCTBAMH, COXpPAHEHUS 3I0POBbS H
COOJIFOICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpY Kalollel cpese;

OCYIIECTBIIATh MOUCK HMH(pOpMAIK (U3NYECKOrO cojaepkaHusi B VHTepHETe, Ha OCHOBE
UMEIOIUXCA 3HAaHUM M INYTEM CpPaBHEHWS JOIOJHUTEIbHBIX HCTOYHUKOB BBIICIATH
MHpOpMalHIO, KOTOpasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;
UCIOJb30BaTh IPH BBINOJIHEHUH Y4YeOHBIX 3aJaHUM Hay4YHO--TIOMYJIAPHYIO JIUTEpaTypy
(GU3NYIEeCKOTO COJepKaHUs, CHPAaBOYHBIE MaTepHAIbl, pecypchl cetu VHTepHeT, BialueTh
npuéMamMu KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpazoBaHus WHPOPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3laBaTh COOCTBEHHBIE IHUCHMEHHBIE M KpaTKWE YCTHBIE COOOmeHus, 00o0mas
MHGOpPMALMI0O M3 HECKOJIBKMX HCTOYHUKOB (U3MYECKOTO COACp)KaHUs, B TOM 4HCIE
NyOJINYHO MPECTABIATh PE3yJIbTaThl MPOSKTHOM WIIM HCCIENOBATENIbCKOM AeATeIbHOCTH,
IIpY ATOM TPAMOTHO MCIIOJIb30BaTh M3YUYEHHBIM NOHATUHHBIM anmapaT Kypca (U3HKH,
CONPOBOXK/ATh BBICTYIUICHUE IIPE3CHTALMEH;

OpU  BBIIOJHEHWM YYEOHBIX TPOEKTOB W HCCIEAOBAHUH (U3NYECKUX MPOIECCOB
pacnpenenarb 00s13aHHOCTHU B IPYIIE B COOTBETCTBUU C ITOCTABJIIEHHBIMU 33/1a4aMH, CIEAUTD
3a BBIIOJHEHUEM IUIaHA [JEHCTBUM M KOPPEKTHPOBAaTh €ro, aJcKBaTHO OLICHUBATH
COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TIPYMIbl, BbICTPaUBaTh KOMMYHHMKATHBHOE
B3alMO/ICIICTBHE, TPOSBIISAL FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHmy oOyueHuss B 9 kJacce mIpeaMEeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUH:

UCIOJIb30BaTh  TMOHATUS: cuUcTeMa OTcuéra, MaTepuajgbHas TOYKa, TPaeKTOpHs,
OTHOCUTEJIBHOCTh MEXaHMUYECKOro JBW)XEHHus, nedopmanus (ympyras, IUIacTHYEcKas),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U TNEPErpy3KH, LIEHTP TKECTH,
a0COJIIOTHO TBEPAOE TENIO, LEHTP TSHKECTH TBEPAOIO TeNa, PaBHOBECHUE, MEXaHMUYECKHUE
KojeOaHusi U BOJIHBI, 3BYK, MHPPa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPBl UCIYCKAHUS U
MOTJIOIIEHUS, anb(a-, 0eTa- 1 raMMa-u3Iy4eHus, U30TOIIbI, iAepHast SHEPreTHKA,;

pa3nuyath sBJICHHUA (paBHOMEPHOE U HEPAaBHOMEPHOE TMPSIMOJMHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE TNPSAMOJIMHENHOE JBHKEHHE, CBOOOJHOE IaJleHHE Tell, PAaBHOMEPHOE
JBUKEHHE 0 OKPY>KHOCTH, B3aUMOJIEHCTBUE Te€J, PEaKTUBHOE JIB)KEHHE, KoJjeOaTelbHOoe
IBUKEHHE (3aTyXalollle U BBIHYXKICHHbIE KOJeOaHUs), pE30HAHC, BOJHOBOE JBUKEHHE,
OTpakKeHHE 3BYyKa, NMPSIMOJIMHEHHOE pacIpOCTPAHEHUE, OTPAKEHUE M NPEIOMIIEHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPaXEHHE CBETa, Pa3sio’KeHUE Oeloro cBera B CHEKTP U CIOXKEHHUE
CHEKTPaJIbHBIX I[BETOB, IMCIEPCHUS CBETA, €CTECTBEHHAs PaJlMOaKTUBHOCTb, BOSHUKHOBEHHE
JUHENYaToro CHeKTpa W3JIy4eHHs) MO ONHCAHUIO WX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;



pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3NYECKUX SBICHHHA B OKPYKAIOIIEM MUpE (B TOM
quciae GU3NYeCKue ABJICHHUs B IPUPOJE: NPUINBbI U OTJIMBBI, ABMKeHHE MIaHeT COolMHEYHOH
CUCTEMBI, PEAKTUBHOE JIBUJKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, L[yHaMH, 3XO, LIBETa TEJl, ONTUYECKHUE SIBJICHUS B
npupoje, Ouonoruyeckoe AEHCTBHE BHUIUMOIO, YIbTPa(HOIETOBOIO U PEHTTEHOBCKOI'O
U3IYy4YeHUH, €CTECTBEHHBIH paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, paJUOAKTHUBHOE
U3JIy4E€HUE MPUPOIHBIX MHUHEPAIOB, JAEHCTBHE paJMOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
YeJoBeKa), NPU OTOM NEPEeBOAUTh MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIACTATH
CYILIECTBEHHbIE CBOIMCTBA (IpU3HAKN) (PU3MUECKUX SIBICHUM;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKHE SIBICHMSA, HCIONB3Ys (hu3mueckue
BEIMYMHBI (CpeIHSAS M MIHOBEHHas CKOPOCTb Tejla IpPU HEpPaBHOMEPHOM JIBUXKEHMHU,
YCKOpEHHUE, MepeMelieHne, MMyTh, YIioBas CKOPOCTb, CHJla TPEHHUS, CHUJAa YNPYroCTH, CHIIa
TSDKECTH, YCKOpPEHHE CBOOOTHOrO MAaJCHUsS, BEC Tella, MMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTh, INOTCHUHMAIbHAS HHEPrus Tejia, IOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, TIOTEHIMAIbHAsL SHEPIUS CHKATON NPY>KUHBI, KHHETUYECKask SHEprus,
[IOJIHAsi MEXaHUYecKasi SHEprusi, MepuoJl MU 4acTora KojeOaHWi, JJIMHA BOJHbBI, IPOMKOCTh
3ByKa U BBICOTa TOHA, CKOPOCTb CBETa, [OKAa3aTejdb MPEIOMIICHUS CPElbl), IPU OMHMCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3MUYECKUI CMBICI HCIONB3YEMBIX BEIHYWH, 0003HAUYEHUS U
eMHULIBl (PU3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (DU3MUYECKYIO
BEIMYMHY C JpPYI'MMU BEJIUYMHAMM, CTPOUTh TIpadUKUd H3YYEHHBIX 3aBUCHUMOCTEH
(U3HYECKUX BEIIMYNH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (hU3MUYECKHE SIBIEHUS M IPOLECCHl, HUCIONb3ys 3aKOH
COXPAHEHUs DSHEPruu, 3aKOH BCEMUPHOTO TATOTEHHUS, HPUHLMII CYNEPIO3ULUU CHUII,
MPUHLMII OTHOCUTENbHOCTU ['anmmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMILYJIbCA,
3aKOHBl OTPAXKEHMS U IPEJIOMJICHUS CBETAa, 3aKOHBI COXPAaHEHMs 3apsiloBOTO M MacCOBOTO
qucel NpU SAACPHBIX PEAKLUMAX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHa M
3aMyChIBaTh €r0 MATEMaTUUYECKOE BBIPAKECHHUE;

OOBICHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TeJl, B TOM YHCIE U B KOHTEKCTE CUTYaI[Hil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO--CIIECJCTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKUX IIAaroB ¢ ONOpOM Ha 2—3 M3Y4YEHHBIX CBOWCTBA
(bu3NYeCKUX SIBICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3ajaud (ONUparomMecs Ha CHUCTEMY M3 2—3 ypaBHEHMI), HCHOIb3Ys
3aKOHBI M (OPMYIIBI, CBsI3bIBatOIIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS
3aJlayM 3alUChIBATh KPATKOE YCIOBHUE, BBIABIIATH HEJOCTAIOLINE WM U30BITOYHBIE JAHHBIE,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE MJIsl PELICHMs, MPOBOAUTH PacdyEThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT0 3HaYeHUs (PU3NUECKON BETUUNHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl OIMCAHUE HCCIENO0BAHUS, BBIACIATh MPOBEPSIEMOE NPEATIOIOKEHUE, OLICHUBATD
MPAaBUIBHOCTD MOPSKA NPOBEJICHUS HCCIEAOBAaHM, eNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

IIPOBOJIUTH OMBITHI MO HAOMIOJNEHHUIO (PU3MUECKUX SBICHUN MU (PU3MUYECKUX CBOWCTB Tel
(u3yuenue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUs SHEPruH, 3aBUCUMOCTbH MEepHoJia
KojeOaHui MpPYKUHHOTO MAasTHUKa OT MacChl TIpy3a M KECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTb OT AaMIUIUTYAbl MalbIX KOJIeOaHUH, MPSAMOJIMHEHHOE paclpocTpaHeHHe
CBETa, pa3lio’KeHHE OeNloro cBeTa B CIEKTP, U3YYEHUE CBOWCTB M300paKEHHS B IJIOCKOM
3epKaJie ¥ CBOWCTB M300pakKeHHS MpeaMeETa B COOMPAIOIIEH JTrH3€e, HAOII0IEHNEe CTUIONTHBIX



U JIMHEHYaThIX CIEKTPOB H3JIyUYEHHUs): CaMOCTOATEIbHO CcOOUpaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa 0OOpYyIOBaHUS, OIMUCHIBATH XOJA ONbITA WU €ro pPe3ylbTaThl,
(hopMyIIMpPOBATh BEIBOJIBI;

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTPEENsisi CpeaHee 3HAaUCHUE
HU3MeEpsieMOr BeTMYUHBI ((POKYCHOE pacCTOSTHUE COOMPAFOIIEH JIMH3BI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIIBLHOTO MPUOopa);

MIPOBOAUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEITUYHMH C UCIIOJIb30BAHUEM MPSMBIX
U3MepeHuil (3aBHCUMOCTb IyTH OT BpPEMEHH IpPU PABHOYCKOPEHHOM JIBXKEHUU 0e3
HaYaJIbHON CKOPOCTH, MEpHoAa KojeOaHM MaTeMaTHUYecKOro MasiTHHKAa OT JJIMHBI HUTH,
3aBUCUMOCTH yIJIa OTPaXCHHS CBETa OT yIVla MaJeHHs W yIiia NPEIOMICHHS OT Yria
NmajieHus):  IJIAHUPOBaTh  HCCJIENOBAaHUE, CAMOCTOSITEIbHO  COOMpaTh  YCTaHOBKY,
(buKcUpoBaTh pe3yNbTaThl MOJTYYSHHON 3aBUCUMOCTH (PU3MUECKHUX BEIHUMH B BUE TAOIUI] U
rpaduKoOB, JeNaTh BEIBOJIBI IO PE3Y/IbTaTaM HCCIICIOBAaHUS;

MIPOBOAUTH KOCBEHHBIE M3MEpPEHUsI (PU3NUYECKUX BEIUYHH (CpedHssl CKOPOCTh U YCKOpEHHE
TeNa TPH PABHOYCKOPEHHOM JIBKCHHHU, YCKOPEHHE CBOOOIHOTO TaJeHHs, >KECTKOCTh
MPY>XUHBL, KOOPPUIMEHT TPEHUS CKOJIBKEHUS, MEXaHU4ecKasi paboTa U MOIIHOCTh, YaCcTOTa
U Tmepuoja KojaeOaHWW MaTeMaTUYeCKOTO M MPYKUHHOTO MASTHUKOB, ONTHYECKas CHUIIa
coOuparomed JHH3bL, PaJUOAKTHBHBIA (OH): IUIAHUPOBATh H3MEpPEHUs, CoOHpaTh
OKCHEPUMEHTAIBHYI0 YCTAaHOBKY W BBIIOJHATH HM3MEPEHHS, CJEIys IMPeAIOKECHHON
WHCTPYKIIMHY, BBIYUCIISATh 3HAYCHUE BEJIMUYMHBI U aHATM3UPOBATH MOJTYICHHBIC PE3YJIBTATHI C
y4€TOM 3a/1aHHO MOTPEIIHOCTH U3MEPEHU;

COOJTFOIaTh MPaBWIIa TEXHUKH 0€30IIaCHOCTH MPU padoTe ¢ JIaOopaTOPHBIM 000PYAOBAHUEM;

pa3nuyaTth OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (U3NYECKUX MOJENeil: MaTepuaibHas TOYKa,
abCcoMoTHO TBEPAOE TENO0, TOUYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3a, IJIaHeTapHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeTIb aTOMHOTO sI/Ipa;

XapaKTepU30BaTh MPUHLMUIIBI ACUCTBUS U3YyYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
OTOpON Ha MX OMHCAaHUA (B TOM YHCIE: CIHUIOMETP, NAaTYMKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHHs, pakeTa, HXOJIOT, OYKH, IEPHCKON, (oToanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOT, JI03UMETpP, Kamepa BuibcoHa), MCTIONIB3ys 3HAHHUSA O CBOMCTBAX (PH3MUECKUX
SBJICHUH U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

WCIOJIb30BAaTh CXEMBI M CXEMaTHYHBIC PUCYHKH H3yYCHHBIX TEXHUYECKHX YCTPOUCTB,
W3MEpPUTENbHBIX TMPUOOPOB U TEXHOJOTHYECKHX IMPOLECCOB TMPU pEIIeHUU Yy4eOHO--
MPAKTUYECKHX 33]a4, ONITUYECKUE CXEMBI JIsl IOCTPOEHUS H300pakeHUH B TUIOCKOM 3epKalie
1 coOuparolei JIMH3E;

MPUBOJUTH TPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O TPUMEPax ) MPAKTUIECKOTO UCIIOIb30BAHUS
¢u3NYecKnXx 3HAHUH B TIOBCEAHEBHOW KHM3HHM s oOecriedeHUs: Oe301MacHOCTH TpH
oOpalleHuu C MpudoOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[0POBBSI U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 MIOBEICHHUS B OKpY Kalollei cpesie;

OCYLIECTBIATh MOMCK uH(popMmMammu  ¢uU3MUEecKoro conepxkanus B  MHTepHere,
CaMOCTOSITENTLHO ~ (OPMYJIMPYS TIOMCKOBBI 3ampoc, HAXOAWUTh MYTH OMpeeNieHus
JIOCTOBEPHOCTH  TOJYyYE€HHOW WH(POpManuu Ha OCHOBE HWMEKOIIMXCS 3HAHUK U
JIOTIOJTHATEIHHBIX HCTOYHHUKOB;

WCTIOJB30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3alaHUi HAyYHO--TIOMYJISIPHYIO JIUTEPaTypy
(GU3NYECKOTO COJEpIKaHUs, CHPAaBOYHBIE MaTepHAlbl, pecypchl cetu HTepHeT, BialueTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MHPOPMAIIMU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;



co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMAIM W3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOTO COJEpXkaHMs, MyOJIMYHO MPEACTaBIATh PE3yIbTAThI
IIPOCKTHOM WJIM HCCIEAO0BATEIBCKOM NEATEIBHOCTH, IPHU 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3YYEHHBI TIOHATHUMHBIA ammapaT uW3ydyaeMoro paszjaena (HU3MKH M CONPOBOXKIATh
BBICTYIIJICHHE IIPE3E€HTAalMeN ¢ yuéTOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



MEPEYEHb (KOJU®UKATOP) PACHPEJAEJEHHBIX IO KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHHWMH K PE3YJIBTATAM OCBOEHHUSI OCHOBHOW OBPA30OBATEJIBHON
IMPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OFPA3OBAHUS Y DJIEMEHTOB
COJEP)KAHMS 110 ®PU3BUKE

B ¢enepanbHBIX U pernoHaiIbHBIX MPOLEAYPaX OIEHKH KadecTBa 0Opa30BaHMS HCIOJb3YETCS
nepevyeHpb (KoaupuKaTop) pacmpeesieHHbIX M0 KJIaccaM MPOBEPSEMBIX TpeOOBaHMA K pe3ysbTaTram
OCBOEGHHS OCHOBHOW 00pa30BaTEeJIbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro 0Opa3oBaHUs U HJIEMEHTOB
coJiep>KaHus 1o (pU3UKE.

7 KJIACC

HpOBepﬂeMLIe NMpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM 06pa30BaTeJIbHOI7I MporpaMmmbIl

Kon [IpoBepsiembie MpeMEeTHBIE pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeNbHON
MIPOBEPSIEMOTO MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
pe3yibTaTa
11 WCIIOJIb30BaTh U3YYCHHBIE TOHATHS
1.2 pas3nuyaTth SBJICHHUS 1O ONHMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3 pacno3HaBaTh MPOSBICHHE HM3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpPYKArOIIEM
MHUpE, B TOM 4Hcle (U3NYEecKHe SIBICHUS B NPUPOAE, NMPH ITOM MEPEBOAUTH
NPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATh CYILECTBEHHbIE CBOWCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH

1.4 ONMCHIBATh H3YYEHHBIE CBOMICTBAa Tel U (PU3UYECKHE SBJICHUS, MCIONb3YS
¢u3nyecKkue BENWYUHBL, NPU OMMCAHWM MPABWIBHO TPaKTOBaTh (PU3MUECKUIA
CMBICI HUCHOJB3YEMBIX BEIUYMH, UX OOO3HAUEHMS] M EAMHULBI (U3NUECKUX
BEJIMYMH, HAXOUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIINUUHY C
JPYTMMHU  BEIMYMHAMH, CTPOUTh TpaUKud  H3YYEHHBIX  3aBHCHUMOCTEU
(UBHUYECKUX BETUYUH

1.5 XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUECKHE SBIECHUS U MPOLECCHI, MUCIONb3YS
U3YYEHHbIE 3aKOHBI, NMPU ITOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHa H
3aMKChIBaTh €T0 MaTEMaTUYECKOE BhIpaKEHHE




1.6

O0BACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYallHi MPaKTUKO-OPUEHTUPOBAHHOTO

XapakTepa: BISIBJIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA  (DU3UYECKUX
SIBJICHUH, ¢bu3MUecKux 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

peliaTh pacyeTHble 3agaud B 1 — 2 nelcTBUS, UCIIONIBb3Ys 3aKOHBI U (hOPMYIIHI,
CBs3bIBAOIIME (PU3MYECKUE BEIUYMHBI: HA OCHOBE aHajIW3a YCJIOBHS 3aJaud
3alKChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3UYECKUE BEIUYMHBI B GOPMYIIBI
U TPOBOIUTH pPACYEThl, HAXOJUTh CIPAaBOYHbIC IaHHbIC, HEOOXOIWMBIEC IS
pelieHus 3ajady, OLEHUBATh PEATUCTHUUYHOCTh MOJIYYEHHOH (U3HUEcKOit
BEJIMYHHBI

1.8

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEHIMTh MPHU MOMOIIU (DU3HUECKUX
METOJIOB, B ONHCAHUU HMCCIEAOBAHUS BBIACIATH MPOBEPSEMOE MPEANONIOKECHHIE
(runotesy), pa3nIuyaTh U UHTEPIPETUPOBATH MOIYUYEHHBIN pe3ynbTar, HAXOJUTh
OIIMOKH B XOJIC ONBITA, JIeJaTh BEIBOJBI 110 €T0 Pe3ybTaTaM

1.9

MPOBOAUTH OMBITHl MO HAOMIOAEHUIO (DU3MYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten: (OpMyIUpOBaTh MPOBEPSEMBbIC MPEANOIOKEHHs, COOUPaTh
YCTaHOBKY W3 IMPEAJIOKEHHOr0 00OpyHOBaHUs, 3alKChIBaTh XOJ OIBbITa H
bopMyITUPOBATH BHIBOIBI

1.10

BBITOJIHATh NPSMbIE U3MEPEHHUs C UCIHOJIb30BAHWEM aHAJOTOBBIX U LU(POBBIX
npuOOpOB, 3aMMCHIBaTh MMOKa3aHUs MPUOOPOB C Y4ETOM 33JaHHOW aOCOIIOTHOMN
MOTPEIIHOCTH U3MEPEHUI

111

IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DHU3MUECKONM BEITUYMHBI OT
JPYro ¢ MCIOJIb30BAHUEM IPSMBIX W3MEPEHHUM, y4acTBOBATh B IUIAHUPOBAHHUU
y4eOHOTro MCClIe0BaHUs, COOMPATh YCTAHOBKY U BBINIOJHATH U3MEPEHUS, CIIEIYs
[PEJIOKEHHOMY IJIaHy, (PUKCHPOBATH PE3YyJibTAaThl MOITYYEHHOH 3aBUCUMOCTU
¢u3nUecKux BEIMYMH B BHJE MPEJUIOKEHHBIX TaOMUI] U TpadHKoOB, AeaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIEAOBAHUSA

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUMA (I)I/IBI/I‘-ICCKI/IX BCJIIMYHH, ({5141
HpCﬂHO)KCHHOﬁ HHCTPYKIUU: npu BBITTIOJTHCHHUHA I/ISMepeHI/Iﬁ CO6I/IpaTB
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCJIATH 3HAYCHHUC HCKOMOM BEITMYHUHBI




1.13

coOM0IaTh TMpaBWJIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
obopyoBaHuEM

1.14

yKa3bplBaTh TNPUHIMIIBI JCUCTBUS TNPHOOPOB W TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX NMPHOOPOB M TEXHUYECKHUX
YCTPOMCTB € ITOMOILBIO UX ONKCAHHUSL, UCIIOIb3YS

3HAHUS O CBOMCTBaX (1)I/I3I/ILI€CKI/IX SIBIICHUH U HCO6XO,I[I/IMBIG (bI/ISI/I‘IeCKI/Ie 3aKOHBbI
H 3aKOHOMCPHOCTHU

1.15

NPUBOJIUTH MPUMEPHl (HAXOAUTH MHGOPMAIUIO O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHWN B TIOBCETHEBHOM >KM3HH JJIsi 00eCreYeHUs
0e30MacHOCTH MPH OOpalleHUd ¢ MPUOOpPaAMH U TEXHUUYECKHUMH YCTPOMCTBAMH,
COXpaHEHUsS 3[0POBbS U COONIOJICHUS HOPM SKOJOTHMYECKOro IMOBEICHUS B
OKpYXKarollei cpene

1.16

OCYLICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBHM C 3aJdHHBIM IIOMCKOBLIM 3aIllpOCOM, Ha OCHOBC HMCIOHIUXCS
3HAHUM U MyTEM CPaBHCHUS PA3IIUYHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaI_II/IIO,
KOTOpas sABJISACTCA HpOTI/IBOpe‘lHBOﬁ HJIM MOXKET OBITh He,I[OCTOBepHOﬁ

1.17

UCIIONIb30BaTh MPHU BBHINOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy (pusmdeckoro copepikaHus, CpaBOYHBIE MaTEpUalbl, PECYPChl CETH
WuTepHeT, BnageTh NpuUeMaMH KOHCIEKTHPOBAHHS TEKCTa, IpeoOpazoBaHUs
uH(pOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKHUE MUCbMEHHbBIE U YCTHBIE COOOIIEHNS HAa OCHOBE
2 — 3 WCTOYHHMKOB HH(pOpMANMK (PU3MYECKOTO COJEPKAHHUS, B TOM YHUCIIE
nyOoJIMYHO JieNaTh KpaTKhe COOOIIEHUs O pe3yibTaTax MPOEKTOB MM y4eOHBIX
WCCIIEOBAHUM, TP ATOM TIPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIN IOHATHUIHBIN
anmnapar Kypca Qu3MKH,

COIIPOBOKAATh BBICTYIIJICHUC HpCSGHTaHHGfI

1.19

IpU  BBIIOJHEHUH Y4YE€OHBIX MIPOEKTOB M HCCIENOBAaHUN  pacupenensTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTaBICHHBIMH 3aJjauaMu, CJIEIUTH 32
BBIMIOJTHEHUEM IUIaHa JIEHCTBUM, aJ€KBAaTHO OLIEHMBATh COOCTBEHHBIM BKJIaa B
JIeATEIbHOCTh TPYIIBbI, BBICTPAaWBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE,
YUHUTBIBASI MHEHUE OKPYKAFOIINX




IIpoBepsiemble 1eMEHTBHI COlePKAHUS

Kon
pasnena

Ko hnementa

[IpoBepsieMble 2IEMEHTBI COAEPKAHUS

OU3UKA 1 EE POJIb B IIO3BHAHNHN OKPYXXAIOILIEI'O MHUPA

1.1

®uzuka — Hayka o npupope. SBnenus npupoabl. Dusnueckue
SBJICHUS: MEXaHUYECKHUE, TETJIOBbIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbBIE

1.2

dusnueckue BeaMuuHbL. M3Mepenne Gpu3ndeckux BeITUIrH.

®dusuyeckue MpUOOPBHI. ITorpemnocTs U3MEPECHU.
MexnayHapoiHas cucTemMa €IMHHL]

1.3

EcrecTBeHHO-HAayuHBIH METOJ TO3HAHUS: HAONIOJIEHHE, MOCTAHOBKA
HAy4YyHOT'O BOIIPOCA, BBIABUKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE
TUIIO0TE3, 00BSICHEHNE HAOIIOJAEMOTO SBIICHHS

14

Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOIeIIeH

1.5

[TpakTuueckue paboThI:
W3mepenune pacCTOSHUM.
H3mepenune o0beMa KUAKOCTH U TBEPOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
W3mepenue TeMiiepatypsl IpHU MOMOLIH KUJKOCTHOIO TEPMOMETPA U
JaTYMKa TeMIepaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mephl.
OnbITHI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOEHUE BEIIECTBA

2.2
JBmwxenue vactull BemiecTBa. CBs3b CKOPOCTH ABMIXKEHHS YacTHI] C
Temneparypoil. bpoyHoBckoe nBmxenue, mupdysus

2.3 Bsaumoneiicteue YacTHIl BEIIIECTBA: MPUTSKEHNE

U OTTAJIKUBAHHC




2.4

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, >KUAKOCTEU U
TBEPABIX (KPUCTAJUTMYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBaAMH
BEIIECTB B PAa3HbIX arperatHpIX COCTOSHHMSIX HM HMX AaTOMHO-
MOJICKYJISPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuyeckue paboOTHI:
Onenka IaMeTpa aTroma METOJIOM psaoB
(c ucronp3oBanueM dotorpaduii).

OnbITHl O HAOIOJCHUIO TEIJIOBOTO PACHIMPEHHs Ta30B. ONBITHI 1O
O0OHapY>KEHHIO JICHCTBUS CHII MOJICKYJISIPHOTO IPUTSKESHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1
Mexanndeckoe nBuKeHUe. PaBHOMEPHOE N HEPAaBHOMEPHOE JIBUKECHHE

3.2
Ckopoctb. CpeiHsisi CKOpOCTh TP HEPAaBHOMEPHOM JBH)KEHUU. PacueT
MyTU U BPEMEHHU JIBUKCHUS

3.3 "
SlBienue wuHepIMU. 3aKOH HHEpUMH. B3aumoneicTBue Ten Kak
NpUYMHA W3MEHEHUs CKOPOCTH JBIXKEHHMs Tel. Macca kak Mepa
WHEPTHOCTH TeJla

34
[InotHocTh BemiecTBa. CBsA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B
enuHuIEe 00beMa BEIeCTBA

3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS Tel

3.6
Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiabl € MOMOLIBIO
JTMHaMOMeETpa

3.7
ﬂBJ’IeHI/Ie TATOTCHUA U CHJIA TIAXKCCTH. CI/IJ'Ia TSIDKECTH Ha Z[pyFI/IX
mradeTax. Bec Tena. HeBecomocTh

3.8
Cuna tpenus. TpeHHE CKONBXKEHUS W TpeHHe mnokos. TpeHue B
MPUPOJIE U TEXHUKE

3.9

Crnoxenune CHJI, HaNpPaBICHHBIX o OJHOM TIPSMOM.
PaBHOelicTBYIOIIASA CHIT




3.10

[TpakTuyeckue paboThI

OnpeneneHue CKOPOCTH PpPAaBHOMEPHOIO JIBWJKEHHUS (IIapuka B
KHUJIKOCTH, MOJIETH JIEKTPUUECKOr0 aBTOMOOMIIS U TaK Jajee).
Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHUs OpYCKa MM [IApHKa 110
HAKJIOHHOM M10cKoCcTH. Orpeienenue mIOTHOCTU TBEPAOro Tea.
OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTskeHus (aedopMarvn)
IIPY’KUAHBI OT NIPUJIOKEHHOMN CHUJIBI.

OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTb CUJIBI TPECHUSA CKOJIBXCHUSA
OT BECa TC€Jia U XapaKTepa COIMpUKaCarommnuxcs HOBCpXHOCTeﬁ

3.11
@u3nYeCcKUe SABJICHUS B IPUPOJE: MPUMEPHI IBHKEHUS C PA3IMYHBIMU
CKOPOCTSIMU B )KUBOM M HEXKUBOU MPUPOJIE,
JIECTBHUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

Texauueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBbIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 [aBnenue TBEPAOTO Tena. Crnioco0sl YMEHBLIEHUS
Y YBEJIIMYCHHUS AABIICHHS

4.2
JlaBnenue ra3a. 3aBUCHUMOCTb JIaBJICHUA T'a3a OT 00beMa, TEMIIEPaTyphl

4.3 [lepenaya maBneHust TBEPABIME TEIAMH, KUAKOCTSIMH U Ta3aMH. 3aKOH
[Tackaind. [THeBMaTHYECKHE MAILLIUHBL

4.4 3aBUCUMOCTh JIaBJICHUS >KMJIKOCTU OT TIyOMHBI. ['mapocraTtuueckuit
napagokc. Coobuiaromuecst CoOCybl.
['mapaBanueckue MeXaHUu3MBbl

4.5 Atmocepa 3emam  u arMocepHoe  ngaBieHue.  IIpuumHEBI
CYIIEeCTBOBaHMs BO3IYIIHON o6onouku 3emau. OnbiT Toppuuenu.
3aBUCUMOCTbh aTMOC(EPHOT0 AaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOpS

4.6 N3mepenue aTMoC(epHOro JIaBJICHHUS. [Tpubopsl

JUTSL U3MEpEeHust aTMOC(hepHOTo JaBICHUS




4.7

JlelicTBME JKMIKOCTM W Tra3a Ha TMOrPYyKEHHOE B HHUX TeJIO.
Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8 [1naBanue Ten. Bo3ayxomiaBanue

4.9 [TpakTuyeckue paboOTHI:
HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT o00beMma
MOTPY>KEHHOU B JKUJKOCTh YacTH TeJa.
OnpeneneHne BBITAJKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJoO,
MOTPY>KEHHOE B KUJKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, IEUCTBYIOIIECH Ha
TE€JIO0 B JKUIKOCTU, OT Macchl Tena. OMNbIThI, JEMOHCTPHUPYIOLINE
3aBUCHMOCTb BBITAIKUBAIOIICH CHJIbI, JEHCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT 00BbeMa TMOTPYKCHHOW B JKHJIKOCTh YacTHU Tela U OT
IJIOTHOCTHU KUIKOCTH.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHE JIOJKH H
OIpeIeTICHUE €€ TPY30H0IbEMHOCTH

4.10 dusznyeckue SIBICHUS B MPHUPOJE: BIUSHUE aTMOCHEPHOrO AaBIICHUS
Ha )KMUBOW OpPraHM3M, IJIaBaHUE PBIO

411 TexHudyeckne yCTpPOWCTBA: COOOIIAIOIIUECS COCYAblL, YCTPOMCTBO

BOJIOTIPOBOZA, THIPABIMYECKUI Ipecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIIHEBON HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudeckas MOIIHOCTE

5.3 [TpocTbie MexaHU3MBI: pblYar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBeCHs pplyara

5.4 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY

5.5 «3on0T0€ TpaBwiIoy MexaHWkH. Koah¢uiumeHt mnone3Horo aeucTBUs
MexaHu3MoB. [IpocTbie MeXaHNU3MBI B OBITY
U TEXHHKE

5.6 [ToTeHIManbHas SHEPTUM TeJa, MOJHATOrO HaJ 3emieit

5.7 Kunernueckas sneprus




5.8

[TonHass MexaHWuecKas SHEprus. 3aKOH H3MEHEHHUS U COXpPaHEHMS
MEXaHUYECKON SHEPTrUuu

5.9 [TpakTuyeckue paboOTHI:

Omnpenenenue padbOThI CHIIBI TPEHUS P PABHOMEPHOM JBHXKEHUU
TeJa Mo rOPU30HTAIBHON MTOBEPXHOCTH.

Uccnenoanue ycinoBuil paBHOBECUS pblyara.

N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

5.10 duznueckue SBICHUS B IPUPOJIC: PhIYATH B TEJIC YSIOBEKa

5.11 TexHUYeCKHe yCTpOMCTBA: pbIvar, MTOABHKHBIA U
HETIOIBYDKHBIN OJIOKH, HAKJIIOHHAS TNIOCKOCTh, MTPOCTHIE MEXaHNU3MEI B
ObITY

8 KVIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl

Kon [TpoBepsieMble peAMETHBIE PE3yJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSEMOTO IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI
pe3yibTara

11 HCIIOJIB30BAaTh MTOHATHUSA

1.2 pa3nuyath SBJIEHUS IO ONUCAHUI0 UX XapaKTepHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3 pacro3HaBaTh IPOSBIICEHUE U3YYEHHBIX (PU3UUECKHUX SIBICHUNA B OKPYKaIOIIEM
MHUpE, B TOM uucie (U3NYECKHUEe SBICHHMSI B IPUPOJIE, NPH I3TOM MNEPEBOIUTH
IPAKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBLIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKK) (PU3HYECKUX SIBICHUN

1.4 ONMCHIBATh W3YYECHHbIE CBOMCTBAa Tel U (PU3NYECKUE SBICHUS, HCIONb3Ys

¢usnyeckue BEIWYUHBL, NPU OMHCAHUM MPABWIBHO TPAKTOBAaTh (PU3UUECKHI
CMBICJ HCTIOIb3YEMbIX BEJINYMH, 0003HAYEHUS U €IMHUIBI (PU3NUECKUX BEIHYHH,
HaXOJUTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PHU3MUECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTDH IpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH




1.5

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHe SBIECHUS U MPOLECCHI, HCIONb3YS
M3YYEHHbIE 3aKOHBI, NMPU ITOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHa U
3aMKChIBaTh €r0 MaTEMaTUYECKOE BhIPAKEHHE

1.6

OOBSACHATH (PM3MUYECKUE TIPOIECCHl U CBOMCTBA TEJN, B TOM YHCJIC M B KOHTEKCTE
CUTyallMil TMPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh MNPUUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 |—2 JOrMYecKux MIaroB ¢
MOMOIIBI0 1—2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHble 3aJaud B 2 — 3 IeWCTBUS, UCIIONIBb3Ys 3aKOHBI U (hOPMYIIHI,
CBS3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3a/adyd
3alUChIBaTh KPAaTKOE YCIOBUE, BBIBISTh HEAOCTATOK JAHHBIX MJISl PEIICHUS
3aJa4M, BBIOMpATh 3aKOHBI U (HOPMyINbI, HEOOXOIUMBIE Ui €€ pEeIlIeHus,
IPOBOAWTH pacueThl W CpPaBHHUBATh IMIOJIyYEHHOE 3HaueHue (U3NYECKOM
BEJIMUMHBI C U3BECTHBIMH JIaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh MPH MOMOIIU (PU3UIECKUX
METO/OB, HCIOJb3Yys OIMCAaHUE HCCIENOBAaHUSA, BBIICIITh IIPOBEPIEMOE
IIPEATIOJI0KEHNE, OLIEHNBATH MPABWIBHOCTD IOPSAKA IIPOBEICHNS UCCIIEI0BAHHS],
JleaTh BBIBOJIbI

1.9

MPOBOJIUTH OTBITHI TIO HAOMIOACHUIO (U3MUECKUX SIBICHUNU WIH (U3HUECKUX
CBOMCTB Ten: (HOpPMYyJIHUpPOBATH TMPOBEPSIEMBbIE MPEANOJIIOKEHUSA, COOUpaTh
YCTAaHOBKY U3 TIPEIJIOKEHHOTO OOOpYAOBaHMS, OMHUCHIBATH XOJ ONbITa WU
(GhOopMyIUPOBATH BHIBOIBI

1.10

BBITIOJIHATE NPSAMBIC H3MCPEHUS C HCIIOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB u
JaTYHUKOB (I)I/I3I/I‘IeCKI/IX BCJIIMYMH, CPABHUBATH PC3YJIbTATHI I/I3MepeHI/II71 C yUeTOM
3aJaHHOM a0COJIFOTHOM MOrpeIIHOCTU

111

IPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DU3MUECKON BEITUYMHBI OT
JPYrol ¢ MCIHOJBb30BAaHUEM MPAMBIX MU3MEPEHUH: IUIAHMPOBATH HCCIIEIOBAHUE,
coOupaTh YCTAaHOBKY U BBINOJIHSTH U3MEpPEHUs, CIeays NPeI0KEHHOMY ILIaHy,
¢bukcupoBaTh pe3yJabTaThl IMOJIYYEHHOM 3aBUCUMOCTH B BUAE TaOmuL W
rpaduKoB, neaTh BIBOJIBI 10 pe3yJIbTaTaM UCCIIECOBAHUS




1.12

IPOBOAMTh KOCBEHHBIE M3MEpeHHs] (U3MUECKUX BEJIMYMH: IJIAaHUPOBATh
U3MEepeHHs, cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEIJIOKEHHON
WHCTPYKIUH, U BBIYUCIISATH 3HAUCHUE BEJTMUHUHBI

1.13

coONIro/IaTh TpaBWja TEXHUKH OE30MacHOCTH TpHU paboTe ¢ J1abopaToOpHBIM
obopyIoBaHuEM

1.14

XapaKTepU30BaTh MPUHIMIBI ICHCTBUS H3YyYCHHBIX NMPHOOPOB M TEXHHYECKHX
YCTPOMCTB € ONOPOM HAa HX ONUCAHMS, MCIOJIb3YS 3HAHUSA O CBOMCTBAxX
¢du3nveckux sSBICHUIA U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA M U3MEPHUTEIbHbIE IIPUOOPHI 10
CXEMaM M CXEMATHYHBIM PUCYHKAM, COCTABIATh CXEMbI IEKTPUUYECKUX LIETIEH C
IIOCJIEIOBATEIbHBIM W MApPAJUICJIBHBIM COCIMHEHHEM JJIEMEHTOB, Ppa3jInyast
YCIIOBHBIE 0003HAUYEHUS 3JIEMEHTOB AJIEKTPHUYECKHUX IIeTIer

1.16

HOPUBOAUTE MpPUMEPH! (HAXOIUTh HMH(POPMALUIO O MPUMEPAX) NPAKTUYECKOIOo
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEIHEBHOW XHU3HH JUIsl 0OecrevyeHus
0€30I1aCHOCTH TpU OOpallleHUH ¢ MPUOOpaMH U TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHHs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO MOBEICHHUS B
OKpY’Karolllen cpeze

1.17

OCYIIECTBIISITh MOUCK WH(pOpMAIUU (PU3NUIECKOTO cofiepkanust B cetu MHTEepHeT,
Ha OCHOBE HWMEIOIIMXCA 3HAHUW M TIyTeM CpPaBHEHHUS JOTOJHUTEIHHBIX
HMCTOYHHMKOB BBIICIATH WH(POpPMAIKIO, KOTOPAs SIBISETCS MPOTUBOPEYMBON HIIN
MOET OBITh HEJOCTOBEPHOI

1.18

UCIIONIb30BAaTh TMPH  BBIMOJHEHUHM YYE€OHBIX 3aJaHUil HAYYHOIOMYJISPHYIO
auTepaTypy (pusmdeckoro comepikaHus, CIpaBOYHbIE MaTepUaibl, peCypChl CeTH
WutepHer; BiageTh npHeMaMH KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3OBaHUS
nH(OpMaIUK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO

1.19

co3/aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHUs, 00001mas
MH(GOPMALIMI0O U3 HECKOJIBKUX HMCTOYHHUKOB (PU3MUECKOrO COJIep)KaHus, B TOM
yHclie MyOJIUYHO MPEICTaBIATh Pe3yIbTaThl MPOEKTHOM WIIM MCCIIEI0BaTENbCKOM
JEATEIIbHOCTH, MPU 3TOM TPAaMOTHO HCHOJIb30BATh W3YYEHHBIM MOHATHIHBIN
anmnapar Kypca (U3HKHU, CONPOBOXK/IaTh BRICTYIIEHUE TIpe3eHTalel




1.20

IIPYU BBINOJHEHWN Y4E€OHBIX MPOEKTOB U MCCIEAO0BAaHUN (PU3MUECKHUX MPOLECCOB
pacnpeneniaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU
3aJjauaMy, CJIEIUTh 3a BBHINOJHEHHEM IUIaHa JEHCTBUN U KOPPEKTHUPOBATH €ro,
aJIeKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIIIHI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aWMOJEUCTBUE, TMPOSIBISII TOTOBHOCTD
pazpemiaTb KOHQIUKTHI

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Kon Kon snementa [IpoBepsieMble 51€MEHTBI COAEP)KaHUS
pasuena
6 TEIIVIOBBIE SIBJIEHI S
6.1 OCHOBHBIE ~ TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOH  TEOpUH
CTpoeHHsl BemiecTBa. Macca u  pa3Mepbl Mosekyd. OmnbIThl,
MOATBEPKIAIOIINE OCHOBHBIE MMOJIOKEHUS MOJICKYJISIPHO-

KMHETUYECKOU TEOPUHU

6.2 Mopenu TBEpIOTro, KUJIKOTO M ra3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammmaeckue u amopdHbie Tena

6.3 OObsicHEHHE CBOWCTB T'a30B, >KUJIKOCTEH M TBEPABIX TE1 HAa OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-KHHETHYECKOU TEOPHUH

6.4 CmayuBaHue 1 KalMWJISIPHBIC ABJICHUA

6.5 Temoroe pacIipeHuc U C:XaTue

6.6 Temmeparypa. CBsizb TeMmmeparypsl €O CKOPOCTBHIO TEIJIOBOTO
JABHUXXCHHUS YaCTHUILL

6.7 Buytpennsis sHeprus. CrnocoObl M3MEHEHHUS BHYTPEHHEH 3HEpruu:
TeruIonepeiaya u coBepuIeHne paboThl

6.8 Bunbl Teruionepeaadn: TeIIONPOBOJHOCTb, KOHBEKIINS, U3IIy4YCHUE

6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BEIECTBA

6.10

Tennoo6meH u TEIJIOBOE paBHOBECHE. VYpaBHeHHe

TEILIOBOro OanaHca




6.11

[[naBneHue u OTBEpAECBaHWE KPUCTAUTMYECKUX BEIIECTB. Y IETbHAS
TEINIOTA IUIABJIEHUS

6.12 [Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. Y aenbHas
TEIUIoTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPaTypbl KUIEHHUS OT
aTMoc(hepHOro naBiIeHUS

6.13 BnaxuocTs Bo3yxa

6.14 OHeprus TOIMBa. Y 1eJbHas TEMJI0Ta CrOPAHUS

6.15 [Mpunmunsr  pabotel  TermmoBbix  jaBurareneid  KIIJ  terutoBoro
nBurarens. TennoBble IBUTraTeNN U 3alIUTa OKPYXKaIOLIEH cpeibl

6.16 3aKOH COXpaHEHMsI U IIPEBPALLEHHS SHEPTUH B TEIUIOBBIX IIPOLECCAX

6.17

[IpakTuyeckune paboOTHI:
OmnBITHI 110 00HAPY)KEHHUIO JEHCTBHSI CHIT MOJICKYJISIPHOTO TIPHTSKEHHUSL.

OnbITHI IO BbIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbITH 0 HAOTIOACHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH 1
TBEPJIBIX TEJ.

Omnpenenenue JaBiIeHUs BO3yXa B OaJUIOHE MINPUIA.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHHUS BO3]lyXa OT €ro

o0bema u HarpeBaHusd UJIN OXJIAXKICHUS.

[TpoBepka ruUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOWKa
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYpPHI.
Habmronenne u3MeHeHUs BHYTPEHHEW SHEpruu Tejla B pe3ysbTare
Terionepeiayu U padboThl BHEIIHUX CHIL

HccnenoBanue sBICHUSI TeII00OMEHa Ipu CMCIIMBaHUU

XOJIOJHOM Y TOPSIYEN BOJBI.

OmnpeneneHre KOJIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOM TIpHU
TErI000MEeHe C HarpeThIM MEeTaJUIMYeCKUM MWIHHIpoM. Onpenenenue
YAEIBHOM TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca HCIapeHus.
OnpezeneHre OTHOCUTEIILHOW BIKHOCTH BO3/TyXa.

Omnpenenenue yneiabHON TEIUIOTHI IJIaBJICHUS JIb/1a




6.18

dusnyeckue SBICHUS B MPHUPOJAE: IMOBEPXHOCTHOE HATSKEHUE H
KalWUISIPHBIE SIBJICHUS B MIPUPOJIE, KPUCTAIUIBI B IPUPOJIE, U3ITyUEHUE
ConHia, 3amep3aHue BOJ0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19

TexHu4eckue YCTpPOMCTBA: KalWUIAPbI, IPUMEPHI HCIIOIb30BAHMS
KPUCTAJUIOB, )KUJIKOCTHBII TEPMOMETP, AATUYUK TEMIIEPATYPBI, TEPMOC,
cUCTEeMa OTOIUIEHUS JOMOB, TMIPOMETPBI, IICUXPOMETp, I1apoBas
TypOMHa, 1BUTaTelIb BHYTPEHHETO CrOPaHus

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnekTpu3anus Tell. J[Ba poja 3JeKTpHUeCKUX 3apsiioB

7.2 B3aumogeiictBue 3apsbkeHHbIX Ted. 3akoH Kyrnona (3aBHCUMOCTH
CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEN OT BEJIMYMHBI 3apsijioB U
paccTOosHUS MEX]y T€JIaMH)

7.3 OnekTpuueckoe rmose. HamnpspkeHHOCTh  9JIEKTPUYECKOTO  IMOJIS.
[TpuHIMT CyNIEepIIO3UITUH ANEKTPHUECKUX MOJIeH
(Ha KaueCTBEHHOM YpPOBHE)

7.4 Hocurenu snekTpuyeckux 3apsaoB. DIIEMEHTApHBIN AJIEKTpUYECKUil
3apsia. Ctpoenue aroma. [I[pOBOAHUKY U TUAIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

7.6 DNeKTpUYECKUM TOK. VYcnosus CYLIECTBOBAHMUS
AIIEKTPHUYECKOTO TOKA. ICTOUHUKH TOCTOSIHHOTO TOKA

7.7 JleficTBHS AIEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
DNEKTPUIECKUN TOK B )KUIKOCTSAX U Ta3ax

7.8
DnekTpuueckas nernb. Cuna ToOKa. DJIEKTPUUYECKOE
HarpsHKEHUE

7.9
ConpoTuBieHNHEe MPOBOJHUKA. Y I€TbHOE CONPOTUBIICHUE BEIIECTBA

7.10

3akon Oma 1S ydacTKa Henu




7.11 [TocnenoBarenpHOE | napajuieIbHOe COEIHEHNE
IIPOBOJITHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpHUUECKOro ToKa. 3akoH Jlxoyis-Jlenna

7.13 DJeKTpUYecKre HenH U MOTPEOUTENN IEKTPUIECKON IHEPTUN B OBITY.
Kopotkoe 3ambikanue

7.14 .
[TocTosIHHBIE MAarHUTHI. B3aumoneiictBue HOCTOSIHHBIX
MarHuTOB

7.15 MarnutHoe nose. MarauTHoe noje 3eMJI U €ro 3HaYeHHe Ul KU3HU
Ha 3eMiie

7.16 OmnbIT OpcTena. MarHuTHOE 1oJie 3JIeKTpUUecKoro Toka. Ilpumenenue
3JIEKTPOMArHuTOB B TEXHUKE

7.17 JlefictBe  MarHMTHOrO  MOJA HA  IPOBOJAHMK C  TOKOM.
DNeKTpOoBUTATETD IIOCTOSTHHOTO TOKA. Hcnons3zoBanue
AJIEKTPOABHUraTeseil B TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

7.18 OnpiTel @apajes. SIBneHue 31eKTpoMarHuTHOW uHAyKuuu. IIpaBuiio
Jlenna

7.19 OnextporeHepatop. CriocoObl MOTyYEHHs NEKTPHUUECKON IHEPTUH.

aﬂeKTpOCTaHHI/II/I Ha BO300OHOBJISIEMBIX NCTOYHHUKAX SHEpPTUn




7.20

[TpakTrueckue paboTHI:
OnbITel TI0 HAOMIONEHUIO DJCKTPU3AIMHM TEl HMHAYKIHEH W TIpH

COTNIPUKOCHOBEHUH.
Hccnenosanme JIeHCTBUS 3JIEKTPUYECKOTO oI Ha
HpOBOI[HI/IKI/I nu I[I/IG)JICKTpI/IKI/I.

CoOopka u mpoBepKa pabOThI IIEKTPUICCKOH IIEMH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 Pe3ucTop, oT
CONPOTHUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnpIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPHUYECKOIO
COIMPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IJIOLIAJAU MONEPEeYHOro
CEYCHHUS U MaTepuaa.




[IpoBepka mpaBuiia CIOKEHUS HANpPSDKEHUN MPHU MOCIEI0BaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmiia JUIsi CHJIBI TOKA IpPU MApAIICIIbHOM COEITUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UAYILETO Yepe3
pe3ucTop.

OnpeneneHre MOITHOCTH  AJIEKTPUYECKOTO TOKAa, BBIACIIIEMON
Ha pe3HcTope.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT
HanpsHKEHUs Ha HEel.

Omnpenenenne KIIJ[ narpeBaTens.
I/ICCJIGIIOBaHI/Ie MAar"ouTHOIO B3aHMOHeﬁCTBHﬂ IIOCTOAHHBIX MarHuToOB.

W3yyeHne MAarHUTHOrO TMOJS IOCTOSHHBIX MAarHUTOB TIpU  HUX
00BbEeIMHEHNUH U pa3/ieTICHUN.

HccnenoBanue JEeNCTBUSA INEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOILIKE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKa U
HaIpaBJICHUS TOKA B KaTYyIIIKE.

W3y4eHne necTBUsI MAarHUTHOTO I0JI HA IIPOBOJHUK C TOKOM.
KonctpyupoBanue u u3ydeHne padoThl JIEKTPOIBUTATEIS.

Nsmepenne KIIJ[ anekTpoaBuraTebHON yCTaHOBKHU.
OnbITEl TIO HCCIEAOBAHUIO SIBIICHUSI AJIEKTPOMATHUTHOW HWHIYKIIUH:
HCCIIEIOBAHUE U3MEHECHHI 3HAYCHUS

W HallpaBJICHUA HHAYKIUOHHOI'O TOKa

7.21
dusuueckue SBIEHUS B npupoac: OICKTPUYCCKUEC SABJICHUA B
aTMOC(bCpe, QJICKTPUYCCTBO JKUBBIX OPraHUM3MOB, MArHUTHOC II0JIC
3emun, npeid MOIOCOB, POJb MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emJie, MOJISIPHOE CUSHUE

7.22

TexHu4eckne yCTpPOWCTBA: SJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP,
peocTar, CYETYUK SJIEKTPUUYECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHBIE
npudopBl, HarpeBaTelIbHbIE JIEKTPONPUOOPHI (mpumepsl),
JJIEKTPUYECKUE MIPENOXPAHUTEIIN, HIEKTPOMATHUT, JJIEKTPOJBUraTENb
IIOCTOSIHHOT'O TOKA, T€HEPATOP NOCTOSHHOI'O TOKA




9 KJIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl

Kon ITpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSEMOTO IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI
pe3yibTara

11 UCIIOJIB30BaTh U3yYEHHBIC IIOHATUS

1.2 pasinyarh SBJIEHHUA IO ONMCAHMIO MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3 pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3NYECKUX SIBICHUH B OKpY)KAIOIIEM
MHUpE, B TOM 4Hclie (DU3UYECKHE SIBICHUS B NPUPOAE, NMPH ITOM MEPEBOAUTH
NPaKTUYECKYI0 3aJady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKM) HU3NIECKUX SIBICHUH

14 ONKCBHIBATh H3YyYEHHbIC CBOWCTBA TN U (U3NYECKUE SBJICHMS, HCHOIb3Ys
¢du3nyeckue BEIUYMHBI, MPU ONMCAHUU IPABWIBHO TPAKTOBATH (PUIUUECKUIN
CMBICJI UCTIOJIb3YEMBIX BEJIMYHH, 0003HAYECHUS U €AUHULIBI (PU3MUECKUX BEIUYMH,
HaXOAUTh (POPMyJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3UUYECKYIO BEJIIMYUHY C IPYTHMMU
BEJIMYMHAMU, CTPOUTH IPah)uKU U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH

1.5 XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUECKHE SBJIECHUS U MPOLECCHI, UCIONb3Ys
U3YYEHHbIE 3aKOHBI, NPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHa U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE

1.6

O0BSICHATH (PU3MYECKHE MPOLIECChl U CBOMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyallull TMPAaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh INPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 2-3 JIOTMUECKUX WIaroB ¢
MOMOIIbIO 2—3 U3yYEHHBIX CBOWCTBA (PM3NYECKUX ABJICHUH, (PU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH




1.7

pemarh pacueTHbIe 3aJaud (OMUpAroNIUMecs Ha CUCTEMYy H3 2—3 ypaBHEHUH),
UCIIONIB3YSl 3aKOHBI M (OPMYIbI, CBsI3bIBaOlIME (DU3MUYECKHE BEJIMYMHBI: Ha
OCHOBE aHalu3a YCJOBHS 3a/ladydl 3alKChbiBaTh KpPaTKOE YCIOBUE, BBIABIATH
HEJOCTaloNMe WM W30bITOYHBIE JaHHbIC, BbIOMpATh 3aKOHBI U (OPMYIIBL,
HEOOXOUMBIE JISl pELICHHs], TIPOBOJUThH PAacUYeThl U OLIEHWBATH PEATUCTUYHOCTh
MOJy4EHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBI

1.8

paciio3HaBaThb HpO6J'IeMI>I, KOTOPBIE MOXHO PCUIUTH IIPHU IMOMOIIH (1)I/IBI/I‘I€CKI/IX
MCTOOOB, HCIIOJB3yd OIIMCAaHUC HCCICOAOBAHUSA, BBIACIATE IIPOBEPACMOC
IMPEAIIO0JIO0XKEHUEC, OICHUBATE IIPAaBUJIIBHOCTE IOpAAKA ITPOBECACHUA NCCIICA0OBaHN,
ACJIaTh BbIBOAbI, UHTCPIIPETUPOBATH PE3YJIbTATHI Ha6JHO,Z[eHI/II71 U OIIBITOB

1.9

IMPpOBOANUTL OIIBITHI 110 Ha6J'IIO,I[eHI/II-O (1)I/ISI/I‘ICCKI/IX SIBIICHUH WJIH (1)I/ISI/I‘I€CKI/IX
CBOMCTB TEJI. CaAaMOCTOSITEIBHO CO6I/IpaTb YCTAHOBKY U3 HU30BITOYHOI'O Ha6opa
O60py,I[OBaHI/I$I, OIMKMCBIBATh XOJ OIlblTa W €TI0 pPE3YyJIbTAaThI, (bOpMyJ'IPIpOBaTb
BBIBOJbI

1.10

NPOBOJIUTH MTPH HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPECHUM, ONIPECIIss CpEIHEe
3HAYCHUE U3MEPSIeMOil BemuuHbl ((DOKYCHOE PACCTOSTHHE COOMPAIOIICH JINH3bI),
000CHOBBIBAThH BBIOOP CIIOcO0a U3MEpeHUsI (M3MEPUTEIIBHOTO IMPUOOopa)

111

IPOBOAMTH  MCCIEAOBAHHWE  3aBUCUMOCTEH  (PU3MYECKMX  BEIMYUH  C
UCIIOJIb30BAaHUEM  MPSAMBIX ~ U3MEPEHHWH:  IJIaHUpOBaTh  MCCIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH Pe3yJbTAThl MOIY4YEHHOU
3aBHCUMOCTH (PU3NYECKUX BEJIMYUH B BUJE TaONUI U IPpaUKOB, AETaTh BHIBOJIBI
10 pe3yJbTaTaM UCCIIEN0BaHUs

1.12

IIPOBOAMTH KOCBEHHBIE M3MEpeHMs] (PU3MUECKUX BEJIMYMH: IJAHUPOBATh
U3MEpEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHUS,
ciaenys MNPENIOKEHHOM WHCTPYKLHH, BBIYUCIATH 3HAYCHUE BEIUYUHBI U
aQHAJIM3UPOBATh IIOJYYEHHBIE PE3yJbTaTbl C Y4YE€TOM 3aJaHHON IOTPELIHOCTH
U3MEPEHUM

1.13

coOnrofaTh MpaBuia TEXHUKH O€30MacHOCTH MpH padoTe ¢ J1abopaTOPHBIM
obopyoBaHEM




1.14

pa3iauyaTh  OCHOBHBIE  NIPHU3HAKM  M3YyYEHHBIX  (QU3MYECKHUX  MOJIENICH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJOE TEJIO0, TOYCUHBI HCTOYHHMK CBETA,
Jy4, TOHKasl JIMH3a, IJIaHeTapHas MOJeNb aToMa, HYKJIOHHAsE MOJIENb aTOMHOTO
aqpa

1.15

XapakTepu30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX NMPHOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOM HAa HX ONUCAHMS, MCIOJIb3YS 3HAHUSA O CBOMCTBAX
¢du3nveckux sSBICHUNA U HEOOXOUMBbIe (PU3UYECKHE 3aKOHOMEPHOCTH

1.16

UCITIOJIB30BaTh CXEMbl M CXEMATUYHbIC PHCYHKH HM3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPHUOOPOB M TEXHOJOTMUYECKUX IPOLECCOB IPH
pCeIICHUN yqe6H0-HpaKTquCKHX 3aa4, OITUYCCKHUEC CXCMbI IJId ITOCTPOCHUS
M300pakKeHHI B TUIOCKOM 3€epKajie U COOMPAIONIeH JIMH3e

1.17

NPUBOANUTH TMPHUMEPHl (HAXOIUTh MHPOPMALHUIO O MPHUMEPax) MPAKTUIECKOTO
HCIIOJIb30BaHUA (1)I/ISI/II-IGCKI/IX 3HAaHUU B HOBCCIIHGBHOfI KHU3HU IJIA oOecrieyeHus
0€30MacHOCTH MpU 0OpalleHUH ¢ NMPUOOpaMH U TEXHUYECKHUMH YCTPOMCTBaMH,
COXpaHEHHs 370POBbS U COOJIOACHUS HOPM HKOJOTHYECKOTO TOBEICHHS B
OKpY’Karollen cpeze

1.18

OCYIIECTBIISATH MOUCK MH(OpMAUU (PU3UIECKOTO coepkanus B ceTh MHTepHeT,
CaMOCTOSITEIILHO (hOPMYITHPYS TIOUCKOBBIH 3aMpOC, HAXOIUTh MyTH ONPEICIICHUS
JIOCTOBEPHOCTH TIOJIYY€HHOW HMH(POpMAIIMK HA OCHOBE UMEIOIIUXCSA 3HAHUN M
JIOTTOJTHUTEIbHBIX UCTOYHUKOB

1.19

WCIIOJIH30BaTh TMPU BBIMOJHEHWW YYEOHBIX 3aJlaHU  HAYYHOIOMYJISIPHYIO
TUTEPATypy (PU3MUECKOro COJEp:KaHMs, CIPABOYHBIE MaTepHUalIbl, PECYpChl CETH
HutepHer; BiageTh mpHeMamMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(OpMaIUK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBE
UH(POPMALIUU U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COAEPIKaHUs, MyOINIHO
IPEJCTaBIISATh PE3YyJIbTaThl MIPOEKTHOM WIIM HMCCIEA0BATENbCKON NEATEIbHOCTH,
Opd 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH TOHATUHHBIA  ammapar
U3y4yaeMoro pasjena (HU3UMKH U COMPOBOXKIATh BBICTYIUIEHHE Mpe3eHTaluel ¢
y4eTOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB




1.21

[P BBINOJIHEHUN Y4E€OHBIX MPOEKTOB U HMCCIENOBaHUN (DU3MUECKUX MPOIECCOB
pacnpenensaTb OO0S3aHHOCTH B TpYyMNIe B COOTBETCTBUM C IIOCTaBJICHHBIMU
3aJjayaMiy, CJIEIUTh 3a BBHIMOJHEHHEM IUIaHa JEHCTBUN U KOPPEKTHUPOBATH €ro,
aJIeKBaTHO OILIGHMBAaThb COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIIIHI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aWMOJEUCTBUE, TMPOSIBISII TOTOBHOCTD
pazpemiaTb KOHQIUKTHI

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

Kon Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHMS
paszzneina
8 MEXAHUWUYECKUE SBJIEHUA

8.1 Mexanuyeckoe aBuxeHue. MarepuanpHas Touka. Cucrema oTcyera

8.2 OTHOCUTEIHHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE MPSAMOIMHEHHOE TBUKEHHE

8.4 HepaBaomepnoe MPSIMOJIUHEIHOE nexkenne.  Cpeasss u
MTHOBEHHAsE CKOPOCTb Tela TpPH  HEPABHOMEPHOM

JIBAKCHUHT

8.5 Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIIMHENHOE ABUKEHUE

8.6 CBoboanoe naaenue. OneiTel ["ammnes

8.7 PaBHOMepHOEe JBIKEHME TO OKpyXHocTH. Ilepuox u dacTtoTa

oOpauieHus. JIuHeiHas U yriaoBas CKOpPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 IlepBbriit 3akoH HproToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tpernii 3akoH HeroTona
8.11 [TpyHIMI CynepnO3ULNY CUT

8.12 Cuna ynpyroctu. 3akoH ['yka




8.13

Cuna TpeHusi: cuja TPEHHUS CKOJIbKEHUS, CUJIa TPEHUS MOKOs, Ipyrue
BU/JIbI TPCHUS

8.14 Cuna TsKECTM M 3aKOH BCEMHPHOIO TATNOTEHUS. Y CKOpPEHUE
CBOOOTHOTO Ma/ICHUS
8.15
Jewxenue muaner Bokpyr Cosnua. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocTs u neperpysku
8.16 PaBHOBecue MarepuanbHOi TOUkH. AOCOIIOTHO TBEPAOE TEIO
8.17 PaBHOBecue TBEpAOro Tena ¢ 3aKperIeHHONW OChI0 BpallleHUs. MOMEHT
cuibl. LleHTp TskecTn
8.18 Nmnynsce tena. M3menenune umnyibca. iMmynbsc cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE 1BUXKEHUE
8.21 Mexanndeckas paboTa U MOITHOCTb
8.22 Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b dJHEPTHH U PabOThI
8.23
[TorennuanbHas SHEprus Tena, MOJHATOrO Ha/l HOBEPXHOCTHIO 3eMIIU
8.24 I .
OTEHIMAJIbHAsI SHEPTHsl CKATOM MPY>KUHBI
8.25 Kunetnueckas sneprus. Teopema 0 KUHETUYECKON SHEPTUU
8.26

3aKOH COXpaHEHHS] MEXaHNYECKON IHEPTHH




8.27

[TpakTuueckue paboThI:
Ornpenenenne cpeHel CKOPOCTU CKOJbXKEHUS OpyCKa UK JBUKEHUS

[IapyuKa MO0 HAKJIOHHOMW TIIOCKOCTH.

OrmpezesieHre YCKOPEHUSI Teja MPU PAaBHOYCKOPEHHOM JABUKEHUHU IO
HaAKJIOHHOM MIOCKOCTH.

Hccenenosanue 3aBUCHUMOCTH IIyTH oT BpEMEHU IpH
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauaJabHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBM)KCHHH 0€3
Ha‘IaJIbHOfI CKOpOCTI/I nyTn OTHOCATCS KaK pSII[ HCUYCTHBIX YHUCCI, TO
COOTBGTCTBYIOH_[I/IG HpOMe)KYTKI/I BpeMeHI/I OJWHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHSI OT CHJIBI
HOpMaJII)HOFO JOaBJICHUSL.

Onpenenenne ko3P GUIIIEHTA TPEHUS CKOIBKCHHUS.

OnpeneneHue )KeCTKOCTU MPYKUHBI.
Omnpenenenue pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBHXKEHUU

TCJa 110 I‘OpI/I?;OHTaJII)HOI‘/JI IMOBCPXHOCTH.

OnpeneneHI/Ie pa6OTI>I CUJIbl YHOPYIroCTH IIpU TIOABEME TIpy3a C
HUCIIOJB30BaHHUECM HCIIOABHIXKXHOI'O U ITIOABUXKHOI'O OJIOKOB

8.28
@u3nYecKue SABJICHUS B MNPHUPOJE: NPWIMBBI U OTJIUBBI, JABUKCHHUE
maHeT CoOJIHEYHOM CHCTEMBI, PEaKTUBHOE JIBIDKCHHE >KHUBBIX
OpraHU3MOB

8.29

TexHuueckue YCTPOWCTBA: CITUIOMETD, JTATYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1 .
Konebarenbnoe amxkeHue. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHMIi:
MepUO/JI, YacTOTa, aMIUIUTY/1a

9.2 . .
Matematuueckuii ¥ TPYXHUHHBIA MasTHUKH. [IpeBpanieHue sHepruu
pu KoJebaTenbHOM ABMKEHUN

9.3

3aryxawomue konebanus. BbiHyXIeHHbBIE KoJeOaHusl.
Pe3onanc




9.4

Mexanundeckue BoHbL. CBOWCTBA MEXaHMYECKUX BOJIH. [IpogonbHbIE
W TonepeuHble BONHBL  JlMMHA  BOJIHBI W CKOPOCTh €€
pactpocTpaHeHus. MexaHM4ecKue BOJIHBI B TBEPJIOM  TeJle,
celicMHYEeCKUEe BOJIHBI

9.5 3Byk. [')pomKkoCTh 1 BbICcOTa 3ByKa. OTpa)keHue 3ByKa

9.6 NHppa3Byk u yabpTpasByk

9.7 [TpakTuyeckue paboOTHI:
OnpeneneHye 4acTOTHI u nepuosa KoJieOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
Onpeznenenye 4acTOTHI U MIEpHOJa KoIeOaHUH PY>KUHHOTO MasTHUKA
HccnenoBanue 3aBUCUMOCTH IE€pHOJa KosieOaHu
MOJIBEIIEHHOTO K HUTHU TPYy3a OT JJTUHBI HATH.
HccnenoBanue 3aBUCUMOCTH IEepHOJa KoJsieOaHui
HPY>KUHHOT'O MasiTHUKA OT Macchl rpysa.
[TpoBepka He3aBUCUMOCTH Ilepuoa KojebaHuil rpy3a, o BEIIEHHOIO
K HHUTH, OT MAacchl TIpy3a M JKECTKOCTH HpyKuHbl. M3mepeHue
YCKOpEHHUsI CBOOOTHOTO Na/IeHUs

9.8 dusnueckue sIBICHUS B MPUPOJE: BOCIPHUITHE 3BYKOB >KHBOTHBIMH,
3eMJIETpsICEHUE, CeiiCMUYECKHE BOJIHBI, IlyHaMH, X0

9.9

TexHuueckue ycTpoiCTBa: 3XOJOT, HMCIOJIB30BaHHE YJIbTPa3ByKa B
OBITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 OJEeKTPOMAarHUTHOE ToJe. OJEeKTpOMarHUTHbIE BOJHBL. CBOHCTBA
AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas mnpupona csera. CkopocTh cBeTa. BonHoBBIE
CBOMCTBA CBETA

10.4 [TpakTueckue paboThI:

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIILHOTO
TesnedoHa




10.5

dusznueckre SBJICHHWS B TPHUPOAE: OWOJIOTHYECKOE JEHCTBHE
BHUJIUMOTO, YIBTPA(UOIECTOBOTO M PEHTTEHOBCKOTO U3JIYICHHI

10.6 TexHuueckue yCTpoiicTBa: HCII0JIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
11 CBETOBBIE SBJIEHUA

11.1 JlyueBast Mmoniens cBera. MICTOUHMKH cBETa

11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKkoH OTpaKeHUs CBETa

114
[Ipenomnenue cBera. 3akoH mpenomieHus ceera. [lomHoe BHyTpeHHEe
OTpakeHHE CBETa

11.5 Jlunza. Xop nydeit B TMH3E

11.6 Onrtuueckass cucrema doroanmnapara, MHUKPOCKOIIa U
Tesneckormna

11.7 I'ma3 kak  onTU4Yeckas CHUCTEMA. bims3opykocTs 1
JATbHO30PKOCTh

11.8 Paznoxenue Oenoro csera B crekTp. OmbiTel Hbtorona. CroxeHue
CHEKTpaNbHBIX 1IBETOB. Jlucriepcus cBera

11.9 [TpakTiueckue pabOThI:

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUS CBETOBOTO Jiyda OT yriia
MaJCHHUS.

W3ydyeHne XapaKTepUCTHK H300paXeHHsl MpeAMeTa B IIOCKOM
3epKaie.

HccenoBanue 3aBHCHMOCTH yIila TPEIOMIICHUS CBETOBOTO Jyda OT|
yria MmaJieHust Ha TPAHUIIE «BO3JIYX — CTEKIION.

[Tonyyenue wu300paKeHH C TOMONIBIO COOMpAIOIICH  JTUH3HI.
Onpenenenre  (OKYCHOTO pACCTOSHUS W ONTHUYECKOW  CHIIBI
coOMparoIel TUH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OMBITHI 10 BOCIPUATHIO LIBETA IPEAMETOB IPH UX

Ha6J'IIOI[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'IBTpBI




11.10

®usnyeckue gBieHus B npupojae: 3atMenus ConHna u JIyHbl, 11BeTa
TEJ, ONTHYECKHE SBIEHUA B aTMmocdepe (mBeT Heba, pedpaxius,

paayra, MUPax)

11.11 .
TexHuueckue ycTpoicTBa: OUKH, IEPUCKOI, (hoToanmapar, OnTHIECKUue
CBETOBO/IbI

12 KBAHTOBLBGIE SABJIEHUA

12.1 OmnsiTel Peszepdopaa u muranerapHast Mozienb atroMa. Mojienb aToma
bopa

12.2 Ucnyckanue u noryonieHrue ceeta atoMoM. KBautsl. JInneiuarsie
CIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da-, 6eTa- 1 raMmma-u3IydeHUs

12.4 Crpoenne aTtomHoro sjapa. HykioHHas Mopenb aTOMHOTO spa.
N3oTomnsl

125 PannoaktuBHbIE MPEBPALLICHUS. [Tepuon

0JIypacnaaa aTOMHBIX sJIEp

12.6
SnepHsbie peaxkuu. 3aKoHbI COXPAaHEHHUs 3aps]I0BOrO
Y MaccoOBOT'O YHCEN

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakunu cuntesa u nenenus saep. Mcrounuku sHeprum CosHOa u
3BE3]1

12.9 . .
SnepHas osHeprertuka. JlelicTBUE paAMOAKTUBHBIX W3IYy4YEeHUH Ha
YKUBBIE OPraHU3MBbI

12.10 [TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOMIHBIX | JMHENYATBIX CIIEKTPOB
U3ITy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3ZHOMY
nytu (no ¢potorpadusm). Mzmepenne pannoakTuBHOro GpoHa

12.11 . .
@dusnyeckue SBICHHUS B IPUPOJE: €CTECTBEHHBIM paAMOAaKTUBHBIN
($oH, KOCMHMYECKHE Iy4H, paJUOAKTHBHOE H3IIyYeHHE TPHUPOIHBIX
MUHEPAJIOB, NEICTBUE
pPaZOaKTUBHBIX U3ITy4YE€HUIN Ha OpraHU3M YeJIoBeKa




12.12

TexHu4eckue yCTpoUCTBa: CIEKTPOCKOI, HHIUBUYAIbHBIA JO3UMETD,
kamepa Buibcona




NEPEYEHDb (KOJU®PUKATOP) PACHPEJIEJEHHBIX 10 KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHHUMU K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3BOBAHUS U DJIEMEHTOB
COJEPXAHUS 11O ®PUBUKE

J1y1g ipoBeieHus OCHOBHOTO TOCYAapCTBEHHOT0 3k3aMeHa 1o ¢usuke (nanee — OI'D no dusnke)
UCIONIb3YyeTCsl TepedeHb (KoaudukaTop) mnpoBepsieMblXx TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO 0011eT0 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHUS.

IIposepsiembie Ha OI'D o pusuke TpedGOBaAHUA K Pe3yJbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOr0 YPOBHS
IPOBEPSIEMOTO OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMbl OCHOBHOTO OOIIET0O
TpeOoBaHUS oOpa3oBanus Ha ocHoBe PI'OC
1 [Tonnmanue ponu GpU3NKK B HAYYHOH KapTUHE MUPa;

c(OpMHPOBAHHOCTh 0a30BBIX MPEACTaBICHUI O 3aKOHOMEPHOW CBA3M H
[IO3HABAEMOCTH SIBJIGHUM MpPHUPOJBI, O PpOJIM BKCIEpUMEHTa B (U3MKe, O
cucreMoobpa3ymomeil poiau GU3NKU B pa3BUTHU €CTECTBEHHBIX HAayK, TEXHUKHU U
TEXHOJIOrHil, 00 3BoMIOIMM (U3NYECKUX 3HAHUW M HMX pOJIM B LEIOCTHOU
€CTeCTBEHHOHAYYHOH KapTUHE MHpPa, O BKIAJEC POCCHHCKUX U 3apyOeKHBIX
yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB OKPY)KAIOIIETO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUS O BHJAaX Marepuu (BEIIECTBO M TOJIE), O JABMKCHHH Kak crocobe
CYIIECTBOBaHMS MaTepuH, OO0 aTOMHO-MOJIEKYJISIDHOH TEOpHUH CTPOCHHUS
BellecTBa, O (PU3MUYECKON CYIIHOCTH SIBICHUM MpHUPOAbl (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3inyaTh SIBICHUS IO
ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLINX
JTaHHOe (U3HYECKOE SBJICHHE;

YMEHHE pACMO3HaBaTh IMPOSBICHUE W3YYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaroIlleM MUPE, BBIIEISS UX CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKU)

3 Brnanenne ocHoBaMM MOHATUIHOIO afnmapara 1 CUMBOJIMYCCKOI'O SA3bIKa (I)I/ISI/IKI/I
N HCIIOJIB30BAHUC HX Ui PCHICHUSA y‘-IC6HBIX 3aaa4;, YMCHHC XapaKTCPHU30BATH
CBOMCTBaA TECII, (I)I/ISI/I‘{CCKI/IC SABJICHUS U NPOLECCHI, UCITIOJIb3Ys (I)yHIlaMCHTaJ'ILHLIC
U OMIIMPUYICCKHEC 3aKOHBI




YMeHne onmceBaTh HU3Y4YCHHBIC CBOMCTBA TE€I U (bPIBI/I‘IeCKI/Ie ABJICHUSA, UCIIOJIb3Ys
Q)HSI/I‘ICCKI/IG BCIIMYHUHBI

Bnagenrne ocHOBaMH METOJ/IOB HAYYHOTO MTO3HAHUS C YIETOM COOJFOICHHUS MTPABUIT
0e30MmacHoro Tpyaa:

HaOmo/leHue (PU3MYECKUX SBJICHHUM: YMEHHME CaMOCTOSITENIbHO COOHpaTh
SKCIIEPUMEHTANIbHYIO YCTaHOBKY M3 JaHHOro Habopa oOopynoBaHus IO
UHCTPYKLMHU, ONHCHIBaTh XOJ OIbITa U 3allMChIBaTh €ro  pe3yibTarhl,
dbopMynupoBaTh BBIBOJIBI; MPOBEACHHUE NPSIMBIX M KOCBEHHBIX HW3MEPEHHI
busznyecKuX BEIMYMH: YMEHHE IUIAaHUPOBAaTh H3MEPEHUS, CAMOCTOSITEIBHO
coOuparh SKCIEPUMEHTANBHYIO YCTAaHOBKY [0 HMHCTPYKIMH, BBIYHUCISATH
3HaYeHHE BEJIMYMHBI U aHAJIM3UPOBATh IOJIYYEHHbIE PE3YJIbTaThl C Y4ETOM
3aJaHHOM TOTPENIHOCTH PEe3yJbTaTOB HM3MEPEHUIl; MPOBEACHHUE HECIOKHBIX
AKCIIEPUMEHTAIIbHBIX HCCIIeI0OBaHMIl; CaMOCTOSITENIbHO coOuparb
JKCIIEPUMEHTANIBHYIO YCTAHOBKY W MPOBOJIUTH HCCIECIOBAHHE MO HHCTPYKIIUU,
MPEJICTABIISITh TIOTYYCHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEJIMYUH B BHJIE TaOIUI] U
rpauKoOB, YYHTHIBATH TMOTPEIIHOCTH, [IEaTh BBIBOABI 10 pPE3yJIbTaTaM
MCCJIEIOBAHMUS

[Tonnmanue XapaKTePHBIX CBOMCTB du3naeckux Mozenen
(MarepuanibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJAEIU CTPOEHHUS TIa30B,
KUAKOCTEH M TBEPAbIX Tell, IUIAaHETapHas MOJIelb aToMa, HYKJIOHHas MOJEIb
aTOMHOTO SJipa) W yMEHHE TMPUMEHATh WX i1 OOBSCHEHUS (HUIUIECKUX
IIPOLIECCOB

YMeHue oOBACHATh (PU3NYECKHE MPOILECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMd INPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C OMOpPOM Ha
U3YYEHHbIE  CBOMCTBA  (U3WYECKUX  SIBICHUM,  (QU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJEIIN

YMeHue pemarh pacueTHble 3afaud (Ha 0Oa3ze 2-3 ypaBHEHHH), HCIOIb3Ys
3aKOHBl M (HOpMYJbl, CBA3BIBAIOIIME (U3UYECKHE BEIMYMHBI, B YaCTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBHE 3aJaud, BBIABIATH HEJOCTAIOIIUE JJAHHBIE,
BBIOMPATh 3aKOHBI U (POpMyIIBI, HEOOXOJUMBIE Il €€ PEeLICHUs, UCIOIb30BaTh
CIpaBOYHbIE JaHHbIE, IPOBOAMTH pacyeThl M OLEHUBATH PEATUCTUYHOCTH
MOJIyUEHHOT0  3HaueHus (U3NYECKOM  BENWYMHBI; YMEHHE OIpenessaTh
pa3MepHOCTh GU3NYECKON BETMUHMHBI, TOTYYEHHOMN MPU PEeLIeHUH 3a/1a4l




YMeHHe XapakTepu30BaTh MPUHLMIIBI JEUCTBUS TEXHUYECKUX YCTPOUCTB, B TOM
qucie OBITOBBIX TPUOOPOB, M MPOMBIIIICHHBIX

TEXHOJIOTUYECKUX MPOIIECCOB MO UX ONUCAHHIO, UCTIONb3YS 3HAHUS O CBOWCTBAX
¢du3nUeckux sSBICHUNA U HEOOXOUMbIEe (PU3UYECKHE 3aKOHOMEPHOCTH

10

VMeHHe HCIOIb30BaTh 3HAHUS O (DM3HYCCKUX SBICHUSX B OBCEIHEBHON KU3ZHH
Ui obecriedeHus: OE30MACHOCTH MpU OOpameHny ¢ OBITOBBIMH IpUOOpaMu U
TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHs 370pOBbS M COOJIOJCHHS HOPM
9KOJIOTHYECKOTO MOBEICHHSI B OKPYKAIOLIEeH cpejie; TOHUMaHUue HeOOXOIUMOCTH
HIPUMEHEHHS TOCTIKCHUH (DH3UKU U TEXHOJIOTHI

A paiuOHAJIBHOI'O ITPUPOAO0II0JIB30BAHUS

11

OneIT moucka, nmpeoOpa3oBaHusl U TpeacTaBlieHUs WHPopManuu (HU3MIECKOTo
coJiepKaHus c HCIIOJIb30BaHUEM WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA;

YMEHHUE OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHOW UWH(MOpPMAIMM Ha OCHOBE
UMEIOIINXCA 3HAHUWA U JIONMOJHUTENbHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh
OpU  BBINOJIHEHUHM Y4YEOHBIX 3aJaHUN  HAy4YHO-TIONMYISPHYIO  JIUTEPATYpPy
(bU3HYEeCcKOro Co/Iep KaHusl, CIIPABOYHBIE MaTepUalibl, pecypchl ceTu MuTepHer;

BI1aACHHUC 0a30BBIMH HaBBIKAMU npeo6pa30BaHI/I;1 I/IH(i)OpMaI_II/II/I nu3 O,HHOﬁ
3HAKOBOM CHCTEMBI B APYTryro; YMCHUC CO31aBaTb COOCTBEHHbBIE TTHUCHbMEHHBIC U
YCTHBIC COO6IJ.I€HI/I$I Ha OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIBKUX HCTOYHHUKOB

Ilepeuenn 31eMeHTOB coaep:xkaHusi, IpoBepsieMbIX Ha OI'D no pusnke

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe nBrxkeHne. MatepuanbHas Touka. Cucrema orcuera. OTHOCUTEIBHOCTD
JIBUKEHUS
1.2

PaBHOMepHOEe U HepaBHOMepHoe JBuxkeHue. CpenHss ckopoctb. dopmyna aus
BBIYHMCIICHUS CPEJTHEW CKOPOCTH:




1.3

PaBHOMepHOe HpSIMOJIHHCfIHOG JABUXKCHUC. 3aBUCHMOCTh KOOpAUHATHI TCJIa OT BpCMCHU B
CJIydac paBHOMCPHOT'O HpﬂMOHHHeﬁHOFO JABUKCHUA:

X{t) = Xo + k.

I'paduku 3aBUCHUMOCTH OT BpEMEHH ISl IPOEKIIUU CKOPOCTH, MPOEKIMU MEePEMEILICHNUS,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOJIMHEHHOM JIBHKEHUU

1.4 3aBHCUMOCTh  KOOPJMHATBI Tela OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJINHEHHOTO JIBUKCHUSI:
2
t
x(t)y=x,+v,t+a,- %
q)OpMy.HBI AJI1 OPOCKIHH MEPEMCUICHUA, TPOCKIHUHU CKOPOCTH U HNPOCKUOHWH YCKOPCHUA
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUU:
2
A
s(t)=v, -t+a, B
vx (I) - vU.r + ax ’ f’
ax(t) = const,
2 2 —
sz — V].K - 23«5]{.
I'padviku 3aBUCHMOCTH OT BpPEMEHH MAJIsi MPOEKIMH YCKOPEHUS, MPOEKIMH CKOPOCTH,
MPOEKIIMH TIEPEMEIICHUs, KOOpAUHATHl TMpPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBYDKCHUH
1.5 CBoOonnoe manenue. DopMynbl, OMHUCHIBAIOIIME CBOOOJHOE TAJCHUE Tela 0
BEPTUKAIM (IBM)KEHHE TeJda BHU3 WJIM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH 3EMIIM).
I'paduku 3aBUCHMOCTH OT BpEeMEHH AJIsi MPOEKIMH YCKOPEHUSI, IPOEKIIUU CKOPOCTH U
KOOpPJUHATHI IPU CBOOOJHOM TaICHUHU Tella IO BEPTUKATU
1.6

CKOpOCTL PAaBHOMCPHOI'O ABWKCHUS TEJIA IO OKPYKHOCTH. HaHpaBHCHI/Ie CKOpPOCTH.

dopmyiia 17151 BBIYUCICHUS CKOPOCTH Yepe3 paiuyCc OKPY>KHOCTH U MEPUOJT OOpaIleHus:




LlenTpocTpeMurenbHoe yckopeHue. HampaBiieHne LIEHTPOCTPEMHUTEIBHOTO YCKOPEHUS.
dopMyia JiJ1sl BBIYUCICHUS] YCKOPEHUS:

2

1.7 Macca. [InotHocTs BemiecTBa. @opmMyra /Ui BHIYUCICHUS TUIOTHOCTH:
m
18 Cuna — BekTopHas pusndeckas BenuarHa. CII0KEHUE CHIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
1.10 .
Bropoii 3akon HeroToHa:!
F=m-a.
CoHanpaBieHHOCTh BEKTOpa YCKOpEHusi Tela W BEKTOpa CHJIBI,
JIEHCTBYIOLIEH HA TEJIO
1.11 . .
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
‘FY?.—>1 - _‘F;—>2
1.12 Tpenue nokos u TpeHue ckonbxeHus. Gopmyna A BBIYUCIEHUS MOJYJS CUIIbI TPEHUS
CKOJIbYKEHUSI:
F,=u-N
1.13 Hedopmarus Tena. Yrnpyrue u Heynpyrue aegopmanuu. 3akoH yrnpyroi aegopmanuu
(3akoH ['yka):
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMSL:




F=g.-2hm
R?.

Cuia TspxecTd. Y CKOpeHHe CBOOOIHOTO MaICHHS.

q)OpMy.Ha JJIA BBIYUCJICHUS CUJIBI TAXKCECTHU BOJIM3U IMMOBCPXHOCTHU 3emiu:

F=mg.

JiBmxenue manet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1
Heperpy3Ku

1.15

I/IMHy.]'IBC T€JIa — BEKTOpHaA q)I/I?)I/I‘ICCKafI BCJIIMYHHA.

p=my

NMirynsc cucTemsl Tedl.

N3mMmeHeHue HUMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa IJIA SaMKHYTOfI CUCTCMBI TCJI:

p =my, + m,v, = const.

PeakTuBHOE ABMXKEHUE

1.17

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A= Fscosa.

Mexann4deckass MOIIIHOCTb:

n=2
t

1.18

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs.

(DOI)MYJ'Ia JUIA BBIYHUCJIICHU S KHHETHYECKOM OHCPIruun:

Teopema 0 KHHETUYECKOW DHEPTUU.
®opMyina 17151 BBIYMCIICHHS TOTEHIMAIbHOM SHEPTUU Tena, MOAHATOro HajJ 3eMIeil:

E, = mgh

1.19

Mexannyeckas SHEeprus:




E = Ex + E,.

3akoH COXpPaHCHUMA MEXaHUYeCKOM OHEPI'HH. (DOpMy.TIa A1 3aKOHa COXpaHCHUA
MEXaHUYeCKOM OHEPI'YU B OTCYTCTBUEC CUJI TPCHUA:

E = const.

IIpeBpamieHne MEXaHUYECKOW SHEPIUU IIPU HAJTMYUU CUJIBI TPEHUS

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAaHUKU. Ppiuar. MoMeHT
CHJIBL:

M = FL

VYcioBue paBHOBECHS pblyara:

Mi+M,+...=0.

IToaBMXXHBINA U HEHOABUKHBIN OJIOKH.

TIOJICSHAA

JaTpaucHHan

KII[I mpocThIX MEXaHHU3MOB, n=

1.21

Z[aBJ'IeHI/Ie TBEpPAOTO TCJIA.

@opMyia 11 BBIYKMCIICHHS IaBJIICHHS TBEPIOIO Tena:

_b
p=

JlaBnenue raza. ATMOcepHOE 1aBJICHHE.
FHHpOCTaTI/IquKOC JaBJICHUC BHYTPH KUIKOCTH.

@opMyita 11 BBIYMCICHUS 1aBJICHHS] BHYTPHU KUAKOCTH:

p=pgh+p,,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akoH ApXI/IMCI[a. (I>opMyJ1a IJIg OMPEACIICHUSA BBITAJIKHBAIOIICH CHIJIBI, I[CﬁCTBy}OHlCﬁ Ha
TCJI0, IIOTPY’KCHHOC B )KUJIKOCTb UJIH I'a3:

FAPK. =pgl.

YcaoBue miaBanus teia. Ilnapanue CYZAO0B H BO3AYXOILIAaBAHUEC




1.24 Mexannyeckue KojiebaHusl. AMIUTUTY/IA, IEPHOJ] M 4YacTOTa KOJICOaHHIA.
dopmyia, CBSI3bIBalOIIAsl YACTOTY U NEPUOJ KOJICOAHUM: V=—

1.25 MaremaTruueckuii ¥ NpyKUHHbIA MasiTHUKU. [IpeBpaliienre sHeprun npu
KoJe0aTebHOM JABMKCHUU

1.26 3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

1.27 Mexanunueckre BOJNHBIL. [IpogonbHBIE U TIOTIEPEYHbIE BOJMHBL J|JIMHA BOJHBI U CKOPOCTH
pacrpocTpaHeHUs BOJIHBI:

A=v-T

1.28 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaykeHUE 3BYKOBOM BOJHBI Ha TPAHUIIE JBYX CpE.
Nudpa3Byk u yapTpa3Byk

1.29

[IpakTuyeckue paboThI

N3mepenne cpenHei IIIOTHOCTH BEIECTBA; apXUMEINOBOU CHIIbI; JKECTKOCTH IPYKHUHBI;
KOd(QpHIHEHTa TPEHUSI CKOJBKEHUS; pabOThl CUJIBI TPEHHS, CHIIBI YIIPYTOCTH; CPEeIHEH
CKOPOCTH JIBJKEHHUS Opycka IO HAaKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka Ipu
IBIDKEHUM 1O  HAKJIOHHOM  IUIOCKOCTH; 4YacTOTBl M Tepuoja  KoyieOaHui
MaTEeMaTHYECKOT0 MAasTHHKA; YaCTOTHl U MEpHojAa KoJeOaHW MPYKUHHOTO MAasTHHUKA;
MOMEHTA CUJIbl, JEMCTBYIOLIEr0 Ha pblyar; padoThl CUJIbl YIIPYTOCTH MPHU MOJABEME Tpy3a
C IOMOIIBI0 HEMOJBMKHOTO 0OJI0Ka; pabOThl CUJIBI YNPYIOCTH IpPU MOABEME I'py3a ¢
MIOMOIIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMETOBOM CHIIBI OT 00beMa NOrpyKEHHON

4acTU Tela U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHUIIBI OT
Macchl Teja; CWJIbl TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAaJbHOTO NABJIEHHUS M OT poja
MOBEPXHOCTHU; CHJIbl YIPYrOCTH, BO3HUKAIOLIEH B MpYyXKUHE, OT CTENeHM aedopMaiiuu
NPYXKUHBI, YCKOpeHHMsI OpycKa OT yrja HakJIOHAa HampaBisiollel; mepuona (4acToThl)
Koe0aHUH HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; NEpHOAa KOJIeOaHUH NPYKMHHOTO
MasiTHUKAa OT MacChl Ipy3a M JKECTKOCTH IPY>KHMHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KojeOaHMM HUTSIHOrO MasTHHKAa OT Macchl rpys3a. [IpoBepka ycnoBus
paBHOBECHs pplyara




1.30

duznyeckue SBICHUS B MPUPOJE: MPUMEPHl JBIKEHHUS C PA3IUUYHBIMU CKOPOCTSMHU B
KUBOM M HEXHUBOW MPUPOJE, ACHCTBUE CUIIbI TPEHUS B MIPUPOJE U TEXHUKE, MPUIUBBI U
OTJIUBBI, ABMKEeHHE IuTaHeT COJIHEYHOW CHCTEMbI, PEaKTUBHOE [BUKEHHE IKUBBIX
OpPraHM3MOB, pbIYaru B TEJIE YEJOBEKa, BIMSHHE aTMOC(PEPHOTO AABIICHUS Ha KUBOM
OpraHusM, IUUIaBaHHE pPbIO, BOCHPUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHUE,
ceificMHuYecKHe BOJIHBI, IIyHAMH, 9XO

1.31 TexHuueckue ycTpoicTBa: ciuoMeTp, AATYMKH MOJT0XKEHUs, PACCTOSAHUSA U YCKOPEHUH,
JUHAMOMETp, MOJIIUIHUKKN, PAKEThbl, pblYar, MOABMKHBIH M HENOJBMKHBIA OJOKH,
HAaKJIOHHAsl IJIOCKOCTb, IPOCThIE MEXaHU3Mbl B OBITY, COOOINAOLIMECS COCYIBI,
YCTPOHCTBO BOAOIMPOBOJIA, TUAPABIMYECKHI MpPEcc, MAaHOMETpP, 0apoMeTp, BBICOTOMED,
MOPIIIHEBOM HACOC, aPEOMETP, IXOJIOT, UCTIOIB30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA

2.1 OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOH TEOPHH CTPOCHHUS BEIIECTBA.
Mogenu TBEpIOro, KHUIKOI0 U ra3000pa3HOro cocTosiHui Beniecta. Kpucrannnueckue
u amop(dHbIe Tena

2.2 JlBmwkeHne uactuil BemiecTBa. CBsi3b CKOPOCTH JBM)KCHHUS YaCTHUI] C TEMIIEPATypOH.
BpoynoBckoe nBmxenue, udQysus

2.3 CMaunBaHue U KallWJUISIPHBIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxaTue

2.5 TennoBoe paBHOBECHE

2.6 Buytpennss sHeprus. Pabota u Temsonepenaya kak cnocoObl U3MEHEHUs! BHYTpEHHEH
SHEeprun

2.1 Bunsl Tenonepeaaun: TEIONPOBOJHOCTh, KOHBEKIIMS, 3Ty4eHUE

2.8
HarpeBanune n oxnaxaenue ten. KonmnmyecTBo TIUIOTH. Y enbHas TeII0eMKOCTh:
Q=cm(t2 —t1)

2.9 3aKOH COXpaHEeHHUsl PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOTrO OataHca:




Q1+Q2+..=0

2.10 Hcnapenue n xkonaeHcanus. Vi3smMeHeHne BHYTPEHHEN SHEPTHUH B IIPOLIECCE UCIIAPEHUS U
KoHJIeHcanuu. KumeHue sKuaKocTr. Y AenbHas TeIIoTa napoodpa3oBaHus:
m
211 BnaxnocTs Bo3gyxa
2.12 [InaBneHne m xpuctayumsauus. M3smMeHeHHEe BHYTpPEHHEH DHEPrMM IpU IUIABICHUU U
KpUCTAJIIIN3aluu. Y IeNbHAasl TEIUI0Ta TUIaBICHUS:
m
2.13 BHyTpeHHss sHEprus CropaHus TOILIMBA. Y IebHAsl TEIIOTA CTOPaHUs TOILIUBA!
m
2.14 [Tpunuuns! padots! TemnoBbix asurareneil. KITJ[ reroBoro asuraresns
2.15 [IpakTrueckue paboThl
N3mepenne yaenbHOM TEIUIOEMKOCTH METAUIMYECKOr0 LWIMHIPA; KOJIWYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJIOM KOMHATHOH TemriepaTrypbl ()MKCUPOBaHHOW Macchl, B
KOTOPYIO OITYLIEH HarpeTblii LHWIMHApP; KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HArpeThIM
LUJIUHAPOM, I0CIE OIYCKAaHHs €ro B BOAY KOMHATHOM TEMIIEPATYpPbI; OTHOCUTEIBLHON
BJIQ)KHOCTH BO3/1yXa; Y€JIbHOM TEIUIOTHI IUIABJICHUS JIbJIA.
HccnenoBanne M3MEHEHMs TEMIIEpaTypbl BOJBI IIPH PA3JIMYHBIX YCIOBHSAX; SIBICHUS
TEII000MEHa PHU CMEUIMBAHUH XOJIOIHOM U ropsiuei Bobl; Ipolecca UCTIapeHUs
2.16 @u3nyecKue SABJICHHS B IPUPOJE: MIOBEPXHOCTHOE HATSHKEHUE U KAITWJUISPHBIC SIBJICHUS
B MNpPUpOJAE, KPUCTALIBI B mpupoje, u3inydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl; 00pa3oBaHHE POCHI, TYMaHa, UHEsl, CHera
2.17 TexHudeckue yCTpOMCTBA: KAaNWUISAPBL, IPUMEpPbl HUCIOJIB30BAaHUSA KPHUCTAJLUIOB,

YKUJIKOCTHBIN TEPMOMETP, AaTYUK TEMIEPATypbl, TEPMOC,




CHUCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETpBI, NICUXPOMETpP, MapoBas TypOWHA, IBUTraTellb
BHYTPEHHET0 CTOpPaHUS

3 SJIEKTPOMATHUTHBIE SABJIEHUA

3.1 Onexrpuzanus Ten. J[Ba BUaa 3JIeKTpUUECKUX 3apsi/iOoB

3.2 B3aumopeiictBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEeHHUs HIIEKTPUUYECKOI0 3apsia

3.4 Onexrpudeckoe nojue. HanpspkeHHOCTh anekTpuueckoro nosst. IlpuHuun cynepno3unuu
ANEKTPUYECKUX I0JIEH (Ha KaUECTBEHHOM YPOBHE)

35 Hocurenu snexrpruyeckux 3apsaoB. JlelcTBUE 2IEKTPUYECKOTO OIS HA IEKTPUYECKUE
3apsiabl. [IpOBOTHUKY U AMAIEKTPUKU

3.6 ITocrostHHBIM 3nekTpuueckuil Tok. JleficTBus anekrTpuueckoro Toka. Cuia ToKa.
Hampsxenue.

t

3.7 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE MIEKTPUUECKOE CONPOTUBIICHUE:!

3.8 3akoH Oma AJ1s ydacTka 3JIeKTpUUYECKOH 1IeTu:

3.9 [TocmenoBareapbHOE COCTMHEHUE TIPOBOTHUKOB:

h=L:U=U;+U;;: R=R; +Ro.

HapaJ'IJ'ICJ'ILHOC COCAUHCHUEC ITPOBOAHUKOB PABHOI'O COIMIPOTHUBIICHUA:




R
U|=U2;I=I|+IQ;R=7‘.

CmMeniaHHbIE COCINMHCHUA ITPOBOAHHUKOB

3.10

PaboTa 1 MOITHOCTB 3JIEKTPHUYECKOTO TOKA.

A=U-1-t;P=U"1I

3.11

3akon Jlxoynsa-Jlenna:

Q=1 "R-t

3.12

OneiT Opcrena. MarHutHoe 10Ji€ TPSIMOTO TMPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIIUU

3.13

MarauTHoOE I10JI€ ITOCTOSSHHOI'O MarHuTa. BBaHMOHeﬁCTBHG IIOCTOSHHBIX MaroHuToB

3.14

JlelicTBME MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM

3.15

OnsiTel @apanes. SABnenue snekTpoMarHuTHON MHAYKUMU. [IpaBuino Jlenua

3.16

[TpakTuyeckue paboThI

N3mepenne 31I€KTPUYECKOTO CONPOTUBICHUSA PE3UCTOPA; MOILIHOCTH J3JIEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B NMPOBOAHUKE (PE3HCTOPHI,
JIAMIIOYKa), OT HaNpsDKEHHs Ha KOHIAX MPOBOJHMKA; 3aBUCHUMOCTH CONPOTUBIIEHUS OT
JUIMHBI ITIPOBOJIHHKA, IUIOIIA/IN €r0 IONEPEYHOr0 CEYEHU U YAEIBHOIO COIPOTHUBIICHHUS.
IIpoBepka IIpaBUIIa JUISL  DIIEKTPHYECKOTO HaIpsDKEHUS IIPU
IIOCJIE0BATENBHOM COCIMHEHUH MPOBOJIHUKOB; IIPABUIIA JJISL CHIIBI DJIEKTPUYECKOTO TOKA
MIpU NMapaJIJIeIbHOM COEIMHEHUH TPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

dusnueckue SBIEHUS B TNPUPOAC: DIJIEKTpUUECKHE SBIEHUS B armocdepe,
AJIEKTPUYECTBO JKMBBIX OPTaHM3MOB, MarHUTHOE ToJie 3eMIIH, Jpei( MOoIt0CcoB, POJIb
MAarHUTHOTI'O IIOJIA AJId )KU3HU Ha 3eMne, MOJIIPHOC CUAHUEC




3.18

TexHuueckue ycTpoicTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUHK
ANEKTPUYECKOM  DHEPIUH,  AJIEKTPOOCBETUTENbHbIE  NPUOOpBI, HarpeBaTejIbHbIC
ANEKTPONpPUOOPsl  (MIPUMEPHI), AJIEKTPUUYECKUE MPEIOXPAHUTENH, JIIEKTPOMArHUT,
AJEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA

3.19 DnekTpoMarauTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monenb cera. [IpsiMonrHEHOE pacipOCTpaHEeHHE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino

3.22 [Ipenominenue cBera. 3aKOH PEIIOMIICHHUS CBETa

3.23 Hucnepcus ceera

3.24
Jlunza. Xop nydeii B muH3e. @okycHoe paccTosiHue TUH3bL. OnTHYeCKas CUjla JIMH3bL:
D=1/F

3.25 I'na3 kak ontuyeckas cucrema. Onruyeckue npudopsl

3.26
[IpakTueckue paboThI
WN3mepenue onTuUHeckoM Cuiibl coOMparouiel JuH3bI;  (POKYCHOIO  pacCTOSHUS
coOuparomield JUH3bI (M0 CBOMCTBY pPAaBEHCTBA pPa3MEPOB MpeaMeTa M H300paKeHUs,
KOTJIa IpeIMET PacIioyio’KeH B IBOMHOM (pokyce), moKa3aTess MpeoMIICHHs CTEKIIA.
HccnenoBanue cBoiicTBa M300paXKeHUs, MOIYYEHHOTO € TIOMOLIbI0 COOMparoIeil TNH3BI;
U3MEHEHHUsI (DOKYCHOTO pACCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH YrIJia
MPEJIOMIICHHUS] CBETOBOTO JIyda OT yIJia MaJIeHHs Ha TPaHULE «BO3AYX — CTEKIIO»

3.27 @dusnueckue sBIeHU B npupoje: 3arMeHus ConHna u JIyHBI, 1iBeTa Tei, ONTHYECKHE
sBJIEHUs B aTMoc(epe (1BeT Heba, peppakius, paayra, MUPax)

3.28 TexHnueckue ycTpoiicTBa: OYKH, IEPUCKOII, oToanmnapar, ONTHIECKUE CBETOBO/IbI

4 KBAHTOBEBLIE SABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydeHus. Peaknun anbda- u 6eta-pacmana
4.2 OmnbiThl Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapHas Moaens aroma




4.3

CocraB aromHoro sipa. M3oromst

4.4 IIepuon nonypacnaaa aTOMHBIX sA€p

4.5 SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsAJ0BOT0 U MacCOBOIO YHCEI

4.6 . .
dusnueckue SBICHHUS B MPUPOJE: €CTECTBEHHBIH PaAMOAKTHUBHBIN (POH, KOCMHUYECKHUE
Jy4d, paJUOaKTUBHOE U3JyYEHHUE NPUPOJHBIX MHUHEPAIOB, AEHCTBHE paAHOAKTHBHBIX
U3y4eHUI Ha OpraHU3M YeJI0BeKa

4.7

TexHudeckue YCTpPOWCTBA: CIIEKTPOCKOI, WHAMBUIAYAIBHBIA JIO3UMETp, Kamepa
BuiibcoHa, sinepHas 3HepreTuka




TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 bubnuoreia LIOK
' e PHpOA https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 3 1
VISHHCCIHE BEMITHHbL https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 1 0,5 bubmmorexa LIOK
' YA A ’ https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 CrtpoeHue BeliecTa 1 bubmiorexa LIOK
' P - https://m.edso0.ru/7f416194
29 JIBM>XKeHUE U B3aUMOJICCTBUE YACTHI] 9 bubmorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 1 h:tlpgil;ll:.e;ii‘i.ru 17§416194
Hroro no paszneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHUYeCKOE OBUKEHUE 2 nommorexa O

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



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

bubnuoteka LIOK

32 Hrepups, macca, I10THOCTS 6 3 https://m.edso00.ru/7f416194
bubnuoreka LIOK
33 Cuta. Brget cit 13 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3znen 4. /laBiienne TBEPABIX TeJ, (KMAKOCTE U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubmuorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoteka [IOK
4.2
flapterne xuaKoCTH > https://m.edso0.ru/7f416194
bubnuorexa [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha OTpYKEHHOE 7 5 bubnmnorexka [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bu6nuoreka [IOK
51 Paora u MOIHOCTE 3 L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie Mexai3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pasneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 11



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

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne /i P Konrpoabusie IIpakruueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble iBJIeHUSA
bubmuoreka [JOK
1.1 7 7
CTpoetue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Termoste mporeccet 21 1 4 https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pa3nes 2. DiekTpuyecKkne M MATHUTHBIC SIBJICHHSA
91 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IT 2 1
OCTOSIHHBIN DJIEKTPUYECKUN TOK 0 ) https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2. M 1
3 ATHITHbIC ABICHIA 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
. 1
24 DEKTPOMArHHTHs HHYKUHA 4 . https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PeszepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 10



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

9 KJIACC

KoaungecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne /i P Konrpoabusie IIpakruueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 5 bubmuorexa [JOK
' ONMCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 20 1 2
3auMoJieHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aK0OHBI COXpaHe 10 1
KOHDI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3znea 2. MexaHn4yecKkHe K0JIe0aHUA U BOJHEI
bu6mmoreka [IOK
2.1 Mexannueckue Koyieba 7 2
XAHITACCIUE KOTCDAMHIA https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
2.2 Mexannueckue BO .3 8 1 3
XAHITICCIHE BOITHDL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pasjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 1 1 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ AIBJIEHUSA



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

4.1 3aK0HBI PACIPOCTPAHEHHUS CBETA 6 1 bubmmorexa LHOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Pasznea 5. KBaHTOBbIE SIBJEHHUS
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> Crpoenne aTomMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7 2
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. IloBTopuTe1bHO-00001Ia10 1M I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 19



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO yacos DJIeKTPOHHbIE
Ne Hara undpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®dusuka — Hayka o npupoze. SBnenus 1
npupoibl. DU3NYECKUE ABICHUS
Mexannudeckue, TIUIOBEIC,
2 DJIEKTPUYECKUE, MATHUTHBIC, CBETOBEIE, 1
3BYKOBBIC SIBIICHUSA
3 (DI/ISI/ILIGCKI/IC BCIIMYUHBI U UX I/ISMGPGHI/IG
4 TOYHOCTB M OTPEIIHOCTD U3MEPEHUI
JIaboparopnas padora Nel «Onpenenenue bu6nmoreka [JOK
5 paTopHaz p P 1 1 16.09.2025 i
MOKa3aHUN U3MEPUTETHHOTO Tprdopa https://m.edsoo.ru/ff09f72a
Kak ¢usuka u apyrue ectecTBeHHbIE
HayKu U3y4aroT npupoay. Onucanue
6 (hbUBUIECKUX SBJICHUH C TTIOMOIIBIO 1 0,5 19.09.2025
Mozenei. Jlaboparopnast pabora No2
«OmnpeneneHue pa3MepoB MalbIX T
Crpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 1 bubmmorexa LOK
P p https://m.edsoo.ru/ff09fe0a
BCIIECTBA
bu6mmoreka [IOK
8 Monekyibl 1
Y https://m.edsoo.ru/ff0a013e
9 JIBr>KeHUE YaCTHUII BEIICCTBA 1



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

10

ArperaTHble COCTOSIHHSI BELLIECTBA

B3anmocBsa3b MEX 1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX

bu6mmoreka [IOK

11
COCTOSIHMSIX U UX aTOMHOMOJICKYJIIPHBIM https://m.edsoo.ru/Ff0a0378
cTpoeHreM. OcoOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
12 MexaHnueckoe ABMKEHHUE. PaBHOMEpHOE bubmuorexa [JOK
Y HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopocte. Enununisl ckopoctu. Pacuer bubnuorexa [JOK
IIyTH YU BPEMEHU JIBHKCHUS https://m.edsoo.ru/ff0a079c
WNuepuus. 3akoH uHEpIUH.
14 BsapII):/Ilo elcTBUE Tenpltlax MpUYMHA bubmorexa LHOK
A P https://m.edsoo.ru/ff0a0ae4
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tl
15 Jlaboparopnast pabora Ne3 «M3mepenue 28.10.2025 bubnmnorexa [JOK
MAacChl TEJIa» https://m.edsoo.ru/ff0a0c10
16 Jlaboparopnas pabota Ned «3mepenue 31.10.2025
o0BemMa TBEpAOro Tenar
17 IInotHOCTH BeliecTBa. PacueT Maccel u bu6mmoreka [IOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Ha6opaT0pHas.1' pabotaNe5 «OmnpeneneHue 07.11.2025
MJIOTHOCTH TBEPOTO TEJay»
19 Pemenue 3amad nmo teme "[lnoTHOCTH bu6mmorexa [IOK
BemecTsa" https://m.edsoo.ru/ff0al23c
Cuta kak XapaKkTepHUCTHKA
20 B3auMoecTBus Ten. Cuia ynpyrocTH.
3axoH ['yka
21 JlabopaTtopHas pad6ota Ne6 25 11,2025

«HccnenoBanue CUIIbI yIPYTOCTH



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBnenue Tarorenns. Cruiia TSHKECTH

CBs3b MEXKY CUJION TSYKECTH U MacCou

22 tena. Bec Tena. Pemenue 3ana4 no teme bubmmorexa LIOK
o~ o 8 https://m.edsoo.ru/ff0al778
Cuia TsbKecTu
93 Cuia TKeCTH Ha APYTHX IJIaHEeTax. bubnmoreka [JOK
du3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
N3smepenue cun. JJuaamomerp.
24 Jlaboparopnas pabota Ne7 05 05.12.2025 bubnuorexa [JOK
«["pagynpoBaHue NpyXKUHbI U U3MEPEHUE https://m.edsoo.ru/ff0al8cc
CHJI TMTHAMOMETPOM»
bu6mmoreka [IOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnuorexa [JOK
OJIHOM IpsiMOii. PaBHOAECHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
97 Tpenue ckobkeHUs U TPEHHUE MTOKOSI. bubnuoreka [IOK
Tpenue B npUpoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas padorta Ne§8 «M3y4yenue
3aBHUCHUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS B LIOK
noIMoTeKa
28 1 19.12.2025
fUIotaH ConvaKOCHOBeHm el https://m.edsoo.ru/ff0alcc8
MPIKUMAFOTIEH CHITBI, pojia
MTOBEPXHOCTI
29 Pemienue 3a1a4 Ha onpe/eneHue
PaBHOJECUCTBYIOIIEH CUIIBI
Pemenue 3anau no temam: «Bec Tenay,
30 «I'padpmueckoe n300pakeHUE CUI» bubmmorexa LIOK
P vp ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
39 Kontponbnas padota Nel o reme 10.01.2026

«JIBM>KEHHE M B3aMMOJICHCTBUE TEI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

33 Hasnenne. CriocoObl yMEHbIICHUS U bubmuorexa [IOK
YBEJIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JaBneHue raza. 3aBUCUMOCTb J1aBJICHUS bubnnoreka [HOK
34 "
raza ot 00bEma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubmuoreka [JOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B dKUJKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JEHUCTBUEM CHUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBieHue B bubmuorexa [JOK
JKUIKOCTH U raze. 3axkoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobuatompecs cocynst https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHeBON KUAKOCTHBIM
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYILIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnunorexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bubmuoreka [JOK
42 Bec Bosayxa. ATmocgeproe aasierme https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atMochepHOro JaBiIeHuUs. bubnnorexka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO TABJICHHS OT bubnuorexa [JOK
BBICOTBI HaJl yDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK

AaBJICHUEC HA PA3JIMYHBIX BbBICOTAX

https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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Pemenwue 3amaq mo Teme " AtmochepHoe

46 "
JaBJICHUE
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJI0. ApXUMeI0Ba bubmmorexa LHOK
Py - AApXAMER https://m.eds00.ru/ff0a3276
cuiia
JlaGopaTtopHas padota Ne9 «M3yueHue
48 BBITAJIKUBAIOIICH CHIIBI, ICHCTB el Ha 1 13.03.2026 bubmorexa LHOK
H s yrou RS https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh TEIIO
bubmuorexa [JOK
49 I1
JTABATHe T https://m.edsoo.ru/ff0a3514
50 Ha6opaT0pHa;1 pabota Nel0 «BriscHeHue 1 20.03.2026 bubnnoreka [JOK
YCIJIOBUM IJIABAHUS TEJA B JKUJKOCTH) https://m.edsoo.ru/ff0a3a96
o1 BoznyxormnaBanue
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. BoznyxomiaBanuey, «JlaBnenue bubmmorexa LIOK
YAOB: yx L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B»
KonTtpomnbHas padora Ne2 o reme
53 «/laBreHue TBepABIX TEN, KUIKOCTEN U 30.03.2026
ra3oB»
bubmuorexa [JOK
54 M
exammeckas padora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 M .E
OTUTOCTE. LAMHHIILT MOMIHOCTH https://m.edsoo.ru/ff0a3f82
56 YPOK-I/ICCJICE[OBaHI/Ie "P?.C‘-IéT MOIJ_IHOCTI/I:' 1 17.04.2026
pa3BUBaeMOU MpU MOABEME IO JIECTHULIS
57 [Ipocteie Mexanu3msl. Peryar. PaBHOBecue
CHWJI Ha pbIYare
58 Prryaru B TexHuKe, OBITY U IPUPOJIE. 0.5 24.04.2026  bubmuoteka [JOK



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Jlaboparopuas padota Nel 1 «BrisicHeHue
YCJIOBHS PAaBHOBECHS phIyara»

https://m.edsoo.ru/ff0a478e

59 Pemenue 3anau o teme «Y cioBus 1 bubmuorexa [JOK
PaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
Koaddurnuent nonesnoro necTpust
Mexanu3ma. Jlaboparopnast pabora Nel2

60 . 1 0.5 30.04.2026
«3mepenue KII/ nakinonHoi
TUTOCKOCTH

61 Pemenue 3agau mo teme "Pabora, 1 bu6mmoreka [IOK
motHocTs, KITI" https://m.edsoo.ru/ff0a4c48
Mexannyeckas sHeprus. Kunernueckas u bubnnorexa [HOK

62 1
MOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHUsI MEXaHUYECKON 1 bubnnoreka [JOK
SHEPrUu https://m.edsoo.ru/ff0a4360

64 ITonroToBka K KOHTPOJIBHOU paboTe 1

65 Kontponbnas padota Ne3 1o teme 1 19.05.2026
«PaboTta 1 MOIIHOCTb. DHEPTUs»

66 PezepHblil ypok. Pabora ¢ TekcTamu mo 1 bubnuoreka [IOK
Teme "MexaHnueckoe IBHKeHHe" https://m.edsoo.ru/ff0a4ee6
Peseprubrit ypok. Pabora ¢ Tekcramu mo

67 Teme "JlaBineHue TBEPABIX Tell, KUIKOCTEN 1 bubmmorexa [OK

. PA > A https://m.edsoo.ru/ff0a4ffe
Y Ta30B
68 Hrorosas KOHTpoOJIbHAs paboTa 1 29.05.2026
OBILIEE KOJIMYECTBO YACOB I10 68 11

ITPOTPAMME



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Jlara nuppoBbIe
Nen/m | Tema ypoka KonTpoabubie IIpakTuueckue bp
Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bubnnoreka [JOK
ra3o00pa3HOro COCTOSHUH BEIIeCcTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO
4 ¥ Ta3000pa3HOTO COCTOSIHHUM BEIeCTBa HA 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KHMHETHYECKOU TEeOpUH
bu6mmoreka [IOK
5 Kpucrannnueckue n amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KanWIISIPHOCTD. 1 bubnnorexka [HOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTUE 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIepaTypsl O 1
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHSI YaCTHII
9 Bryrpennsis sueprusi. CriocoObl 1 bubnmoreka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUHN https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubnmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

1 KonmuecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a65c0
12 Ha6opuaTopHa51 pabota Nel «M3ydenwue 1 17.10.2025 bubnnoreka [HOK
YCTPOMCTBA KAJIOPUMETPa» https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeII0BOro 6agaHca. bubnnoreka [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas paboraNe2 "UccnenoBanue
14 SBIICHUS TETJIO0OMEHA MPU CMEIIMBAHUU 1 24.10.2025 bubmorexa LHOK
. . P " o https://m.edso0.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOAbI
Pacuer xonnaecTBa TEIIOTHI,
15 HE00XO0UMOTr0 JIsl HArpeBaHUs TeNa U
BBIICJIIEMOTO UM MPU OXJIAXKICHUU
16 Ha6opaTS)pHa;1 p'z.160Ta Ne3 "I/I3Mepe"HI/Ie 1 31.10.2025 bubnuoreka [IOK
YAEIbHOM TEIUTOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeJbHas TEMI0Ta bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX TeJ. Y AebHas TeIoTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 Pemenue 3amau nmo teme «KonuuectBo bubmuorexa [JOK
TEIUIOTHI» https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJIEHCAIUS. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnorexka [JOK

3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/ff0a786¢
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BnaxhocTs Bo3ayxa. Pemienue 3anau Ha

bubmuorexa [JOK

22 1 28.11.2025
onpeAesieHUE BIa)KHOCTH BO3/IyXa https://m.edsoo.ru/ff0a7628
JlaGopatopnas pabota Ne5 "Omnpenenenue
23 PaTOPHA b peaen 1 02.12.2025
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3AyXa
[TpunHLIMIIBI paOOTHI TEIIOBBIX
24 nsurareneid. [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpPaHUs
o5 KII TermoBoro asurarens. TennoBbie bubnuorexa [JOK
JIBUTaTEJIN U 3alllUTa OKPYKAKOIIEH cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPTrUH B TEIIOBBIX MPOIIeccax
[ToaroroBka Kk KOHTPOJILHOU paboTe Mo
27 teme "TeroBele sBieHus. MiamMenenue bubmmorexa [JOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIEeCTBA
Konrtponbnas pabora Nel 1o teme BuG OK
nonmoTexa
28 "TennoBslie sBieHUs. MI3MeHeHne 19.12.2025 1
N " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BeIllecTBa
29 DnekTpusanus Tei. J[Ba poxa
AIEKTPUUECKUX 3aPSI0B
30 DIEeKTPOCKOI
31 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HanpspkeHHOCTh
32 SIIEKTPUYECKOTO MO, [IpuHIuI bubmmorexa [TOK
p P . https://m.edsoo.ru/ff0a8ala
CYTEPIIO3UITUH DJICKTPUUECKUX MOJICH
33 Hocwurenu snekTpudeckux 3apsaoB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa
34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

COXpPAaHCHUA SJICKTPUUCCKOT'O 3apaa

https://m.edsoo.ru/ff0a8ef6

Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

bu6mmoreka [IOK

35
ANEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
36 cymecTtBoBaHus. MicTouHuku bubmmorexa [JOK
i ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS 2IIEKTPUICCKOrO TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
38 DNEKTPUYECKUH TOK B METAIUIAX, bubnnorexa [JOK
JKAIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
39 DNeKTpuYecKas 1enb U € COCTaBHbBIE
4acTH
40 Cuna Toka. Enqunuiibl €€ uamepenus
JlabopaTtopHnas pabota Ne5 "Cbopxka
41 3JIEKTPUYECKOH 1IENU U U3MEPEHUE CUIIbI 1 10.02.2026 bubmorexa HOK
P ) P " R https://m.edsoo.ru/ff0a8bd6
TOKa B €€ pa3IMYHbIX yUacTKax
bu6mmoreka [IOK
42 .B .
DnekTpudeckoe HanpspkeHue. BoasTMmerp https://m.edsoo.ru/ff0age14
JlabopaTtopHnas pabota Ne6 «3mepenue
43 HaIpPsHKEHUS HA PA3IUIHBIX y4acTKax 1 17.02.2026
MOCIIEI0BATEIHHON AIIEKTPUIECKON TETIH
44 ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmoreka [JOK
COIPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota Ne7 "U3mepenue
45 CONPOTHUBIICHUS MPOBOAHMKA. M3yuenue 1 03.03.2026 bubmoreia HOK
P . POBOA L ya o https://m.edsoo.ru/ff0aa738
MIPUHIIAIIA JEHCTBHS peocTarta
46 3aBUCHUMOCTD CHJIbI TOKA OT HAMPSKEHUSL. bubnnoreka [HOK

3akoH OMa 1J1s yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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IlocnenoBarenbHOE U mapaljICJIbHOC

47
COCTMHEHMS TIPOBOTHUKOB
JlaboparopHas pabota Ne8 "M3ydenue
48 na anJIeJIEI»)HOI‘OpCOG WHEHUS a 1 13.03.2026 bubmorexa LHOK
P " A o https://m.edsoo.ru/ff0aaa58
MIPOBOJIHUKOB
bu6mmoreka [IOK
4 P
o crierme st https://m.edsoo.ru/ff0aadle
Pemrenne 3a1au Ha MpUMEHEHHE 3aKOHA
50 OmMa Ju1st pa3JIMYHOIO COCAMHCHUS bubmorexa [JOK
AP A https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO bubnnoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabota Ne9 «3mepenue
52 MOIIIHOCTH U PabOThI TOKA B 1 27.03.2026 bubmorera [JOK
. pv R https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOH JTaMIIE)
DIIeKTpUUECKHE e U MOTPEOUTENN
53 AIIEKTPUYECKOM SHEPTUH B OBIT bubmorexa HOK
P P v https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOMN paboTe Mo
54 TeMe "DIEKTPUIECKUE 3apsIbl. bubmuorexa [JOK
3apsKEHHBIE TEa U UX B3aUMOJICHCTBUA. https://m.edsoo.ru/ff0abd2c
IToCcTOSIHHBIN 2NEKTPUIECKUNA TOK"
KontponbHast padora Ne2 1o teme
55 "DneKTpuuecKue 3apvsmm. 3apsKeHHbIE ) 14.04.2026 bubnmoreka [JOK
Tejla U uX B3anMoaercTBHA. ITocTOSHHBIHM https://m.edsoo.ru/ff0abea8
ANIEKTPUYECKHUM TOK"
56 [TocTostHHBIC MATHUTHI, UX

B3aMOJIENCTBUE
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MaruutHoe nosie. MarauuTHoOE noJie

bubnmoreka [JOK
57 3eMJId U €ro 3HauyeHue U JKU3HU Ha 1
3 https://m.edsoo.ru/ff0ac3d0
emiie
OneiT OpcTena. MaruutHoe nose Bu6 OK
nOIMOTEeKA
58 AIIEKTPUIECKOTO TOKa MarHuTHOE 1oJie 1
https://m.edsoo.ru/ff0acOba
KaTYIIKH C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B Eub OK
. noIMoTeKa

59 TeXHuKe. 3ydeHnue NeHcTBis https://m edsocL)I ru/ff0acld2
MarHUTHOTO TI0JIS Ha IPOBOJHHK C TOKOM" o '
DNeKTPOABUraTeNlb MOCTOSIHHOTO TOKA.

60 Hcnonb3oBaHue 3eKTpoaBUraTesicii B bubnnoreka [JOK
TEXHUYECKUX YCTPOICTBAX U HA https://m.edsoo.ru/ff0ac74a
TPaHCIIOPTE.

Oneiter @apanes. 3akoH
. bubnuotexa [JOK

61 AMEKTpOMarHuTHOW uHaykImu. [Ipasuno I

P https://m.edsoo.ru/ff0ac86¢c
eHIla
Onekrporeneparop. CriocoObl OTydeHUs

62 ANEKTPUYECKONH IHEPTHH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX dHEPTUU
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

63 Teme "DIeKTPUUECKUE U MarHUTHBIE
siBIeHUS"

Kontponbnas padota Ne3 no teme
64 HOHTP P . 15.05.2026
DNEKTPUYECKHE U MAaTHUTHBIC SIBIICHUS
bubmuorexa [JOK
65 Pabora Hag ommOkammu
A https://m.edsoo.ru/ff0acb14
66 PesepBHeiit ypok. Pabora ¢ Tekctamu 1o bubnmoreka [JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

teme "TermnoBeie sBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

bu6mmoreka [IOK

7 1
0 teMme "[1oCTOsHHBIN 2neKTpUUecKuii ToK" https://m.edsoo.ru/ff0acdc6
68 HroroBast koHTpoIbHAs paboTa 1 29.05.2026
BILEE KOJIMYECTBO YACOB I1
OBII{ OJI CTBO HACOB I1O 68 145

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Mexanunueckoe IBuxkeHue. MatepuanbHas
touka. Crucrema oTcuera. bubnuoreka [{OK
1 1
OTHOCHUTEIBHOCTh MEXAHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBUKCHHUS
2 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE
3 nBroxenne. Cpequsiss 1 MTHOBEHHAs 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0ad19a
CKOPOCTH
4 IIpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JIBHXKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHEHHOTO
) ABHOYCKOPEHHOTO ABMKeHud. ['padpuk 1 bubmorexa LOK
P 4 P https://m.edsoo.ru/ff0ad8d4
CKOpOCTH
JlabopaTtopnas padota Nel "HccnenoBanue
6 ABHOYCKOPEHHOTO JIBM)KEHUS 0e3 1 1 12.09.2025 bubmmorexa LIOK
P Y . " R https://m.edsoo.ru/ff0adb18
HaYaJIbHOU CKOPOCTH
bubnunoreka LIOK
7 CBobonHoe nagenue tei. OneiTel [anunes 1 https://m.edsoo.ru/ff0adb18
8 JlaGoparopHas pabota Ne2 «M3mepenue 1 1 17.09.2025 bubmuotexa [JOK

YCKOpEeHUs: CBOOOHOTO TaICHUSD



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

https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMXKEHUE TTO OKPYKHOCTH.

9 [Tepuon u yactora obOpameHus. JInneitnas bubmmorexa LIOK
https://m.edsoo.ru/ff0ael76
U yTJI0Basi CKOPOCTH
10 LleHTpOCTpEMHUTENLHOE YCKOPEHHE
. bubmmoreka [JOK
11 [Tepsebiii 3akoH HetoTOHA. BEekTOp CHITBI https://m.e dsoc])_.[ru 11080612
12 Bropoit LiaKOH HeroToHa. bubmmoreka [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akon Hetotona. Cynepno3unus bubnnorexa [JOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnnorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocmn. Sakon I'yca s metoosutioez
16 Pemenue 3amgau no reme «Cuia
YIOPYTOCTH
17 JlaGopaTtopnast pabota Ne3 «Omnpenenenue 16.10.2025 bubmuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuotexa [JOK
18 G Tpers https://m.edsogru/fanf738
bubnuotexa [JOK
19 Pemenue 3agau no reme «Cuia TpeHUS» https://m.e dsogru /F10afa26
20 Pemenne 3agad mo reme "3aK0HBI but6mmoreka [IOK
Herotona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau 1mo Teme "3aKoHBI bubnunoreka LIOK

Hprorona. Cuna ynpyroctu. Cuna tpeaus"

https://m.edsoo.ru/ffOafb8e



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aK0H BCCMHPHOT'O

bubnunoreka LIOK

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO
P A https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPa 29.10.2025
(Conneunas cucrema). ["amakTuku"

Pemenue 3agau no teme "Cuia TSHKECTH U bubmuoreka [{OK

24 "
3aKOH BCEMHUPHOTI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8

o5 [TepBast kocMUYeCKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHaIbHONW TOYKH.

26 AbcoimoTHO TBEpPIOE TEeNo. PaBHOBECHE bubmmorexa [JOK
TBEPJIOTO TeJIa C 3aKPEIUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpanieHusi. MomeHT cuiibl. LleHTp TsxecTn
PaBHOBECHE MaTepHAIBHONW TOYKH.

97 AbcomoTHO TBEpIOE Tenno. PaBHOBeCcHe
TBEPIOTO TeEJA C 3aKPEIIEHHON OChIO
BpanieHusi. MomeHT cuiibl. LleHTp TsxecTn

28 Pemenne 3agad mo reme "MOMEHT CHJTBIL. bubnuoreka [{OK
LlenTp Ts0KECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

29 TCMHC "MCXELHI/I‘ICCK(I:G BI/I)KeII;I/Ie buomorexa LIOK

. "H ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTtponpHas padora Nel mo Teme
30 "MCXI;.HI/I‘-ICCK(I))C BIDKEHUE 14.11.2025 Bubmmorexa [IOK
. A | ' o https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
31 Nmnynbce Tena. Umnynbe cuibl. 3aK0H bubmuoreka [IOK

COXpaHEHHUsI UMITyJIbca. YTIPYyroe u

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

HEYyIpPYroe B3auMOJACHCTBUE

Penrenue 3amad mo teMe "3aKkoH

bu6nmoreka [IOK

32 COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHus "PeaKTI/IBHO"e 98.11.2025
JBUKEHHE B IPUPOJE U TEXHUKE
bubmmoreka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh https://m.e dSO(I)_.[ru o
35 Pabota cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U bubmmoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 Pemenwue 3a1a4 o teme «Padora. MomHOCTE»
37 Cas3b sHepruu u padoTsl. [loTeHmanbHas
SHEprus
38 KI/IHGTI/I‘IGCKai[ sHeprus. Teopema o bubmuoreka [IOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 O06o0mmaromuii ypok 1mo pasaeny bubmuoreka [IOK
«MexaHnuyeckue BICHUSD) https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBHKEHUE U €0 bu6nmorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHus. BeiHyK1eHHBIC bubnmnoreka [JOK
KosiebaHus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTn4ecKkuil ¥ Npy>KUHHBIA
MasiTHUKA
VYpok-uccnenoBanne «3aBUCUMOCTh BuGmorexa [IOK
44 nepuoja KojaebaHui oT KecTKOCTH 24.12.2025 https://m.edsoo.ru/fob197a
MPYKUHBI U MacChl Ipy3a»
45 [IpeBpaieHue 3HEPTUN IPU MEXAHHUECKUX

KOJIEOaHUIX



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

Jlaboparopnas pabota Ned «MccrnenoBanme
3aBUCHMOCTH MEPUO/Ia U YaCTOTHI

bubnunoreka LIOK

46 29.12.2025
CcBOOOIHBIX KOJIEOAHMI HUTSHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKA OT €TO JJTUHED)
bubnunorexa LIOK
47 r 0
APMOMITACCIHE KOTCOAIIA https://m.edsoo.ru/ff0b197a
Mexanndeckue BoytHbel. CBOMiCTBA
48 MeXaHM4eCKHX BOJH. [IpogosbHbIC 1 bubmorexa OK
e https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
Ypoxk-koudepenuus "MexaHnUeCKue
49 BOJIHBI B TBEPOM Tene. CelicMuueckue 13.01.2026
BOJIHEI"
50 3Byk. Pacripoctpanenue u oTpaxkeHue
3ByKa
51 Ypok-uccnenoBanue "Habmronenue ) 16.01.2026
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YapTpazByk u 91.01.2026 bubnnorexa [JOK
uH(ppa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
IToaroroBka Kk KOHTPOJIBLHOM pabOTE IO
54 TCMHC "3aKOHBI COX IE;.)HCHI/I}I ’ bubmorexa I[JOK
P ' https://m.eds00.ru/ffob25f0
MexaHndeckue KojaecOaHus ¥ BOJTHBI"
KonTponbhas pabota Ne2 o teme
55 "3aKoHbI cOXpaHeHus. MexaHn4eckue 27.01.2026
KoJIeOaHMS U BOJHEI"
56 DIIEKTPOMAarHUTHOE IOJIE. bubnmoreka [JOK

BHGKTpOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

VYpoxk-uccienoanue "M3yueHne CBOMCTB

bub6nmmoreka [IOK
58 2JIEKTPOMATrHUTHBIX BOJIH C IIOMOIILIO 02.02.2026
P | H https://m.edsoo.ru/ff0b2fe6
MoOUIBHOTO TenedoHa
59 Pemienue 3aay Ha onpeieieHue 4acTOThl bubnunoreka LIOK
Y JUTUHBI 3JICKTPOMAarHUTHOW BOJIHBI https://m.edsoo.ru/ffOb2c6éc
DneKTpOMarHuTHasl IPUPO/ia CBETA.
60 CxopocTtb cBeTa. BoHOBBIE CBOICTBA
cBera
KourpomnbHas padora Ne3 bub K
61 P P 10.02.2026  DHoumorexa O
«INEKTPOMArHUTHOE TI0JI€ U BOJHBD) https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuneitHoe
62 acIIPOCTPaHEHHE CBETA. 3aTMEHUS bubnnorexa [JOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaKeHHs CBeTa. 3epKaia.
63 PemeHHep3a a4 Ha II I/IMeHel:I)-II/Ie 3aKOHa bubmorexa HOK
a p https://m.edsoo.ru/ff0b38c4
OTpaKeHHsI CBETa
[Ipenomnenne cBera. 3aKoH NPEIOMIICHUS bubmmnoreka HOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHoe BHYTpEHHEE OTPAKEHHE CBETA.
65 HCHOJ‘ILSOBZEI)/Ie nonHorpo BHYTPEHHETO bubmrorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
HccnenoBanue 3aBUCUMOCTH yTiia
66 MPETIOMIICHHUSI CBETOBOTO JTy4a OT yriia
MaJICHUs Ha TpaHule "BO3ayx-cTekyio""
VYpoxk-koudpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI: 02.03.2026

CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

bubnunoreka LIOK

68 JIunzel. OnTudeckas cuiia JUH3bI https://m.edsoo.ru/ffOb3f2c
. bub6nmmoreka [IOK
69 [TocTpoenue n3o0pakxeHUi B JIMH3AX https://m.edsoo.ru/ffob4dda
70 Pemienue 3a1ad Ha mocTpoeHue bubnunoreka LIOK
M300pakKeHHUH B JIMH3aX https://m.edsoo.ru/ff0b4206
JlabopaTtopnast pabota No5 "U3yuenue
71 CBOWCTB M300paKEHHS B co6nliafomeﬁ 11.03.2026 Bu6mmoteka [JOK
nuH3e. 3MepeHnue onTU4eCKOn CUJTbI https://m.edsoo.ru/ffOcOa7e
JUH3BL"
7 ['ma3 xak onruueckas cucrema. 3peHue. bubmmoreka [JOK
Jedextsl 3penns. Kak coxpaHUTh 3peHne https://m.edsoo.ru/ff0b4684
73 Pemenue 3a1a4y Ha pacueT ONTUYECKOM
CWUJTBI JIMH3BI
Paznoxxenue 6enoro cBeta B CIEKTp.
74 OnebiTel HetoToHa. CroxxeHue brbmmorexa LTOK
https://m.edsoo.ru/ffOc0f4c
CIEKTpalibHBIX I[BETOB. [lucnepcus ceeta
OnBITHI O Pa3I0KEHUIO 0EJI0ro CBeTa B
75 CIIEKTpP ¥ BOCIPHUSTHIO LIBETA TPEIMETOB bubmuoreka [JOK
npy UX HAOJIIOIEHUH Yepe3 I[BETOBbIE https://m.edsoo.ru/ffOc0e2a
GUIBTPHI
76 Kontponbnas padota Ne4 o teme: 94.03.2026
«CBETOBBIE SBJICHUS
77 OmnseiTel Pesepdopaa v mranerapHas bubmmnoreka [JOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Moaens aroma bopa
79 Hcnyckanue U MOrJIonieHue CBETa aTOMOM. bubnmoreka [JOK

KBantbl. JInHe4aThie CIEKTPHI

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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Jlaboparopuas pabota Ne6 «HabmoneHue

. bubnuorexa [IOK

80 CIUJIONIHOTO Y JIMHEHYATHIX CIIEKTPOB 01.04.2026 https://m.edsoo.ru/FOCL550
UCITYCKaHUS

81 PainoakTHBHOCTH M €€ BUJIBI bubmorexa OK

a A https://m.edso0.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK

82

MOJEIIb https://m.edsoo.ru/ffOcl8ac
bubnuoreka [IOK
P Y

83 aJIM0AKTHUBHEIC MpeBparieHus. M30Toms https://m.edsoo.ru/foclald

84 Pemenue 3agau mo teme: "PagnoakTuBHbBIC bubnuoreka [{OK
npespatieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuox nmomypacnana
JlabopaTtopHnas pabora Ne7 «3mepenue

86 €CTECTBCHHOTO PAIMAIMOHHOTO (OHA 22.04.2026 bubmorexa HOK

P o https://m.eds00.ru/ff0c2126
JIO3UMETPOM»

87 SAnepHbie peakuu. 3aKOHbI COXPAHEHUS bubmuoreka [IOK
3apsI0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ffOclc58

88 DHeprusi CBsI31 aTOMHBIX saep. CBs3b bubnnorexa [JOK
MaccChl 1 DHEPIUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakiiuu cuHTE3a M IETICHUS SEP. bubnunorexa LIOK
Ncrounuku sHeprum CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
JlaGopatopHas padota Ne8 «M3yuenue

91 JIeJICHUS Sijpa aToMa ypaHa 1o 04.05.2026
dotorpaduu TpeKoB»

92 JlaGopartopHas padota Ne9 «M3yuenue 06.05.2026 bu6nuorexa [IOK

TPCKOB 3apsAKCHHBIX YaCTHUII 10 TOTOBBIM

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c1a14
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dororpadusm»

Kontposbhas padota Ne5 mo teme
"DJIeKTPOMarHuTHOE TOJIE.

93 1 08.05.2026
DNEeKTpOMAarHUTHBIE BOJHBL. KBaHTOBBIC
siBiIeHus"

94 [ToBTOpEeHME, 000OIICHHE. Ha?opaTopHHe 1 1 12.05.2026 bubmuorexa [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IIeHNE. Permenune

95 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME 1 bubmorexa HOK
? " 8 https://m.edso0.ru/ff0c2572

TennoBbie Mporecchl
[ToBTropenue, 0600mmenue. Pemenne

96 ACYETHBIX M KAYECTBEHHBIX 33124 10 TEME 1 buGnuorexa [IOK
P . https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarencii”

[ToBTOpenue, 06061meHue. Pemenue

97 aCYETHBIX U KaUueCTBEHHBIX 3aJ1a4 110 TeEME 1 bubmorexa LHOK
p s https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

08 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 20.05.2026 bubnnorexa [JOK
paboTsl o kypcy "CBeToBbie IBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Padota ¢

99 TEKCTaMHU 10 TeMe "3aKOHBI COXpaHEeHUs B 1 bubmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenwne, 0600meHue. Pabora ¢ 1 but6mmoreka [IOK
Tekctamu 1o Teme "Koiebanusa u BoiHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 06o0meHue. Pabora ¢ 1 bubmuorexa [JOK
TeKkcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044

102 Wrorosast KoHTpoJbHASA paboTa 1 29.05.2026

OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. ®wusuka: 7 xnacc: 6a30BbIi ypoBeHb: yueOHuK / .M. Ilepbimkun, AWM. UBanoB. — 4-¢
u3., crep. — Mocksa: [Ipocsemnienue, 2024.
2. Owusuka: 8 kiacc: 6a30BbIif ypoBeHb: yueOnuk / Ilepeimkun WM. M., BanoB A. U. — 4-
e u3ganue, nepepaborannoe — Mocksa: [Ipocsemenue, 2024
3. ®wusuka: 9 kiacc: 6a30BbIH YPOBEHb: YICOHUK/
[Tepbimkun M. M., I'ytauk E. M., UBanoB A. U., [TetpoBa M. A. —
4-¢ uznanue, crep. — Mocksa: IIpocBemenue, 2024

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®usuka. Meroauueckoe nocodue. 9 kiacc (aBropsl: E.M. I'ytauk, O.A. UepHukosa)
Odusuka. JIunaktuaeckue matepuansl. 9 kiace (aBropsl: A.E. Mapon, E.A. Mapon)
Co6opauk 3anau o ¢usuke 7-9 kiaccsl (aBrop: [leprmkun A.B.)

Jlykamuk B.U. COopuuk Bonmpocos u 3aj1a4 1o ¢usuke. 7-9 k. — M.: [IpocBemienue,
2010. —192c.

5. Kupuk JLLA. ®usnka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTENBHBIE K KOHTPOJIbHBIE PA0OTHI. —
5-€ U3JaHue.

N =

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. Enunas  xojuteknms — IUQPPOBBIX  0Opa3oBaTeNbHBIX  pecypcoB:  http://school-
collection.edu.ru/
2. udposoii oopazoBarenbHbIil pecypc «SAKmace»: https://www.yaklass.ru/

KPUTEPUU ONEHUBAHMUS PABOT

OneHkKa yCTHBIX OTBETOB y4alIXCs

OtMmeTKka «5» CTaBUTCS B TOM CIIy4ae, €CIIN y4alIuics:

- TaeT TOYHOE OIpe/ieJIeHNe U UCTOJIKOBAaHUE OCHOBHBIX MOHATUH ((pu3mKa, pusndeckue
SIBJICHUSI, HaOJI0IeHne, (U3ndecKre BETMYNHBI, (pru3ndecKkue Mpuoophkl), a Tak JKe MPaBUILHO
OTIpesieNIsieT LIeHY AeJIeHUS U3MEPUTEIbHBIX PUOOPOB;

- CTPOUT OTBET MO0 COOCTBEHHOMY IUIaHY, COITPOBOXK/IAET pacCcKa3 HOBBIMHU MPUMEPAMHU;

- MOXKET YCTAaHOBUTH CBSI3b MEXKAY U3y4a€MbIM U paHee U3yUYEHHBIM MaTEPHUAIIOM 10 KypCy
¢u3MKY, a TaK K€ C MaTepUaAJIOM, YCBOSHHBIM IPU U3YUYEHHH JPYTUX MPEIMETOB.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/

OT1MmeTKa «4» CTaBUTCS, €CJIM OTBET YUCHHUKA yJIOBJIETBOPSICT OCHOBHBIM TPEOOBAHUSIM K OTBETY
Ha OIIEHKY «5», HO JIaH:

- 0e3 HCToJIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX IPUMEPOB;

- 0e3 MPUMEHECHHS HOBBIX 3HAHUH B HOBOU CHTYAIlWH,

- 03 UCMOJIL30BAHUS CBS3CH C paHee M3YUCHHBIM MAaTEPUAIIOM M MaTEPHAIOM, YCBOCHHBIM TPU
M3Y4YEHUU JAPYTUX MPEAMETOB;

- €CJIM YYaIIUICs JOMyCTUII OJJHY OIIMOKY WK He 0oJiee IBYX HEJIOUETOB H MOXKET UX
HCIIPABUTh CAMOCTOSITEILHO WM C HEOOJIBIITION MTOMOIIIBIO YUUTEIIS.

OT1MmeTKa «3» CTaBUTCS, €CIIU yYaIlNICS:

- MPaBWJIBHO MOHUMAET (PU3MYECKYIO CYIIHOCTh PACCMATPUBACMBIX SBJICHHH H
3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJICIbHBIE MPOOEIIB B YCBOCHUH BOTIPOCOB Kypca
(U3HUKY, HO TIPENSATCTBYIOIINE JAIbHEHIIIEMY YCBOSHHUIO MTPOTrPAMMHOTO MaTepHalia;

- IOIYCTWII He OoJiee 0THOM rpy0oli OMMOKY U JIBYX HEJJ0UETOB, HE Oojiee OHOM Tpy0oii 1
OJHOH Herpy0oii ommnoOKy, He OoJiee IBYX - TPEX HErPyOBIX OMIMOOK, OTHOW HETrpyOoil OIMOKH
Y TPEX HEJIOUETOB, JOIYCTUII YETHIPE WU MATh HEJIOYETOB.

OTMeTKa «2» CTaBUTCS, €CITU yUYaIIUNACS:

-HE YCBOWJI M HE PACKPbUI OCHOBHOE COJIEp)KaHNE MaTepHaa;

-He JIeJIaeT BBIBOJOB U 0000IIECHHI;

-HE 3HAeT U HE MOHUMAET 3HAUUTENbHYIO WM OCHOBHYIO YacTh MIPOrPaMMHOT0 MaTepualia B
npezeliax MOCTaBICHHBIX BOIIPOCOB;

- IIpH OTBETE (Ha OMH BOIIPOC) JIOIyCKaeT Ooiee ABYX IrpyObIX OMIMOOK, KOTOPBIE HE MOXKET
WCIIPABUTD JIAXKE TIPU MOMOIIH YUUTEIIS;

-HE OBJIAJIC]I OCHOBHBIMHU 3HAHUSMHU B COOTBETCTBUU C TPECOOBAHUSAMH U JIOITYCTHII OOJIBIIIE
OIMOOK ¥ HEJIOYETOB, YeM HEOOXOIUMO JIJIT OTMETKHU «3%.

OneHka nMCbMEHHbIX KOHTPOJIbHBIX paﬁoT

OTtMmeTKa «5» cTaBUTCS 3a paboOTy, B KOTOPO# npaBuiibHO BemoiHeHO 100% - 90% 3ananwmii;
OtMmeTKa «4» cTaBUTCS 3a pabOTy, B KOTOPOH MPaBUILHO BBITIOIHEHO 89% - 70% 3amanmii;
O1meTka «3» cTaBUTCS 32 pabOTy, B KOTOPOI MPAaBMWIHHO BBINOITHEHO 69% - 50% 3ananuif;
OTtMmeTKka «2» cTaBUTCS 3a pabOTy, B KOTOPOH MpaBUIBHO BhIONHEHO MeHee 50% 3amanuii

Ouenka Ja6opaTopHbIX padoT

OtMeTKa «5» CTaBUTCS, €CITU YJAIIUKCS:

-BBINIOJIHSAET PabOTy B IOJTHOM 00BeMe C cOOII0IeHHEM HEOOXOAMMOMN TTOCTIEI0BATEILHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHHIA;

OTMeTKa «4» CTAaBUTCS, €CITU BBIMOJHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBIJIO JOMYIIEeHO 2-3
Heso4ueTa, He 0oJiee 0JTHON HerpyOo OMMOKU M OJTHOTO HEJ0ueTa.

OTMmeTKka «3» CTaBUTCs, €CIIN pa60Ta BBIITOJIHEHA HE ITIOJITHOCTBIO, HO 00BEM BBIITOJIHEHHOM
YaCTH TAaKOB, YTO IMO3BOJIACT ITOJYUYHUTH HpaBI/IHBHBII)’I PE3YIbTAT, U BBIBOA HUJIK €CJIU B XO/I€
IMPOBCACHUA OIIbITA U UBMCPECHUA ObLIN JONMYIICHBI OIINOKH.



OtrMeTrka «2» craBUTCA, ecaud paboTa BBINOJHEHAa HE IMOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CENIaTh MPABUIIBHBIX BBIBOJIOB, a TAKXKE, €CIIH
OTIBITHI, U3MEPEHHUSI, BHIYUCIICHHS, HAOIIOICHUS TPOU3BOIMINCH HEITPABUIIBHO.

Bo ¢cex cnyuaax oyenxa cnudcaemcs, eciu yueHuUK He co0.1100an mpedosanus npagui
be3onacnocmu mpyoa.



