MHWHUCTEPCTBO NPOCBEHEHUSI POCCUMCKOM ®EJAEPALIMU
Komuter oOpa3oBaHusi, Hayk1 W MOJIOAEKHOH noauTHku Bonrorpaackoi obnactu

MKOY "boikosekana CIHI Ne3 um H.A. Maabimena'"

PACCMOTPEHA COI''TACOBAHA YTBEPXJIEHA
PykoBoautens MO Metoauct Hupextop MKOY «bbikeBcka CILI No3y
4 &2
T. M. YepeJHHUYEHKO 27~ 4p o 54082 voar

O.B. llleByenko JILA. AdanacreBa
IIpuxaz Ne 4 or«_£» 89 .76 .

[IpoTokos Nel
ot « 3/ » O 2046 T.

PABOUYAS IPOTPAMMA
(ID 9614850)

ydyeOHoro npeamera «®u3znka. bazoBblii ypoBeHb»

1U1st oOyyarouuxcs 7-9 kinaccon

pn beikoBo 2026



HOACHUTEJIBHAS 3AIIMCKA

[IporpamMma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMUsl COCTaBIeHA Ha OCHOBE TOJOKEHHH M TpeOOBaHWH K pe3yjibTaTaM OCBOCHHS Ha 0a30BOM
YpOBHE OCHOBHOH 00pa3oBaTenbHOU mporpamMmel, npeacraBieHHbIXx B PI'OC 00O, a taxke ¢ yuéroMm ¢enepaibHOi paboueil mporpaMMbl BocnuTaHus U KoHuenmuu
npenojaBaHus yueOHoro npeamera «Duznkay.

[IporpamMma 1o ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTABIICHA HA OCHOBE TOJIOKEHHH M TPeOOBAaHWH K pe3yibTaTaM OCBOSHHS Ha 0a30BOM
ypOBHE OCHOBHOHM 00pa3oBaTenbHOH mporpammsl, npeacraBieHHbx B PI'OC 00O, a takxe ¢ yueroM QenepaibHOi padodell mporpaMMbl BOCIIUTAHUS M KOHIICTITHH
npenojaBanus yueOHoro npeamera «Duznkay.

ConeprxaHue MPOrpaMMBbl 1O (U3UKe HANpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOW IPAMOTHOCTH OOYYAIOUIUXCS U OPraHU3alluio U3ydeHHs (pU3UKU Ha
JIeATeIbHOCTHOM ocHoBe. B mporpamme mo (u3uKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO mpeamera B peanuzanuu TpeboBanuidk ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM W METaIpeJMEeTHBIM pe3yJibTaTaM O0Yy4eHUs], a TAK)KEe MEKIIPEAMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YUEeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIIEro
00pa3oBaHusl.

[Iporpamma no ¢usnke ycraHaBIMBaeT pacHpenelieHre y4eOHOro MaTepraa 1o rojaM ooydenus (1o KiaccaM), IpeajiaraeT IpUMEPHYIO MOCieJ0BATETbHOCTD
M3Yy4eHHUs TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MIPEIMETHOTO COACPKAHUS U yUeTe BO3PACTHBIX 0COOEHHOCTEN 00yYaIONMXCsl.

[Iporpamma o ¢usuke paspaboraHa ¢ ENBI0 OKA3aHUS METOAMYECKON ITOMOIIY YUUTEIIO B CO3/IaHUH pabodeit mporpaMMbl 10 y4eOHOMY MPEMETY.

®duzuKa SBISIETCS CUCTEMOOOPA3YIOINM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX MPEAMETOB, MOCKOIBKY (GU3NYECKUE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XMMHEH, OHojIoruel, acTpoHOMUeH U (Qu3ruecKoi reorpadueli, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, HPEIOCTaBIisAeT HanOoiee sSCHbIC
00pa3Iel MPUMEHEHHsI HAYYHOTO0 METO/1a TIO3HAHHS, TO €CTh crioco0a MOTyYeHHUs JJOCTOBEPHBIX 3HAHHUI O MUpE.

OpHa U3 TIaBHBIX 3a7a4 (u3MuecKoro o0pa30BaHHsS B CTPYKType OOIIEro oOpa30BaHUsS COCTOMT B (POPMHPOBAHHMU €CTECTBEHHOHAYYHOH TPaMOTHOCTH HU
HWHTEpeca K HayKe Y 00yJarommxcsl.

W3zyuenne ¢pusuky Ha 6a30BOM ypOBHE IpeIIoIaraeT OBJIaJicHUE CIEAYIOIIUMHI KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

®HAYYHO OOBSCHSTH SIBICHUS,

®0OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

SUHTEPIPETUPOBAThH AAHHBIC U UCIIOIB30BATh HAYYHBIC JOKA3aTENbCTBA ISl IOyIEHHUS BBIBOLOBY.

Henn wu3ydeHuss ¢(u3Mku Ha YpPOBHE OCHOBHOIO oOOIIEro oOpa3oBaHUsS OINpeNeleHbl B KOHLENIMM IpernonaBaHus ydeOHoro mnpeamera «Pusuka» B
00pa3oBaTeNbHBIX OpraHn3anusx Poccuiickoit denepaiinm, pearn3yromnuX OCHOBHBIE 00111e00pa3oBaTenbHbIE TPOTPAMMEI.

Henn nzydenust GpuU3NKH:

e11proOpeTeHre HHTEPECca U CTPEMIIEHHSI 00yUarOINXCS K HAYYHOMY U3Y9YEeHHUIO IIPUPOJIbI, PA3BUTHE UX HHTEIUIEKTYaJIbHBIX M TBOPUECKHX CIIOCOOHOCTEH;

®pa3BUTHE NIPEACTABICHUI O HAYYHOM METO/E MO3HAHUA U (JOPMUPOBAHUE UCCIIENOBATEIBCKOTO OTHOLICHHUS K OKPYKAIOIINM SIBICHUSIM;

e(hopMHPOBaHUE HAYYHOTO MUPOBO33PCHUS KaK PE3yIbTaTa H3y4E€HHsI OCHOB CTPOCHUS MaTepUH U (GyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e(hopMHUPOBaHUE MIPEACTABICHUNA O PONIN (PU3UKH IS Pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

epa3BUTHE NMPEACTABICHUI O BO3SMOXKHBIX cepax Oyaymieid npodeccCHoHaIbHON A TebHOCTH, CBSI3aHHOM C (DU3MKOM, MOArOTOBKA K AaNbHEHIIeMy 00y4eHHIO B

3TOM HalpaBJICHUH.

Joctrxenue 3TUX 1ieell IporpaMMbl 110 Gr3KMKe Ha yPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus 00ECIIEUUBACTCS PEILICHUEM CIeIYIONMX 3a1ay:

erproOpeTeHre 3HAaHUH O IUCKPETHOM CTPOEHUH BELIECTBA, O MEXaHUYECKHX, TEIJIOBBIX, 3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

eIproOpeTeHNEe YMEHUH ONHUCHIBATE U OOBSCHATH (pU3HUYECKUe SIBICHNS C UCIIOJIb30BAHUEM IOIYyYEHHbIX 3HAHUMH;

©0CBOCHHE METOJIOB PELICHHsI TPOCTEHIINX PACUETHBIX 3a]a4 C UCTI0Ib30BaHUEM (PU3HMUECKUX MOJIENEH, TBOPUECKUX U MPAKTHKOOPHEHTHPOBAHHBIX 3a/1ay;



®PA3BUTHC YMCHI/Iﬁ Ha6J'IIOI[aTI) IMPUPOAHBIC SBJICHHA W BBIIOIHATH OIIBITHI, na6opaTopHLIe pa6OTBI " 3KCICPUMCHTAJIBHBIC MCCIICJOBAHUS C HUCIIOJIb3 OBAHUEM

M3MEPUTEIBHBIX MPHOOPOB;
®0CBOCHUE NIPUEMOB pabOTHI ¢ MH(pOpMaIUel PU3NIECKOTO COJIEpKaHUS, BKIFOYAs HH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUAX (DU3HUKH, aHAJIN3 U KPUTHICCKOE
OlleHUBaHUe HH()OPMAIIUY;
®3HAKOMCTBO CO cepamu MpodeCCUOHANIBHON NEATENbHOCTH, CBA3aHHBIMHU C (DU3MKOH, U COBPEMEHHBIMH TEXHOJIOTMSMHU, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
(duznvecKoi HayKH.
OO1iee YKMCI0 YacoB, PEKOMEHIOBAHHBIX JIJIs M3y4YeHUs (U3MKU Ha 0a30BOM ypoBHe, — 238 wacoB: B 7 kiacce — 68 dacoB (2 uaca B Hezeno), B 8 kiacce — 68
4acoB (2 yaca B HEJIENI0), B 9 KJIacce - 102 gaca 3 yaca B HEIENIO).

[Ipemnaraempiii B mporpamme 1o (U3MKe MepedeHb Ja00paTOPHBIX padOT M OMBITOB SBJISIETCS PEKOMEHIATEIbHBIM, YUUTEb JICIaeT BHIOOP MPH IPOBEICHUH
J1a00paTOPHBIX PA0OT U OMBITOB ¢ YUETOM MHIUBUIYyaIbHBIX OCOOCHHOCTEH 00yJaIOIIMXCs, CIIMCKA SKCIIEPUMEHTAIbHBIX 3aJJaHu, TPeUIaracMbIX B paMKax OCHOBHOI'O

roCcyIapCTBEHHOT0 3K3aMeHa 10 (pu3HuKe.



COJAEPXKXAHUE OBYYEHUA

7 KJIIACC

®u3uka u eé poJib B IO3HAHUM OKPYKAIOIIEro MUpa.
®uzuka — Hayka o npupoze. ABnaeHus npupoasl. GU3UUECKUE SIBICHUS: MEXaHUUYECKUE, TEILIOBBIE, IJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckne BennunHbL. M3Mepenue ¢puzndecknx BennunH. Puzndeckue npuoopsl. [lorpemHocts naMepennii MexayHaponHasi cucTeMa eIiHHII.
Kak ¢mu3mka u npyrue ecTecTBEHHbIE HAyKH M3Y4YalOT NpUpody. EcrecTBeHHOHay4HBIH METOJ TMO3HaHWS: HAONIOJeHHE, MOCTAaHOBKAa HAyYHOTO BOMpPOCA,

BBIZIBMDKCHUE TUIIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE THITOTE3, 00bICHEeHUEe HabIoaaeMoro sBieHus. Onucanue QU3NUECKUX SBJICHHUH ¢ TIOMOIIBIO MOJIeei
Hemoncmpayuu.

1. MexaHUYECKHE, TEIUIOBBIC, JJICKTPUUECKUE, MATHUTHBIC, CBETOBBIC SBJICHMSL.

2. ®usnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUHN aHAJIOTOBBIM U ITU(POBLIM ITPUOOPOM.
Jlabopamopnsie pabomul u onvimol.

OnpezeneHue HEeHbI JSICHUS KaJIbl U3MEPUTEILHOTO Ipruoopa.

N3mepenne paccTosHUMN.

M3mepenne 06bEMa KUIKOCTH B TBEPIAOTO TENA.

Ompenenenne pa3MepoB MajIbIX TeEIl.

a s wd e

M3mepenne TemmepaTypsl IPU MOMOIIN KHIKOCTHOTO TEPMOMETPA U JaTIHKA TEMIIEPATYPHI.
6. TIpoBemeHue uccienOBaHUs MO MPOBEPKE TUMOTE3BI: JATBHOCTh TOJNETA MApPHKa, MYIIEHHOI0 TOPH30HTAIILHO, TEM OOJIBIIE, YeM OOJbIIe BEICOTa MyCKa.
IlepBoHayanbHbIE CBEIEHUS 0 CTPOEHHUH BelllecTBa.
CtpoeHne BemecTBa: aTOMBI M MOJIEKYIBI, X pa3Mepbl. OTbITHI, TOKa3bIBAIOIINAE AUCKPETHOE CTPOCHHUE BENIECTRA.
JlBrkenne vactuil BernecTBa. CBs3b CKOPOCTH JIBUIKEHUST YaCTHIL C TeMIlepaTypoil. bpoyHoBckoe nprkenue, auddysus. BzaumoneiicTBrue yacTuil BeliecTsa:
MPUTSDKEHNE U OTTAIKHUBAHHE.

ArperaTHble COCTOSHUS BEILECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEpIABbIX (KPUCTAUIMYECKHX) Tel. B3anMOCBSA3b MEXIy CBONHCTBAMM BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUI BOZIBL.
Hemoncmpayuu.
1. Habmronenne OpOyHOBCKOTO IBHKEHHUSI.
2. Habmonenne nuddysun.
3. HalGmonenue sBneHuil, OOBSCHAIOIINXCS IPUTSHKEHUEM HIIH OTTAIKMBAHUEM YaCTHIl BEILIECTBA.
Jlabopamopuvie pabomut u onvimol.
1. Omenka quamerpa aToMa METOAOM PSAIOB (C UCIIONB30BaHUEM GoTorpaduii).
2. OmpIThl 10 HAOMIONEHUIO TEIIJIOBOI'O PACIIMPEHHS Fa30B.
3. OmbIThl 10 O0OHAPYKEHUIO 1EHCTBUS CUII MOJIEKYIISIPHOTO IPUTSKEHUS.
JIBu:KeHMe U B3anMo/ieiicTBHE TeJl.

MexaHn4deckoe JABHKCHHUC. PaBHOMepHOG U HCPABHOMCPHOC ABHUIKCHHUC. CKOpOCTB. Cpez[Hsm CKOpPOCTB IMPU HEPABHOMEPHOM JABHUIKCHHUU. Pacuer NIyTH U BpEMCHHU
JABHOXKCHU .

SIBnenune HUHCpIHHU. 3akoH HUHCpUHU. BBaHMO,Z[GfICTBI/IC TCJI KaK MPUYIMHA U3MCHCHUA CKOPOCTU ABUIKCHUS TCII. Macca xak MEpa MHEPTHOCTU TeEJIa. IInotHOCTH
BCIICCTBA. CBS13b IJIOTHOCTU C KOJIMYECTBOM MOJICKYJI B CANHULIC o0BeMa BCIICCTBA.



Cuna Kak xapakTepucTHKa B3aumojencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢ IOMOIIBIO AUHAMOMETpa. SIBICHUE TATOTEHHS U CUja
TspkecTu. Cuia TsDKeCTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocts. CnoxkeHue cuii, HampaBJIEHHBIX MO OAHOW mpsMoi. PaBHopeiictByromas cui. Cuia TpeHuUs.
Tpenune cKoMbXEHUS U TPEHUE TTOKOs. TpeHue B MpUpPOAe U TEXHUKE.

Hemoncmpayuu.

Uk~ wnE

HaGmroqenre MexaHHYECKOro ABMKEHHS Tea.

H3Meperre CKOPOCTH MPSIMOTHMHEHHOTO TBHKEHHS.
HaGuroieHvie siBJicHUsI HHEPLIUH.

Habmroerre n3MeHeH s CKOPOCTH MTPY B3aUMOICHCTBUH TEL.
CpaBHeHIE Mace TI0 B3aNMOJICHCTBHIO TEL.

Cro)keHre CHIT, HAITPABJIEHHBIX 110 OHOM MPSMOIA.

ﬂaﬁopamopubte pabomovl u onvimol.

Mowbde

5.

Omnpenenenre CKOPOCTH PABHOMEPHOTO JBYDKEHHUS (IIApUKa B KHUJIKOCTH, MOJENH JIEKTPUIECKOr0 aBTOMOOMIISL U TaK Jiajee).
Onpenenenue cpeHeil CKOpOCTH CKOJIBXKEHUs OpycKa HITH MIapuKa 10 HAKJIOHHON INIOCKOCTH.

Omnpenenenye IIOTHOCTH TBEPJOrO TeJa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsHKeHNd (e opMaIini) NpyKUHBI OT TIPUI0KEHHOW CHITHI.

OnbITHI, JEMOHCTPHUPYIONINE 3aBUCUMOCTE CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Tela M XapaKTepa COMPUKACAIOLINXCS TTIOBEPXHOCTEH.

JdaByenne TBEpPABIX TeJl, })KUAKOCTEH U ra3oB.
Jasnenne. CrocoObl YMEHBIICHHUSI W YBEIWYCHHS naBicHHs. JlaBieHwme ra3a. 3aBUCHMOCTH IaBJICHHS Ta3za OT oObeMa, TemrepaTyphl. [lepemaua maBieHUs

TBEPIBIMH TeJIaMH, KUIKOCTIMH U ra3zamu. 3akoH [lackans. [THeBMaTnyeckne MamiHbl. 3aBUCHMOCTD JaBICHUS KHUIKOCTH OT TIyOWHBI. | MapocTaTHYecKuid mapaiokc.
Coobmaromuecs: cocyabl. [uapaBinueckne MeXaHu3MBl.

Atmochepa 3emin u arMocepHoe namieHue. [IpUYMHBI CYIIECTBOBaHHUS BO3aymiHOW o0Oomoukd 3emim. Oneir Toppuuemmn. M3mepenune atMochepHOro
JaBIICHHS. 3aBUCHMOCTh aTMOC(EPHOT0 IABJICHUS OT BBICOTHI HAJl YpOBHEM Mopsi. [Ipubops! st u3MepeHust aTMOcepHOTo JaBIICHHS.

JleiicTBre )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJlo. BeiTanmkuBaromas (apxumenosa) cuia. 3akoH Apxumena. [ImaBanne Ten. Bo3myxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTH JAaBIIEHHS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua maBneHUs KUIAKOCTBHIO U TA30M.

3. CooOlmatomecs cocyabl.

4. TunppaBnuyeckuii mpecc.

5. IlposBreHne neHCTBUS aTMOC(HEPHOTO aBJICHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOrpy>KEHHOM YacTH Tea U MIOTHOCTH >KUIKOCTH.

7. PaBeHCTBO BHITAIKMBAIOIIEH CHJIBI BECY BHITECHEHHOMN KHUIKOCTH.

8. VYcnoBue ruiaBaHus TeN: MIaBaHKUE WIIH MOTPYKEHUE TEN B 3aBUCMOCTH OT COOTHOLIEHUS TUNIOTHOCTEN Teja U )KUIKOCTH.
Jlabopamopuvie padbomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHON B )KUAKOCTb YaCTH TeJa.

2. OrmpeneneHne BHITAIKABAIOIICH CUITbI, JEHCTBYIOIIEH Ha TENO, MOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIONIEH Ha TENO B )KUIKOCTH, OT MAaCChl Teja.



4. OmbIThl, IeMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKABAIOIIEH CHIIBI, JEHCTBYIOMIEH Ha TENO B KUAKOCTH, OT 00bEMa NOrPYKEHHOW B )KUIAKOCTH YaCTH TeNa U
OT IUIOTHOCTH JKHJIKOCTH.
5. KouctpyupoBanue apeomMeTpa Wil KOHCTPYUPOBAHHE JIOJKH U ONpeesieHne e€ Tpy30NoabEMHOCTH.
Padora n MomxHOCTB. JHeprus.
Mexannueckast pabota. MOIIHOCTb.
[IpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs pbruara. [IpumeHeHune mpaBuia paBHOBECHsl pbldara K OJOKy. «30J0Toe
npaBuiIo» Mexanuku. Koagouuuent nonesnoro aeiictust (nanee — KI1) mpoctsix MexaHH3MOB. [IpocThie MeXaHM3MBI B OBITY U TEXHHUKE.
Mexannyeckas sHeprus. Kunernueckas v noreHnuanbHas sHeprus. [IpeBparienue ogHOro Bujja MEXaHHUECKOW SHEPTHH B IpYTroil. 3aKOH COXpaHEeHUs SHEPTUH B
MEXaHHKe.
Hemoncmpayuu.
1. Ilpumepsl MPOCTBIX MEXaHHU3MOB.
Jlabopamopnsie pabomul u onvimol.
1. Omnpenenenue paboThl CHITBI TPEHHSI TP PABHOMEPHOM JIBHIKEHUH TeJla TI0 TOPU3OHTAIBHON TTOBEPXHOCTH.
2. WccrnenoBaHwue ycIOBHI PaBHOBECHS pblvara.
3. HMsmepenue KII/I HaKkIOHHO¥H MTJIOCKOCTH.
4. H3ydenue 3aKOHA COXpaHEHUS MEXaHWYECKOH YHEPTUH.
8 KUIACC

TenJioBble siBJICHHUS.

OcHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KMHETUUECKON TEOpUU CTPOCHUS BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKyYJ. OIBITHI, TOATBEPKIAIOLINE OCHOBHBIE
MOJIOKEHUS] MOJIEKYJISIPHOKMHETHYECKOH TEOPHH.

Mogenu TBEPAOro, KUIKOIO M ra3000pa3HOro cocTosHUM BemecTBa. Kpucrammuueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra30B, XKHUIKOCTEH U TBEPIBIX
TeJl Ha OCHOBE MOJI0XKEHUH MOJIEKYJISIPHO-KUHETHUeCKOH Teopry. CMauMBaHUE U KaWULIPHBIE SABJICHUS. TemIoBoe PaclInpeHue U CoKaTHe.

Temmepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO IBIDKEHMS dacTHL. BHyTpeHHsis sHeprus. CrnocoObl HM3MEHEHHs BHYTPEHHEH HHEpruu:
TerIonepeaaya U CoBepiieHue padoTel. Buapl Tenionepenadn: TEIIONPOBOAHOCTh, KOHBEKIN S, H3Iy4EHHE.

KonuuecTBo TennoTsl. Y aenbHas TEIUIOEMKOCTh BellecTBa. TelIoo0MeH U TEIUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOro OanaHca. IlnaBneHne u orBepieBaHHe
KPHCTAINIMYECKUX BELIeCTB. YenbHas TerwioTa mniasineHus. IlapooOpazoBanne u koHnencanus. Mcmapenne. Kumenuwe. YnenpHas Temora mapooOpa3oBaHUSs.
3aBHCHUMOCTD TEMIIEPATYpPbl KMIIEHHUSI OT aTMOC()EPHOro JaBJICHHUS.

BnaxHocts Bo3myxa.

OHeprust TOIKBA. Y IENbHAs TEIIOTa CTOPAHMUSL.

[puatmne padots! TeroBsix apurareneiit KI1/ remmoBoro nqeurarens. TemmoBsle IBUTATENN U 3aIIMTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUs U NPEBPAIEHNS SHEPTUH B TEIIOBBIX NPOLIECCaX.

JHemoncmpayuu.

1. Hab6mtonenne OpOyHOBCKOTO JIBHIKEHHUS.

2. Habmonenue nuddysun.

3. HaGmonenue saBneHni cMauMBaHUs U KalIWJUIIPHBIX SIBICHUH.

4. HaOmroneHre TEIOBOro paciiupeHus Te.



5. V3meHeHue naBieHUs ra3a npu U3MEHEHUHN 00bEMa 1 HarpeBaHUM WIIN OXJIXKICHUH.
6. IIpaBuna u3mMepeHHs TeMIEPaTyphl.
7. Bunpl Temnonepenaym.
8. OxuaxneHue npu cOBEpLUICHUU paOOTHI.
9. HarpeBanwue npy coBeplIeHUU paOOTHI BHEITHUMH CHIIAMH.
10. CpaBHeHUE TEIIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HaOnronenue KuneHus..
12. HaGnropeHune MOCTOSHCTBA TEMITEPATYPBI ITPH IJIABJICHUY.
13. Mopaenu TEIUIOBbIX JIBUTATENEH.
Jlabopamopnsie pabomot u onvimol.
OnbITHI 110 OOHAPYKEHUIO JSHCTBUSI CHUJT MOJICKYJIIPHOTO TIPUTSIKCHHMSL.
OnBITHI 1O BBHIPALMBAHHUIO KPYCTAIJIOB TOBAPEHHOM COJH MITH caxapa.
OnbITHI 110 HAOJIIOICHHUIO TEIJIOBOIO PACIIMPEHUS I'a30B, KHUJIKOCTEH U TBEPABIX TEIL.
Ompenenenre NaBIeHUs BO3TyXa B 0aJUIOHE IITIPHUIIA.
OHBITBI, ACMOHCTPHUPYIOIINE 3aBUCUMOCTb JaBJICHHUA BO3/1yXa OT €ro 06’béMa " Harp€BaHUsA WKW OXJIAXKICHUSA.
[IpoBepka TUIIOTE3bI JIUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPUUICCKON TPYOKE OT TeMIIEpaTyphl.
HaGumoenrie n3MeHeHws1 BHYTPEHHEH 3HEPTHU Tea B Pe3ylbTaTe TeryIonepeaayd U padoThl BHEITHUX CHII.
HccnenoBanme sBIIeHUS TEIIOOOMEHA IMPY CMEITMBAHUH XOJOTHON M TOPSYCH BOIIBI.
Onpeznenenrie KOIMYECTBA TEIUIOTHI, TIOTYYEHHOTO BOIOH MPH TEMI000MEHE ¢ HATPEThIM METAJUTNYECKUM IHITIHIPOM.
. Onpenenenre yaeasHON TEITIOEMKOCTH BEIIIECTBA.
. MccnenoBanme mporiecca ncnapeHusi.
. Ompenenenue OTHOCUTENFHON BIIAKHOCTH BO3yXa.
13. Omnpenenenue yAenbHOW TEIUIOTHI TUIABICHUS JIbJIA.
JleKTpUYecKUe U MATHUTHBIE SABJIEHUSI.
OnexTpuzanus Ten. J[Ba poga 3JIeKTpUIecKux 3apsnoB. BlaumoseiicTBre 3apsukeHHBIX Tenl. 3akoH KyrmoHa (3aBHCHMOCTB CHUITBI B3aUMOACUCTBHUS 3apsKEHHBIX Tel
OT BEJIMYMHBI 3aPS/I0B M PACCTOSHIS MEXKTY TEITaMH).
OnexTpudeckoe none. Hanpsok€HHOCTH dNeKTpudecKkoro nost. [IpuHIHIT CyTepmo3uIiny 3JeKTPUIECKUX ToNel (Ha Ka9eCTBEHHOM YPOBHE).
Hocutenu snekTpuyeckux 3apaoB. DJIeMEHTapHbIN 31eKTpudeckuil 3apsa. Ctpoenue atoMa. [IpoBOIHUKY U AUDIEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsma.
DNEeKTPUIECKHA TOK. Y CJIOBHUS CYIIECTBOBAHHS IIIEKTPUUECKOTO TOKA. VICTOYHUKH MTOCTOSTHHOTO TOKA. JIeHCTBHS AIIEKTPHYECKOT0 TOKA (TEIIOBOE, XHMHUIECKOE,
MarHuTHOE). DIIEKTPHIECKUI TOK B KHUAKOCTIX M rasax.
Onekrpuyeckas uenb. Cuia Toka. DiekTpudeckoe HarpspkeHne. COnpoTHUBIICHUE MPOBOIHHUKA. Y IETIBHOE CONPOTHBIIEHHUE BellecTBa. 3akoH OMa Jisi ydacTka
nenu. [locnenoBaTensHOE U TapauIEbHOE COSTMHEHHUE TTPOBOTHUKOB.
Pabora m MOIIHOCTH 3NeKTpHUecKOro Toka. 3akoH J[xoyns—JleHma. DiekTpudeckrne memd W TOTPEOMTENN AJIEKTpUYecKod 3Hepruu B ObITy. KopoTkoe
3aMBIKaHUeE.
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ITocTossHHBIE MarHUTHL. B3auMmopaelcTBHE MOCTOSHHBIX MarHuTOB. MarHuTHoe mose. MarHuTHoe mojie 3eMJIM M €ro 3HadeHue il ku3HM Ha 3emiie. OmbIT
Opcrena. MarHuTHOE TOJIE JISKTPUUECKOro Toka. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eficTBHe MArHUTHOTO MOJIs Ha MPOBOAHUK C TOKOM. DJIEKTPOABUTATETh
MOCTOSIHHOTO TOKa. Mcnonp30BaHue AIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onwitel  @apanes. SIBieHue dyekTpoMarHUTHONM wHAyknuu. IlpaBuno Jlenma. OnekrporeHepatop. CrocoObl TMONYyYEHHUS SJICKTPUUYCCKOW HDHEPTHH.
DNEKTPOCTAHIINK Ha BO3OOHOBIISIEMBIX UCTOUHHUKAX YHEPTUU.

Hemoncmpayuu.

DNEKTpU3anus TEI.

JIBa poa 3JIeKTPUUIECKUX 3apsI0B U B3aMMOJICHCTBUE 3apSKESHHBIX TEIL.
VYCTpolicTBO U AEHCTBHE 3JIEKTPOCKOIIA.

OnexTpocTaTudeckast MHIyKIIHSL.

3aK0OH COXpaHEHUSI DIIEKTPUICCKUX 3aPsIIOB.

ITpoBOJHUKY U AUDIIEKTPUKH.

MopenrpoBaHU€e CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO OIS,

HCTOYHMKY ITOCTOSTHHOTO TOKA.

©CoNOR~WNDE

JlelicTBUS 3IEKTPUUECKOTO TOKA.

[N
o

. DNEeKTPUIECKUHA TOK B KUIKOCTH.

=
=

. 'a30BbI# paspsi.

. MI3mepenme cuitbl TOKa aMIepMETPOM.

. MI3mepenne 31eKTpuaeckoro HanpsHKeHUs BOJIBTMETPOM.

. PeocTaT n Mara3suH conpoOTHBIJICHU.

. BzanmogeiicTBue NOCTOSSHHBIX MArHUTOB.

. MonenupoBaHme HEBO3MOXHOCTH pa3IeNIeHI TOII0COB MAarHNTA.

. MonenupoBaHrie MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MarHUTOB.

. OmsIT Dpcrena.

. MarauTtHoe 1mosne Toka. JIeKTpOMarHuT.

. JlelicTBHe MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM.

. DIeKTpOJBUTATEINb MTOCTOSIHHOTO TOKA.

. MccnenoBanve SBNEHNUS 3IEKTPOMATHUTHOW HHIYKITAH.

. OnsiTel @apanes.

. 3aBUCHUMOCTH HAINPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIIOBHH €r0 BOSHUKHOBEHHSI.
25. DaexTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie padbomut u onvimol.

OnBITH 11O HAOTIOISHHTO SJIEKTPU3ANNHU T HHIYKIIHEW U IPU COMPUKOCHOBEHHUH.
HccnenoBanne nefcTBUS IIEKTPUYECKOTO TIOJS Ha MPOBOJHUKH U AUAJIEKTPUKH.
COopxka u mpoBepka padOThI AJIEKTPHUIECKOH IIEMTH TTOCTOSHHOTO TOKA.
W3mepeHue u peryiupoBaHuE CUIIbI TOKA.

W3mepeHue u perynupoBaHue HAIPSDKEHUS.
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HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, UAYIIETO 4€pe3 pE3UCTOP, OT COIMPOTUBJICHUSA PE3UCTOPA U HAIIPAKCHUSA Ha PE3UCTOPC.

OHI)ITI)I, ACMOHCTPHUPYIOIHEC 3aBUCUMOCTDL 3JICKTPUYCCKOI'0 COIPOTHUBJICHUA IPOBOJHMKA OT €TI0 JJIMHBI, IUIOIIAAX ITOIIEPEYHOI'0 CCUCHHUA U MaTCpHraJia.
HpOBepKa IpaBUJjia CJIOKCHUS HaHpH)KCHI/Iﬁ IpH MOCJICA0BATCIBHOM COCANHCHUHN ABYX PE3UCTOPOB.

HpOBepKa ImpaBujia IJId CUJIBI TOKA IIPU NapaJlICIbHOM COCAUHCHUHN PE3UCTOPOB.

. Onpenenenue paboThl HIEKTPUUECKOI0 TOKA, UIYIIEro Yepe3 Pe3ucTop.

. Onpezenenye MOIHOCTH IEKTPUUECKOr0 TOKA, BBIAEISIEMON Ha pE3UCTOPE.

. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYLIETO Yepe3 JIaMIIOUKY, OT HalpsKeHUs Ha Hel.

. Onpenenenue KIIJl narpeBarens.

. MccnenoBanrie MarHUTHOTO B3aMMOJIEHCTBHUS TOCTOSHHBIX MarHHUTOB.

. MI3yueHrne MarHuTHOTO MOJISl IIOCTOSHHBIX MarHUTOB MPU WX 00BEIMHEHUH U Pa3AeIeHUN.

. MccnenoBanue neiicTBUS MEKTPHUECKOrO TOKa HA MArHUTHYIO CTPEJIKY.

. OTBITHI, IEMOHCTPUPYIOIIHNE 3aBUCHMOCTh CHJIBI B3aUMOJIEHCTBHA KaTyIIKK C TOKOM M MarHWTa OT CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTyIIKeE.
. Bydenune neiicTBUS MarHUTHOTO TOJISI HA TPOBOTHUK C TOKOM.

. KoncrpymnpoBanue n uzyuenne paboThl 3JIEKTPOIBUTATES.

. M3mepenne KII/I anexkTpoaBUraTeIbHON yCTAHOBKH.

. OTBITHI IO UCCIIEIOBAHUIO SBJICHUS JIEKTPOMArHUTHONW MHAYKIINH: HCCIIeTOBaHNE N3MEHEHUH 3HAUeHUs M HAIlPaBJICHHUS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

MexaHuuyecKkue siBJIeHHS.

Mexanuueckoe nBuxkeHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUYECKOIO JIBHUXKEHUS. PaBHOMepHOE MpPSAMOIMHENHOE IBUXKEHUE.
HepasHomepHOe npsiMonuHelHoe ABrkeHne. CpenHsas 1 MTHOBEHHAs! CKOPOCTh TeNa IIPU HEPAaBHOMEPHOM JBHKEHUU.

Yckopenune. PaBHoyckoperHOE IpsiMonuHeliHoOe nrmkenne. CBoOomHoe maaenne. OnbITe I amumes.

PaBHOMepHOE ABIKEHUE 11O OKpYKHOCTH. [lepron u gactora obpamenus. JlnHeliHas u yriioBas ckopocTr. LIeHTpocTpeMuTensHOE YCKOPEHNE.

IIepsriit 3akoH HetotoHa. Bropoii 3akoH Hetotona. Tperuii 3akoH Herotona. [IpuHnumn cynepno3suuuu CUilL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuila TPEHUs CKOJBXEHUS, CUjla TPEHUs IIOKOS, APYTHE BUABI TPEHHUS.

Cunna TSDKECTH M 3aKOH BCEMHUPHOIO TSATOTEHHs. YCKopeHue cBoOoxHoro mnanenus. Jpmxenue miaaner Bokpyr Comnna. IlepBasi xocMuueckas CKOPOCTb.
HeecoMocTts u neperpysku.

PaBHOBecue MaTepuanpHOI TOUukH. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPEIUIEHHON OChI0 BpaleHus. MoMeHT cuitbl. LleHTp TsoxecTH.

Nmnynsc tena. I3Menenne umnynbsca. IMiynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbca. PEaKTUBHOE ABUKECHHUE.

Mexanunueckasi pabora ¥ MOIIHOCTb. PaboTa cunm Tsbkectd, ynpyroctd, Tpenus. CBs3pb sHepruu u pabotel. [loTeHumaneHas sHeprus Tena, MOJHIATOTO HaJ
MOBEPXHOCTBIO 3eMiM. [loTeHIManbHasi SHEPrusl C:KaToll NnpykuHbl. KuHetnyeckas 3Heprus. TeopeMa 0 KUHETHUYECKOW SHEPTrUU. 3aKOH COXPAHEHUS MEXaHUYECKOU

SHEPTUH.
Hemoncmpayuu.
1. HaGmiopeHne MexaHMYECKOTO IBM)KEHHS Tella OTHOCUTEIBHO PAa3HbBIX TE OTCUETA.
2. CpaBHeHHE IyTeH U TPACKTOPHNA ABMKEHUS OZHOTO U TOTO K€ TeJla OTHOCUTENIFHO Pa3HbIX Te OTCUETA.
3. HM3mepeHue cKOpOCTH U YCKOPEHHSI MIPSIMOTMHEHHOTO JIBUKEHUSI.
4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUSI.



i

HaGumroenue NBYKeHUS Tea 1Mo OKPY>KHOCTH.

HaOnmiofeHre MexaHWYecKUX SBJICHHI, NPOUCXOAALIMX B cucteme orcuéra «Tenmexka» mpu €€ paBHOMEPHOM U YCKOPCHHOM JBIIKCHUH OTHOCHTEIIBHO
KaOuHeTa Qu3nKu.

7. 3aBUCHMOCTb YCKOPEHHS TeJa OT MacChl Tea U ICHCTBYIONICH Ha HErO CHIIBI.

8. HaOmoneHne paBeHCTBA CHIT TTPU B3aUMOJICHCTBUH TEIL.
9

o

N3menenne Beca Tena Npyu yCKOPEHHOM JBUKEHUU.
10. Iepenaya uMmynbca NpH B3aUMOJCHCTBUH TeEI.
11. IIpeobpa3oBaHus SHEPTUU MIPH B3AUMOACHCTBHHU Te.
12. CoxpaHeHue UMITyJIbCa TPH HEYTIPYTOM B3aUMO/ICHCTBHH.
13. CoxpaHeHue UMITyJIbca MPH a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14. HaGmntoneHre peakTHBHOTO JIBUKCHUSI.
15. CoxpaHenne MeXxaHU4ECKOM SHEPTHH NPU CBOOOTHOM I1a/I€HHH.
16. CoxpaHeHune MexaHHUECKON SHEPTUHN TP IBMKEHHUHU Tela Mo/ JISHCTBUEM TIPY>KUHBI.
Jlabopamopnbsie padbomel u onvimel.
KoncrpynpoBanue TpakTa Ui pa3roHa u JajbHENUIero paBHOMEPHOTO ABMKEHUS IApHKa UITH TEIEXKKH.
Omnpenenenne cpegHeil CKOPOCTH CKOJIBKEHUsT OPYCKa WITH IBUXKEHUSI IIAPHKA TI0 HAKIIOHHOMN TTOCKOCTH.
Onpenenenrie yCKOPEHHs Tea MPU PaBHOYCKOPEHHOM JIBIKEHUH 110 HAKIIOHHOM TTOCKOCTH.
HccenenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH ITPU PaBHOYCKOPEHHOM JIBIDKCHUH 0e3 HadaJlbHOW CKOPOCTH.
IIpoBepka rumoressl: €ciid MPU PAaBHOYCKOPEHHOM IBIKEHMH 0€3 HayalbHOH CKOPOCTH IIYTH OTHOCSTCS KaK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIUE
IIPOMEXYTKU BPEMEHU OANHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMaJIbHOI'O JaBJICHHUS.
Ompenencane KO3 GUIMEHTA TPSHHUS CKOTLKCHIS.
Omnpenenenne )KECTKOCTH MPYKUHBL.
Omnpenenenue paboTh! CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUH TeJla 110 TOPU30HTAIBHON TOBEPXHOCTH.
10 Omnpenenenne paboThl CUIIBI YIPYTOCTH IIPH NOABEME I'Py3a C HCIOIb30BAHMEM HEMOJABIKHOIO U ITOJBI)KHOIO OJIOKOB.
11. V3y4yenne 3aK0HA COXPAHEHHS SHEPTHH.
Mexanndyeckne KoJieOaHUs U BOJIHBI.
KonebarensHoe nrkenne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHUI: MepHo, 9acToTa, aMIUIATyJa. MaTeMaTHiecKiil u MY KWHHBIN MasaTHUKU. [IpeBpamenne
9HEPTUU NPH KoJeOaTeIbHOM JBIKECHHH.
3aryxaromue kKonebanns. BeiHyknennple konedbannsa. Pesonanc. Mexanandyeckue BoiHBI. CBOWCTBA MEXaHWYEeCKUX BONH. [IpofonbHBIE M TIONIEpEYHBIC BOIHEI.
JlnnHa BOJTHBI M CKOPOCTH €€ pacrpocTpaHeHusl. MexaHn4yecKue BOJIHBL B TBEPAOM Telle, CEHCMUYECKUE BOJIHBL.
3ByK. I'poMKOCTB 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. H(pa3ByK U yabTpa3ByK.
Hemoncmpayuu.
1. HaGmiopenue konebaHU TEN MOA AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

aprwd e
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2. Habmonenne konebaHuii Tpy3a Ha HUTH U Ha MIPYXKUHE.
3. HaGmonenue BEIHY)XKIEHHBIX KOJI€0aHUN U PE30HAHCa.
4. PacnpocTtpaHeHue MPOIOIbHBIX U IMONEPEYHBIX BOJIH (Ha MOJEIHN).



5. HaGnmionenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHL.

6. AKycTHYecKuil pe3oHaHC.

Jlabopamopnusie pabomul u onvimol.

Omnpenenenrie 4acTOTHl U NepUoJa KoleOaHUH MaTeMaTHUECKOr0 MasgTHHUKA.

Omnpenenenre 4acTOTHl ¥ NEpUOJa KOJIeOaHNH MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH NIEpHO/Ia KOJIeOAHUH MOJBEICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHOAa KoNebaHuil PY>KUHHOTO MasiTHAKA OT MacChl Tpy3a.

[IpoBepka He3aBUCUMOCTH TIeproAa KojebaHH rpy3a, OABEHIEHHOI'O K HUTH, OT MacChl Ipy3a.

OmnBITHI, JEMOHCTPUPYIOIIE 3aBUCUMOCTD TIEpHO/Ia KOJIeOaHUI TPY>KUHHOTO MasiTHAKA OT MacChl TPpy3a U KECTKOCTH MPYKUHBL.
7. W3mepeHue ycKOpeHUs] CBOOOTHOTO MTaJICHUSI.

Uk~ wnE

J1eKTPOMATHUTHOE 10J1€ U 3JTeKTPOMATHUTHbIE BOJIHBI.
ONEeKTPOMArHUTHOE TIOJIe. JIEKTPOMATHUTHBIE BOJHBL. CBOMCTBA d3JEKTPOMAarHUTHBIX BONH. Illkama SIeKTpOMarHWTHBIX BOJH. VMcmosb3oBaHUE
AJIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.
DnexkTpoMarHuTHas mpupoaa ceera. CKOpoCcTh CBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CgpoiicTBa 31€KTPOMArHUTHBIX BOJH.
2. BosHOBBIE CBOWCTBA CBETA.
Jlabopamopnuvie pabomsl u onvimel.
1. H3zyueHue CBOMCTB AJIEKTPOMATHHTHBIX BOIH C TIOMOIIIBIO MOOHMIIEHOTO Tene(oHa.
CBeToBbBI€ AIBJIECHUS.
JlyueBas momens cBera. Mctounuku cBera. IlpsmonmHeliHoe pacipoctpanenue cBera. 3atMmenus Connana u JIyaesl. Otpakenue cBeta. Ilnockoe 3epkaio. 3akoH
OTpa’kKeHHS CBETa.
[Ipenomnenne cBera. 3akoH mpenomiieHuUs cBera. [lodHOe BHyTpeHHee OTpakeHHWe cBeTa. Mcmomb30BaHME MOIHOTO BHYTPEHHErO OTPaYKEHHS] B ONTHYECKHX
CBETOBO/IAX.
Jnnza. Xon mydeit B mua3e. OnTHdeckas cucrema oroarnrmapaTta, MUKPOCKOIIA U TellecKomna. [ a3 kak onTuyeckas cucrema. bim3opykocTs 1 1allbHO30PKOCTb.
Pasznoxenne 6emoro ceera B cektp. OnbiTel HptoToHa. CliojkeHNE CrIeKTpalIbHEIX IIBETOB. [lucmepcus cBeta.
JHemoncmpayuu.
[IpsiMonuHeNHOE pacipoCcTpaHEHUE CBETA.
OTpakeHue CBeTa.
[Tomydenne n300paxeHUH B TUIOCKOM, BOTHYTOM M BBITYKIIOM 3epKajax.
[Ipenomnenue ceera.
OnTHUYecKuil CBETOBO/I.
Xon tydeli B coOMparoment JnH3e.
Xon nydel B paccenBarolei JTUH3E.
[Homyuenmne n300paxeHU C TTOMOIIBIO JIMH3.
. [IpuHnmn peiictBus QoToarnmapara, MEKPOCKOIIA U TEIECKOIIA.
10. Mogens rnasa.
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11. PasnoxeHue O€I0ro CBETa B CIIEKTP.
12. Tlony4yenue Oenoro cBera Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnusie pabomul u onvimol.
HccnenoBanre 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIyda OT yria MaaeHHsl.
UzyueHne xapaKTepUCTHK N300paXKeHuUs TIpenIMeTa B ITIOCKOM 3epKade.
HccnenoBanne 3aBUCUMOCTH YIila IPEIOMJICHHUS] CBETOBOT'O JIy4a OT yIJla MaJIeH!sl Ha TPaHHIIE «BO3TYX—CTEKIION.
[Mony4enue n3o0pakeHni ¢ TOMOIIBIO cOOUpAOIIeH TUH3BI.
Omnpenenenne (OKYCHOTO PACCTOSIHUS H OTITUYECKON CHIIBI COOMPAIOICH JINH3BL.
OMBITHI 10 Pa3IOKEHNIO OEIOro CBETa B CHEKTP.
7.  OmBITHI IO BOCIPUSTHIO IIBETA MPEAMETOB MIPU X HAOIIOACHUH Yepe3 IIBETOBbIC (DMITBTPHI.
KBanTtoBble fiBIeHH .

Uk~ wnE

OnbiTel Pe3epdopaa v manerapHas Mozeinb atoma. Mojens atoma bopa. Mcnyckanue u noriomieHue ceera atoMmoM. KBaHuThl. JIMHeHYaThIe CIICK TPHI.
PanuoaktuBHOCTE. Anb(a, OeTa- u ramma-u3nydenusi. CTpoeHre aToMHOro siipa. HykinonHas Mozens atoMHoro sipa. M3otonsl. PajnoakTHBHEBIE TpEBpaIlieHHUS.
IIepuon nonypacnazna aTOMHBIX SIAEP.
SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAacCOBOTO YHCEN. DHEPTHS CBSI3M aTOMHBIX siep. CBA3b MacChl M SHEPTUH. Peakiny cuHTe3a U JeTeHHs
snep. Uctounnku sHeprun CoiHIIA U 3BE3].
SnepHas sHepreTuka. [[eficTBUSA paMOaKTUBHBIX U3JIyYEHUH HA KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CriexTpbl U3Ty4IEeHUS U TOTJIOMICHHUS.
CriekTpbl pa3InYHBIX Ta30B.
CrexTp Bogopoa.
Hab6mronenne TpekoB B kamepe Bunbcona.
Pabora cuérunka HOHM3UPYIOMIUX U3ITydeHHH.
Peructpanus uzinydeHus: OpUPOIHBIX MUHEPAIOB U IPOAYKTOB.
Jlabopamopubvie pabomol u onvimel.

Uk wnE

1. HaGnromeHue CIIOMIHBIX M IMHEHYATHIX CIIEKTPOB M3JIydECHUS.

2. HccnemoBaHue TPEKOB: H3MEPEHNE SHEPTHH YaCTHIIBI TI0 TOPMO3HOMY TyTH (110 oTorpadusam).

3. Hzmepenune paaroakTUBHOTO (hOHA.

IHoBTOpPUTEILHO-0000111 AN MOYJIb.

[ToBTOpHTENBEHO-00001IAIOIIKMH MOLYNb MPeIHA3HAUEH ISl CUCTEMATH3aluu U 0000LICHNUS TPEIMETHOIO COJEP)KAaHUS U OIBITA AEITEIbHOCTH, IPUOOPETEHHOT O
IIPU U3YYEHUH BCETo Kypca (U3MKH, a TAKXKe Ul IMOATOTOBKU K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMeHY 0 (GHU3UKe I 00ydaromuxcs, BHIOPaBIINX 3TOT y4eOHBIH
MpeaAMET.

[Ipy n3yyeHnn DaHHOTO MOAYJNS PEATU3YIOTCSA M CHCTEMATHU3UPYIOTCS BHJIBI NEATENBHOCTH, HA OCHOBE KOTOPBIX O0ECIeunBaeTcs IOCTHXKEHHE MPEAMETHBIX U
MeETaNpeIMETHBIX IUIAHUPYEMbIX pPe3yJIbTaToB 00ydeHHs, (HOPMHUpYETCS €CTECTBEHHOHAy4Has IPaMOTHOCTh: OCBOEHHME HAayYHBIX METOJOB HCCIEIOBAaHMS SBJICHUI
NPUPOABI U TEXHUKHU, OBJIAJCHUE YMEHHSIMH OOBACHATH (PU3MUECKUE SBICHHUS, NMPUMEHsS MOJY4YCHHBbIE 3HAHUS, PElIaTh 3aJadyd, B TOM YHMCIIE Ka4yeCTBEHHbBIE U
9KCTIEpUMEHTAJIbHBIE.

[IpuHIMNUaNBEHO AESTENLHOCTHBIN XapaKTep JaHHOIO pasjesa peaan3yercs 3a CUéT TOro, YTo 0Oydaromuyecs BHIIONHSIOT 3a1aHHs, B KOTOPBIX UM IpeNIaraercs:



Ha OCHOBE MOJYYCHHBIX 3HAHUM PACIIO3HABATEL M HAYYHO OOBICHATH (PU3HUCCKUE SIBJICHUS B OKPY)KAIOIIEH PUPOIE U MIOBCSIHEBHOMN JKU3HU;

HCTIOTb30BATh HAYYHBIC METO/IBI UCCICIOBAHUS (PU3NUCCKUX ABJCHU, B TOM YHCIIC /IS POBEPKH TMITOTE3 M MOAYUCHHUS TEOPETHICCKUX BHIBOIOB;

OOBSCHATH HayYHBIE OCHOBBI HAHOOJICE BAXKHBIX JOCTHXKCHHUN COBPEMEHHBIX TEXHOJOTHH, HAIPUMEp, MPAKTUYECKOr0 HCIONB30BAHUS PAa3THUYHBIX HCTOYHHUKOB
9HEPTHHU Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BH/IOB DHEPTHH.

Kaxmas w3 TeM J[JaHHOTO MOAYJsS BKIIOYACT JKCIIEPUMEHTAJIbHOE MCCIeIOBaHUe 0000IIatoIero xapakrepa. MoIyib 3aBepliacTcsi MPOBEICHUEM
JIMaTHOCTUYECKOM M OICHOYHOM pabOThI 32 KypC OCHOBHOI'O 0OOIIIEro 0Opa3oBaHMsL.



IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

I/I3y‘IeHI/IC (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€1"0 06p330BaHI/I$I HaIlpaBJICHO Ha JOCTUKCHUC JIMYHOCTHBIX, MCTAIPCAMETHBIX U MPECAMCTHLIX O6p330BaTCJ'IBHBIX

PEe3yNIbTATOB.

B pesynbTrare uzyueHus: GU3MKM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y oOydaromerocst 0yayT choOpMUPOBAHBI CICAYIONIME TUYHOCTHBIC PE3YJIBTATHI B

qacTHu:

1) maTproOTHYEeCKOro BOCIIMTAHNS:

- IPOSIBJICHHE MHTEPEca K HCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCHICKON (hN3NYECKON HAYKH;
- IGHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHICKUX YUEHBIX-(DU3HKOB;

2) rpa’kIaHCKOT0 U AYXOBHO-HPABCTBEHHOT0 BOCIINTAHUS:

- TOTOBHOCTb K aKTHBHOMY Y4YaCTUIO B O6Cy)KIleHI/II/I 061]_[eCTBeHHO 3HAYUMbIX U 3THYCCKHUX HpO6JIeM, CBA3aHHBIX C MPAKTUYCCKHUM HNPHUMEHCHUEM ):[OCTI/I)KCHI/II‘/II
¢buznky;

- OCO3HaHUEC BaAXXHOCTHU MOPAJIbHO-3THUYCCKUX IMTPUHIHUIIOB B ACATCIbHOCTH yT-IéHOFO;

3) 3cTeTH4eCKOro BOCTIMTAHHUSA:

- BOCIIPUATHE OCTETUUCCKUX KAaUCCTB (1)H3H‘I€CKOﬁ HayKu: eé TapMOHHNYHOTI'O ITIOCTPOCHUA, CTPOIrOCTH, TOYHOCTH, JITAKOHUYHOCTH

4) IEeHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHHE IIEHHOCTH (U3NIECKON HAYKHM KaK MOIITHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBEI PAa3BUTHS TEXHOJIOTHA, BAYKHEHIIIEH COCTABIISIONICH KYIbTYpHI;

- pa3BUTHE HAy4YHOH JII0O03HATENIBHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM eATeIbHOCTH;

5) dbopmupoBaHus KyJbTYpPhl 310POBbSI M YMOLUOHATBHOIO 0J1ar0NOJIy4HsI:

- OCO3HaHME LIEHHOCTH O€30I1acHOro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, Ba’KHOCTU IpPaBUi OE30IaCHOIO MOBEACHUS Ha TpaHCIOpTE, Ha
Joporax, ¢ 3IEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAaHHEM B JIOMAIIHUX YCJIOBUSIX;

- ¢()OpMHPOBAHHOCTH HaBBIKA Pe(IIEKCHH, IPU3HAHUE CBOET0 IPaBa HA OMIMOKY M TAKOIo )K€ IpaBa y Ipyroro 4enoBeKa;

6) TPyAOBOI0 BOCIIUTAHUSA:

- aKTUBHOE YYacTHE B PELICHWU NPAKTHYECKUX 3a7ad (B paMKax CeMbU, 00pa30BaTENbHOM OpraHW3allHd, TOpoAa, Kpas) TEXHOJIOTMYECKOW W COLUAJIbHOMN
HaIpaBJIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NIECKUX 3HAHUM;

- HHTEpEC K MPAKTHUECKOMY M3yUeHHUI0 npodeccrii, CBA3aHHBIX ¢ (GU3UKOI;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

- OpHEHTaLUs Ha NMPUMEHEHHE (U3MYECKUX 3HAHWMN Ul pelIeHus 3aJad B OOJIACTH OKPYKAIOIIEH Cpelpl, INIAHMPOBAHUS IOCTYIIKOB U OLIGHKHM MX BO3MOXKHBIX
MOCJIEACTBUN JIIsl OKPY>KAKOILIEH Cpelbl;

- OCO3HaHME II100ATBHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM U MyTeH UX pelieHus;

8) apanTanuy K U3MEHSIIOIMMCS YCJIOBUSIM COLUATBHOM M NPUPOIHOI cpelbl:

- IOTPEOHOCTH BO B3aMMOJICHCTBHH IIPH BHIIOTHEHUH UCCIEI0BAHUI U MPOEKTOB (PU3HYECKON HANPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHHUSM JAPYTHUX;

- IIOBBIILICHNE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEILHOCTD;

- IOTpeOHOCTDH B (POPMHUPOBAHUK HOBBIX 3HAHHUH, B TOM 4yHcie (OPMYIUPOBATEH UJIEH, TIOHSTHS, TUIIOTE3bl O (PU3HUECKUX 00BEKTax U SABJICHUSX;

- OCO3HaHME 1ePULINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH (U3HKH;

- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;



° - CTPEMJICHUC aHAJIM3UPOBATH U BBIABJIATHL B3aUMOCBA3U MMPUPOIBI, O6HI€CTBa 1 3KOHOMHUKH, B TOM YHCJIC C UCIIOJIb30BaAHUEM (1)I/I3I/I'-IGCKI/IX 3HaHI/If/'I;
° - OIICHKa CBOUX I[eﬁCTBHﬁ C ylléTOM BJIMAHUA HAa OKPYIKAIOIIYIO CPCAY, BO3MOXKXHBIX r100aIbHBIX HOCJ'Ie)ICTBHﬁ.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBoeHHs HporpaMMmbl M0 (H3MKE Ha YPOBHE OCHOBHOTO O0IEro oOpa3oBaHusi y oOydaromierocsi OyAyT cOpPMHUPOBaHBI MeTampeIMeTHbIe
PeE3yJdAbTAThI, BKIIOYAIOMINUE IIO3HABATCIIbHBIC YHUBCPCAJIIBHBIC y‘-IC6HI)Ie HeﬁCTBHH, KOMMYHUKATHUBHBIC YHUBEPCAJIbHBIC y‘Ie6HbIe Z[eﬁCTBHH, PETYIISITUBHBIC
YHUBEpCaJIbHBIC YU€OHbIE JeHCTBHSL.

Ilo3HaBaTebHBIE YHUBEpPCAJILHBIC y‘l66HbIe HeﬁCTBHﬂ

Ba3zoBble 1oruveckue aeiicTBus:
® BLISIBIISITH M XapaKTepPH30BaTh CyIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBJICHUN);
® yCTaHaBJIMBATh CYIIICCTBGHHI)II\/’I IIPU3HAK KJ'IaCCI/I(bI/IKaIII/H/I, OCHOBaHUA MJIs1 0606HICHI/I$[ " CPaBHCHUSA,
® BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUA B paCCMaTPHUBAEMbBIX (1)aKTaX, JaHHbIX 1 Ha6JHOZIeHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/IT-IGCKI/IM SABJICHUSAM,
® BbISIBJIATE NPUYUHHO-CIICACTBECHHBIC CBA3W IIPU H3YYCHUH (1)H3H‘-IGCKI/IX SIBIICHUN U IIpoueccoB, JACIaTb BBIBOAbI C HCIIOJIB30BAHUEM JCAYKTUBHBIX H
HMHAYKTUBHBIX WO3aKJ’II~O‘IeHHﬁ, BBIJIBUTI'aTh THIIOTE3bI O B3AUMOCBA3AX ¢H3quc1<1/1x BCIIMYUH,
® CaMOCTOSITEIBHO BBIOMpaTh CHOCO0 pelieHus yueOHOH (u3mueckoil 3amaun (CpaBHEHHE HECKOJIBKHMX BapHAHTOB PEIICHHUsS, BHIOOp HanbojIee MOAX OMIAIICTO C
y4€TOM CaMOCTOSATENILHO BBIICIICHHBIX KPUTEPHUEB).
Ba3zoBble ucciegoBarebckue aeiicTBUS:
© JICTI0JIb30BaTh BOIIPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT IIO3HAHUS;
® [IPOBOJIUTH 110 CAMOCTOSITENBHO COCTABIEHHOMY IUIAHY OIBIT, HECTIOXKHBIN (PU3NUECKUH IKCIEPUMEHT, HeOOIbILIOE UCCIeJ0BAHUE (DU3NIECKOTO SIBIICHMUS;
® OIICHHMBATh HA IPUMEHUMOCTh U IOCTOBEPHOCThH MH(OpMAIHIO, OTYUYEHHYIO B XOJ€ UCCIEIOBAHUS WU SKCIEPUMEHTA;
® CaMOCTOATENBHO (POPMYIUPOBATh 000OIEHHS U BBIBOIBI 110 pe3y/IbTaTaM IIPOBEAEHHOr0 HAOIOAECHNS, OIIbITa, UCCIIEIOBAHNUS;
® [IPOrHO3UPOBATH BO3MOXKHOE AajbHEWIIee pa3BUTHE (U3MUECKUX IPOLECCOB, a TAKKE BBIABUIATh NPEINOJIOKEHHUS 00 UX Pa3BUTHHU B HOBBIX YCJIOBUSX H
KOHTEKCTaX.
Pabora c undopmaiueii:
® [IPUMEHSATh Pa3IMYHbIC METOMABI, HHCTPYMEHTHI U 3alPOCHl NIPH MOKUCKE M O0TOOpe MH(OPMALNU WM JAaHHBIX C YIETOM NPELIOKEHHON y4eOHOH (u3uuecKoit
3aj1a4y;
® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3INIHBIX BUJIOB U (OPM MIpENCTaBICHUS;
® CaMOCTOATENIFHO BBIOMPATh ONTUMANIBHYIO (hOPMY IIpecTaBiIeHUs] HHPOPMALMK U WIUTIOCTPUPOBATD PEIIaeMble 3aJaul HECTIOKHBIMU CXEMaMH, TUarpaMMaMHy,
WHOM rpauKoil 1 NX KOMOWHAIIUSMHU.
KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe IeiiCTBUS:
® B X0J1€¢ 00CY>KACHHUS Y4eOHOro Marepuana, pe3yibTaToB JadopaTopHBIX paboT U MPOEKTOB 3aJ1aBaTh BOIPOCH! MO CYLIECTBY 00CYXIaeMOH TEMbl U BHICKA3bIBATh
W7ied, HalleJICHHbIE Ha PElIeHUE 3a1a4u 1 MOoJJIepKaHue OJIaroKenaTellbHOCTH O0IIeHHS;
® COMOCTABIISITh CBOU CY)KJEHHUS C CY>KICHUSIMH IPYTUX Y4aCTHUKOB AUAJIOra, OOHApy>KUBAaTh Pa3IMuUe U CXOACTBO MO3ULINH;



® BEIP)KATh CBOIO TOUKY 3PCHHUS B YCTHBIX M IIMCHbMEHHBIX TEKCTaX;

® MyOJINYHO MPECTABIISATh PE3YJIbTAThI BBITOJIHEHHOTO (PU3UYECKOr0 OIMbITa (IKCIIEPUMEHTA, HCCIISIOBAaHHUS, TPOCKTA);

® [IOHUMATh U MCIIOIB30BATh MPEUMYIIECTBA KOMAHIHOM U MHANBHYaJIbHOH PaOOThI IPU PEIICHUN KOHKPETHOW (PM3UYECKOi MpoOIieMbl;

® IPUHUMATH IIEIM COBMECTHOH JEATEIbHOCTH, OPTaHM30BBIBATH JCHCTBUS MO €€ JOCTHXKEHHIO: PaclpeneNisiTh POiH, OOCYKIATh MPOLECCHl M PE3YJbTAThl
COBMECTHOH paboThl, 0000111aTh MHEHHSI HECKOIBKHX JIFO/ICH;

® BBITIOTHSITH CBOIO YaCTh PaOOTHI, TOCTUrasi KAUECTBEHHOT O Pe3ysbTaTa [0 CBOEMY HAIMPABICHUIO U KOOPIUHHUPYS CBOM JIEHCTBUS C JPYTUMHU WiEHAMH KOMaH/Ibl;

® OI[CHHMBATh KAYECTBO CBOETO BKJIAJa B OOIMINI MPOAYKT IO KPUTEPHSIM, CAMOCTOSITENILHO CPOPMYIIMPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBHS.

PerJIﬂTI/lBHI)Ie YHUBEPCAIBLHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:
® BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIUSX, TPEOYIOMIMX TS PEelICHUs] PU3NMYECKUX 3HAHUI;
® OPHEHTHUPOBATHCS B PA3NMYHBIX TOJXO0AX MPUHATHS pelIeHUH (MHANBUAYAIbHOE, IPUHATHE PEIICHHS B TPYIIIE, IPUHATHE PEIICHUH TPYIIOi);
® CAMOCTOSITENIFHO COCTaBIISITh QITOPUTM pelleHus] (U3WYecKoW 3ajJadyd WM TUIaHa HCCIEJOBaHUS C YYETOM HWMEIONMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTUPOBATH IIPEIJIaracMble BApUAHThI PELLICHU;
e jie7IaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.
CaMOKOHTPOJIb, SMOLIHOHATbHBIN HHTENIEKT:
® 1aBaTh aJCKBATHYIO OIEHKY CUTYallMH U TPeAjiarath IiaH e€ n3MeHeHHS;
© O0BSICHATD MPUYNHBI JOCTIKEHUS (HEIOCTHKEHUS) PE3yIbTaTOB ACATENBHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIBITY;
® BHOCHTh KOPPEKTHBBI B JIEITEILHOCTh (B TOM YHCIE B XOJ BBIMONHEHUS (U3MUECKOTO HCCIICNOBAHUS WIIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
M3MEHUBIINXCS CUTYallWii, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYJHOCTEH;
® OIIEHUBATh COOTBETCTBHUE PE3yNbTaTa LIENU U YCIOBUSAM;
® CTaBUTH ceOs Ha MECTO JIPYTOro YeJI0BeKa B XOJE CIopa MIIM AUCKYCCHH Ha HAYYHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHHSI U JIOTHKY APYTOro;
® IpU3HABATH CBOE MTPABO Ha OMIMOKY MPH PEeIIeHIH (PH3MUECKUX 3a/1a4 WIH B YTBEP)KISHHUSIX Ha HAYIHbIE TEMBI U TAKOE JK€ TIPaBO IPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHIty 00y4enust B 7 Kj1acce peIMETHBIE pe3yIbTaThl Ha 0a30BOM yPOBHE OJDKHBI OTpakaTh CHOPMUPOBAHHOCTE Y 00YJAIOMINXCS YMEHHA:

® HICII0JIB30BATh MOHATHS: (pU3NYECKHe U XUMUUECKUE SBIICHHS, HAOIOAeHIE, SKCIIEPUMEHT, MOJIENb, TUTIOTe3a, SANHHUIB (PH3MIECKUX BEJTMYHH, aTOM, MOJIEKYJIa,
arperaTHele COCTOSHUS BemlecTBa (TBEPIOE, JKHUIAKOE, Ta3000pa3HOE), MeXaHWYeCKOe IBM)KEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MpPSIMOIUHENHHOE),
TPAeKTOpHs, PaBHOJICHCTBYIOLIAs CHJIa, fedopmarus (ynpyras, IiacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e pa3nuyaTh sBiueHus (Tuddysus, TerioBoe IBMKEHNE YaCTHIl BEIIECTBA, PABHOMEPHOE JBIIKEHHE, HEPABHOMEPHOE JBMKECHHE, NHEPIIUS, B3aHMO JICHCTBUE TEI,
paBHOBecHE TBEPJBIX TEN C 3aKPEIUIEHHOW OCHIO BpAallleHWs, Iepeiada JaBlIeHUS TBEPABIMH TelaMHM, XHUAKOCTSIMH M Tra3aMu, atMocepHoe JaBleHUE,
TUIAaBaHUE TEJ, NPEBpAICHUS] MEXaHWYECKOW SHEPrWu) IO ONHMCAHHWI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOIIMX IaHHOE
(duznvecKoe SBICHUE;



® pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3NYECKUX SIBICHUH B OKPY)KalOLIeM MHpPE, B TOM yHciie (U3UUECKHE SBIICHUS B MPUPOAE: MPUMEPHI ABHKCHUS C
Pa3IUYHBIMH CKOPOCTSAMH B KMBOM M HEKUBOW NpUpOJIE, NEHCTBUE CUJIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSHHE aTMOC(EpHOro IaBlICHHsS Ha >KUBOU
OpraHus3M, IUIaBaHHE DPbIO, phlYaru B Teje YelIOBeKa, MPU 3TOM IEPEBOAUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIICNSATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) PU3NUECKUX SIBICHUI;

® ONIMCHIBaTh M3YYEHHBIC CBOWCTBA TN U (QU3NUECKHE SIBICHUS, HCIOb3Ys (PU3NYEecKUe BEMMUNHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPeMs, IyTh, CKOPOCTh,
CpeIHssl CKOpPOCTh, CHMJIa YNPYTOCTH, CHJIA TSDKECTH, BeC Tella, CHJIa TpPEHHs, JaBieHue (TBEPIOro Tena, >KUAKOCTH, ra3a), BBITAJKUBAIOLIAs CHJIA,
MexaHuuecKast paboTa, MOIIHOCTb, IIEYO CHJIBI, MOMEHT CHJIBbI, KOO((HUIMEHT MOJIE3HOTr0 ACHCTBHI MEXaHU3MOB, KHHETHUECKasl M OTEHIIMAbHAS SHEPTHU),
MpH ONMHMCAHUM IPABUJIBHO TPAKTOBATh (PU3MUYECKUH CMBICH HCHONB3YEMBIX BEIMYMH, WX OOO3HAYEHHWS W CAMHUIBl (PU3NYECKHX BEIHYHH, HAXOJUTh
(OpMYyITBI, CBSI3BIBAOIINE JAHHYIO (PU3NUECKYIO BETMUNHY C IPYTUMH BEIMYMHAMHE, CTPOUTH I'paMKK W3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKIX BETUYWH;

® XapaKTepHU30BaTh CBOMCTBA Tell, (PM3MUECKUE SBICHHS U MPOIECCHI, HCIONB3Ys MpaBUIa CIOKEHUs CHi (BIOJIb OJHOW IMpsiMoii), 3akoH ['yka, 3akoH [lackas,
3aKOH ApXHUMesa, NMPaBHIIO PaBHOBECHs pblyara (0JIOKa), «30J0TOE MPABUIIO» MEXaHHWKH, 3aKOH COXPAaHEHHsI MEXaHWYECKOH DHEPrHH, MPU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3AITMCHIBATH €0 MATEMAaTUYECKOE BHIPAKCHHE;

® O0BSCHITH (PU3MUECKUE SBICHUS, MPOIECCHl U CBOWCTBA TEll, B TOM YHCJIE€ W B KOHTEKCTE CHUTyallMid MPaKTHKOOPHWEHTHPOBAHHOTO XapakTepa: BBISBIATH
MPHYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOTMYEeCKUX MIaroB ¢ OMopod Ha 1—2 W3ydeHHBIX CBOWCTBA (DM3MUYECKUX SIBICHHM, (PU3HIECCKHX
3aKOHa WJIM 3aKOHOMEPHOCTH;

e periath pacu€rHbie 3a7a4dl B 1—2 JEHCTBUsSI, UCIONbB3YS 3aKOHBI M (OpMYIBI, CBs3bIBaroIIue (Qu3nyYecKre BEIMYHMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a]add
3aIUChIBATh KPATKOE YCIIOBHE, IMOJICTABIATh (PU3NUECKUE BEIMYHHBI B (POPMYITBI ¥ TIPOBOAUTE PACUETHI, HAXOAUTH CIPABOYHbBIE JaHHBIC, HEOOXOJJUMBIE JITIS
peleHus 3a7a4, OLlEHUBATh PEAIMCTUYHOCTD ITOJIy4YeHHOM (PU3MUecKOl BETMUNHBL;

® pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPHU MOMOUIM (PU3MUYECKUX METOAOB, B ONUCAHUU MCCIIEAOBaHMS BBIIEIATH IIPOBEPSIEMOE MPEIIIOI0KEHUE
(runotesy), pa3iuyaTh U MHTEPIPETHPOBATH IIOJYYEHHBIA Pe3yabTaT, HAXOAUTh OIIHUOKU B XOJI€ OIbITA, AENaTh BBIBOJBI 10 €r0 pe3yIbTaTam;

® IPOBOAIUTH OIBITHI 110 HAOTIOACHHIO (PU3NUECKUX SBJICHNH MM (PU3UIECKUX CBONCTB Tel: ()OPMYIHPOBATH MPOBEPSEMBIE IPEIITONOKEHNUS, COONPATh YCTAHOBKY
U3 NPEATIOKEHHOr0 000py10BaHNUs, 3alIMCHIBATh X0 ONbITa U (HOPMYIHPOBATH BHIBOABI,

 BBINIOJHATH IPSMBIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAacChl Tefa, 00bEMa, CHIIBI U TEMIEPATyphl ¢ UCIIOJIB30BAHUEM AHAJIONOBBIX M LU(POBBIX MPUOOPOB,
3aMrChIBaTh MMOKA3aHUS PUOOPOB C YIETOM 3aJaHHOW aOCOMOTHON TOTPEITHOCTH N3MEPEHNHH;

® [IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH ONHOW (PU3MUYECKOM BEMUYMHBI OT IPYrod C MCIOJb30BAHHUEM NPSAMBIX M3MEPEHHH (3aBHCHMMOCTH IIYTH PaBHOMEPHO
JBIDKYLIETOCS Tena OT BPEMEHHU JABMKEHUS TeNa, CUIbl TPEHHs CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00pabOTKM IOBEPXHOCTEH TeNl M HE3aBUCHUMOCTU CHJIBI
TPEHHsI OT IJIOIIAAN CONPHUKOCHOBEHUS TEN, CHJIBI YIPYTOCTH OT YAJIMHEHHs NMPYKUHBI, BBITAJIKHUBAIOIIEH CHUIIBI OT 00bEMa MOrpyXEHHOM YacTH Tela U OT
IUIOTHOCTH JKMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tefa, OT TIyOHMHBI, HA KOTOPYIO MOTPY)KEHO TEJIO, YCIOBUH IJIaBaHUS TeJ, YCIOBUH paBHOBECHUS
pelyara 1 OJIOKOB), y4aCTBOBAaTh B IUIAHUPOBAHUHU y4eOHOI'O HCCIIENOBAHMSA, COOMPATh YCTAHOBKY U BBIIOJHATH U3MEPEHHUSI, CIIENys HNPELIOKEHHOMY IIIaHy,
(uKCHpPOBaTh PE3yIbTATHI MOMYYCHHON 3aBHCUMOCTH (DPU3MYECKUX BEIWYMH B BHJE NMPEUIOKEHHBIX TaOIML M IpadUKOB, AENaTh BBIBOIBI MO Pe3ylbTaTaM
HCCIIeI0BaHNUS;

® [IPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEMUYMH (IUIOTHOCTH BEIIECTBA >KMAKOCTH M TBEPAOro Tela, CHJIa TPEHHS CKOJIBKEHUS, AaBJIEHUE BO3IyXa,
BBITAJIKMBAIOLIAsl CWiIA, ACHCTBYIOIIAS Ha TMOTPY)KEHHOE B JKMIKOCTb TeNO, KOXPQHUIMEHT IOJIE3HOI0 JACHCTBUS MPOCTBIX MEXaHHM3MOB), CIIELYS
MPEATI0KEHHON HHCTPYKIMH: IIPX BBIIOJTHEHUH U3MEPEHHH COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUYUCIISITH 3HAUCHUE HCKOMOW BETUUUHBL;

® cOOMIIOIaTh MPaBHJIa TEXHUKH 0€30IaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHHEM;

® YKa3bIBaTh MPHUHLMIIBI JEUCTBUS NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, AMHAMOMETP, COOOIIAIOLIMECS COCYIbl, OapoMeTp, pblyar,
MOJBMKHBINA M HETTOJBM)KHBIH OJIOK, HAKJIOHHAS TIJIOCKOCTD;



® XapaKTepU30BaTh MPUHIUIIBI ISHCTBUS M3YUYEHHBIX MPHUOOPOB M TEXHHMUECKUX YCTPOMCTB C OMOpOH Ha MX OMMcaHus (B TOM YHUCIE: MOJIIUIHHUKA, YCTPOHUCTBO
BOJIONIPOBO/IA, THAPABIUYECKHUN MPecc, MaHOMETP, BBHICOTOMED, MOPIIHEBOM HACcOC, apeoMETp), UCIONb3Yysl 3HAHWS O CBOWCTBaX (PM3UUECKUX SBICHUU U
HeoOXouMble (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

® IPUBOJUTDH MPUMEPHI (HAXOAUTH UHPOPMAIMIO O TIPUMEPax) MPaKTUYECKOT0 UCTIONb30BaHMU (U3MUYECKUX 3HAHWI B MOBCEJHEBHOW XKHU3HH UL 00€CIIeUeHUs
0e30MacHOCTH TMpU OOpallleHHH ¢ MPUOOpaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHs 370pOBbS M COONIOJCHUST HOPM JKOJOTHYECKOTO MOBEJCHUS B
OKpY’Kalollen Cpeae;

® OCYIIECTBIISATE OTOOP MCTOYHWKOB MH(opManmu B VHTEpHETE B COOTBETCTBUU C 3aJaHHBIM TIOMCKOBBIM 3allPpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUH H MyTEM
CpaBHEHHMS Pa3IMYHBIX UCTOYHUKOB BBIIEISATh HHPOPMAIINIO, KOTOpas SBIISIETCS POTUBOPEYMBOM HITH MOXKET OBITh HEIOCTOBEPHOIA;

® JICTIONIb30BaTh MPH BBHIMOMHEHUU YYeOHBIX 3aJlaHWi HAYYHO-TIOMYJSIPHYIO JIUTEpPaTypy (PU3HUECKOro CopepikaHusl, COPaBOYHBIE MaTepHabl, PECYpChl CETH
WnTepHer, Bnasers mpuéMaMu KOHCIIEKTUPOBAHHMSI TEKCTa, MpeoOpa3oBaHusi ”HPOPMAIMH U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® COo3/1aBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIE M YCTHBIC COOOIICHUS Ha OCHOBE 2—3 HCTOYHUKOB HH(OpMANWU (PU3MUECKOTO CONEpIKaHMs, B TOM YHCIIE
MyOJIMYHO JIeNaTh KpaTKUe COOOIIEHHS O pe3ybTaTaX MPOCKTOB WM yYEOHBIX MCCIIEIOBAHHMA, IPH 3TOM TPAMOTHO HCIIONb30BaTh U3YYEHHBIN MOHSTHIHHBINA
anmapar Kypca (U3UKH, COITPOBOXKIATH BBICTYIIJICHHE ITPE3CHTAIIHEH;

® 1P BBITIOJIHEHUH y4eOHBIX NMPOEKTOB M HWCCIEAOBAaHUM pacrpeiensiTh OOA3aHHOCTH B TPYIE B COOTBETCTBUM C IOCTaBJICHHBIMH 3a/a4aMH, CIETUTH 3a
BBITIOJTHEHNEM IIIaHAa IEHCTBHIA, aZeKBaTHO OIIEHWBATh COOCTBEHHBIH BKJAJ B JEATENbHOCTb T'PYIMIBI, BHICTPAWBAaTh KOMMYHHKATHBHOE B3aMMOEHCTBUE,
YYUTHIBAasI MHEHUE OKPYKAIOIINX.

K xoniy oOydeHus B 8 kj1acce mpenMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOHKHBI OTPaKaTh CHOPMHUPOBAHHOCTD Y O0YUAIONTUXCSI YMEHUM:

® JICTIONIb30BAaTh TIOHSTHS: Macca ¥ pa3Mepbl MOJIEKYII, TEIJIOBOE JABHYKEHHUE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIITUIESCKUAE 1 aMOp(QHbIE
Tena, HACBILICHHBIM M HEHACBIILIEHHBIN Nap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSS SHEPIUs, TEILUIOBOM IBUraTENlb, SJEMEHTAPHBIN 3JIEKTPUUEC KU
3apsill, JJIEKTPUUYECKOE OJIE, IPOBOJIHUKH U TUIIEKTPUKH, IOCTOSHHBIN JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

® pa3nUyaTh SBJIECHUS (TEIJIOBOE PACIIMPEHUE U CXKAaTHe, TeIIonepenaya, TeljIoBOe paBHOBECHE, CMAaYMBaHNE, KAMIUIIPHBIC SIBIICHIS, HCTIAPEHNE, KOHIEHC CAIHs,
IJIaBJIEHUE, KpUCTAIUTH3AIMs (OTBEpIEBAaHUE), KATIEHHE, TeIutonepenaya (TerIonpoBOAHOCTh, KOHBEKITNS, U3IIyIEeHUE), DIEKTPH3AINS TE, B3aNMOICHCTBUE
3apsioB, JCUCTBHS 3JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE MArHUTOB, NEHCTBHE MArHUTHOTO MOJS HAa MPOBOJHUK C TOKOM,
3IEKTPOMAarHUTHAS WHAYKITUS) TI0 ONTUCAHHIO UX XapaKTEePHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOMINX JaHHOE (PM3NUYECKOE SIBICHNUE;

® PacIIO3HABATh MPOSIBIICHUE U3yYEHHBIX (PU3NUECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM Yrcie (U3NUYEeCKHe IBIEHUS B PUPOJIE: TOBEPXHOCTHOE HAaTHKEHUE
Y KanWJUIIPHBIE SBJICHUS B PUPOE, KPUCTAIUTBI B MIPHpoJe, n3nydenue ComHIa, 3aMep3aHne BOT0EMOB, MOPCKHE Opr3bl, 00pa3oBaHNE POCHI, TyMaHa, HHes,
CHera, DIIEKTPUYECKHE SBICHUS B aTMOcdepe, IIIEKTPUUECTBO JKUBBIX OPTaHW3MOB, MATHUTHOE ToJie 3eMJIH, Jpei( MONF0COB, POIb MAarHUTHOT O TIOMS ISt
JKU3HU Ha 3emIle, MOMISIPHOE CUSTHUE, IPU STOM NEPEBOIUTH MPAKTHUECKYIO 3a/lady B y4eOHYI0, BBIICNIATH CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKHN) (DHU3NIECKUX
SIBIICHUIA;

® OITMCHIBATh M3YYEHHBIE CBOWCTBA TeN W (PU3WUECKUE SIBICHUS, HCIONB3Ys (PM3MUECKHE BETUYHUHEI (TeMIIepaTypa, BHYTPEHHSI YHEPTHs, KOIUIECTBO TEIUIOTEHI,
yaenbHas TeIIOEMKOCTh BEIIeCTBa, yAeNbHAas TEIUIOTa IIABJICHUS, YAelnbHas TEeIUIoTa MapooOpa3oBaHMs, yHAENbHAs TEIUIOTa CropaHUs TOIUIHMBA,
KO3(UIUEHT MONIE3HOTO JISHCTBUS TEIUIOBON MAIIMHBI, OTHOCHTENbHAS BIaXKHOCTh BO3/IyXa, DIIEKTPHUECKHUI 3apsil, CHJIa TOKA, JIEKTPUIECKO € HATIPsHKEHHUE,
COIIPOTHUBJICHNE MPOBOIHUKA, YAEIhHOE COIPOTHUBIICHHE BENIECTBa, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA), TIPU OMUCAHWU IPABHJIBHO TPAKTOBATh
(bM3MUECKHIT CMBICT UCTONB3YyEMBIX BEJMYMH, 0003HAUYEHUS W eIUHUIIBI (PH3UYECKUX BEIUYWH, HAXOIUTH (HOPMYIIBI, CBSA3BIBAIONINE MAHHYIO (H3NIECKYIO
BEIMYWHY C APYTUMH BETUYMHAMH, CTPOUTH IPa(pUKH N3YIEHHBIX 3aBUCHMOCTEH (PM3NYECKUX BEITNYNH,



® XapaKTepU30BaTh CBOWCTBA Tel, ()M3WYECKHE SIBJICHUS M TPOLECCHI, HCIONB3YyS OCHOBHBIC MONOKEHUS MOJCKYISPHO-KMHETHYECKOH TEOPHH CTPOCHHS
BEIIIECTBA, NPUHIIMI CYNEPIO3ULINN NoNel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsna, 3akoH Oma ajs ydacTka 1end, 3akoH [Dxoyms—Jlenna,
3aKOH COXPaHEHUs YHEPTHH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €0 MATEMaTHUECKOE BHIPAKEHUE;

© O0BSCHATH (PU3MUECKHE TMPOLecChl M CBOMCTBa Tel, B TOM YHCIE W B KOHTEKCTE CHUTYallMi NPAaKTUKOOPWEHTHUPOBAHHOI'O XapaKTepa: BBIABISATDH
MPUYNHHOCIIEACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JTOrMYecKUX 1IaroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NYECKHUX SBICHUH, QU3UUIECKHX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€rHble 3a7a4ydl B 2—3 NEHCTBHS, UCIONB3YS 3aKOHBI U (OPMYJBI, CBS3bIBAIOIIME (PU3MUYECKHME BEMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJaud
3alMUChIBATh KPATKOC YCJIIOBUEC, BBIABJIATH HCAOCTATOK MOAHHLIX JId PCIICHUA 3aJadu, BI)I6I/IpaTB 3aKOHbI U q)OpMy.HI)I, HGO6XO[II/IMI)IC JJIsL eé peuicHu,
MIpOBOANTH paC‘IéTbI 1 CPaBHUBATH IMMOJTYUYCHHOC 3HAYCHUEC (1)I/ISI/I‘ICCKOI\/'I BCIIMYHWHBI C U3BECCTHBIMU JJAHHBIMH

® pacCrio3HaBaThb HpO6HeMLI, KOTOPBIC MOXHO PpCIIMTHL MpPH MMOMOLIU (I)I/ISI/I‘ICCKI/IX METOAOB, HCIOJB3YsA OINMCAHHUEC MCCIICAOBAaHUSA, BBIACIATHE ITPOBEPACMOC
MPEAIOI0KEHNEC, OLICHMBATL IPABHUJIBHOCTD IMOPSAAKA MPOBCACHUA UCCIICAOBaHNUA, ACIIAaTh BBIBOJbI,

® [IPOBOAUTL OIIBITHI 10 Ha6.HIOI[eHI/IIO q)HSI/I‘IeCKI/IX SIBIGHUM WU (bI/I?,I/I'-IeCKI/IX CBOMCTB Teq (KaHI/IHHHpHBIe SABJICHU, 3aBUCUMOCTDL JaBJICHUA BO3JyXa OT €ro
00béMa, TemIepaTypbl, CKOPOCTH TpOIlecca OCTHIBAHMS W HATPEBaHUS MPH HM3INMYUYEHHH OT IIBETA M3Tydaromed (TOoriomaromieii) mOoBEpXHOCTH, CKOPOCTh
HUCMapCHUs BOAbI OT TEMIICPATYPHI XUAKOCTHU U ILIOIIAIN eé IOBEPXHOCTHU, DJICKTpU3alUA TCI U BSaHMOHeﬁCTBHe QJICKTPHUYCCKUX 3apsAI0B, B3aHMO)IeI>'ICTBI/Ie
MMOCTOSAHHBIX MAar"HvTOB, BHU3yajIMU3allsd MarHUTHBIX noneil IMOCTOSTHHBIX MarHuToB, ﬂCfICTBI/ISI MAarHuTHOI'O II0JId Ha HNPOBOJHHK C TOKOM, CBOMCTBA
AJIEKTPOMArHHUTa, CBOMCTBA 3JIEKTPOJBUTATEIS TOCTOSTHHOTO TOKA): (POPMYIUPOBATH IPOBEPSIEMbIE TIPEIOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyIOBaHMSI, OMMMCHIBATH XOJ] ONBITA M JOPMYIINPOBATH BHIBOIBI;

© BHITIONHATD TPSAMBIE U3MEPEHUsT TeMIIepaTyphl, OTHOCHTENBHON BIIAXXKHOCTH BO3yXa, CHIIBI TOKA, HANIPSDKEHHS C HCIONBb30BAHWEM aHAJIOTOBBIX NMPUOOPOB H
TATINKOB (DM3WUECKUX BEIIMYWH, CPABHUBATH PE3YILTATHI H3MEPEHUN ¢ yIETOM 3aJaHHON a0COTIOTHOM TOTPEITHOCTH;

© IPOBOJUTH HCCIIEOBAHNE 3aBHCHMOCTH OTHOW (PM3MUECKON BENWYUHBI OT JIPYTOM C MCIONB30BAHHEM MPSIMBIX HU3MEPEHUl (3aBUCHMOCTb COMPOTHBIICHHUS
MIPOBOIHUKA OT €r0 JITUHBI, TUIOIMAN TTOTIEPEYHOr0 CEYSHUS U yAeFHOTO COMPOTHBIICHHS BEIIECTBA MPOBOAHUKA, CHIIBI TOKA, WAYIIErO 4epe3 MPOBOTHUK, OT
HampspKeHUST Ha TIPOBOJHHKE, MICCIENOBAaHUE TOCIENOBATEIHLHOIO W TApPAUIENFHOTO COENMHEHUH MPOBOJHUKOB): IUIAHUPOBATH HCCIENOBaHUE, COOMPATh
YCTaHOBKY W BBINIONHATH M3MEPEHUS, CIeqys MPeIOKEHHOMY IuTaHy, (PMKCHPOBATH Pe3yabTaThl MOJXYYEHHOW 3aBHCHMOCTH B BHJE TAaONMWI[ U TpaduKOB,
JIeNaTh BBIBOMKI 10 PE3yJIbTaTaM HCCIEIOBAHUS;

® IPOBOJNTH KOCBEHHBIC W3MepeHHs (u3mueckux BenWduH (yIembHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBJIICHHWE IPOBOAHHMKA, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKA): TUTAHMPOBATh U3MEPEHUs, COOMPATh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEIIOKEHHON MHCTPYKIMH, ¥ BBIYHUCIATH 3HAUEHUE
BETMYUHBL,

® cOOITIO/IATh TIpaBUJIa TEXHUKH O€30MTaCHOCTH P paboTe ¢ IabopaToOpHBIM 000pYIOBaHUEM;

® XapaKTepr30BaTh MMPHHIAIGI ACHCTBUS N3YIEHHBIX MTPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOH Ha MX OMUCAHUS (B TOM YHCIIE: CHCTEMAa OTOILIEHHS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIlepMETP, BOJBTMETP, CUETYAK OIEKTPUUIECKOW OSHEPTHH, dJIEKTPOOCBETHTENBHBIE IPUOOpPH], HArpeBaTelbHbBIE
ANEKTPOIPUOOPHI (TIPUMEPHI), ANEKTPUUECKUE TPEIOXPAHUTENHN, dIEKTPOMAarHUT, JJIEKTPOABUTATENb MOCTOSHHOIO TOKA), MCIIONB3YS 3HAHHUS O CBOMCTBAaxX
(hm3HUecKuX SABICHUN U HEOOXOMble (PU3NUECKHIE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA W M3MEPHUTEIbHBIE MPHOOPHI IO CXeMaM W CXEMaTUYHBIM PHCYHKaM (PKHUIKOCTHBIA TEPMOMETpP, TEpPMOC,
TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHET'O CrOpaHMs, SJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI JJIEKTPUUYECKUX IIeNeill C MOCIeNoBaTebHbIM U
MapauieIbHBIM COSIMHEHUEM DJIEMEHTOB, pa3inyasi YCIOBHbIC 0003HAUEHHS 3JIEMEHTOB SJICKTPUIECKHX IIETIeH;



® IPUBOJUTDH MPUMEPHI (HAXOAUTH UHPOPMAIHIO O MPUMEPax) MPAKTUIECKOr0 MCIOIb30BaHMsl (PU3MYECKUX 3HAHUK B MOBCEIHEBHOH >KHU3HU IJs1 00ecredeHus
0e30MacHOCTH TMPU O0pallleHnH ¢ MpUOOpaMu M TEXHUYECKUMHU yCTPOWCTBAMH, COXPaHEHHUS 3[0POBbSI U COONIOEHUS HOPM DKOJIOTHYECKOrO MOBEACHUS B
OKpYXKalollel cpene;

® OCYIIECTBIISATH MTOKCK HH(pOpMaLuH pu3ndeckoro coaep>kanus B IHTepHeTe, Ha OCHOBE UMEIOIUXCS 3HAHUN U MTyTEM CpaBHEHHS JOMOIHUTEIBHBIX HCTOUHUKOB
BBIIENSATH HH(OPMALIUIO, KOTOpAst SBJISIETCS TPOTUBOPEUNBON WIIH MOXKET OBITh HEOCTOBEPHOM;

® JICTIONIb30BaTh MPU BBHIMOMHEHUU YYEOHBIX 3allaHUi HAYWYHO-TIOMYJSIPHYIO JUTEPAaTypy (PU3MUYECKOTrO COAEpKaHMsl, CIIPaBOYHBIE MAaTEpUANbl, PECYpChl CETH
WnTepuer, Bnagers npuéMaMu KOHCTIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHusl HHYOPMALIUH U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO371aBaTh COOCTBEHHbIC MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHUs, 00001mas HHPOPMAIHIO W3 HECKOIBKUX MCTOYHHUKOB (PH3MUECKOTO CONEpKaHUs, B TOM
YHCIie YOJUYHO IPEACTABIIATh PE3YIbTaThl IPOSKTHOMN MIIM UCCIICAOBATEIILCKOM JACATENBHOCTH, IIPH 3TOM IPAMOTHO MCIIONIb30BaTh U3YUCHHBIH TOHATHAHBIH
anmapar Kypca (U3HUKH, COITPOBOXK/IATH BBICTYIIJICHHE MTPE3CHTAIINCH;

® IpY BBINIOJTHEHUH YYEOHBIX MPOEKTOB M HCCIIENOBAHWN (DH3MUECKUX TPOILIECCOB PACHPEACIATh OOSM3aHHOCTHA B TPYIE B COOTBETCTBHUH C MOCTABICHHBIMH
3ajJauyaMu, CJIEJUTh 3a BBHINOJHEHHEM IUTaHa ACHCTBUH M KOPPEKTHPOBATh €ro, aJeKBATHO OIEHHBATh COOCTBEHHBIM BKJAJ B AEATEIHHOCTH TPYIIIIHL,
BBICTPAaNBaTh KOMMYHHKATHBHOE B3aUMOJIEHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3pemaTh KOH(DIUKTHI.

K xoniy oOydeHus B 9 kj1acce mpenMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaKaTh CHOPMHUPOBAHHOCTD Y O0YUAIOITUXCSI YMEHUM:

® JICTIONI30BATh TIOHSTHS: CHCTeMa OTCuéra, MaTepuajbHas TOYKa, TPACKTOPHS, OTHOCHTENBHOCTh MEXaHUYECKOro JBWXKeHUs, nedopmarus (ynpyras,
IJIaCTHYeCKasi), TPeHNe, IIEHTPOCTPEMHUTEIHFHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENMO, LIEHTP TAKECTH TBEPAOTO
Tena, paBHOBECHE, MEXaHHUECKHe KOIeOaHus M BOJHBI, 3BYK, HHQPA3BYK H YIBTPa3BYK, 3JIEKTPOMATHUTHBIC BOJHBI, IIKaja 3JIEKTPOMATHUTHBIX BOJH, CBET,
OIM30pYKOCTh U IANBHO30PKOCTh, CHEKTPHI NCITyCKAaHHS U MOTJIOeHNs, anb(da, 6eTa- 1 raMMa-u3IIydeHHs, H30TOIIb, SIepHAst SHEPTeTHKa;

® pasznuyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE INPSMOJIMHEHHOE ABHXKEHUE, PABHOYCKOPEHHOE IPSMOJIMHEIHOE IBM)KEHHE, CBOOOIHOE IajeHUE Tedl,
paBHOMEPHOE [IBIDKEHHE IIO OKPYXHOCTH, B3aUMOJAEHCTBUE TeN, PEAaKTHUBHOE [BIDKEHME, KOJIeOAaTENbHOE MABMXKEHUE (3aTyXalol[Me U BBIHYXKJEHHBIE
KoJie0aHus), pe30HaHC, BOJIHOBOE JABMKEHUE, OTPa’KEHUE 3BYKA, IIPSIMOJIMHENHOE PaclipOCTpaHEeHHe, OTpaskeHHE U NIPEIOMIICHUE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)KCHUE CBETa, pa3JIOKEeHHE Oeoro cBera B CIHEKTP U CIOKEHHE CIIEKTPaJbHBIX LIBETOB, MHUCIIEPCUS CBETA, €CTECTBEHHAs] PAJMOAKTHBHOCTb,
BO3HMKHOBEHUE JIMHEHYATOrO CIIEKTPa M3Iy4EHHs) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX AaHHOE (prusnueckoe
SIBJICHUE;

® pacIo3HaBaTh MPOSIBIICHUE M3YYEHHBIX (PU3MUECKUX SBICHUN B OKpY)KarolleM MHpe (B TOM 4ucie (U3MYECKUE SIBICHUS B NPHUPOAE: NPUIMBBI U OTJIMBBI,
IBiokeHne iaHer COJIHEYHOW CHCTEMBl, PEaKTUBHOE IBIKEHHME XXHBBIX OPIaHW3MOB, BOCHPHUATHE 3BYKOB JXMBOTHBIMHU, 3E€MJICTPSICEHHE, CEHCMHMYECKUE
BOJIHBI, LlyHaMH, 3X0, IIBETa TeJ, ONTHYECKUE SBJICHUS B MPUPOIE, OMOIOTHYecKoe AeiicTBUE BUAUMOIO, yAbTPA(HOIETOBOIO U PEHTI€HOBCK OI'0 U3IY4EHHIl,
€CTECTBEHHBIH PaJHOAKTUBHBIA ()OH, KOCMHYECKUE JIyYHd, PaJANOAKTUBHOE H3Iy4YeHHE NMPHUPOJHBIX MUHEPAJTIOB, ACHCTBHUE PaAMOAKTUBHBIX H3IYYCHHH Ha
OpraHU3M YeJIOBEKA), IPU 3TOM IEPEBOANTH MPAKTHUYECKYIO 3a/1ady B y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3UUECKUX SIBICHUI;

® OIIMCHIBATh M3YUYEHHBIC CBOMCTBA TeJ U (PU3MUECKUE ABJICHUS, UCHONb3Ys (PU3NUECKHE BETMUMHBI (CPEIHssl 1 MCHOBEHHAs! CKOPOCTH Tejla IPU HEPaBHOMEPHOM
JBIDKEHUH, YCKOpPEHHUE, IepeMelleHe, MyTh, YIII0oBas CKOPOCTh, CUJIa TPEHHUs, CUJIa YIIPYTOCTH, CHIIAa TSKECTH, YCKOpP €HHE CBOOOAHOrO Ma/eHHs, Bec Tena,
HUMIIYJbC Tejla, UMIYJIbC CHJIbI, MEXaHWYeCKasi padoTa W MOIIHOCTh, MOTEHIMAIbHAS SHEPTHUsl TeNla, NOAHATOrO HaJ MOBEPXHOCTHIO 3EMIIM, HOTEHIHAIIbHAS
9HEPrusl CKATOH MPYKUHBI, KWHETHUECKAsl SHEPTUs, ITOJTHAsI MEXaHUUYEeCKasl SHEPTHsl, IEPHOA U YacToTa KoueOaHuH, UIMHA BOJTHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNb HPEIOMIICHHUS CPEAbl), IPH OMHCAHUM NPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIONb3YEMBIX BEJIMUUH, 0003HAUCHUS
U eIUHHUIBI (U3MYECKUX BEIMYUH, HAXOIUTH (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3MUYECKYIO0 BEIUYMHY C APYIMMHU BEIWYMHAMH, CTPOUTH TpaduKu
W3y4YEHHBIX 3aBUCHUMOCTEN (PU3NUECKUX BEJTMYNH;



® XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHHA M MPOLIECCHI, HCIONB3ySd 3aKOH COXpPAaHEHHsI SHEPTHUH, 3aKOH BCEMHUPHOTO TITOTEHHS, MPUHLIWI
CYNEpPHO3ULUU CHJI, TIPHHIUI OTHOCUTENbHOCTU ['anmmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHMS HMMITYJIbCA, 3aKOHBI OTPAKEHHS W TMPEIOMJICHHUS CBETa,
3aKOHBI COXPAaHEHHsI 3apsA0BOrO M MAacCOBOI'O YHCEN MpPH SACPHBIX PeakUusIX, MPH 3TOM JAaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €roO
MaTeMaTHYECKOE BBIPAKEHHE;

© O0BSCHTH (DPU3UYECKHE MPOIECChl U CBOMCTBA Tel, B TOM YWCIIE M B KOHTEKCTE CHTyallMd MPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPHYMHHO-
CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHX IaroB ¢ OMNOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (U3MUYECKUX SBICHUH, (PU3NYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

® pemaTh pacu€THbIE 3a/1a4K (OMUPAIOIINECS Ha CUCTEMY M3 2—3 ypaBHEHHUH ), UCTIONB3Ysl 3aKOHBI M (JOPMYJIbI, CBSI3bIBAONIHE (HPU3NICCKUE BETMUMHBL: HA OCHOBE
aHaJIn3a yCJIOBUSA 3aJauM 3allMCbIBATH KPATKOC YCJIIOBUC, BBISABIATHL HEAOCTAOIUE WA H36BITO‘IHBI€ JaHHBIC, BLI6I/IpaTB 3aKOHBbI 1 q)OpM}/J'IBI, HeO6XOI[I/IMBIe
U1 p€uICHuA, IPOBOJAUTH paC'-IéTLI 1 OLICHMWBATH PCATUCTUYHOCTD IMOJTYUYCHHOI'O 3HAYCHUA (1)1/13qu01<0171 BCIIMYUHDBI,

® pacCrio3HaBaThb HpO6J’IeMLI, KOTOPBIE€ MOXHO PEHINTL IIPU IMOMOIIN q)HSH‘{eCKI/IX MCTOOAO0B, HCIIOIB3YA ONMCAHUC HUCCICAOBAHUA, BBIACIATL IMPOBEPACMOC
MPEAIOI0KEHNEC, OLICHUBATh IMTPABUJILHOCTL IMMOPAJAKAa NPOBEACHUA UCCICAO0BaHUA, A€IaTh BRIBOAbBI, MHTCPIPETUPOBATE PE3YJIbTAThL Ha6JIIOILeHHI71 " OIIBITOB,

® [IPOBOJIUTH OMBITHI IO HAONIOJICHNIO (DU3HYECKHUX SIBIICHUN M (DU3NYECKUX CBOMCTB Tell (M3ydeHHe BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs dHEpPruw,
3aBUCUMOCTL II€pHOga KoJIe0aHmit IMPY>KMHHOI'0O MasiTHUKa OT MAacCChl I'py3a U JKECTKOCTH IMPY>XXUHBI U HE3aBUCHUMOCTDb OT aMINIMTYAbl MaJIbIX KOJ'Ie6aHHfI,
MPSIMOJTIMHEHHOE PaCIPOCTpaHEHUE CBETa, pa3JIoKeHHe OeIoro CBeTa B CIIEKTP, U3YUeHHE CBONCTB H300paKeHHUs B TUIOCKOM 3epKalie U CBOMCTB H300pasKeHUs
npeaMeTa B coOuparoniedl JH3e, HaOlF0JeHUE CIUIONIHBIX M JITHEWYAThIX CHEKTPOB HM3IYyYEHUS): CAMOCTOSATEILHO COOMPATh YCTAaHOBKY M3 U30BIT OUHOTO
Habopa 000pyI0BaHUSs, OIUCHIBATE XOJI OIBITA U €r0 Pe3yJbTaThl, (HOPMYJINPOBATH BHIBOJIBI,

® IPOBOINTH NPH HEOOXOJMMOCTH CEPHIO INMPSIMBIX HW3MEPEHHH, ONpenessisi cpeaHee 3HA4eHHE M3MEpSeMOH BeNMYMHBI ((POKYyCHOE pacCTOsHHE coOHparomieit
JINH3bI), 000CHOBBIBAThH BBIOOP CIIOCO0a M3MEPEHUS (M3MEPHUTEIBHOIO Iprbopa);

® [IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMUYUH C UCIOIb30BAHUEM IIPSIMBIX U3MEPEHUI (3aBUCUMOCTD IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
IBIKEHHM 0e3 HadaJIbHOM CKOPOCTH, Ieproaa KojaeOaHWii MaTeMaTH4ecKoro MasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH yIJIa OTPaKEHHs CBeTa OT yIJa
MaJeHMs U yIila MPeIoMIIEHHsI OT yIJla HaJeHHus): IJIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOATEIBHO COOMPAaTh YCTAaHOBKY, (PMKCHPOBAThH PE3yJIbTaThl HOITY4YE€HHON
3aBHCUMOCTH (DM3UYECKUX BEJIMUYUH B BUJE TaOIUI] ¥ TPa(UKOB, eTaTh BEIBOBI IO PE3yIbTaTaM HCCICIOBAHUS;

® [IPOBOJIUTH KOCBEHHBIE M3MEpEHMs (QU3NUECKUX BENWYHMH (CPEOHSsI CKOPOCTh M YCKOPEHHE Tella NMPH PAaBHOYCKOPEHHOM ABMKEHUH, YCKOPEHHE CBOOOIHOIO
HaJeHus], )KECTKOCTh MPYKUHBI, KOAQOHULNEHT TPEHUS CKOIbKEHHS, MEXaHu4ecKasi paboTa ¥ MOIIHOCTh, YaCcTOTa U Mepuoj KojJeOaHUl MaTeMaTH4ecKoro u
INPY)KUHHOTO MAasiITHUKOB, ONTHYECKasl CHJIa COOMpAroLIield JHMH3bIL, PaAMOAaKTUBHBIA (OH): IUIAHUPOBATH HM3MEPEHUs, COOMpPAaTh HSKCIEPUMEHTAIbHYIO
YCTAHOBKY U BBIINOJIHATH U3MEPEHUS, CIENys HPELTOKEHHON WHCTPYKLUUH, BBIYUCIATh 3HAUEHHE BEIWYMHBI M aHAJIM3UPOBATH IOJyUCHHBIE PE3YJIbTaThl C
Y4E€TOM 3aJaHHOM OTPELIHOCTH U3MEPEHU;

® cOOITIO/IATh TIpaBUJIa TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ JIabopaTOpHEIM 000pYIOBaHUEM;

® pa3aMyaTh OCHOBHBIC MPU3HAKU M3YYEHHBIX (U3MUECKHX MOAENEH: MaTepualibHasl TOUKa, aOCOMIOTHO TBEPLOE TENO, TOUCUHBIH MCTOYHHUK CBETA, JIyd, TOHKAs
JIMH34, TUIAHETapHasl MOJIENIb aTOMa, HYKJIOHHAsI MOZIENb aTOMHOT'O SIIpa;

® XapaKTepU30BaTh MPUHIMIEI JEHCTBUS M3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOICTB C OMOpOH HA MX ONMHUCAHUS (B TOM YMCIE: CHUIOMETP, AATYUKU
MOJIOKEHUSI, PACCTOSHUS U YyCKOPEHNUS, PAaKeTa, IXO0JI0T, OYKH, IEPUCKOII, (oToaInapaT, ONTHIECKHE CBETOBOIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Bunbcona),
WCTIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3NUECKHX SIBICHUM M HEOOXOUMble (PU3NIECKIE 3aKOHOMEPHOCTH;

® JICTIONIb30BaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB, N3MEPUTENbHBIX NPHOOPOB U TEXHOJIOTHYECKUX MPOLECCOB MPH PEILICHUN
y4eOHO-TIPaKTHYECKHX 3a1a4, ONTUYECKHE CXEMBI TS TIOCTPOCHUS N300pakeHUH B TNIOCKOM 3€pKalie ¥ COOMparollel JIMH3E;



® IPUBOAMUTH MPUMEPHI (HAXOIUTh WH(GOPMAIIMIO O MPUMEpPaxX) MPAKTHUIECCKOT0 MCIIONb30BaHUs (PU3MUECKUX 3HAHWN B MOBCEIHEBHOW JKHU3HM JIJIS 00CCIICUCHUS
0€30IaCHOCTH TP OOpaIICHUU ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHCHUS 3JIOPOBbS M COOJIIOJICHHS HOPM DKOJOTHMYECKOrO MOBEICHHS B
OKpY’Karolen Cpeae;

® OCYIIECTBIIATh TOUCK MH(popMaIru (HU3NYECKOro coiepkanus B MIHTepHETE, CaMOCTOATENLHO (hOPMYJIUPYS TTOMCKOBBIN 3aMPOC, HAXOAUTh ITYTH OMPENCICHUS
JIOCTOBEPHOCTH TIOY4YCHHOM MH(OPMAIIUU Ha OCHOBE MMEIOIIMXCS 3HAHUHM U JIOTIOJTHUTEIBHBIX HCTOUHUKOB;

® IICTIOJIB30BATh MPU BBHIMOJIHCHUU yYEOHBIX 3aJaHHMil HAaydHO-TIONMYJISAPHYIO JIUTEPaTypy (PU3UUECKOro CONEp)KaHUs, CIPABOYHBIC MAaTEPHAJIbI, PECYPCHI CETH
WntepHer, Bnasers npuéMamMu KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusi MHPOPMAIMH U3 OJHOW 3HAKOBOH CHCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBECHHBIC NMUCHMEHHBIC W YCTHBIC COOOIIECHHS HAa OCHOBE MH(OPMAIMU W3 HECKOIBKHMX HCTOYHUKOB (DU3MUECKOrO COACPIKAHMS, MyOJTUUIHO
MPEACTABIATh PE3YIbTATHl MPOEKTHOW WJIM MCCIEIOBATEIbCKON JEATEIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh M3YUYEHHBIM TMOHATUUHBIN amnmapar
M3y4aeMoro pasjena GU3MKHA U COMPOBOXK/IATh BHICTYIUICHUE MPE3CHTAIMEH C YIETOM OCOOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOAE 2 Bubmiorexa [TOK
' - pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubnnorexa [IOK
' p Hl https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIESCTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIDIOBHIE MPOHECCHl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuorexa [JOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanuyeckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJe0aHUsS U BOJHBI
buo6 OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uomorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacCIPOCTPAHEHHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHe OeJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONIEHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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 IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHnTpoubHubie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl PU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecteCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 00JIble BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OIMBITHI,

bubmuoreka [JOK

7 JI0Ka3bIBAIOLIME JUCKPETHOE CTPOCHHUE httos://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubnmorera [TOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI MO
9 HaOJIIOCHUIO TEIIJIOBOTO PACIIMPEHUS
Ta30B»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHbIX COCTOSTHUN
BO/IBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpPHOE 1 HEpaBHOMEPHOE bubmorexa TOK
https://m.edsoo.ru/ff0a05c6
JBIKCHUE
bu6mmoreka [JOK
13 CropocTs. EMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTu u BpeMeHU JABUKEHUS Eubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wuepnus. ?aKOH WHEPIIUH. BuGmorexa [IOK
15 B3anmMoelicTBre Ten Kak MpuYruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIXKCHHS Tl
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa TeJla 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



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

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agau mo reme "IImoTHOCTD

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUJIOKEHHON CUIIBI»
21 SBnenne Tarotenns. Cuia TSHKECTH
CBs3b MEXKY CUIION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa OK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokectd"”
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JUtHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
26 10 OJHOM niﬂ?\i)ﬁ. ’ bubmotera [JOK
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
97 Pemenue 3a1au o teme
"PaBHogeiicTByrOMmas cuin”
08 TpeHne ckoJIbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK
Tpenue B puUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «3yuenue bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
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

3aBUCHMOCTH CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3agau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYOMIASA https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas pabota no Temam:
«Mexannueckoe ABKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»

33 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTD

34 JaBJICHM ra3a oT 00bEMa, bubmnorexa [IOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUS TBEPABIMH
35 Tenzhfn )KE,HKOCT)IMI/I u 11“):3aMI/I. 3akoH bubmorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B *KUAKOCTHU U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o reme «JlaBiaeHue B bubmuoreka [JOK
’KUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommumecs: cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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

bubmuoreka [JOK

39 I'unopa €CKHUH 1Ipece
HAPAB/IHCCIHH TP https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHEIN HAcOC
Atmocdepa 3emun. [Tpuannen
CVYILIECTBOBAHUS BO3 HOU
T AV bu6mmoreka [IOK
41 0005109k 3eMian. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nyxa. AtmocdepHOE naBiieHne
X Pep a https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHUS OT BLICOTHI Ha, OBHEM bubmorexa [TOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agayq mo reme
"AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a Ha
47 nor €HHO€E B HUX TEJO bubmorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHnas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPY>KEHHOU
B XKUJKOCTb 4aCTH TECJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomerpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amgau no temaM: «IInaBanme
cyaoB. BozayxomniaBanuey,
«/laBrmeHue TBepBIX TEN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBieHue TBEPABIX TEN, KUIKOCTEN
u ra3oB» / Beepoccuiickas
IpoBepoyYHas pabora

58

PesepBHeIit ypok. Pabota ¢ TekcTamu
1o TeMme «/laBneHue TBEpBIX Tell,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopnas paboTa
«HMccnenoBanue yclOBH paBHOBECHS
pbryaray

0.5

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemmenne 3a1au o reme «Y CI0BUI
PaBHOBECHS pbIyara»

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment mosesnoro aercTpus
MexaHusma. Jlaboparopuas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTH»

0.5

62

Pemenne 3amau mo teme "Pabora,
moitgHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHanbHas
SHEeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJIbHOE ONPECICHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaThIBaHUH TeJa 110 HAKIOHHOM
mI0cKoCcTH"

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHs»

67

PesepBHeIit ypok. PaboTta ¢ TekcTamu

bu6mmoreka [JOK



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

o TeMe "Mexannuyeckoe nBmxenue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTta ¢ TekcTramu

68 1o teme "Pabora. MoHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 AKUJKOTO U ra3000pa3HOro COCTOSHUM 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [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

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bub6mmorexa [IOK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y AebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genpHas TemioTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermoBoro aBuratess.
TennoBbie qBUTATENH U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
M3MeHeHune arperaTHbIX COCTOSIHUM
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusainus Tein. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcTouHUKH bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO T0JISI Ha MPOBOTHUKHU 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIC
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a9838
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DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "M3MepeHHe U PETyIUPOBaHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma Ju1d ydacTka bubamorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UIYIIEr0 Yepe3 PE3UCTOp, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa JuIst pa3IMuHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabdora "OnpezeneHue
52 a60TpI)1 " Ilzflomlfocm BJIGKTpI/I‘IeCKOFO bubnmorexa LHOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE IS | MOTPEONTEITN
53 JIEKTPUYECKON SHEPTUHU B OBIT bubmiorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHHUTHI, KX
B3aMMO/ICHCTBHE
55 VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
MOJIeH MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mmojie. MarHuTHOE MoJIe
bu6moreka [IOK
56 3eMJIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [IOK
57 3apsKeHHbIE TeJa U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMoAeicTBHS. [10CTOSHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas padoTa o treme
"JIEKTPUUECKUE 3aPSIbI.
p P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozencTBud. [IocTOSTHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
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poBepoYHas pabora

59

PesepBHeiit ypok. Paborta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue MeKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue 1 U3y4eHUE
paboTHI AMeKTpoaBUTaTES"

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

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON MHTYKIIHH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUH.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DNEKTPUUECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE ABJICHUS"

KonTtposneHas paboTa 1o teme

66 "DJIEKTPUUECKUE U MATHUTHBIE 1 bubmaorexa [IOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUSA

67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermmnoBrie siBiaeHUN" https://m.edsoo.ru/ff0accse

68 PesepBHbiit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarauTHsie ABiIeHUS"

OBIIEE KOJIMYECTBO HACOB I10O
1 68 14.5

[TPOI'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;?)l;:::enbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXAaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ n 4aCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuna bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no teme "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.
AOGCOoTFOTHO TBEPI0E TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmmorexa [TOK
N P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsixecTu
PaBHOBeCcue MaTepuaIbHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau o reme "MoMeHT bubnmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJBHOM paboTe MO
" bubnnoreka [JOK
29 TeMe "MexaHN4eCKOe IBUKEHUE.
N " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHnudeckoe JBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3akoH bubnuoreka [IOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanudeckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /f0b0aS4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas S3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ NPyKUHHBIN

MasATHUKH



https://m.edsoo.ru/ff0b07fa
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

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBI ¥ MAcCEL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH TIEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeilicMuueckue BOJHEBI"

50

3Byk. PactipocTpaHeHue v 0TpakeHue
3ByKa

51

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 18(0)

bu6mmoreka [JOK



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

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposneHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHUs U BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBO# cBs3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas pUpojia CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTpaHEHUE CBETA. 3aTMCHUS bubmmorexa [JOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHue MOITHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "HMccrnenoanue
66 3aBUCHUMOCTH yIJia MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJia MajieHus Ha
rpanuue "Bo3yx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 Jlun3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (prKyEHorE pacho;IHm u OII)'ITI/I‘IGCKOI\/II bubmorexa HOK
= https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucrema. 3peHue Bu6mmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3penue"
Pa3noxxenue 6enoro cBeTa B CIIEKTP.
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopuas pabota "OnbITHI IO
Pa30KEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75 ocC 10 LIBETA MPEIMETO
BOCTIPIDITHIO HBCTa HPE/METOB TpH HX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bmtbTper"
Ypok-npaktukym "BosHOBbIE
76 CBOWCTBA CBETa: IUCTIEPCHSI,
uHTepdepeHus u nuppaxaus'
77 Omnbitel Pezepdopna u mmanerapHast bubnuotexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIOMEeHHEe CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThl. JInHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTH M €€ BHJIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHbBIE NpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaguoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau mo reme "Anepueie
peakuun"

90

Peakium cuHTE3a M JETICHUS SEP.
Wcrounuku sHeprun CosHua U 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3TyYECHHUI Ha KUBbBIC
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbHas paborta o teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"BzaumonaeiictBue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecco”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX M KaYECTBEHHBIX 3aja4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [IOK
97 paCyYETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmmorera [JOK
" P " Y https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubnmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 texctamu 1o teme "Konebanusa u 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHUS
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekctaMu 1o TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

7 KJIACC
Kon . o
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOTO
HPOBEPIEMOTD 0011ero oopa3oBaHus
pe3yJabTara
11 HCMOJIb30BATh U3YYEHHBIE TOHATHS
1 pa3nuyath SBJICHHUS] MO OMHUCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOUIUX ITaHHOE
' (buznueckoe siBICHUE
pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DUM3MUECKUX SIBICHUNM B OKPY)KAIOIIEM MHpE, B TOM 4HCIE (PU3NUECKHE
1.3 SIBJIICHUS B MPHUPOJE, MIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICIAThH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKyu) PU3NUECKHUX SBJIICHUM
OTHCHIBATh M3y4YCHHbIE CBOICTBA Teld U (DU3MUECKUE SIBJICHHS, UCHOJB3Ys (PU3NYECKUE BEIUYUHBI, NPU OMHUCAHUU
14 MPaBUWJIbHO TPAKTOBaTh (PU3MUECKUN CMBICT HCHOJB3YEMbIX BEIUYHMH, UX O0O3HAUYEHUS U €JIUHHUIBI (DU3HUECKUX
' BEITUYMH, HAXOAUTHb (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIIMYMHY C APYTUMU BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYHH
15 XapaKTepH30BaTh CBOICTBA TeN, (PU3NUYECKUE SBICHUSI U MPOIIECCHI, HCIONb3yd U3yYCHHBIE 3aKOHBI, IIPU STOM J1aBaTh
' CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMKCHIBATh €M0 MAaTEMaTHYECKOE BhIPAKECHHE
16 OOBSACHATH (PU3MUECKUEe SIBICHHUSA, MPOLIECCHI M CBOWMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHUTYaIlMil MPaKTHKO-

OPUCHTHPOBAHHOT'O XapaKTCpa: BbBIABIIATHE HNPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0bsicHeHne u3 1 — 2




JIOTMYECKUX MIaroB ¢ Omopoil Ha 1 — 2 HM3y4EeHHBIX CBOMCTBA (DM3MYECKHX SIBICHUH, (PU3MUECKHX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIe 3a1a4u B 1 — 2 eCTBUS, UCTIONB3YS 3aKOHBI M (POPMYJIBI, CBA3BIBAIOIINE (PH3HUECKUE BETUNIUHBI:
Ha OCHOBE aHaJIM3a YCIOBUS 3a/1a4Ml 3allMChIBaTh KPaTKOE YCIOBHE, MOJCTABIATh (PU3NUECKHE BEIUYMHBI B (POPMYJIbI
U TPOBOJUTH pacu€rbl, HAXOAWUThb CIPABOYHBIE JaHHbIE, HEOOXOIUMBbIE Uil pELIeHWs 3aJad, OLICHUBATH

PEATUCTUYHOCTD MOTYYCHHOUN (PU3UUECKON BEITMUUHBI

1.8

pacrno3HaBaTh MpPoOIeMbl, KOTOPbIE MOKHO PEIIMTh IPU MOMOIIM (PU3HUYECKUX METOJOB, B ONKMCAHUH HUCCIIEI0OBAHUS
BBIJICNISIT MPOBEPSEMOE MPEAINOJIOKEeHHE (THUIOTEe3Y), pa3inyaTb W WHTEPIPETHUPOBATH IMOJIYYEHHBIH pe3yibTar,

HaXoaIuThb OILIINOKHU B X0/JZI€ Oo1bITa, A€JaThb BBIBOJbI 11O €T0 PE3yjibTaTaM

1.9

MPOBOJIUTH OMBITHl IO HAOMIOAEHUIO (PU3NUYECKUX SBICHUM WM (U3UYSCKUX CBOWCTB Tel: (OPMYIHPOBATH
MpOBEpsSieMbIC TIPEIOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYAIOBaHUs, 3alMChIBATh XOJI OIBITA U

(hopMynTupOBaTh BHIBOIbBI

1.10

BBIIIOJIHATE MPAMBIC U3MEPCHHA C HCIIOJIB30BAHHMEM AHAJIOT'OBBIX M HI/I(prBBIX HpI/I60pOB, 3aIllMChIBaTh ITOKa3aHUA

puOOPOB ¢ YIETOM 3aJJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIt

1.11

IIPOBOAUTE HCCIICAOBAHHUEC 3aBHCHUMOCTH O,HHOﬁ (bHSquCKOﬁ BCIINMYHUHBI OT I[perfI C HCIIOJIB30BAHUEM IIPAMBIX
H3M€p€HHfI, Y4aCTBOBATh B IINIAaHUPOBAHHUU yqe6Horo HCCIICIOBAHUAA, CO6I/IpaTB YCTAaHOBKY W BBIIIOJIHATH U3MCPCHUS,
CJICays NpCAJIOKCHHOMY IJIaHY, q)HKCI/IpOBaTL PE3YJIbTAThI HOHy‘IGHHOﬁ 3aBUCUMOCTH (1)I/ISI/I‘leCKI/IX BCJINYHH B BHUAC

IPCAIIOKCHHBIX Ta6J'II/II_[ u Fpaq)I/IKOB, ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

IIPpOBOAUTb KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I‘I€CKI/IX BCJIMYHH, CJICOY:A HpeﬂHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUU

H3MepeHHI>i COGI/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BETMYHUHBI

1.13

coOuroIaTh MpaBuiia TEXHUKN 0€30MIaCHOCTH MPU paboTe ¢ JabopaTopHbIM 000pYJOBAHUEM

1.14

YKa3bIBaATh ITPUHIUIIBI JIeNCTBUA HpI/I60pOB N TCXHHYCCKHUX YCTpOﬁCTB, XapaKTCpUu30BaTb IMMPHUHIIUIIBL JEeNCTBUSA

HU3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB C INOMOIIBKO HX ONHCAHUA, UCIHOJIB3YSA 3HAHUA O CBOMCTBax




(bU3NYECKUX SABICHUH U HEOOXOJMMbIE (PH3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANUTH TPUMEPHI (HAXOAUTh HH(POPMAIUIO O MIPUMEpaxX) MPAKTHUECKOTO MCIOIB30BaHUS (PU3MUECKUX 3HAHHUIA B
[IOBCEJIHEBHOM KHU3HU JuId oOecrieyeHus O€30MacHOCTH Mpu oOpallleHuu ¢ npudopaMu U TEXHUYECKUMU

YCTPONCTBAMH, COXPAaHEHHUS 3/I0POBbsI U COOIIIOAECHUS HOPM SKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH cpefe

1.16

OCYILIECTBIISATh OTOOP HMCTOYHUKOB HHGpoOpManuu B ceTH VHTEpHET B COOTBETCTBUM C 3aJaHHBIM IOHCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M MyTEM CpaBHEHMsI Pa3iMYHBIX MCTOYHMKOB BBIAEIATH MH(OpMaINIO,

KOTOpasi SBJSETCS MPOTUBOPEUUBON MM MOKET OBITh HEIOCTOBEPHOU

1.17

WCII0JIb30BaTh MPU BBHIMOJIHEHUH Y4YE€OHBIX 33JaHUI HayYHONOMYJSPHYIO JIUTEPATypy (U3UYECKOTO COJIepiKaHHs,
CIpaBOYHBIE MaTepHalIbl, pecypchl ceTh VHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpazoBaHus

“H(pOpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

1.18

co37aBaTh COOCTBEHHbIE KpaTKWE€ MHCbMEHHbBIE U YCTHBIE COOOLIEHUS Ha OCHOBE 2 — 3 MCTOYHUKOB MH(OpPMAIUU
(bu3MYECKOTO COJEepKaHUs, B TOM 4HCIE IyOJUYHO JeslaTh KpaTKue COOOLIEHUS O pe3yibTarax MpPOEKTOB WU
y4eOHBIX HCCIICIOBAHHUM, MPU STOM TPAMOTHO HCIIOJIb30BaTh W3YYCHHBIM TMOHATHHHBIA amnmapar Kypca (pu3ukw,

COIIPOBOXKIAATH BBICTYIIJICHUC HpCSGHTaHI/ICﬁ

1.19

IIpU BBIIIOJIHCHUHU y‘IC6HBIX IIPOCKTOB " I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiThb 00s3aHHOCTH B I'pynmn€ B COOTBETCTBHUU C

IIOCTaBJICHHBIMHU 3aJa4aMH, CIICAUTH 3a BBITIOJTHEHHUEM IlJIaHa I[CﬁCTBPIfI, aJICKBAaTHO OLICHUBATh COOCTBEHHBIH BKJIaJ B

ACATCIIBHOCTD I'PYIIIIBI, BEICTPANBATh KOMMYHUKATUBHOC BSaHMOﬂeﬁCTBHe, YYUTBIBASI MHCHUC OKPYIKAKOIINUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOTI'O 0011Iero
o0pa3zoBaHus
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HCIIOJIB30BAaTh IIOHATHUA

1.2

pasiindaTth ABJICHHA II0 OIMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIBITOB, ACMOHCTPHUPYIOIIUX AdAHHOC

¢bu3nveckoe siBICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE NU3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKPYXAIOIIEM MHUPE, B TOM 4Hciie (PU3NYECKUE SIBICHUS
B IIPUPOJIE, IPU STOM NEPEBOAUTH MPAKTUUECKYIO 3a7auy B y4eOHYIO, BBIJICNATH CYIIECTBEHHbIE CBONMCTBA (IIPU3HAKH)

(bU3UYEeCKUX SIBICHUIN

14

OTHCHIBATh M3YYECHHBIE CBOWCTBA TeNl M (U3NYECKUE SBIICHUS, UCIOJB3Yysd (U3NYECKUE BEIMYHHBI, MPU OMHCAHUU
MPaBMWJIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEMbIX BEIMYMH, 0003HAUYECHUS U €AMHULIBI (PU3UYECKUX BEJIUYUH,
HaxXoJUTh (OpPMYJbl, CBA3BIBAIOIINE MAHHYIO (U3MUECKYI0 BEIMYHMHY C JIPYTMMH BEIMYMHAMH, CTPOUTH IpaduKu

M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BETUUNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PM3UUYECKUE SIBJICHUS U MPOLIECCHI, UCIOB3Ys U3yUeHHbIE 3aKOHBI, IPU 3TOM JaBaTh

CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BhIPaXKEHHE

1.6

O00BACHATH (bI/ISI/I‘IeCKI/IC mponeccoel M CBOMCTBA T€J1, B TOM YHCI€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPaKTHUKO-
OPUCHTHUPOBAHHOI'O XapaKTEpa: BBIABIATL IPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH o0BsgcHeHue U3 1 — 2 Joruyeckux

mraroB € IOMOIIIBIO 1-2 N3Yy4YCHHBIX CBOMCTBaA (bI/I?»I/I‘ICCKI/IX HBHGHHﬁ, (1)I/I?>I/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemath pacyéTHble 3aa4d B 2 — 3 IEHCTBUS, UCIOJIB3YS 3aKOHBI M (POPMYIIbI, CBS3BIBAIOIINE (DU3HMUECKUE BEIIUYUHBI:
Ha OCHOBE aHalM3a YCIOBHUS 3aJaud 3alUCBhIBATH KPATKOE YCIOBHE, BBISBIATH HEJIOCTATOK MAHHBIX JJISl PEIICHUS
3aauM, BbIOMpaTh 3aKOHBI U (QOpPMYJbI, HEOOXOMUMBIE i €€ pelIeHUs, MPOBOJIUTH pPAcu€Thl U CpPABHUBATH

NOJIYYCHHOC 3HAYCHUC q)H3quCKOﬁ BCINYHHEBI C U3BCCTHBIMU JaHHBIMHA

1.8

pacnno3HaBaThb Hp06J'IeMBI, KOTOPBIC MOXHO PpCHIUThL IIPU ITOMOIIH (bI/I3I/I‘ICCI(I/IX MCTONOB, HUCIHOJIb3YysA OIIMCAaHUC
HCCIICAOBAaHUA, BBIACIATE IIPOBEPACMOC TIIPCAIIOJIOKCHHUEC, OLOCHUBATH MNPABUIBHOCTbL TIOPSAJKA TIIPOBCACHUA

HNCCICIOBaHMsA, ACJIaTh BBIBO/JIbI

1.9

INPpOBOAUTH OIIBITHI IIO Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBJIGHUH WU (pI/I3I/I‘-ICCKI/IX CBOICTB TeII: (I)OpMy.TII/IpOBaTL




MpOBEPsiEMbIE TPEAINOJIOKEHUS, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO O0OpYAOBaHUS, OMUCHIBATH XOJ OIBITa U

(hopMyITHpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATE HPAMBIC H3MCPCHUA C HMCIIOJIb30BAHUCM aHAJIOTOBLIX HpI/I60pOB U HaT4uKOB (1)I/I3I/I‘-I€CKI/IX BCJINYNH,

CpPaBHUBATh PE3YJIbTAThHl U3MEPEHUH C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH

111

MIPOBOJUTH MCCIEI0BAaHUE 3aBUCUMOCTH OJHON (U3MYECKOW BETMYMHBI OT JAPYroil C HCHOJIb30BAHHUEM MPSIMBIX
M3MEpEHUN: IJIaHUPOBaTh HCCIEAOBaHHME, COOMpATh YCTAHOBKY U BBIMOJIHATH M3MEPEHUs, CIeNys MPeIOKEHHOMY
IaHy, (UKCUPOBATh pe3yabTaThl IOJYYEHHOH 3aBUCUMOCTH B BUJEe TaOnMil U TpaduKOB, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCClIeOBaHUs

1.12

MIPOBOANTE KOCBCHHBLIC M3MCPCHUA q)HSI/I‘ICCKI/IX BCJIIMYHH: INIAaHUPOBATh U3MCEPCHMUI, c061/1paT1) OKCIICPUMCHTAJIBHYIO

YCTaHOBKY, CJICOYy: HpCI[J'IO)KCHHOfI HWHCTPYKIOHWH, U BBIYUCJIATh 3HAUYCHNEC BEJIMYUHEBI

1.13

coOJr01aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000pyI0BaHHEM

1.14

XapaKTepU30BaTh MPUHILMUIIBI AEUCTBUSA W3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPOM Ha MX OMHCAHMS,

HCITIOJIb3Ys 3HAHUA O CBOMCTBaxX (1)I/ISI/ILIeCKI/IX SIBJICHUH U HCO6XOI[I/IMBIC (1)I/I3I/ILICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacmno3HaBaTh IMPOCThIC TEXHUYCCKUEC YCTpOﬁCTBa U U3MEPHUTCIIbHBIC HpI/I60pr II0 CX€MaM U CXEMAaTH4YHbIM PUCYHKaM,
COCTaBJIATE CXEMBI JJICKTPHUICCKUX I_[CHCI\/'I C IMOCJICAOBATCIIbHBIM U IapaJUICIIbHBIM COCIUMHCHHUEM 3JIEMCHTOB, pa3jindyas

YCJIIOBHBIC 0003HaYEHUS PJICMEHTOB OJICKTPHUYCCKUX ueneﬁ

1.16

MIPUBOJIUTH MPUMEPHI (HAXOAUTh WH(MOPMALIMIO O IPHUMEpax) MPaAKTUYECKOTO MCIOJb30BaHUs (U3NUYECKUX 3HAHUUN B
MTOBCEHEBHOM KHU3HU 7151 o0ecreueHus 6e30MacHOCTH MPU OOpaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU YCTPONCTBAMU,

COXpaHCHHA 310POBbA U CO6J'IIO,I[€HI/I$I HOPM 3KOJIOTHYCCKOTI'O ITOBCACHUA B OKPY)KaIOH_Ieﬁ cpeac

1.17

OCYIICCTBJIATH ITOUCK I/IH(l)OpMaI_II/II/I (I)I/ISI/ILIGCKOFO COACPIKAaHUA B CCTHU I/IHTepHeT, Ha OCHOBE€ MMEIONIUXCS 3HAHUM U
HYTéM CpaBHCHHA AOIOJHUTCIBHBIX MCTOYHUKOB BBIICIATDH HH(bOpMaI_II/IIO, KOTOpasa ABJISICTCA HpOTHBOpe‘{HBOﬁ nIn

MOJKET OBITh HCHOCTOBepHOﬁ




WCIIOJIb30BAaTh IMPHU BHIMOJIHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYISIPHYIO JHTEPaTypy (PU3HUEecKOro coaep:kaHus,

1.18 CIpaBOYHBIC MaTepUalibl, pecypchl ceTu MHTepHeT; BiaieTh nmpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OPMALIUK U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO
CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHUs, 0000mas WHPOpMAIUIO U3 HECKOJIBKUX
119 HWCTOYHUKOB (DU3MYECKOTO COJCpKaHUS, B TOM YHCIE IYOJUYHO TMPEACTABIATh Pe3ylbTaThl MPOCKTHOW WU
' HCCIIEIOBATENBCKOM NIEITENBHOCTH, MPU 3TOM TPaMOTHO MCIIOJIb30BaTh W3YYEHHBIM TMOHSATUHHBINA anmapar Kypca
(U3HKHN, COPOBOXK/IaTh BBICTYIIJIEHUE MPE3eHTaluei
P BBITIOJITHEHUH YY€OHBIX MPOEKTOB M UCCIIEIOBAHUN (PHU3NUECKUX TIPOIIECCOB PACIIPEACTIATh 00SI3aHHOCTH B TPYIIIIE B
1.90 COOTBETCTBUU C TIOCTABJICHHBIMHU 3a/lauaMH, CIIEUTh 3a BBHITIOJHEHHEM IUTaHA JCWCTBUH W KOPPEKTUPOBATH €TO,
' aZIcKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIHHOCTh TPYIIbI, BBICTPAaBaTh KOMMYHHUKATHBHOE
B3aUMO/ICHCTBUE, MPOSIBIISASL TOTOBHOCTh pa3peuiaTb KOH(DIUKTHI
9 KJIACC
Kon N .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrPaMMbl OCHOBHOTI'O
NpoBepsIeMoro 0011ero oopazoBaHus
pe3yJabTara
11 HCIIOJIb30BATh U3yYEHHBIEC MOHIATHS
1 pasinyaTh SBJICHHS M0 ONMCAHUIO UX XAaPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
' (buznueckoe siBICHNE
pacrmo3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MUECKUX SBICHUN B OKpYXalOIIeM MHUpE, B TOM uuclie (u3nuecKue
1.3 SIBIICHUS B TIPUPOJIC, IPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1ady B yU4eOHYIO, BBIJICISTH CYIIIECTBEHHBIE CBOMCTBA

(mpu3HakM) PpU3MUECKUX SBICHUN
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OTIMCBHIBATh M3YYCHHBIE CBOWCTBA TeJ M (PM3UYECKUE SBJICHUS, UCIIONB3Ys (PU3NYECKUE BEIUYHHBI, TIPU OMUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX BEIMYHMH, OOO3HAYCHHS W EAMHUIBI (PU3UIECKUX
BEJIMYUH, HAXOAUTh (POPMyYJIbI, CBSA3BIBAIOIINE JAHHYIO (PH3MUECKYIO BEIIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOHUTH

rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUIHH

1.5

XapaKTCpUu30BaThb CBOICTBa TCI, (1)I/I3I/I‘~ICCKI/IG SABJICHUSA W IPOHCCCHI, UCHOJb3YyA HM3YYCHHBLIC 3aKOHBI, IIPU 3TOM

JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATh €r0 MaTeMaTUYECKOE BEIPAKCHHE

1.6

OOBSACHATh (PU3MUECKHUE TPOIeCCHl U CBOMCTBA Tell, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyallud MPaKTHKO-
OpUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE W3 2 — 3
JIOTUYECKUX IIIaroB C MOMOMIBIO 2 — 3 W3YYEHHBIX CBOWCTBA (DM3WYECKUX SIBICHHWN, (U3UYECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3aJa4y (OMUpAOIIMEcs Ha cHUCTeMYy M3 2 — 3 ypaBHEHHMI), MCHOJIb3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBaIOIIME (DU3MUECKHE BEJIMYHMHBI: HAa OCHOBE aHAlIM3a YCIOBHS 3a/aydl 3allMChIBaTh KpPaTKOE YCIOBHE,
BBISIBIISITh HEJOCTAIOIINE UM M30BITOUHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl pEIIeHHUS,

IIpOBOAUTDH paC‘{éTI)I 1 OOCHHUBATH PCATMCTUYIHOCTD IIOJTYUYCHHOI'O 3HAYCHUSA (1)H3H‘ICCKOI>’I BCJIIMYNHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO pPCHIWTL IIPU ITOMOIIU (l)I/I3I/I‘ICCKI/IX MCTOZ0B, HCIIOJB3ysd OIIMCAaHHEC
HUCCIICAOBAaHMs, BBIACIATE IIPOBEPIACMOC MPCAIOJIOKCEHNUE, OLCHHUBATH IIPAaBWIBHOCTL IIOpAAKa IIPOBCACHUA

HCCIICAOBAHN, ACJIaTh BBIBOJAbI, MHTCPIIPCTUPOBATL PE3YJIbTAThI Ha6J'II-0,I[eHHﬁ U OIIBITOB

1.9

IIPpOBOAUTL OIIBITBI IO Ha6J'II-O,I[eHI/II-O Q)HSH‘IGCKI/IX SIBJICHUN WIIH (1)H3I/I‘16CKI/IX CBOMCTB TEI. CaMOCTOSITEIILHO
CO6I/IpaTI> YCTaHOBKY U3 HU30BITOYHOIO Ha60pa O60py,[[OBaHI/IH, ONMCBIBATh XOZ OIlblITa W €ro pe3ylbTaThl,

(I)OpMy.]'II/IpOBaTB BBIBObI

1.10

MIPOBOJUTH MPU HEOOXOJMMOCTH CEPUIO MPAMBIX U3MEPEHUH, ONIpeIesisl CpeHee 3HAaUeHUEe U3MEePSEeMO BEeTUYHHbI
(dboxycHoe paccTosiHue coOMparoieil JUH3BI), 00OCHOBBIBATH BBHIOOP cHocoba u3MepeHus (M3MEpPUTEIHLHOTO

npubopa)




111

MIPOBOJUTH HCCIIEJOBAHME 3aBUCUMOCTEH (PU3MUYECKUX BEIMYMH C UCIOJIb30BAHUEM IMPSAMBIX HU3MEPEHHI:
TUTAHUPOBATh HCCIEJOBAHUE, CAMOCTOSTENBHO COOMpaTh YCTAHOBKY, (HKCHPOBATH pPE3YNIbTaThl IOJY4YEHHOU

3aBUCHUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJINYHNH B BUC Ta6JII/IIII/I Fpa(bHKOB, ACJIaTh BBIBOJBI 110 PE3yIbTaTaM HCCICI0BaHNA

1.12

IIpOBOAUTH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I'~I€CKI/IX BCJINYHNH: IJTaHUPOBATH HU3MCPCHUA, C06I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIOJHATE HU3MCEPCHHA, CICOAYA Hp@)]J'IO)KCHHOfI HHCTPYKIOUH, BBIYHUCIATH

3HAQ4YECHHE BEJIMYHMHBI M aHAIM3UPOBATh MOJyYEHHBIE PE3YyIbTaThl C Y4ETOM 33JaHHOM NOTPEIIHOCTH U3MEPEHHUN

1.13

coOiroAaTh MpaBuia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYAOBaAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU N3YUYEHHBIX (PU3MUECKUX MOJIENeN: MaTepuaibHasi TOUKa, abCOJIIOTHO TBEPOE TEIO,

TOYCYHBIM UCTOYHHK CBCTa, JIYy4, TOHKasd JIMH3a, INIaHCTapHaA MOJCJIb aTOMa, HYKJIOHHAA MOJCJIb aTOMHOTO s/pa

1.15

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3Y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C OMOpPOM Ha HX

OTIMCAaHUs, UCTIOJIB3YsI 3HAHUS O CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMBl U CXEeMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTENBHBIX IPHOOPOB U
TEXHOJIOTMYECKUX MPOLECCOB MPU PEIICHUH Y4eOHO-MPAKTUYECKUX 3a/ay, ONTUYECKUE CXEMBI Ui MOCTPOCHUS

M300pakeHuil B IJIOCKOM 3epKalie U coOuparomieit TmH3e

1.17

MIPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO UCOIB30BaHUS (PU3UUECKUX 3HAHUM B
MOBCEIHEBHOM JKM3HM i oOecrieyeHUs] O€30MacHOCTH MpH oOpallleHHd ¢ OpubopaMu U TEXHHUUYECKUMHU

YCTpOﬁCTBaMH, COXpPaHCHUA 3J0POBbA U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCJACHH B Opr>KaIOHleﬁ cpeac

1.18

OCYIICCTBJIATH IMOUCK I/IH(bOpMaI_II/II/I Q)HSH‘ICCKOFO COACPIKAaHUA B CCTH I/IHTepHCT, CaMOCTOATCIIbHO (1)0pMyany51
TTOUCKOBBIHM 3ampocC, HaXO0AUTb IIYTH ONPCACIICHUA OOCTOBCPHOCTU HOHy‘IGHHOﬁ I/IH(l)OpMaI_II/II/I Ha OCHOBC

HMEIOIIUXCS 3HAHUM U TONOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCIOJb30BaTh MPU BHINOJHEHUN y4eOHBIX 3aJjaHUN Hay4YHO-TMOMYJSPHYIO JIMTEpATypy (pu3nueckoro coaepkaHus,
CIpaBOYHBIE MaTepHalbl, pecypcsl ceTh MHTepHeT; Biuaaerb NpUEMaMU KOHCIIEKTHPOBAaHUSA  TEKCTa,

npeoOpazoBanus UH(POPMALIUK U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO




CO3JaBaThb CcOOCTBEHHBIE MUCHMEHHEIC U YCTHBIC COO6HICHI/I$[ Ha OCHOBC I/IH(i)OpMaIII/II/I N3 HCCKOJIbKHMX HCTOYHHKOB

(GU3NYEeCKOTO  COAEp)KaHUs, MYOJIMYHO MPEIACTABIATh pPE3YJIbTaThl IMPOCKTHOM WM  HCCIENOBATEIbCKON

120 JEATEIBHOCTH, TIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YYCHHBIM MOHATUIHBIN anmapar u3y4aeMoro pasjaena (u3uKH
U COTIPOBOXIATh BBICTYIUICHHE MTpEe3eHTAMEeN ¢ yUETOM 0COOEHHOCTEN ayJUTOPUHU CBEPCTHUKOB
IIPY BBINIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIENOBAaHUM (PU3MUECKUX IPOIIECCOB pPACIpPEAENsaTh O0S3aHHOCTH B
191 rpynne B COOTBETCTBMM C IIOCTAaBJICHHBIMHM 3aJa4aMM, CIEIUTb 3a BBIIOJIHEHUWEM IUIaHa JEUCTBUH U

KOPPEKTHPOBATh €r0, aJCKBATHO OLCHHWBATH CcOOCTBEHHBIN BKJIal B ACATCIIBHOCTb TPYIIIbI, BBICTpAaUBATb

KOMMYHHKATHBHOC B3aI/IMO}IeI>'ICTBHe, MIPOABJIAA TOTOBHOCTH paspeilaThb KOH(l)J'II/IKTI)I




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
paszena Kopx 3iemenrta IIpoBepsiemble 3J1eMEHThI COIEPKAHUSA
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIEI'O MHUPA
®usnka — Hayka o mpupoze. fABnenus mpuponpl. DuUMdecKkue SIBICHUS: MEXaHWYECKHE, TEIIOBHIE,
Le AIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC
Ousnveckue BenuduHbL. M3mepenue ¢uzmdeckux BenmuunH. Puszmdeckue mnpuodbopsl. [lorpemrHocTh
1.2 n3MepeHuil. MexyHapoHas CUCTEMA €IUHUIL
EcrecTBeHHOHAay4HBI METOJ TMO3HAHUS: HAOTIOEHWE, MOCTAaHOBKA HAyYHOTO BOIMPOCA, BBIIBMKEHUE
1 L3 TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, O0OBSICHEHHE HA0II0IaeMOTO SIBJICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH
[IpakTrueckue paboOTHI:
#H##Par#Ht#l13mMepernne pacCTOsTHUIA.
1.5 #it#Par#Ht#l13mepenne 00béMa KUIKOCTH U TBEPIOTO Tea.
#H##Par#H##OnpenencHue pa3MepoB MajbIX Tell.
#H##Par###113mepenne TeMnepatypsl PU MOMOIIU KUAKOCTHOTO TEPMOMETPA U TaTUUKA TEMIIEPATYpPbI
I[TIEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHMU BELLIECTBA
###Par###CTtpoenne BellecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, T0Ka3bIBAIOIINE TUCKPETHOE
) 21 CTPOEHHME BEIlleCTBa
###Par###|piokenne dvactur] BemecTBa. CBsI3b CKOPOCTH JIBIDKEHUS YaCTHI[ C TeMIIepaTypoil.
22 BpoynoBckoe nBuxenue, muddysus
2.3 B3anmMojielicTBrE YacTHUIl BELIECTBA: IPUTSKEHUE U OTTAJTKUBAHUE




H#HH##Par#H##Arperatuple  COCTOSIHUSL ~ BEILIECTBA:  CTPOGHHUE  Ta30oB, OKUJIKOCTEH M TBEPHABIX

24 (kpucTamuinueckux) Tea. B3auMocBs3p Mexay CBONMCTBaMHU BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U
MX aTOMHO-MOJIEKYJIIPHBIM CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuyeckne paboOTHI:
26 ###Par###Onenka tnaMeTpa aToMa METOJIOM PSJIOB (C UCTOIb30BaHHEM (oTorpaduii).
' #H##Par#H###OnbITE IO HAOTIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
#H#H#Par###OnbI Tl 10 0OHAPYKEHUIO JEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexannueckoe BUkeHue. PaBHOMepHOE M HEPaBHOMEPHOE JIBHKEHUE
3 ###Par###Cxopocts. CpefHsisi CKOPOCTh IMPH HEPABHOMEPHOM JBIM)KEHHMU. Pacu€r mytu U BpeMeHH
' JIBUKCHUS
33 SIBnenne uHepuu. 3aKOH MHEpIUU. B3anuMonecTBue Ten Kak MpUYMHa U3MEHEHUS] CKOPOCTH JIBHXKEHUS
' ten. Macca kak Mepa HHEPTHOCTH Tefa
34 #H##Par#H# lnotHocTs BemecTBa. CBsA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHUIE OO0BEMaA
' BelIeCTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS Tell
3.6 Cuna ynpyroctu u 3akoH ['yka. i3mepenue cuiibl ¢ HOMOIIbIO IUHAMOMETPA
37 ###Par###IBnenne TaroteHus W cuia Tsbkectd. Culla TSHXKECTH Ha JpYrux IUlaHeTrax. Bec Ttena.
. Hesecomocts
3.8 Cuna tpenus. TpeHue cKoJbXeHHsI U TpeHUE OKos. TpeHre B mpupoie U TEXHUKE
3.9 ##H#Par###CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MpsiMoil. PaBHOAEHCTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
3.10 OmnpeneneHre CKOPOCTH PABHOMEPHOIO JABIDKEHMs (IIapHKa B JKUIKOCTH, MOJEIH 3JIEKTPUYECKOTO

aBTOMOOMIIS M TaK z[anee). OHpeIICJICHI/IC CpCI[HCﬁ CKOPOCTHU CKOJIbKCHHA 6pyc1<a HWJIN [IapuKa 110




HaKJIOHHOM miockocTd. OmpeneneHue IIOTHOCTH TBEpAOro Tena. ONbITh, JAEMOHCTPUPYIOLINE
3aBHCHUMOCTD PACTSDKEHUS (JleopManun) Npy>KUHbI OT TPUIIOKEHHON CHITbL. OTBITH, IEMOHCTPHPYIOIIUE

3aBHUCHMOCTDB CUJIbI TPCHHA CKOJIBXKCHUS OT BECA TCJIA U XapPaKTCPa CONIPHUKACAOIIUXCA HOBerHOCTeﬁ

3.11

dusnyeckne SBICHUSA B mpupoac: NpuMeEpbl IBMKCHHA C Pa3JIMYHBIMH CKOPOCTAMU B JKUBOU M HEKUBOH

IIPUPOJIE, NEUCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

TABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

4.1 HaBnenue TBEpaOTO Tena. CnocoObl yMEHBIIEHHS U YBETUUEHUSI TaBJICHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTb JJaBJICHUS ra3a OT 00bEMa, TeMrepaTypbl
43 [lepenaua naBneHuss TBEPABIMM TEIaMH, JKUIKOCTAMH M raszamMu. 3akoH Ilackans. [ImeBmaTmueckue
' MaIlTHbI
14 3aBUCHMOCTD JaBJICHHSI KUAKOCTH OT TIyOMHBI. [ mapocraruueckuii mapagokc. CooOmarommecs: COCy/Ibl.
' I'mppaBnnueckne MeXaHU3MBI
A AtMocdepa 3emnm u atmochepHoe naBieHue. [IpuanHbl CynecTBOBaHUS BO3AYIIHOW 000JIOYKH 3eMIIH.
' OmnsiT Toppuueniu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
4.6 N3mepenue atmocdeproro nasnenus. [Ipubopsl s u3meperusi aTMoCcGEepHOTo JaBICHUS
47 JleiicTBHE JKUIKOCTH U ra3a Ha MOTpyXEHHOE B HUX Tejo. BelTankuBaromas (apxumenoBa) cuiia. 3aKOH
' Apxumena
4.8 [1naBanue ten. Bo3ayxornaBanue
[IpakTnueckue pabOTHI:
HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH Tela.
49 OrnpeneneHre BBITAIKUBAIOUIEH CHUJIbI, JEHCTBYIOUIEH Ha TeNO, MOTpyXKEHHOE B KUAKOCThb. [IpoBepka

HE3aBUCHUMOCTH BBITAIKMBAIOIICH CHIJIBI, HeﬁCTBYIOIHCﬁ Ha TCJIO B XHUJKOCTH, OT MACChI TCJIa. OHBITLI,
ACMOHCTPUPYIOIIUC 3aBUCUMOCTD BBITAJIKHBAIOIIEH CHIJIBI, ﬂeﬁCTBYIOmeﬁ Ha TCJIO B X KUIAKOCTH, OT 00BéMa

HOI‘py}KéHHOI‘/’I B XXKHAKOCTb 4aCTH TC€Jla U OT IINIOTHOCTHU XHUIKOCTH. KOHCTp}/'I/IpOBaHI/Ie apcoMEeTpa HUJI




KOHCTPYHPOBAHUE JIOAKHU U OIPEIEIEHUE €€ rpy30110AbEMHOCTH

4.10

dusnuecKue sIBICHHS B IPUPOJIC: BIUSHUE aTMOC(PEPHOTO AaBICHHS HA )KUBOM OpraHu3M, IJIaBaHHUE PbIO

4.11

TexHuueckre yCTpoONCTBA: COOOIIAIOIINECS COCYAbl, YCTPONCTBO BOJOMPOBOIA, THAPABINYECKUN TMpecCC,

MaHOMETp, 0apOMETp, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP

PABOTA, MOIIHOCTbD, DHEPT'UA

5.1 Mexanudeckasi pabora
5.2 Mexanudeckasi MOIITHOCTh
5.3 [IpocThie MexaHU3MBI: phIuar, 6JOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
- «3o050T0€ TIPaBUIIO» MeXaHUKU. KoadduiueHT mose3Horo AeMcTBUs MeXxaHu3MOB. [IpocThie MeXaHU3MBI
. B OBITY U TEXHUKE
5.6 [ToreHumanpHass SHEPTUH TeJla, TIOTHATOTO Hal 3eMIIEN
5.7 Kunerndeckast sneprust
5.8 [Tonnas MexaHuyeckasi JHEprusi. 3aKOH U3MEHEHUS U COXPaHEHHsI MEXaHUYECKON SHEPTHH
[IpakTueckue pabOTHI:
5 g #H##Par#H##OnpeneneHue padoThl CHIIBI TPEHUS NPU PABHOMEPHOM JBMIKEHUU TeJla 1O TOPU30HTAIBHON
' noBepxHoctu. MccnenoBanue ycinoBuid paBHoBecusi pbryara. M3mepenue KIIJ| HakmoHHOW MIOCKOCTH.
N3ydeHnne 3akoHa COXpaHEHUSI MEXaHHUUECKON YHEPTUU
5.10 du3nyecKue sBICHUS B IPUPOJIC: PhlYaru B Telle YeJ0BeKa
£ 11 Texuudeckue ycTpoiicTBa: pblyar, MOABMKHBIN U HEMOJABUXKHBIN OJOKH, HAKJIOHHAS TIIOCKOCTb, MPOCTHIE

MCXaHU3MBEI B 6I>ITy

8 KUIACC




Kox

Koxa yjaemenra

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

pasnena
TEITJIOBBIE SABJIEHUA

61 OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KHUHETHYECKOW TEOPUH CTPOCHHUS BeIIecTBA. Macca M pa3Mepbl MOJIEKYI.
' OmnbITHL, TOATBEP)KIAIONINE OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHOKHHETUIECKON TEOpUH

6.2 Mopenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHHM BenecTBa. Kpucraumyaeckue u aMopQHbIe Tela

63 OObsicHEeHnE CBOWCTB ra3oB, XKUAKOCTEH M TBEPABIX TEI HAa OCHOBE MOJIOKEHUN MOJIEKYISIPHOKMHETUYECKOU
. TEOPHH

6.4 CMaunBaHWe W KallWJUISIPHBIC SBJICHUS

6.5 TennoBoe pacimpeHue u cxaThe

6.6 Temmeparypa. CBsi3b TEMITEPATYPHI CO CKOPOCTHIO TETIIIOBOTO JIBUKCHUS YaCTHII

6.7 Bayrpennss sueprus. CriocoObl ”3BMEHEHHS BHYTPEHHEH SHEPTHH: TeIUIoNepeada U COBEPIICHUE pabOThI

6 6.8 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHSI, H3TyIEHUE

6.9 KonuuectBo TemnoTel. Y aenbHas TEI0EMKOCTh BEIleCTBA

6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO OanaHca

6.11 [1naBnenue u oTBepAeBaHNE KPUCTANINYECKUX BEIIECTB. Y IelibHAs TEIUIOTA TUIaBJICHUS

6.12 [Tapoo6pazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora napoodpa3zoBaHusi. 3aBUCUMOCTh
. TEMIEPaTyphbl KUIIEHUS OT aTMOC(HEpHOTo JaBIeHUs

6.13 BrnaxHocTh BO31yxa

6.14 OHeprus TOIMBA. Y IebHAasl TEMJI0Ta CTOPAHUS

6.15 [Mpunnuner pabotsl TemnoBbix asurareneit KIIJ[ TemmoBoro asurarens. TemnoBele ABUTaTeNd M 3alluTa
. OKpYXKaIOLLEH Cpebl

6.16 3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUHU B TETUTOBBIX MPOIIeccax




[IpakTuyeckue pabOTHI:

#H##Par###OnbITHI 10 00OHAPYKEHUIO JCUCTBYS CHII MOJIEKYJISIPHOTO MPUTSKCHHUS.

H#H#Par#H###OnbIThI IO BHIPAIIMBAHUIO KPUCTAIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

#H##Par###OnbITE M0 HAOFOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.
#HH#Par#H##OnpeneneHue AaBiaeHUsS BO3/lyXa B Oa/NIOHE HITPUIIA.

H#HHHPar##H#OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHHS BO3IyXa OT €ro o0béMa W HarpeBaHUS WU
OXJIaXKICHUSI.

###Par###1Ipoepka runore3bl JIMHEHHOM 3aBHCHMOCTH JUIMHBI CTOJIOMKA >KHJIKOCTH B TEPMOMETPUUYECKOUN

TpyOKe OT TeMIEpaTypHl.

6.17
###Par###HaOnoneHre n3MeHeHHs] BHYTPEHHEN SHEPTUU Tella B pe3yabTaTe Terionepeaayd u paboThl BHEIIHUX
CHIL.
#H##Par#H#lccnenoBanne SBICHHS TETUIOOOMEHA MPY CMEITUBAHUH XOJIOJHOW U TOPSUEH BOJIBI.
#H##Par#H##OnpeneneHue KOJMWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TIpH TEIIOOOMEHE C HarpeThiM
METAJUTHICCKUM IHITHHIPOM.
#H##HPar#H##OnpeneneHue yenpHON TEIIOEMKOCTH BEIIECTRA.
#H##Par#Ht#lccienoBanue mporecca HCIapeHHs.
#H##Par#H###OnpeneneHue OTHOCUTEILHON BIAXKHOCTH BO3TyXa.
#H##Par#H##OnpenencHue yaenbHON TETUIOTHI IJIABJICHUS JIbA.
6.18 dusnyeckue SBJICHUS B MIPUPOJIC: MOBEPXHOCTHOE HATSHKCHHE M KAIMILIPHBIC SBJICHUS B MIPUPOJIC, KPUCTAILIBI B
. npupoje, uznydenue CoiHila, 3aMep3anue BOA0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera.
Texnuyeckue ycTpolcTBa: KaMMIIISAPHI, TPUMEPHl UCIIOJIL30BAHUS KPUCTAIIIOB, KUIKOCTHBIN TEPMOMETP, JAaTUYUK
6.19 TEMIIEPaTypbl, TEPMOC, CHCTEMa OTOILICHHUS IOMOB, TUTPOMETpPHI, ICUXPOMETP, MapoBas TypOMHA, TBUTATEINb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA




7.1 Dnektpuzaius Ted. [IBa pojia aIeKTprUuecKuX 3apsiioB

- B3aumopeiictBue 3apsikeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTb CHJIbI B3aUMOJEMCTBHUS 3apsOKEHHBIX TEI OT
' BEJIMYMHBI 3aPsJIOB U PACCTOSIHUS MEXK Y TEJIaMu)

23 Onexrpuueckoe nosie. Hanpspk€HHOCTD 3eKTpuyeckoro nosist. [IpuHIuMN cyneprno3uuuy 3MEeKTPUYECKUX MojeH
. (Ha KaYECTBEHHOM YpPOBHE)

24 Hocutenu snexkrpuyeckux 3aps1oB. DiaeMeHTapHbIA anekTpuyeckuil 3apan. Crpoenue atoma. IIpoBogHuku u
. TMDIIEKTPUKU

7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

7.6 DIJIEKTPUYECKHUI TOK. Y CJIIOBHS CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKAa. ICTOYHHUKY TOCTOSTHHOTO TOKa

1.7 JlefcTBHS SIIEKTPUUECKOTO TOKA (TEMIOBOE, XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onextpuueckas nenb. Cuia Toka. JNeKTpUYecKoe HalpsKeHNe

7.9 ConpoTuBieHUE NPOBOJHUKA. Y AEIBHOE CONIPOTUBIIEHNE BELIECTBA

7.10 3akon OMa 1t y9acTKa Ienu

7.11 [TocnenoBarenbHOE U NApAIIEIBHOE COEUHEHNE IPOBOIHUKOB

7.12 PaboTa 1 MOmHOCTH AJIeKTpUUecKoro Toka. 3akoH [[xoymns — Jlenna

7.13 DIIEKTPUYECKUE LIETIH B MOTPEOUTEIN ANEKTPUIECKOH 3HEpruu B ObITYy. KOpoTKO€E 3aMbIKaHue

7.14 [TocrosiHHbIE MarHUTHI. B3anmonelicTBUE NOCTOSIHHBIX MATHUTOB

7.15 MarnuTHoe noJjie. MarautHoe nosie 3eMJIM U €ro 3HaueHHe 7S KU3HU Ha 3emiie

7.16 OmnbiT Opcreaa. MarHuTHOE MOJe IEKTPUUECKOro Toka. IIlpuMeHeHne 31eKTpOMarHuTOB B TEXHUKE

217 JlelficTBME€ MAarHUTHOTO IOJII HAa IMPOBOJHUK C TOKOM. OJIEKTPOJBUIaTeNlb NMOCTOSHHOIO TOKa. Mcmonb3oBaHue
. IEKTPOABUTATEIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 Omnbitel @apazes. SBieHne 3MeKTPOMarHuTHOM MHAYKIMH. [IpaBuno Jlenua




7.19

OnekrporeHepatop. CrocoObl MOTYYCHHS DJIEKTPUYECKONW SHEPruu. DJIEKTPOCTAHIIMM HA BO300HOBIISIEMBIX

HUCTOYHUKAX SHCPIrUuu

7.20

[IpakTuyeckne pabOTHI:

OnbITH 0 HAOTIOACHUIO SJICKTPHU3AIUH TNl UHAYKIIUCH U TIPU COIPUKOCHOBECHHUMU.

HccnenoBanue AeMCTBUA AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKHU M TUDJICKTPUKH.

COopxka u mpoBepka pabOThI AMEKTPUIECKOH MU MOCTOSTHHOTO TOKA.

W3mepenue u perynupoBaHUe CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUSI.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, UAYILETO YE€PE3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS
Ha pPe3UCTope.

ONBITEL, JAEMOHCTPUPYIOIIHNE 3aBHCHMOCTh JJIEKTPUUECKOTO COTPOTUBICHUS TPOBOJHUKA OT €ro JUTHHBI,
IJIOLIAIM MOTIEPEYHOr0 CEYCHUS U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSHKEHUN MPU MOCIEN0BATEILHOM COEIUHEHHH JABYX pe3ucTtopos. [IpoBepka
MpaBWiia Ui CWJIbl TOKa MPH MapajieIbHOM COeTUHEHUH pe3nucTopoB. OrmpeneneHue paboThl 3JIEKTPUUYECKOTO
TOKa, MAYLIEro uepe3 pesucrop. OmpeneraeHre MOIIHOCTH 3JIEKTPUUYECKOr0 TOKa, BBIACISAEMON Ha pPE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, HAYIIET0 YEPE3 JIAMIIOUKY, OT HanpsbkeHus Ha Her. Onpenenenune KI1/]
Harpesartens. VMccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB. V3ydeHre MarHuTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB IPH UX 00bEIUHEHUH U pasfesieHuu. VccnenoBanue OEHCTBUS 3JIEKTPUUYECKOTO TOKa Ha
MarHUTHYIO CTpenKy. OmbIThI, AEMOHCTPUPYIOUINE 3aBHCHUMOCTH CHJIBI B3aHUMOJCHCTBHS KaTylUIKH C TOKOM H
MarHuTa OT CWJIbl TOKA U HampaBJeHHs TOKa B KaTyiike. M3ydeHue neCTBHUSI MAarHUTHOTO TOJIS HAa MPOBOJIHUK C
TokoM. KoHcTpyupoBanue u u3ydeHue pabothl snekrpoapuratens. M3mepenue KIIJ[ snexktpomBuratenbHOR
yCTaHOBKHU. OTMBITBI MO HCCIEAOBAHUIO SIBICHHS SJIEKTPOMAarHUTHOM HMHAYKLMH: HUCCIEIOBAHUE HW3MEHEHUU

3HAYCHHUA U HAIIPABJIICHUA UHAYKIIHUOHHOT'O TOKa

7.21

du3nyeckue SIBICHUS B Npupoac: IJICKTPUUCCKUC SBJICHUA B aTMocq)epe, QJICKTPUYCCTBO JKUBBIX OpPTraHHU3MOB,




MarHuTHoeE 1oJje 3eMyH, APeid MmorocoB, PoIb MAarHUTHOTO TIOJIS JUIS J)KU3HU Ha 3eMIie, MOJISIPHOE CUsTHHE

TexHuueckre yCTpOMCTBA: IJIEKTPOCKOIN, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK AIICKTPUUYECKON SHEPTHUH,
7.22 AJIEKTPOOCBETUTENIbHBIE ~ NMPHOOPBI,  HarpeBaTeIbHBIC  ANIEKTPONPHOOPHl  (IPUMEPBI),  AIEKTPUUYECKHE

IpCaAOXPAHUTECIIN, DJICKTPOMATrHUT, SJICKTPOABUIATCIIb TIOCTOAHHOI'O TOKA, rCHCPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMbIe 37IEMEHTHI COACPKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanndeckoe aBrxeHne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHLHOCTh MEXAaHUYECKOTO ABIDKEHUS
8.3 PaBHOMEpPHOE IPAMOJIMHEHOE TBHKEHNE
###Par#Ht#HepaBHoMepHOe mpsAMoJMHElHOe nBWKeHHe. CpedHsss W MTHOBEHHAs CKOPOCTh Tela TP
5.4 HEPaBHOMEPHOM JIBUKCHHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE NMPSIMOJIMHEHHOE JBUKECHUE
8 8.6 #HHPar###CBo001H0e magenue. OnbITel [ anmuies
###Par###PaBHoMepHOe ABIKEHUE 1O OKpyXHOCTH. [lepuon u yactora oOparienus. Jluneiinas u yriosas
8.1 ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBriii 3akoH HproToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpertuii 3akoH HeroToHA
8.11 H#HH#HAPar###] [puHIMI Cynepro3uiuu CUil
8.12 Cuna ynpyrocrtu. 3akoH ['yka




8.13

###Par###Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHMSI, CUjla TPEHUSI TIOKOS, IPYTHe BUJIbI TPEHUS

8.14 ##HPar###Cuiia TSDKECTH 1 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO MaCHUs

8.15 Jewxenue mnanet Bokpyr Comnna. [lepas kocMuyeckas ckopocts. HeBecoMOCTh U neperpy3ku

8.16 PaBHOBecue maTepuanbHON TOUKU. AOCOJIIOTHO TBEPOE TENIO

8.17 ###Par###PaBHoBecHe TBEPAOTO Tella C 3aKPEIUIEHHOM OChI0 BpallieHus. MoMeHT cuibl. LleHTp TshxecTu

8.18 Nmnynsc tena. U3menenne nmirynbca. IMmynsce cuisl

8.19 3aKOH COXpaHCHHS UMITYJIhCa

8.20 #H##HPar###PeakTHBHOE TBM)KEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUu U paboTh

8.23 [ToreHumanpHas SHEPTHsI TeJa, IOTHIATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24 [ToreHumanpHass SHEPTUS CKATON TPY>KUHBI

8.25 #H#Par#H##Kunernueckas sHeprus. Teopema 0 KWHETHIECKON dHEPTUU

8.26 #H##HPar#H##3akoH COXpaHEeHHs] MEXaHUYECKON dHEPTUH
[IpakTueckue pabOTHI:
Omnpenenenre cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka WM IABMXKEHUS IIapUKa MO0 HAKIOHHOW IUIOCKOCTH.
Omnpenenenre ycKOpeHHs Tella IpU PaBHOYCKOPEHHOM JIBYKEHUU 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCHMMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 Ha4aJbHOU CKOPOCTH.

877 [IpoBepka runoTe3sl: €ciiu Ipu PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HauadbHOW CKOPOCTH MYTH OTHOCATCS Kak

. PSI HEYETHBIX YUCEII, TO COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHHU OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMsI CKOJIBKEHHUS OT CHJIbI HOpPMajJbHOTO AaBiieHHs. OmnpeneneHue
KoapduureHTa TpeHus ckojibxkeHus. OmnpeneneHue XECTKOCTH NpyxkuHbl. OmnpeneneHue paboThl CUIIBI
TPEHUsl IPU PAaBHOMEPHOM JBM)KEHUH Tejla 10 TOPU30HTAIbHON moBepxHOcTH. Onpenenenue paboThl CUIIbI
YIIPYTOCTH NPH MOABEME I'py3a € UCTIOJIb30BAHUEM HEMOIBMXKHOTO U MOABHKHOTO OJIOKOB

8.28 dusnueckue sBJICHUS B IPUPOJE: NPWINBHI U OTIMBHI, JBIKEHUE TulaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE




ABUIKCHUC KUBBIX OpPraHu3MOB

8.29

TexHudyeckue yCTpOMCTBA: CIIMAOMETD, JaTYMKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe neuxenne. OCHOBHbBIE XapaKTEPUCTUKHN KOJICOAHMI: EPUO/], YaCTOTa, aMILIATY/1a

9.2 Marematuueckuil U IpyKUHHBIN MasiTHUKU. [IpeBpaliienne s3Hepruu rnpu KojaedareabHOM JBUKEHUH

9.3 3aryxaromue kojebanusi. BernykaeHubie koiebanus. Pezonanc

0.4 Mexannueckue BoiHbI. CBONCTBAa MexaHUUYeCKUX BOJIH. [IpoonbpHble U monepeyHblie BOIHbI. J[JTMHA BOJHBI U

' CKOPOCTh €€ pacpoCTpaHeHHUsl. MexaHHYecKHe BOJIHbBI B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. I'poMKOCTB 1 BbICOTA 3BYyKa. OTpakeHHE 3ByKa
9.6 WNudpasByk u ynbpTpa3ByK
9 [IpakTueckue pabOTHI:

OmnpexeneHne 4acTOTHI U EpHOA KoleOaHUH MaTeMaTHYECKOrO MasiTHUKA.
OmnpezeneHne 4acTOThl U MEpHOa KoaeOaHUM MPYKUHHOTO MasiTHUKA

9.7 HccnenoBanne 3aBUCHMOCTH Iepuoja KojeOaHMH MOJBEIIEHHOIO K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCHMOCTH IMepuoJa KojeOaHMH NpPYyKHMHHOIO MasTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTH IE€pHOJAa KOJeOaHUH rpy3a, IOBEIIEHHOIO K HUTH, OT MacChl I'py3a U )KECTKOCTU MPY>KUHBI.
N3mepeHne yckopeHus: CBOOOAHOTO MajeHus

95 dusnyeckue SABJIECHUS B IPUPOAE: BOCIPUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHUE, CEHCMHUECKUE BOJIHBI,

' I[yHaMH, 3XO
9.9 TexHuueckue ycTpoicTBa: 3X0J10T, UCHOIb30BAHUE YIBTPA3BYKa B ObITY U TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
10 10.1 DEeKTPOMAarHUTHOE NoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBONWCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja ceera. CkopocTs cBeta. BosHOBBIE cBOIiCTBA cBETa




[IpakTuyeckue pabOTHI:
10.4
N3ydeHne CBONCTB AIIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIBHOTO TeledoHa
10.5 dusnyeckue SBICHUS B MpUPOJE: OHOIIOTUYECKOE JCWCTBHE BHUIAMMOTO, YIABTPAa(QHOIETOBOTO U
' PEHTI€HOBCKOI'O U3JIy4€HHUU
10.6 TexHu4eckre yCTpONHCTBA: UCTIOIB30BaHUE JICKTPOMATHUTHBIX BOJIH JUISI COTOBOH CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicToUHMKY cBETa
11.2 [IpsimonuHENHHOE pacpoCTpaHEHHE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETa
11.4 [Ipenomiienne cBera. 3akoH IpesoMieHus cBeTa. [1o1HOEe BHYTpEHHEE OTpa)KEHUE CBETa
11.5 JIunza. Xop yden B JIMH3E
11.6 Onrtrueckas cucrema ¢GoToarnmapara, MUKpPOCKOTIA U TEJIECKOTa
11.7 ['ma3 xak ontuueckasi cuctemMa. bu3opykocTh U JaTbHO30PKOCTh
11.8 Paznoxxenne Genoro ceera B cnektp. OnbiTel HetoToHa. CliokeHue cCreKkTpaibHBIX 1IBETOB. [lucnepcus cBera
11 [IpakTuueckue paboOTHI:
###Par###lccnenoBanye 3aBUCUMOCTH yrila OTPa)KeHHUsl CBETOBOIO JIy4a OT YIjia MaieHusl.
###Par###113yuenne xapakTepuCTHK U300paXKeHHsI IPeMETa B IIIOCKOM 3epKalie.
###Par###lccnenoBanre 3aBUCUMOCTH Yrja MPEJOMIIEHUS CBETOBOTO Jy4a OT yrja MajJeHus Ha TpaHHIle
11.9 «BO3YX — CTEKIIO.
###Par### lonyyenne n300pa>keHUi ¢ MOMOIIBI0 COOMPAOIIEH JTHUH3BL.
#H##Par###Onpenenenue GOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOUPAIOIIEH JTMH3BI.
H#HH#Par###OnbIThI 10 pa3NOKEHUI0 OEIOTr0 CBETa B CIIEKTP.
##H#Par###OnbITHI O BOCIIPUATHUIO I[BETA IPEMETOB NP UX HAOIIOAECHUH Yepe3 LIBETOBbIE (PUIBTPHI
11.10 duznyeckue gBieHUs B npupoae: 3atmenus: Connma u JIyHbl, 11BeTa TeJ, ONTUYECKUE SIBICHUSI B aTMOcdepe
. (uBeT HeOa, pedpakius, pagyra, MUPax)




11.11 TexHuueckue ycTpoicTBa: 0UYKH, MEPUCKOT, (hoToaNmapar, ONTHIECKUE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA
12.1 OmnsiTel Peszepdopna u muranerapHast Mosienb atoMa. Moaens aroma bopa
12.2 Hcenyckanue u nornomeHne ceera aromoMm. KBanTtsl. JInHe4aTbie CIEKTPEI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHS
12.4 Crpoenue atoMHOro siapa. HykinoHHas Moens aTOMHOTO siipa. M3oTomnsl
12.5 PapnoaktuBHbIe nipeBpaienus. [lepuon nosypacnaia aTOMHBIX s11€p
12.6 SnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12 12.8 Peaxmuu cuntesa u nenenus saep. Mcrounmku sneprun ColiHIa U 3BE3NT
12.9 SAnepHas sHepretuka. JleiicTBHE paAMOAaKTUBHBIX N3JIy4EHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue paboOTHI:
12.10 HaGnroneHune crijionIHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHHUS.
' HccnenoBanue TpeKoB: M3MEPEHHE SHEPTUHM YaCTUIIBI TI0O TOPMO3HOMY TTyTH (110 (hoToTrpadusim).
W3mepeHne paanoakTUBHOTO GoHa
1211 dusnueckue sBICHUS B IPUPOJE: €CTECTBEHHbIN PaJMOaKTUBHBIA (POH, KOCMUYECKUE JIyYH, PAJUOAKTUBHOE
' U3JTy4eHUe MPUPOAHBIX MUHEPAJIOB, AEHCTBUE PAIMOAKTUBHBIX U3JIy4YEeHUI Ha OpPraHu3M YeloBeKa
12.12 TexHuueckue ycTpoicTBa: CIEKTPOCKOI, MHANBUIYAIbHBIN 103UMETp, Kamepa Bunbcona




MPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MTPOTPAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHUSA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHHUSI K NMPEAMETHBIM pe3yJibTaTaM 06a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[lonumanue poau (U3MKKM B HAyYHOM KapTUHE MHpa; CPOPMHUPOBAHHOCTH ©a30BbIX TNPEJCTABICHUHN O
3aKOHOMEpPHOM CBSI3M M [O3HABA€MOCTU SIBJIEHMM HPHUPOJABI, O POJM SKCIEPUMEHTa B (QHU3UKE, O
cUCTeMOOOpa3yromie posin (pU3MKKM B pPa3BUTHM €CTECTBEHHBIX HAyK, TEXHMKH U TEXHOJIOTHH, 00 3BOJIOLUHN
(¢bu3nyecKux 3HaHUM M MX POJM B LEIOCTHOW €CTECTBEHHOHAyYHOH KapTHMHE MHpa, O BKJIaJleé POCCUHCKUX H
3apyO0exKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, O0OBSICHEHNE MTPOIIECCOB OKPYXKAIOLIETO MUPA, Pa3BUTUE TEXHUKU

U TEXHOJIOTUH

3HaHUSA O BUJAX MaTepuu (BEIIECTBO W TIOJIE), O JBM)KCHHHM KaK CIOCOO€ CYIIECTBOBAHMS MAaTepuH, 00 aTOMHO-
MOJICKYJISIPHOM TEOPHHM CTPOCHUS BEIIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBJICHHH TPUPOABI (MEXaHHUYECKHX,
TETUTOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE pa3IMyaTh SBJICHHS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOHCTB
U Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX ITaHHOE (U3NYECKOE SBJICHUE; YMEHHE pACIO3HABATh IPOSIBICHHE

W3YYEHHBIX (DU3MUECKUX SIBJICHUM B OKPYKAIOIIEM MUPE, BBIACISASA UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM IOHATHIHHOTO arrmapara 1 CHMBOJIMYCCKOI'O SA3bIKa (1)I/I3I/IKI/I H HUCIIOJIB30BaHUC UX JIJId pCHICHUSA
y‘le6HLIX 3aa4; YMCHHUC XapaKTCPU30BATb CBOIiCTBa TCII, (1)1/131/1%(:1(1/16 SABJICHUSL W IIPOLCCChI, HCIOJIb3Y:A

@YHﬂaMeHTaJ'ILHHC U OMIITUPHUICCKHEC 3aKOHBI

YMeHue onuchIiBaTh HN3YUYCHHBLIC CBOMCTBA Tel U (1)I/ISI/I‘IGCKI/IC SIBJICHUS, UCIIOJIb3Y:1 (1)I/ISI/I‘I€CKI/IC BCIINYHNHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TMIO3HAHUS C Y4ETOM COONIOJEHHUS TMpaBuil O€30MacHOro Tpyaa:
HaOmoIeHNe PU3NIECKUX SIBICHUN:

YMEHHE CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTABHYI0 YCTaHOBKY W3 JAaHHOTO Habopa 000pyAOBaHUS IO
WHCTPYKIIMH, OTUCHIBATh XOJI OTIBITA U 3alUCHIBATh €TO PE3yAbTAThI, (GOPMYIUPOBATH BHIBOJIBI;

MMPOBCACHUC TIPAMBIX W KOCBCHHBIX H3MepeHHI71 (I)I/I3I/I‘-IGCKI/IX BCJIMYMUH: YMCHHC IIJIAHUPOBATb H3MCPCHUS,




CaMOCTOSITEIBHO COOMPATh AKCIEPUMEHTATBHYIO YCTAaHOBKY IO MHCTPYKIWHU, BBIUUCISITH 3HAUYCHUE BEIMYUHBI U
AQHAJIM3UPOBATH MOJYYCHHBIE PE3YJIBTAThI C YUETOM 33JIaHHOM MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUN;

MPOBEJICHUE HECIOKHBIX IKCIEPUMEHTAIBHBIX HCCICIOBAHUN; CAMOCTOSITENIBHO COOMpPATh IKCIEPUMEHTATBHYIO
YCTaHOBKY W TPOBOJUTH HCCIEAOBAHWE 0 WHCTPYKIMH, MPEACTABIATH MOJY4EHHBIC 3aBUCUMOCTH (PH3UUECKHX

BCJINYHH B BUJIC Ta6JII/III u Fpaq)HKOB, YYUTBIBATH NOTPCITHOCTH, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCICI0OBAHUA

[lonumaHue XxapakTepHbIX CBOMCTB (PU3NUECKUX MOJIeel (MaTepuaabHasi TOUKa, a0COJIIOTHO TBEPJOE TENI0, MOJENIN
CTPOCHHA I'a30B, )KI/IJIKOCTGI\/'I n TBépI[I)IX TCJI, IJIaHETapHad MOACIIb aToMa, HYKJIOHHAasd MOACIb aTOMHOI'O su:[pa) n

YMEHHE NPUMEHSATh UX AJIs1 00BbsICHEHHUS (PU3NUYECKUX MTPOLIECCOB

VYMmeHue oOBICHITH (1)I/I3I/I‘-I€CKI/I€ mponecCnl u CBOMCTBA TCJI, B TOM YHUCJIIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPaKTUKO-
OPUCHTHPOBAHHOI'O XapaKTEpa, B YACTHOCTHU, BBIABIATH IMMPHUYUMHHO-CICACTBCHHBIC CBA3U U CTPOUTH 0O0BsACHEHHE C

OTIOPOM Ha MU3y4YEHHbIE CBOICTBA (PU3NUYECKUX SBICHUH, (PHU3NUeCKHUe 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEITTN

YMmenue pemats pacu€THble 3aqaun (Ha 6aze 2 — 3 ypaBHEHUI), UCMOJb3ysd 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYUHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBME 3aJaud, BBIABIATH HEJOCTAIOIIUE IAHHBIE,
BBIOMPATH 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE Ui €€ pelleHMs], UCIOJIb30BaTh CIIPABOYHbBIC JAaHHBIE, IPOBOIUTH
pacué€Tbl M OLIEHUBATh PEATUCTHUYHOCTh MOJYYEHHOTO 3HAYCHMs (PU3MUECKOW BEIMYMHBI; YMEHHUE OIPENeIIATh

pa3MepHOCTh (PU3UYECKOM BEIUYUHBI, TOJYYCHHON MPU PEIICHUH 3aJauu

VYmenune XapaKTCpU30BaThb IPUHIUIIBL HeﬁCTBHH TECXHHYCCKHUX YCTpOﬁCTB, B TOM 4YHCJIE€ OBITOBBEIX HpI/I60pOB, n
IMPOMBIINIJICHHBIX TEXHOJOIMYCCKHUX IIPOHECCOB IO HMX OIMMCAHWUIO, MCIIOJIB3yd 3HAHUA O CBOMCTBaX (bI/ISI/I‘IeCKI/IX

SIBJICHUMN U HCO6XOI[I/IMI>I€ (bHSH‘{eCKI/IC 3aKOHOMCPHOCTH

10

YMeHHne UCMOoab30BaTh 3HAHUS O (I)I/I?»I/I‘IGCKI/IX SIBJIGHUSIX B MOBCEAHEBHOM KU3HM JIJIS oOecneueHust 0€30I1aCHOCTH
Ipu O6paH_ICHI/II/I ¢ OBITOBBIMHU npn60paMH 1 TCXHUYCCKHUMU YCTpOﬁCTBaMH, COXpaHCHUA 3O0POBbS U CO6J'IIOI[CHI/I$I
HOPM 3KOJIOTHYCCKOI'0 IOBCACHUS B Oprn(anmeﬁ cpeac; MOHUMAaHue HeO6XOI[I/IMOCTI/I MMPUMCHCHU JOCTIDKEHUI

(I)I/IBI/IKI/I U TEXHOJIOTHI JJIsI padruOHAJIIBHOTO ITPUPOAOIIOJIBE30BAHUSA

11

OnsIT IIOHCKa, Hp606pa30BaHI/I$I U MIPCACTABIICHUSA I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-ICCKOF0 COACPpKaHUA C HCIIOJIb30BAHUCM
I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ; YMCHHEC OLCHUBATH JOCTOBCPHOCTDH HOJ'Iy‘-I@HHOfI I/IH(I)OpMaLII/II/I

Ha OCHOBE HMEIOIIMXCA 3HAHMH H JOIOJHHUTEIBHBIX HCTOYHHUKOB;, YMCHHUC HUCIOJIL30BATh IIPU BBIITOJHCHHUU




y4eOHBIX 33aHUH HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOTO COMepKAHUSA, CIIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
ceru MHTepHeT; BiazeHrne 0a30BBIMU HABBIKAMH IpeoOpa3zoBaHus MH(POPMAIMU W3 OJHOW 3HAKOBOM CHCTEMBI B
IpYryl0; YMEHHE CO31aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpManuu wu3

HECKOJIBKHUX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA OI'D 11O ®U3UKE

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

MEXAHUWYECKUE SABJIEHUA

11

MexaHu4deckoe JBHXKCHUC. MaTepHaana;{ touka. Cucrema orcuéra. OTHOCUTENHHOCTD JABHIXXCHUA

1.2

PaBHOMepHOE 1 HepaBHOMEepHOE JBIKeHHE. CpenHsst cKopocTh. PopMyrta Ut BEIYUCICHUS cpefHel ckopocTh: V = S/t

1.3

PaBHOMepHOE mpsMOJIMHENHOE ABMKEHHE. 3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHHU B CIydae pPaBHOMEPHOIO MPSMOJMHEHHOTO

JABYMKCHUA:

(1) =x,+ut
I'padmuku 3aBUCUMOCTH OT BpEMEHH ISl MPOEKIUU CKOPOCTH, MPOEKIHUH NEepeMelIeHUs, MyTH, KOOPJMHATHI MpU PaBHOMEPHOM

HpﬂMOJ’IHHGfIHOM JBHXCHHUH

1.4

3aBUCUMOCTb KOOPJMHATHI TeJla OT BPEMEHHU B CIydae paBHOYCKOPEHHOT'O MPSIMOJIMHEWHOTO JBHKEHUS:

Sy =vy =i+ a =

t2| "t

@opmynbl UIS MPOEKIUH TMEPEMENICHUs, TPOEKIUU CKOPOCTH U MPOEKIHMH YCKOPEHHUS NpPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM

JBUKCHWM:
2
s.(D)=vy,t+a,- 5

U.\'('f) =g, T4, - Z,

a.(f)=canst,

3 3

2 2_4
Uay Uy ==a,5;

rpa(pI/IKI/I 3aBUCUMOCTH OT BPCMCHU I HNPOCKOHUU YCKOPCHHA, NPOCKIOUN CKOPOCTHU, NPOCKHHUU IMECPEMCIICHUA, KOOPAWHATHI IIPpU

PaBHOYCKOPCHHOM HpHMOJ’IHHCﬁHOM JABHKXCHUHA




1.5

CBobGonnoe manenue. DopMynbl, OMUCHIBAIOIIME CBOOOJHOE MaJEHUE Tela MO BEPTHKANM (IBM)KEHHE Tela BHU3 WM BBEpX
OTHOCHUTEIIBHO TOBEPXHOCTH 3emiH). ['paguku 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIHMU YCKOPEHHUs, MPOEKIHUU CKOPOCTH H

KOOPAWHATEI ITprU CBO6OIIHOM NnaacH1uu TCjia 1o BEPTHUKAIN

1.6

CkopocTh paBHOMEPHOTO JIBIKEHUSI TeJla TI0 OKpykHOCTH. HanpaBienue ckopocTu.

®dopmyna JUisl BBIYUCIEHUS CKOPOCTH Y€pe3 PaIuyC OKPYKHOCTHU U MEPUOJ1 00pallleHUs:

U= iMR
T
HenTpocTpemurenbsHOe yckopeHne. HampaiieHre HEHTPOCTPEMUTENBHOTO yeKOpeHust. Dopmyra il BBIYUCICHUS YCKOPEHHUS:
2
g =
" R
dopmyria, CBSI3BIBAOIIAS TIEPUO] M YACTOTY OOpaIeHHUs:

N
T

1.7

Macca. [InoTHOCTH BemiecTna. cI)OpMy.]'IEl JJI1 BBIYHUCIICHUS ITIJIOTHOCTH:

_m

V

1.8

Cuma — BCKTOpHAaA (1)1/131/1%01(21}1 BeanunHa. CloKeHue Cuil

1.9

SBnenue nnepuuu. llepseiii 3axkoH HeroToHa

1.10

Bropoit 3akoH Herorona:

F=m-4a

COHaHpaBHeHHOCTB BCKTOpPa YCKOPCHU: TCJIa U BEKTOpaA CUJIBI, HeﬁCTByIOHlCﬁ Ha TCJI0




B3aumopeiicteue Ten. Tpernit 3akoH HeroToHa:

1.11 Fz—q :_Fl—g

TpeHI/IC IMOKOS U TPCHUEC CKOJILKCHUS. CDOpMy.TIa AJId BBIYUCIICHUA MOAYJI CHJIbI TPCHUS CKOJIBKCHUSA:

F_ —u.N
1.12 p~H

Hedbopmarnus Tena. Ynpyrue u Heynpyrue nedopmanun. 3akoH ynpyroi aedopmarun (3akoH ['yka):

1.13 F=k-Al

BcemupHoe TaroteHne. 3aKkoH BCEMUPHOTO TSITOTECHHUS:

My - M4
F=Gg -1 _2%

1.14 R
Cuta TsokecTd. Y CKOpeHHe CBOOOIHOTO TaICHHS.

dopmyna JUTsl BBIYUCICHUS CUIIbI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emiu: F = mg.

Z[BI/I)KGHI/IC IIJIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUUYCCKAsA CKOPOCTh. HeBecomocTts u NEpEerpy3Ku

Wmnynbe Tena — BekTopHas Gpu3nyueckasi BETUYHUHA.
1.15 p=mb

I/IMHYJ'ILC cucTeMsbl Tel1. I3MeHeHue HUMITYJIbCA. I/IMHYHLC CHIJIbI

3aKoH COXpaHCHU: UMITYJIbCA IS 33.MKHYTOI71 CUCTEMBI TCII:
1.16 P=1mU, +in, Uy, =const

PeakTtuBHOE ABMXKEHUE




1.17

Mexannueckas padota. @opmyra a1l BBIYUCICHUS PAa0OTHI CUJIBL:

A=Fscosct

MexaHnuyeckass MOIIIHOCTb:

1.18

Kunernueckas u MOTCHIUAJIbHAs SHCPIrUui. CDopMyna JJIs1 BBIYUCIICHUA KHHETHYECKOMN OHECPruu:

H!Uz
Ep ="

Teopema o kuHeTHUECKOW SHEPrUK. POpMYIa JUIs BBIYMCIICHHS IOTEHINAIBHON SHEPTUH TeNA, MOAHITOrO

Hajg 3eMiIéit:

E,= mgh

1.19

Mexannueckas OHEPTUA:
E=E,+E,

3aKoH COXpPaHCHUA MEXaHU4YeCKoM OHCPI'uu. (DOpMyJ'Ia 1A 3aKOHa COXpaHCHUA MEXaHHu4YeCcKOM OHEPruu B OTCYTCTBUC CUJI TPCHUS: E
= const.

HpeBpameHHe MEXaHHYeCKOM OHCPI'U IIpHU HAJIUYUU CUJIbI TPCHHA.

1.20

[IpocThie MexaHU3MBI. «30JI0TO€ MPABHUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.

YcaoBue paBHOBECHSA pblyara:

M +M, +..=0




[ToaBwxHBIH 1 HenoABWKHBINA 0s10ku. KIT/ mpocThIX MEXaHU3MOB,

n= Anonesaas
A‘S&I‘p&qﬂ

JlaBiieHue TBEPIOTO Tea.

@opmyia Ui BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

_F
P=5
191 JaBnenue raza. ATmocdepHoe aBieHue.
I'mapocratnveckoe qaBieHUE BHYTPH KUIAKOCTH.
dopmyna JUTst BRIYUCICHUS JaBICHHUS BHYTPH KHUIKOCTH:
P=pgh+DPp,
1.22 3akon [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. @opmyra 1isl ONPEACIICHUS BBITAIKUBAIOLIECH CHIIbI, IEHCTBYIONIEH Ha TEJIO, TOTPYKEHHOE B )KUAKOCTh WUJIU Ta3:
1.23 Foag =p8V
Ycnosue rmiaBanus tena. [InaBanue cynoB U BO3ayXOIUIaBaHHE
Mexannyeckue Kosiebanus. AMILTUTYA, IEPHOJ U YacToTa Kosiebanuii. @opmyra, CBI3bIBAIOIIAs YACTOTY U MEPUO] KOJICOAHUM:
1.24 1
V==
T
1.25 Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpalieHre sHepruu npu KoiedaTeIbHOM JABHKEHUU
1.26 3aryxatomue Kosebanus. BeinyxieHHble kosebanus. Pesonanc
Mexanunueckue BOIHbI. [IpoobHbIe U TonepedHble BOJIHBL. J{J1HA BOJHBI M CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:
1.27

L=v-T




1.28

3ByK. 'poMKOCTB 1 BpIcOTa 3ByKa. OTpa)keHHEe 3ByKOBOM BOJIHBI Ha rpaHuLe ABYX cpell. MH(ppa3ByK U yabTpa3ByK

1.29

Ipaxmuyeckue pabomol

W3mepeHune cpemHei TUIOTHOCTH BEUIECTBA; apXUMEI0BOM CHIIBL, )KECTKOCTH MPY)KHUHBI, K03 duiineHTa TpeHus CKOJIbKEHHUS; paboThI
CWJIbI TPEHUS, CUJIbl YIPYTOCTH; CPEJHEN CKOPOCTH JABMKEHUS OpycKa 10 HaKJIOHHOM IIOCKOCTH; YCKOPEHUs OpycKa IpU ABUKEHUU
10 HAKJIOHHOU TUIOCKOCTH; YaCTOTHI U MIEPHOa KOJIeOaHNH MaTeMaTHUECKOTO MasiTHUKA; YaCTOTHI M MEPHOAA KOJIeOaHUH TPYKIMHHOTO
MasTHUKA; MOMEHTA CHJIbI, JCUCTBYIOIIETO Ha pbluar; pabOThl CHJIBI YIPYTOCTH MPHU MOABbEME TPpy3a C MOMOIIBIO HEMOIBHUKHOTO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTHU MPHU MOABEME TPy3a C MOMOIIIBIO MTOABUKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEOBOW CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tejla M OT TUIOTHOCTH YKHJIKOCTH; HE3aBUCUMOCTH
BBITaJ'IKI/IBaIOHIeI\/'I CHUJIBI OT MAacCChI TE€Ja, CUJIbl TPCHUSA CKOJIBKCHHA OT CHJIbBI HOPMAJIBHOI'O0 AABJICHUA U OT pOaa MOBCPXHOCTH, CHIIBL
VIIPYTrOCTH, BO3HHKAIOIICH B MPYXUHE, OT CTEIEeHU JedOopMaIliU MPYKUHBI, YCKOPEHUs Opycka OT yIiia HaKJIOHA HaIpPaBIISIONICH;
nepuoja (4acToThl) KoJeOaHUH HUTSIHOrO MasiTHUKA OT JUIMHBI HUTH; MEepUoJia KoJieOaHUH MPYKMHHOTO MasiTHUKa OT Macchl Tpy3a U
KECTKOCTH MPYKUHBI; UCCIIEIOBAaHUE HE3aBUCMMOCTH TeproJia KojJeOaHUi HUTSIHOTO MasTHHKA OT Macchl rpys3a. [IpoBepka ycinoBus

paBHOBECHS ppluara

1.30

Qu3zuueckue A61eHUs 8 npupooe: TIPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMHU B JKMBOM U HEKMBOW MPHUPOAE, NEHCTBUE CHUIIBI
TpeHHs] B NPUPOJE U TEXHUKE, MPWIMBBI U OTIUBBI, ABMKEHUE IUaHEeT COJHEYHOM CUCTEMbI, PEaKTHBHOE JBH)KEHHUE >KHBBIX
OpraHM3MOB, PhIYard B TeJ€ YeJIOBEKa, BIUSHUE aTMOC(HEPHOTO JaBJICHUS HA >KMBOW OpraHu3M, IJIaBaHUE PbIO, BOCIPUATHE 3BYKOB

KUBOTHBIMH, 3EMIICTPACCHHC, celicMUYecKue BOJIHBI, HYHaAMH, 9XO

131

Texuuueckue yCl’I’lpOIZC‘I’I/lGa.’ CIIMAOMCTP, JATUUKH ITOJIOKCHUS, PACCTOAHUA U YCKOPCHUA, ANHAMOMCETP, IMOAIIUITHUKH, PAKCTHI, pblvar,
MOJIBIKHBIN U HCHO,I[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHAA IIIOCKOCTb, IIPOCTBIC MCXAHHU3MbI B 6LITy, COO6H_[aIOH_II/ICCH COCyhl, YCTPOﬁCTBO
BOOOIIPOBOAA, FI/II[paBJ'II/I‘leCKI/Iﬁ IMpeCcC, MaHOMCTP, 6ap0MeTp, BBICOTOMCD, HOpHIHCBOfI HaCcoC, apC€oMCTp, 3XOJIOT, HUCIIOJIb30BAHHC

yIbTpa3ByKa B ObITY U TEXHHKE

TEIIIOBBIE ABJIEHWA

2.1

OcHOBHBIE TIOJO0KSHHS MOHCKYHHpHO-KHHeTquCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA. Mo aenmu TBépI[Ol"O, KHUAKOIO M 1"8.3006p33HOF0

COCTOSIHUM BEIIECTBA. KpI/ICTaJ'IJ'II/ILICCKI/IC u aMop(bHHe TCJ1a

2.2

I[BI/I)KCHI/IC qacTull BCIICCTBA. CBs3b CKOPOCTH ABHUIKCHUSA 4aCTUIL] C TCMHCp&TypOfI. BpOYHOBCKOe JABHIXXCHHC, ,Z[I/I(I)(I)y3l/lﬂ




2.3

CMauuBaHue u KalmnuJIJIIPHBIC ABJICHUA

24 TemoBoe paciMpeHue u cxaTue
2.5 TemnnoBoe paBHOBeCHE
2.6 Buyrpennsis sHeprusi. PaboTa u Terionepenada Kak criocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHH
2.7 Buner Terionepenadn: TeIIONPOBOIHOCT, KOHBEKITUS, H3JIy4CHUE

HarpeBanue u oxnaxaenue tein. KoamaecTBo TeIoTel. Y aenbHas TEIUIOEMKOCTb:
2.8 —em(t,—t;)

QO=cml|t,—1

3aK0H COXpaHCHHS SHEPTHH B TEIUIOBBIX Ipolleccax. Y paBHEHHE TEIUIOBOTO OaaHca:
2.9 Ql -|-Q2 +..=0

Hcnapenue u konaeHcauus. MiameHeHre BHyTpeHHEN SHEPTUHU B MPOLIECCE UCTIAPEHUS M KOHJIeH caluu. Kunenue wuakocTy. Y nejibHast
2.10 TeruIoTa nmapoobpasosanus: L = Q/m
2.11 Bnaxxnocts Bo3zmyxa

[TnaBnenue u kpucramum3anus. 3MeHeHne BHYTPEHHEH SHEPTUH TIPH IUJIABJICHUU U KPUCTAUIM3AIUU. Y IebHas TEII0Ta TIaBICHUS:
2.12 ?L:';_?

m

213 BHyTpeHHSsIs SHEPrHsl CropaHust TOIUTMBA. Y IelbHAas TEII0OTa CropaHus Tomikea: g = Q/m
2.14 [Mpunanmne! padots! TemnoBbix aeurateneit. KI1J[ teroBoro apurarens
215 IIpaxmuuecxue pabomoi

I/I3MepCHI/IC yI[CJ'IBHOﬁ TEINIOEMKOCTH METAJNIMYECKOTO OUJInHApa, KOJUYCeCTBA TCIUIOTHI, IIOJIYYCHHOI'O BOJOM KOMHATHOM




TeMIeparypbl (UKCUPOBAHHON MAacChl, B KOTOPYIO ONYIICH HATrPEeThId IWUIMHID; KOJMYECTBA TEIUIOTHI, OTIAHHOTO HArpeThIM
HWIMHAPOM, IOCIE ONMYCKaHHWS €ro B BOJY KOMHATHOM TEMIIEPATypbl, OTHOCUTEIBHOM BJIAXXHOCTH BO3/1yXa; YIEIbHOW TEIUIOTHI
TUTaBJICHUSA JibJa. ViccnenoBanne M3MEHEHHUs TeMIIepaTyphl BOJIBI TIPU PA3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA TMPU CMEIIMBAHUN

XOJIOAHOW M ropsiuell BOJBL; IIPOLIECCa UCTIAPEHUS

Dusuueckue sA61eHUS 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHUC U KATMJUIAPHBIC ABJICHUA B IIPUPOAC, KPUCTAJUIBI B IPHUPOAC, U3TYUCHUC

2.16
Couniia, 3aMep3anne BoJOEMOB, MOPCKUE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHera

517 Texnuueckue ycmpoticmea: KanWUISPhI, TPUMEPHl HUCHOJIB30BAHUS KPUCTAIUIOB, JKUAKOCTHBI TEPMOMETp, JATYUK TEMIIEpaTypHI,
TEPMOC, CUCTEMa OTOIIJICHHUS JJOMOB, TUTPOMETPEHI, ICUXPOMETP, ITapoBasi TYpOMHA, ABUTATeNlhb BHYTPEHHETO CrOPaHUs

3 DJIEKTPOMATHUTHGLIE SABJEHUA

3.1 DnekTpuzaius Teil. [[Ba Buja 3JIeKTpUuYeCcKuX 3apsaoB

3.2 B3anmoseiicTBre 3apsokeHHBIX Tell. 3akoH KymoHa

3.3 3aK0H COXpaHCHHSI JICKTPHUIECKOTO 3apsiia

24 Dnextpuueckoe mnoje. Hampspk€HHOCTD anekTpudeckoro nosist. [IpuHIMIT Cyneprno3uiuy IeKTpUYecKuX MoJsiel (Ha KaueCTBEHHOM
YpOBHE)

3.5 Hocwutenu snextpuueckux 3apsioB. JleficTBHE 3IEKTPUUECKOTO MOJIA Ha dJIeKTprueckue 3apsaabl. [I[poBOIHUKY U TUAIEKTPUKU
[TocTostHHbIN 251eKTpUYeCcKuil TOK. [lelicTBus snekTpudeckoro Toka. Cuia toka. Hanpsbkenue.
| =qg/t,U=Alq

3.6
DIEKTPUUYECKOE COMTPOTUBIICHHE. Y AETBHOE IJIEKTPUUECKOE COTIPOTHBIICHHE:

3.7 R =pl/S

38 3akon Oma st yuactka snekrpuueckoit nemu: | = U/R

3.9 [TocnenoBarenbHOE COETMHEHHE TIPOBOTHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapaJIJIeHBHOC COCAMHCHHC NPOBOJHNUKOB PaBHOI'O COIMMPOTHUBIICHUSA:

U=U;I=1+I;R=2.

2

CMelraHHbIE CO CAVMHCHUS ITPOBOAHUKOB

PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Ixoyns — Jlenma:
3.11 O= I’ R-t
3.12 OnbIT OpcTeaa. MarHuTHoE 1oJjie TPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOW MHAYKIIUA
3.13 MarsuTHoe 1oJjie MOCTOSHHOrO MarHuTa. BzanMoneiicTBre NOCTOSIHHBIX MAarHUTOB
3.14 JleficTBHE€ MarHUTHOTO TIOJISI HA MIPOBOJHHUK C TOKOM
3.15 OnbiTel Papajes. SABneHue smekTpoMarauTHol nHaykuuu. [Ipasumo Jlenna
Ilpakmuueckue pabomol
N3mepeHue 351eKTpuuecKoro COMPOTHBIICHHS PE3UCTOPA; MOIITHOCTH AJICKTPUYECKOTO TOKA; paOOTHI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B ITPOBOJHHKE (PE3UCTOPHI, JaMIIO¥Ka), OT HANpPsDKCHHUS Ha KOHIAX
3.16 MIPOBOJHHKA; 3aBUCHUMOCTH COINPOTUBICHUS OT JUIMHBI MPOBOJHUKA, IJIOMAAM €ro TIOMEPEeYHOro CEYEHHUS U  YAEIbHOTO
COTIIPOTHBIICHHUSI.
[IpoBepka mpaBuia Uisi dMEKTPUUYECKOTO HAMPSHKEHHS] TPU TOCIEI0BATEIBHOM COSAMHEHWU TMPOBOJHUKOB; MpaBUiIA S CHIIBI
ANEKTPUYECKOTO TOKA MPH MapayljIeIbHOM COSAMHEHUU TTPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKa)
317 Qu3zuueckue sA61eHUs 8 NpUpode. YIEKTPUIECKUE SIBICHUS B aTMOchepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMIIH,

;[peﬁ(p IMOJIFOCOB, POJIb MAarHUTHOTO MOJIA IJIA JKU3HHW Ha 3eMJ'Ie, MOJIAPHOC CUAHUC




Texnuueckue yCWlpOlZCWlGd.‘ QJICKTPOCKOII, aMIICpMETP, BOJILTMETP, PEOCTAT, CUETUYHK 3JI€KTpI/I‘-IeCKOI71 OHCPTIUH, SJICKTPOOCBCTUTCIILHBIC

3.18 npuOOPHI, HArpeBaTeNbHBIC SICKTPONPUOOPHI (MIPUMEPHI), IIEKTPUYECKUE MPEIOXPAHUTENH, SJICKTPOMArHUT, AIIEKTPOBUTATEIb
MMOCTOSIHHOTO TOKA, TEHEePaTOpP MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHbEIE BOJHBL [1Ikana 3JeKTpOMarHUTHEIX BOJIH
3.20 JlydeBast mozienb cBeta. [IpsiMOMHEIHOE pacipoOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceta. [1mockoe 3epkano
3.22 [Ipenomienne cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Hucnepcus cBera
3.24 JIunza. Xon nydeii B unze. ®okycHoe paccTossHue TuH3bl. OnTryeckas cua muasel: D = 1/F
3.25 I'ma3 xak ontndeckas cucrema. ONTHYECKHE TPUOOPEI
Ipaxmuyeckue pabomol
#H##Par#H#13mMepenre oNTUYECKON CHIIBI coOuparomell TMH3bI, (POKYCHOTO PACCTOSIHUSI COOMPAFOIIEH JTMH3HI (1I0 CBOMCTBY paBEHCTBA
396 pa3MepoB MmpeaMeTa U U300paKeHHsI, KOTAa MPEIMET PaCIONIOKEH B JBOHHOM (OKYCE), TIOKa3aTest MPETOMIICHHUS CTEKJIA.
' #H##Par#H## ccienoBanne CcBOWCTBa M300paKEHUsS, TOJYYCHHOTO C TOMOIIBIO COOMparomeld JHMH3bI; W3MEHEHHS (OKYCHOTO
pacCTOSIHUS TBYX CIIO’KEHHBIX JIMH3; 3aBHCHMOCTH yrijla MPEJOMJICHHS CBETOBOTO JIyda OT yIjla TaJeHHWs Ha TPAaHUIEC «BO3AYX —
CTEKJIO»
397 Qusuueckue asienust 6 npupode: 3atMenus: ConHna u JIyHbI, 1[BeTa Tel, ONTHYECKHUE sIBIICHHUS B atmMocdepe (1BeT Heba, pedpakius,
' paayra, MUpax)
3.28 Texnuueckue ycmpoiicmea: 04KH, IEPUCKOT, GoToanmnapar, ONTHICCKUE CBETOBO/IbI
4 KBAHTOBBIE SBJIEHUA
4.1 PannoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3inydenus. Peakuuu anbda-u Oeta-pacnana
4.2 OmnbiThl Pesepdopna mo paccesnuto anbha-vactuil. [InanerapHas MoJiesib aToMa
4.3 CocraB aromHoTO sigpa. M30TO0MBI
4.4 [epuon monypacnaia aTOMHBIX sIIep




4.5

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsJ0BOr0 U MaCCOBOTO YUCEI

4.6

Dusuueckue A81eHUs 8 Npupooe. €CTECTBEHHbIN paJlOaKTHBHBIN (OH, KOCMHUYECKHE JIYYH, PAAMOAKTHBHOE W3IY4YE€HUE MPUPOIHBIX

MHHEPAJIOB, ICUCTBUE PAIUOAKTUBHBIX U3JIy4EHUN HA OPraHU3M 4eJIOBEKa

4.7

Texnuueckue yCWlpOL?CWlSd.‘ CIICKTPOCKOII, I/IHZ[I/IBI/IZIyaJH)HHﬁ J03UMCETP, KaMEpa BI/IJII)COHa, AACpHasd SHCPreTUuKa




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UJTA YHEHUKA

» Ousuka: 7-i kinacc: 6a30BbIid ypOBEHb: yueOHUK; 3-¢ n3nanue, nepepadorannoe [eprimkun V.M., UBanoB A.W. AkumonepHoe o0miectBo «M3narenscTBo
«IIpocsemenne»
» Ousuka: §-i kiacc: 6a30BbIi ypOBeHb: yUeOHUK; S-¢ u3nanue, crepeorunHoe [epeimkna .M., MBanoB A.M. AkunonepHoe obuiectBo «M3aarenseTBo

«IIpocsenienune»

» Ousmka: 9-i kiacc: 6a30BbIi ypOBEHb: yUueOHUK; S-¢ u3nanue, crepeorunHoe [epeimkua U.M., I'ytauk E.M., UBanoB A.U. u ap. AkiirioHepHOE 00IIECTBO

«M3narenbctBo «IIpocBerienne»

METOJINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

Mapon A.E. ®usnka. 7 kiacc: yaebHO-MeToamaeckoe nmocodue / A.E. Mapon, E.A. Maposn. — 7-e u3f., crepeorutt. — M.: [Ipoda, 2009.
Mapon A.E. ®usnka. 8 kiacc: yueOHo-MeToandeckoe nmocodue / A.E. Mapon, E.A. Mapon. — 8-e u3n., crepeotun. — M.: JIpoda, 2010.
Mapon A.E. ®usnka. 9 kiace: yueOHo-MeToandeckoe nmocodue / A.E. Mapon, E.A. Maposn. — 6-e u3n., crepeotur. — M.: Ipoda, 2008.
Mapon A.E. CO0pHHK KauecTBEHHBIX 33124 1o (husuke: s 7-9 k1. obieoopasoBat. yapexxaennii / A.E. MapoH, E.A. Mapor. _ M.: IIpocsemenue, 2006.

Coopnuk 3a1a4 no ¢usnke. 7-9 xnaccel: yueb. [locodue mns obmeodpazosar. opraram3anmii/ B.W. JIykamuk, E.B. MBaroBa. — M. : [IpocBemienue.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. OKO BIIP KUM.®u3uxka. 7 kinace, OKO BITP KM. ®uzuka. 8 kinace O06uiecTBo ¢ orpaHndeHHoi oTBeTcTBeHHOCThI0 "OK3AMEH-MEJINA"
2. OGnako 3nanuii. [Togroroska k OI'D. dusuka. 9 kinacc OOIIECTBO ¢ OrpaHUYeHHON 0TBeTCTBEHHOCTHIO "OM3NKOH"



ok~

®dwusuka. Buptyansabie 1abopaTtopHbie U pakTHUeckne padoTel PeepanbHOe rocy1apcTBEHHOE OI0KETHOE HayyHOe yupexaenue "MHcTutyr

cojiepxaHus U MeTo10B 00yueHust umenu B.C. JlenneBa"
duznyeckue sBiIcHUA. 8 Kiacc, usnueckue sBneHus. 9 knace AknuonepHoe obmectBo "M3aarenscto "[Ipocsemienne”
AnanTUBHBIA KOMILIEKC 110 noarotoBke k OI'D mo ¢usuke. 9 kmace OO1IECTBO € orpaHUYeHHOM 0TBETCTBEeHHOCThI0 "TACMAPT"






