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HOACHUTEJIbBHASA 3AITMCKA

[Iporpamma 1o ¢u3nuKe Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHUs COCTABIEHA HA OCHOBE MOJI0XKEHUH 1 TpeOOBaHUI K pe3yIbTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNnbHON MporpaMmsl, npeactaBieHHbx B DI'OC 00O, a Taxke ¢ yuéroM deaepanbHON pabodei mporpaMmbl
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

ConeprkaHue mporpamMMsl 1o (pu3HMKe HapaBiIeHO Ha (OPMUPOBAHNUE €CTECTBEHHOHAYYHOI IPaMOTHOCTH O0YYarOIIUXCA U OPraHU3aAIHMI0 U3YUIEeHUS
(bu3MKK Ha JesITeILHOCTHOIN OCHOBE. B mporpamme 1o (u3uke yuuTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO peaMeTa B peannzanuu TpedoBanuit @I'OC
OOO K mIaHUPYEMBIM JTUYHOCTHBIM U METAIIPEAMETHBIM Pe3yJIbTaTaM 00yUeHHsI, a TAK)KE MEXKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX yUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHMUs.

[Tporpamma no ¢u3MKe ycTaHABIUBACT pacIpeielieHue yaeOHOro Marepuaa mo rogam o0ydeHus (1o Kiaccam), IpeaiaraeT mpuMepHyIo
MOCIIE0BATEIHHOCTh U3YUEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEAMETHOTO COACPXKAHUS U YIE€Te BO3PACTHBIX OCOOEHHOCTEH 00yJaronmxcs

[Tporpamma o pu3mke pa3paboraHa C MEITBI0 OKA3aHUS METOINYCCKOM MTOMOIIN YIUTEIIO B CO3IaHUN pabodell mporpaMMBbI 10 Y4eOHOMY TIPEIMETY.

®usnKa ABISETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YY€OHBIX ITPEIMETOB, IIOCKOIBKY (DU3MUYECKHE 3aKOHBI JIKAT B OCHOBE MTPOIIECCOB
U SIBJICHUH, N3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMUEH 1 (U3NUECKOi reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
MIpeloCTaBIIsIeT Haubosee sicHble 00pa3Lbl MPUMEHEHHUS] HAYYHOI'0 METO/1a TIO3HAHMSI, TO €CTh CII0c00a MOJTyuyeHUs! JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa 13 r1aBHBIX 3a/1a4 PU3NYECKOro 00pa30BaHus B CTPYKType 00I1ero o0pa3oBaHus COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH
U MHTEpeca K HayKe y 00yJaromuxcs.

Nzyuenune ¢pusuku Ha 6a30BOM ypOBHE MPEIIOJIAraeT OBJIAJICHUE CISAYIOIIMMHI KOMIIETEHTHOCTSIMHU, XapaKTePU3YyIOIUMH €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

Hay4YHO OOBSCHATH SABJICHUA,
OICHMUBATh U IIOHUMATh 0COOEHHOCTH HAaY4YHOT'O UCCJIICIOBAHUS

HHTCPpHIPCTUPOBATL JAHHBIC U UCIIOJIb30BAThL HAYYHBIC JOKA3aTCIILCTBA JIA MTOJIYUCHUA BBIBOJOB.



[enu n3yuenus (GpU3MKKU Ha ypOBHE OCHOBHOIO 0011ero oopazoBanus onpezaeneHsl B Konnenuun npenogasanus yueOHoro npeamera «Pusuka» B
o0pa3oBaTenbHbIX opraHuzanusax Poccuiickoil @enepaiuy, peaan3yonmx OCHOBHbIE 00111e00pa30BaTeIbHbIC IPOIPAMMBI, YTBEPKIAEHHON pelieHueM
Komnerun Munncrepcrsa npocsenienus Poccuiickoii @eneparun (mpotokoi ot 3 nexadps 2019 r. Ne [TK48H)

Hean uzydyenus pusnku

NpUOOpEeTeHNnEe HHTEpeca M CTPEeMJICHUS OOYyYalolMXcs K HAYYHOMY HW3YYCHHIO MPHUPOJBI, PA3BUTHUE WX HHTEIUICKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE IPEICTABICHUNA O HAYYHOM METO/IE MTO3HAHUS U (JOPMUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOLIECHUS K OKPY)KAIOIIUM SIBIICHUSIM;
(hopMUpOBaHHE HAYYHOTO MUPOBO33PCHHUSI KaK Pe3yIbTaTa U3YUCHHsI OCHOB CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
(dbopMUpOBaHUE MTPEICTABICHU O posid (PU3UKH JIJIsl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

pa3BHUTHE TPEJICTABICHUI O BO3MOXHBIX cdepax Oymymier mpodecCHOHaTbHON JEATSIBHOCTH, CBA3aHHON ¢ (DM3HMKOM, MOATOTOBKA K JalIbHEHIIIEMY
00yUYEHUIO B 3TOM HaIPaBIICHUHU.

HOCTI/I)KGHI/IG ATHUX IeNIeH [MporpamMmel 110 (1)I/I3I/IKC Ha YPOBHE OCHOBHOI'O 06Iuero 06p8.30BaHI/I$[ obecneynBaeTcs PCIICHUEM CICAYIOIUX 3ada4.

npruoOpeTeHue 3HaHUI O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAHUYECKHX, TETNIOBBIX, dJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;
MpHOOpeTeHNnEe YMEHUH OMUCHIBATh U OOBACHATH (PU3NYECKUE SIBICHUS C UCTIOIB30BAaHUEM TOTYYCHHBIX 3HAHHIA,

OCBOCHHE METOJIOB PEIICHHs MPOCTEHIINX pacu€THBIX 3a/1a4 C MCIIOJIb30BaHUEM (DM3MUYECKUX MOJIENICH, TBOPYECKUX U MPAKTUKOOPHEHTUPOBAHHBIX
3ajauy;

pa3BUTHE YMEHHU HaONI0JaTh TNPHPOJHBIC SIBICHUS W BBIIOJIHITH ONBITH, J1a0OpaTOpHbIE pPabOTHl M AKCIEPUMEHTAIBHBIE HCCIEOBAHUS C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

OCcBOEHHUE MPUEMOB paboThl ¢ MH(pOpMaLUel (PU3NUIECKOrO COAepk aHUs, BKItoUas UH(POpPMALMIO O COBPEMEHHBIX JOCTHKEHUSIX (U3UKU, aHAIU3 U
KpUTHYECKOE OlIeHHBaHUE NHPOpMAIUY;

3HaKOMCTBO coO cepamu mpodecCHOHANBHOW NeSTENFHOCTH, CBS3aHHBIMH C (U3UKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha
JOCTHKEHUSX (PU3NYECKOI HayKH.

Ha u3yuenue ¢uzuku (6a30Bblii ypOBEHB) Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus 0TBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B

HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B Helemio).



[Ipennaraemslii B mporpamme mo (Qu3uKe MnepedyeHb JabOpaTOpHBIX pabOT U OMBITOB HOCUT PEKOMEHIATENbHBIM XapakTep, YYUTeNb JejiaeT
BBIOOD MpOBeIeHNs Ta00PaTOPHBIX PA0OT U OMBITOB ¢ YUETOM MHIUBUIYaTIbHBIX OCOOCHHOCTEH 00yUaronXcsl, CIMCKA SKCIIEPUMEHTAIBbHBIX 3aJJaH UM,
IpeJUlaraéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'O SK3aMeHa 10 (PHU3HKeE.

COJAEP/KAHUE OBYYEHUA

7 Kjaacc
Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®dusuka — HayKa O Ipupoac. SIBneHUs Mpupoabl. Ddusznyeckue SBICHHS: MCXAaHUYCCKUC, TCIIJIOBBIC, JJICKTPUYCCKUC, MAarHUTHBIC, CBCTOBELIC,
3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3Mepenue Quandeckux BenuuuH. Pusnyeckue mnpubopsl. [lorpemuocts u3mepeHuil. MexayHapoaHas cucTema
€I HHALI.

Kax (bHSI/IKa U Apyrue €CTCCTBCHHBIC HAYKU U3Yy4arOT INPUPOAY. ECTCCTBCHHOHay‘IHHﬁ MCTO/J IIO3HAaHHA: Ha6J'IIO,I[CHI/Ie, IMOCTAHOBKA HAYYHOI'O

BOIIPOCA, BBUIBMJKCHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIOTE3, 00BbsICHEHWE HAOIMogaeMoro sieieHus. Onucanue (U3HUYECKUX SBICHUH C
IIOMOILIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHunueckue, TEMIOBbIE, IEKTPUUECKUE, MarHUTHBIE, CBETOBBIE SIBJICHHUS.
2. ®uznveckue MpUOOPHI U MPOIIETypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM U IIU(POBBIM MTPHOOPOM.

Jlabopamopuvie pabomsl u onvimol.

1. OnpeneneHue NEHBI IEICHUS IKAIBl H3MEPUTEIHLHOTO TIPUOOPA.
2. U3mepeHne pacCTOSHUIA.



W3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasmMepoB MaJIbIX TEl.

N3mepenue remneparypsl Ipy NOMOILHU KUIKOCTHOTO TEPMOMETPA U JaT4YUKa TEMIIEPATYPBI.

[IpoBenenue ucciaenoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTh IMOJIETA IIAPUKA, MYLIEHHOTO I'OPU30HTAIBHO, TeM Ooiiblie, 4eM OoJiblie
BBICOTA IIyCKa.

©o ok~ w

Pasnen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHUH BelleCcTBA.
CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, 10KAa3bIBAOIINE JUCKPETHOE CTPOEHUE BEIIECTRA.
JIBmkenue yactuil BeuiectBa. CBsi3b CKOPOCTH JIBHKEHUS YAaCTHUIL C TeMIiepatypoil. bpoyHoBckoe aBuxenue, nuddysusi.

BzaumojeilicTBre yacTuil BelecTBa: MNPUTAKCHUC U OTTAJIKHNBAHHC.
AFpeFaTHBIe COCTOSAHHA BCUISCCTBA: CTPOCHHC I'a30B, )KPII[KOCTGIZ u TBépI[BIX (KpI/ICTaJ'IJ'II/I‘IeCKI/IX) Tel. B3aumocBs3b MCKAY CBOMCTBaMH BCIICCTB B

Pa3HBIX arp€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIIPDHBIM CTPOCHHUCM. Ocob0eHHOCTH arperaTHbiX COCTOSTHUH BOJBI

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JABHKEHHUSL.

2. HabGmrogenue nuddysuu.

3. Habmonenue siBineHui, 00BACHIIOMUXCS TPUTSHKEHUEM WM OTTAIKHBAHUEM YaCTHIL BEIIECTBA.
Jlabopamopuvie pabomsl u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PsJIOB (C HCTIOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI IO HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEHCTBHSI CHII MOJIEKYJISIPHOTO TTPHTSKCHHUS.

Pasznea 3. /IBukeHHe U B3aUMOJACHCTBHE TeJl.



Mexannueckoe IBukeHHE. PaBHOMepHOe M HepaBHOMepHoe nBmkeHue. CkopocTb. CpenHsss CKOpPOCTh IMPH HEPABHOMEPHOM JBUIKCHHH.
PacuérmyTi u BpeMeHU JBHKEHUS.

SIBnenue HUHCPpLUMU. 3aKoH HHCPIHUH. BBaHMOﬂeﬁCTBI/Ie TCJI KaK IpUYWMHA U3MCHCHHA CKOPOCTH ABUIKCHHSA TCII. Macca kak MCpa MHCPTHOCTHU
tena. I[10THOCTE BelecTna. CBS3b IJIOTHOCTH C KOJIMYCCTBOM MOJICKYJI B €AUHULIC 00BéMa BCIICCTBA.

Cuna xak XxapakTepucTuka B3auMosencTBus tei. Cuna ynpyroctu u 3akoH ['yka. MI3smepeHue cuibl ¢ IOMOIIBI0 TUHAMOMETpA. SIBIECHUE TATOTEHUS U
cwia Tskectd. Cuna TspKecTH Ha Ipyrux miaaHerax. Bec tena. HeBecomocTs. CroxeHue cuil, HallpaBJIEHHBIX 110 OHOM NpsiMoi. PaBHOAECTB yro11ast
cwi. Cuna tpenus. TpeHue CKOIbKEeHUs U TpeHUe MOoKoA. TpeHue B IpupoJe U TEXHUKE.

Hemoncmpayuu.

HalsmoieHne MEXaHn4ecKoro IBHKEHHS Tela.

H3mepeHre CKOPOCTH MPSIMOJIMHEHHOTO IBHIKCHHUSI.
Habnronenue siBiieHUs] HHEPLIWH.

HaGumoieHre n3MeHeH s CKOPOCTH TPH B3aUMOICHCTBUH TEJL.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEL.

Crio)KeHue CHJl, HAPABICHHBIX 110 OHOM HPSMOI.

SourwdE

Jlabopamopuvie pabomol u onvimol.

Omnpenenenne CKOPOCTH paBHOMEPHOTO JIBUKEHUS (IIapHKa B 5KUIKOCTH, MOJIETH 3JIEKTPUUECKOr0 aBTOMOOMIIA U TakK Jajiee).
Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM IapuKa 110 HAKIOHHOM MIIOCKOCTH.

Omnpenenenue IOTHOCTU TBEPAOIO TeNA.

OmnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHus (eopManun) NpyKUHbI OT MPHI0KEHHON CHJIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHMSI CKOJIBKEHUSI OT Beca TeJla U XapaKTepa COMPUKACAIOIINXCs TOBEPXHOCTEH.

arONE

Pa3nea 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

HNasnenne. CrniocoObl yMEHBIIEHHMs] M YBEIWYEHUs JaBieHUs. JlaBneHue rasza. 3aBUCUMOCTb [JaBJIEHMsI raza OT 00bEMa, TemIepaTyphl.
[lepenauanaBnenust TBEPABIMU TENAMHU, KUAKOCTIMU M Tra3amu. 3akoH [lackans. [TneBMaTuueckue MamnHbl. 3aBUCHUMOCTb JABJICHUS JKUIKOCTH OT
rinyounsl. ['uapocrarnyeckuii napagokc. Cooduraronuecs cocyabl. [ MapaBiueckue MexaHu3Mbl



Atmocdepa 3emumn u armocepHoe naBieHue. [IpuumHBl CymiecTBOBaHHUS BO3AYIIHOW o0omouku 3emun. OmbiTt Toppuyennu. M3mepenwne
aTMoc(hepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOro JaBI€HUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! At uamMepeHust arMochepHOro AaBICHHUS.

JlelicTBUE JKUAKOCTM M raza Ha MOTIpyXKEHHOe B HMX Teno. BelTankuBaromas (apxumenosa) cwia. 3akoH Apxumena. IlmaBanume Ten.
BosnyxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmmarommuecst CoCy/bl.

I'mapaBnnueckuit mpecc.

[IposiBnenue aecTBust aTMOCHEPHOTO JTABJICHHUS.

3aBHCHMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOUIEHUS IJIOTHOCTEHN TeNa U KUJKOCTH.

N~ WNE

Jlabopamopuvie padbomol u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIKOCTH YaCTH Tea.

OrnpezeneHne BbITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TENO, MOTPYXKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJIO B dKUJIKOCTH, OT MacChl Tea.

OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh BBITATKUBAIOIIEH CUJIBI, JEHCTBYIOLIEH Ha TENO B KUAKOCTU, OT 00BEMA MOTPYKEHHON B KUIKOCTh
YaCTH TeJa U OT INIOTHOCTH KHUIKOCTH.

5. KonctpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIIpe/ieTICHHE €€ TPY30MOAbEMHOCTH.

AwnhE

Pa3nea S. PaGora n MOIIHOCTB. JHEPrus.

Mexanunueckasi pabota. MOITHOCTb.



[IpocTeie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAas TUIOCKOCTh. [IpaBuio paBHoBecus priyara. [IpumeHeHne npaBuia paBHOBECHS phluara K OJIOKY.
«3omnotoe npaBuno» mexanuku. KITJ] mpocTeix mexanuzMoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanngeckast OHCPIHUA. Kunernueckas u MOTCHIMaJIbHAsA SHEPIUs. HpeBpameHHe OJHOI'O BHJA MEXaHUUYEeCKOM OHEpPIUu B prrOﬁ. 3aKkoH
COXPAHCHUS SHCPIUH B MCXAHUKCE.

Jemoncmpayuu.
1. TIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Onpenenenue paboThl CHIIbI TPEHUS P PABHOMEPHOM JBH)KEHUU TE€Ja [0 TOPU30HTAILHON MOBEPXHOCTH.
2. HccrnenoBanue ycinoBHi paBHOBECHS pblyara.
3. Usmepenne KI1J] HaKIOHHOH MJIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KVIACC

Pa3pnen 6. TenioBblie iBJICHUS.

OCHOBHBIC TIOJ0XKEHHS MOHCKYHHPHO'KHHCTI/IIICCKOI}'I TCOpHU CTPOCHHA BCIICCTBA. Macca u pasMepbl aTOMOB U MOJICKYII. OHBITH,
MOATBCPIKAAOIINEC OCHOBHBIC ITOJIOKCHUA MOJ'ICKy.]'IHpHOKHHCTH‘IGCKOﬁ TCOpHUHU.

MOI[CJ'II/I TBépI[Ol"O, KHUAKOTO U ra3oo6pa3H0ro COCTOSIHUM BCIICCTBA. KpI/ICTaJIJ'II/I"IeCKI/Ie u aMop(bHHe tena. OObICHECHUE CBOICTB ra3os, )KH)IKOCTCﬁ u
TBépI[BIX TEJ Ha OCHOBE ITOJIOKSHHUHN MOJ'ICKy.]'IprHO-KI/IHeTI/ILIGCKOI\/II TCOpHHU. CMaunBaHue U KanmuJUIAPHBIC ABJICHUS. TemmoBoe paciIupeHUEC U CKATUC.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMXKEHHS 4acTHIl. BHyTpeHHss sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEU
SHEPTHUU: TEIJIoNepeaaya U coBepiIeHue padoThl. Buibl Terionepenayu: TemIoNpOBOIHOCTb, KOHBEKIINS, U3TyUCHHE.

KonuyectBo TernoTsl. Y aenbHas TEINIOEMKOCTh BelllecTBa. Terioo0MeH 1 TeII0BOE paBHOBECHE. Y paBHEHHE TeIUIoBoro Oananca. [InaBinenue u
OTBEpJIeBaHHE KPHUCTAIIMUECKUX BEIECTB. YJelbHas TeruloTa miaBieHus. [lapoobpaszoBanue u xonHaeHcauus. Mcmapenue. Kumenue. YnenbHas
TeIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUS.



BrnaxnocTs Bo3ayXa.

DHeprus TOMBa. Y IeiabHas TEIJI0Ta CrOPaHUS.

[Tpuanmne! padoTh! TermnoBbix neurateneit KIT/ rermoBoro asurarens. TerioBble IBUTATENN U 3aIIUTa OKPYKAFOIIEH CPEIIbI.
3aKOH COXpaHEHUs U NIPEBPAILEHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpavyuu.

Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGroieHne SBICHUI CMAaYUBAHMS M KAIMAJUTSIPHBIX SBJICHUM.
Habmroenue TenioBoro pacuimpeHus Tel.

W3meHeHne naBiieHUs Ta3a Mpyu U3MEHEHUN 00bEMA U HAarpeBaHUH HITH OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunael reruionepenayu.

OxutakIeHre py COBEPIICHUN PaOOTHI.

HarpeBanue nipu coBepiieHIH padOThI BHSITHUMHE CHJIAMH.

0. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

1. HaGmronenue KUIeHus..

12. HaGnroieHre mocTOSHCTBA TEMITEpaTyphl IPH IJIaBICHUU.

13. Mopenu TEIIOBLIX ABUTATENEH.

RRO©oo N ORWNE

Jlabopamopuvie pabomsl u onvimol.

OnebIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WIIM caxapa.

OnpIThI 10 HAOIIOEHUIO TETJIOBOTO PACIIMPEHMsI Ta30B, )KUJKOCTEN U TBEPABIX TEl.

Omnpenenenue 1aBaeHNs BO3AyXa B OasIOHE MINPHILIA.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJIEHUSI BO3IyXa OT €ro 00bEMa U HarpeBaHUs W OXJIaKICHHUSI.

ITpoBepka runoTessl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA KHUIKOCTH B TEPMOMETPUUECKOI TPYOKe OT TeMIepaTyphl.
Habmoienne n3MeHeHus: BHyTpEHHEH SHEPTUU Tejla B pe3ysbTare Terionepeayn U paboThl BHEIIHUX CHJL.

NookowhE



8. HccnenoBaHue sSBJICHHS TEIJIOOOMEHA MTPH CMEITUBAHUY XOJIOJHON M TOPSYCH BOIBI.

9. Ormpenenenne KOJIUYECTBA TEIUIOTHI, OTYYEHHOTO BOJOU MPHU TEMIIO0OMEHE C HArPETHIM METAITMYCCKUM LIHIIHHIPOM.
10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mnporecca UCapeHHus.

12. OnpeneneHre OTHOCUTENHHON BIKHOCTH BO3TyXa.

13. Onpenenenue yneapHON TEIUIOTHI TUIABJICHUSI JIb/IA.

Pa3znes 7. JjiekTpryeckre U MATHUTHBbIE SIBJICHUS.
OnexTpusanus Tein. J[Ba poaa siaekTpuueckux 3apanoB. B3aumonelictBue 3apsbkeHHbIX Tel. 3akoH KyrnoHa (3aBUCUMOCTD CHJIB B3aUMOACHCTBU S

3apsHKEHHBIX TEJ OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEJIaMu).
DnexTpuueckoe mojie. Hanpssk€HHOCTD eKTpudeckoro mosst. [IpuHIun cyneprno3uiuu MeKTPHUecKUX MoJeil (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snexkrpuueckux 3apsanoB. DIeMeHTapHbIN deKkTpudeckuid 3apsn. Ctpoenue atoma. [I[poBOAHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3aps/a.

DNEeKTpUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. VICTOUHMKH ITOCTOSHHOTO TOKA. JIeHCTBUS 3JIEKTPUYECKOIO TOKA (TEII0BOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B AKUAKOCTSX U razax.

Onektpuueckas 1enb. Cuia Toka. DiekTpruieckoe Hanpsbkenue. CopoTHBICHHE MPOBOAHUKA. Y ICIBHOE COMPOTUBIIEHUE BelecTBa. 3akoH OMa st
yuacTka nemnu. [locnenoBaTensHOe U apauielbHOE COSTMHEHNE TIPOBOIHUKOB.

Pabota u MouIHOCTh A5eKTpudecKkoro Toka. 3akoH Jxoymns—Jlenmna. DnekTpuueckue Henu 1 NoTpeOuTeNun ieKTpuieckoi s3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHCE.

IToctosiHHBIE MarHUTHI. B3anMoelicTBHE NOCTOSTHHBIX MarHUTOB. MaruuTHoe nose. MarautHoe nosie 3eMJIi ¥ €ro 3HaueHue s )KM3HU Ha 3eMIIE.
OmneIT OpcTena. MarHuTHOE 1oJie 3JIEKTpUYecKoro Toka. [I[pumMeHeHue 371eKTpOMarHuToB B TeXHUKE. JlelicTBre MarHUTHOTO MOJIsl Ha IPOBOJHUK C
TOKOM. DJIEKTPOJIBUraTeNb IOCTOSTHHOTO TOKA. Vcronb30oBaHue 3IeKTpoABUraTeNiel B TEXHUYECKUX YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OmnbiTel Dapanes. SBneHue snekTpoMarauTHON MHAYKIUU. [IpaBumno Jlenma. Dnexkrporenepatop. CrocoObl MOTyYeHUS dIEKTPUIECKON IHEPTHH.
DNEeKTPOCTAHIIMN Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHH.



Jemoncmpayuu.

BOoo~NoOOR~WDNE
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25.

DnekTpusanus Tenl.

JIBa poJia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
DneKTpocTaTU4eCcKas NHIYKIHUSA.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MoaenupoBaHH€e CUIIOBBIX JJMHUM 3JIEKTPUUYECKOTO TOJISL.
HcTouHnky oCTOSIHHOTO TOKA.

JIeNCTBUA DIEKTPUYECKOTO TOKA.

DIEeKTPUYECKHUM TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3MepeHne 3JIeKTPUYECKOro HalPsyKEHUST BOJbTMETPOM.
Peocrat u marazuH conpoTUBIICHUN.

B3anmoneiicTBre NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3eIeHHs MOJ0COB MarHUTA.
MopenupoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHUTOB.
OmneIT Opcrena.

MarnuTtHOe noJjie ToKa. IIeKTPOMarHuT.

JleficTBE€ MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.
OnbiTel Dapajes.

3aBHCHMOCTD HallpaBJICHUA UHAYKIIUOHHOT'O TOKa OT YCJIOBI/Iﬁ €ro BOBHUKHOBCHUA.

DJeKTpOoreHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopuusie pabomot u onvimel.

NogakownE

©

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OnBITHI 10 HAOTIOICHHUIO SJICKTPU3AIUY Tl HHIYKIIUEH U MPU COTPUKOCHOBEHUH.

HccnenoBanue neHCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U JUDJIEKTPUKH.

COopka u mpoBepKa padOTHI JMEKTPHUUECKOH IS MTOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUIIbl TOKA.

N3mepenue u perynupoBaHue HaPsKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOpE.

OMBITHI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €r0 UIMHBI, IUIOIIAIA MOMEPEYHOro CeYEHUs U
MaTepuara.

[IpoBepka mpaBuia CI0KEHUS HAMIPSKEHUHN TIPU MOCIIEI0BATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MAPAIIEIbHOM COSMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH NEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOpE.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYILIETO Yepe3 JaMIIOUKy, OT HAIPsDKSHHS Ha HEil.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanue MarHUTHOTO B3aUMOJICHCTBUSI TIOCTOSTHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPH UX OOBbEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanue neicTBus 3IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U MAarHUTa OT CHJIbl TOKA U HAMIPABJICHHUS TOKA B KaTYIIIKE.
N3yuenune neiicTBUS MArHUTHOTO TIOJISI HA IIPOBOJAHUK C TOKOM.

KoncTpynpoBanue u usyueHue padoThl AIEKTPOABUTATENSL.

N3amepenne KIIJ[ asmekTpoaBUraTeIbHON YCTAHOBKH.

OnbIThl MO HUCCIEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW MHAYKLMH: UCCIEIOBAHME M3MEHEHHWM 3HAYEHUs W HAlpaBJICHHUS WHIYKIMOHHOTO
TOKa.

9 KJIACC

Pasznen 8. Mexannueckne siBJIeHHUS.
Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBXKEHUS. PaBHOMEpHOE NMPpSMOINHENHOE

JABHIKCHUC. HepaBHOMepHoe HpHMOHHHCﬁHOC JABMOKCHUC. Cpe,uHsm U MI'HOBCHHAsA CKOPOCTH TCJIa IIPU HEPABHOMCPHOM JIBUKCHHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHelHOe aBuxkeHne. CBoOoHoe nagenue. OnbIThl [ anumnes.



PaBHOMepHOE ABMXKEHUE TI0 OKpYykHOCTH. [lepnon u yactora obpamenus. JInnelHas u yrioBasi CKOpOCcTH. LIEeHTpOCTpeMHUTEIBPHOE YCKOPEHHE.
IIepsebiit 3akoH Hprorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipunnun cynepnosuuuu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHuUs: cujla TPEHUsI CKOJIbKEHMSI, CUJIa TPEHMSI ITOKOS, IPYT'He BUJIbl TPEHUS.

Cuna TsKecTu M 3aKOH BCEMHUPHOI'O TATOTEHUA. YCKOpeHHe cBoOoaHOro majeHus. JIBmxenue miuaHer Bokpyr Comnnua. IlepBas kocmuueckas
cKopocTb. HeBecOMOCTB U IIeperpyskH.

PaBHOBecue maTtepuanbHOU TOUKUA. AOGCONOTHO TBEpHOE Teno. PaBHOBecne TBEPIOTO Tena ¢ 3aKpEIUIEHHON OChbIO BpalieHus. MOMEHT CHJIBL.
LlenTp TsxecTu.

I/IMHy.]'ILC tena. U3menenue HMITYyJIbCA. I/IMHyJ'IBC CHIIBI. 3aKOH COXPAaHCHUSA UMITYJIbCA. PeakTuBHOE JBMXKEHUE.

Mexanuueckass padota U MouHOCTb. Pabora cun TskecTd, ynpyroctd, TpeHus. CBs3b 3Hepruu U padothl. [loTeHnuanbHas sHeprus Tena,
IIOJHATOIO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHumanbHas sHeprusi cxarod npyxuHel. Kunernueckas sHeprus. TeopemMa 0 KMHETMYECKOH DHEPIHH.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

Jemoncmpayuu.

HabitoieHne MexaHn4eckoro JIBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

CpaBHeHHE IMyTEHN U TPAEKTOPUI IBUIKEHUS OJJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaOnroneHue 1BUkKEHUs Tela 110 OKPYKHOCTH.

HaGntonenne MexaHWYeCKMX SBICHHH, MPOUCXOAANMX B cucteMme orcuéra «Tenexkxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHHU
OTHOCHUTENIbHO KaOuHeTa (PU3NKHU.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.

HaGnroneHune paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TEN.

9. H3meHneHue Beca Tena MpU YCKOPEHHOM JIBH)KEHUH.

oo wdE
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10. ITepenaya uMiyabca Mpu B3aMMOACHCTBHH TElL.

11. Ilpeo6pazoBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. CoxpaHenue UMITyIbCa IPU HEYIIPYTOM B3aHMMOICHCTBUH.

13. CoxpaHenue uMIyabca pu abCOJIFOTHO YIIPYroM B3auMOJEHCTBUU.

14. HaGnroenue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHue MeXaHUYECKOM HEPrUH MIPU CBOOOIHOM Ia/ICHHUH.

16. Coxpanenue MEXaHUYECKON SHEPTUH MIPH JBMXKEHUH TeJla MO ICHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHncTpynpoBanue Tpakrta AJisi pa3roHa v JATbHEHIIIEro paBHOMEPHOTO JIBYKCHUS [IIAPUKA UITH TEIIEKKH.
Omnpenenenne cpeHel CKOPOCTH CKOJIBKECHUS OpyCcKa WM JBWKCHHS IApHUKa 110 HAKIIOHHOW IJIOCKOCTH.
OmnpeneneHre yCKOpEHUs Teja IPH PAaBHOYCKOPEHHOM JIBMKEHHH 0 HAKJIOHHOMW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPESHHOM JBHKCHHH 0€3 HaYaJIbHON CKOPOCTH.
[TpoBepka THIIOTE3BI: €CIM MPHU PaBHOYCKOPEHHOM [BM)KCHUU 0€3 HA4YaJIbHOW CKOPOCTH ITYTH OTHOCSATCS KaK psiji HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE TIPOMEKYTKHA BPEMEHH OMTHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKECHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHSL.

Onpenenenne KodphUIIMEHTA TPESHUS CKOJIBLKCHHSL.

OnpeneneHue )XECTKOCTH TPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS PH PABHOMEPHOM JIBMDKCHUU TeJla TI0 TOPU30HTAILHOM MOBEPXHOCTH.

10 Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a C UCIOIH30BAaHUEM HETIOABMKHOTO U TIOJIBUKHOTO OJIOKOB.
11. Vzydenue 3akoHa COXpaHEHUS SHEPTHH.

agrOdE
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Pa3zgen 9. Mexannueckue KoJe0aHUA M BOJTHBI.

KonebarenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKN KOJIEOAHUMN: NTEPHO/J, 4YaCTOTa, aMIUIUTyAa. MaTreMaTH4eCKUil 1 IPY>KMHHBINA MasTHUKU.
[IpeBpartiieHre sHEPrun Npu KoJaeOaTEIbHOM JBHKEHHUH.

3aTyxa101uHe KoJIeOaHMsI. BBIHY)KILGHHLIC kojieOanms. Pe3onanc. Mexannueckre BOJHBI. CBOMCTBA MEXaHHYCCKHX BOJIH. HpOI[OJ'ILHI)Ie 151
IMOICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH eé pacnpoCTpaHCHUH. MexaHn4decKre BOJHbBI B TBép,[[OM TECIE, CeliCMHUYECKHE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpas3ByK.



Jemoncmpayuu.

Habmonenue xosne6anuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

HaGimoienne BBIHYKICHHBIX KOJIeOaHUH 1 pe30HaHCA.

PacrnipocTpanenue npo0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HaGmoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUH PE30HAHC.

U wdE

Jlabopamopuusie pabomot u onvimel.

OmpeneneHne 4acTOTHI U EproJia KOIeOaHUH MaTeMaTHIEeCKOT0 MasTHHKA.

Omnpenenenne 9acTOTHI U MEPHOAA KOIeOaHUH IPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHMOCTH TIEpUo/ia KOJIeOaHHI TTOABEIIEHHOTO K HUTH TPpy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJICOAHNUHN MPYKUHHOTO MAasiTHUKA OT MACChI TPy3a.

[TpoBepka HE3aBHCUMOCTH NEpUOa KOoJIeOaHUi Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a.

OmnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTb MEPHUO/Ia KoJIeOaHUl MPYKMHHOTO MAasTHUKA OT MACCHI Ipy3a M KECTKOCTH MPYKHUHBI.
W3mepenue yckopeHust CBOOOIHOTO MaACHUs.

NogakrowhE

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M JIEKTPOMATHUTHbIC BOJIHBI.

3J’IGKTpOMal"HI/ITHO€ IIoJIE. 3J'IGKTp0MaFHI/ITHI>I€ BoJIHBI. CBOMCTBa OJICKTPOMArHMTHBIX BOJIH. Ikama OJICKTPOMArHuTHBIX BOJIH. Hcnons3oBanne
OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3H.

9HeKTpOMaFHI/ITHa${ ImpupoJa CBETa. CKOpOCTL cBeTa. BoaHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.



1. CaoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOICTBA CBETA.

Jlabopamopuusie pabomot u onvimel.
1. M3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIILHOTO TenedoHa.

Pa3znea 11. CBeToBLI€ SIBJICHUS.
JlyueBas monens ceera. Mctounuku ceeta. [Ipsmonuneiinoe pacipoctpanenue csera. 3atmenus Cosnua u Jlynsl. Otpakenue cera. [lnockoe

3epKajio. 3aKOH OTPaKEHHUs CBETA.

ITpenomnenue cera. 3akoH IpeaoMieHus cBera. [lonHoe BHyTpeHHee oTpaxeHue cBeTa. Vcrnob30BaHNe MOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B ma3e. Ontudeckas cucreMa (hoToarmapara, MUKPOCKOIIa U Telieckomna. ['11a3 kak ontudeckas cucreMa. biam3opykocts u
JaJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. Clio)keHUE CIIEKTpaIbHBIX I[BETOB. Jlucmepcus cBeta.

Jemoncmpayuu.

[IpsimonuHEITHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxxeHue cBera.

ITonmyyenne n300pa’keHHii B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomiienne ceera.

OnTHyeckuii CBETOBOI.

Xox nydeit B coOuparomieit JInmH3e.

XoJ nydel B pacCEeUBarolIen JINH3E.

[Tonyuenne n300paxeHUii ¢ TOMOIIbIO JINH3.

. Ipunuun neiictBus otoanmnapara, MUKPOCKOINA U TEJIECKOTIIA.
10. Mopnens riasa.

11. Pa3noxenue 6enoro cBeTa B CIEKTp.

12. Tlony4yeHnue Genoro cBeTa Mpu CI0KEHUN CBETAa Pa3HbBIX LBETOB.

CoNoUA~AWNE



Jlabopamopuusie pabomot u onvimel.

HccenenoBanue 3aBUCUMOCTH YIUIa OTPAKEHUsI CBETOBOIO JIyda OT yIija [aJcHUs.

N3ydenue xapakTepuCcTHK N300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEJOMIIEHUS CBETOBOIO JIy4a OT yIJjla NaJeHUs Ha TPAHULE «BO31YX—CTEKIION.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOLIEH JTNH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIECH JTNH3HI.

OnbITHI 1O Pa3JIKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OmnBITH IO BOCIIPUATHIO IIBETA PEAMETOB IPH WX HAOIIOICHNUHN Yepe3 LIBETOBBIC (DUIIBTPHI.

NogakownE

Paznea 12. KBaHnToBbI€E IBJICHHUS.
Omnsitel Pesepdopaa u mianerapuas mozaens aroma. Moaens atoma bopa. Mcnyckanue u norsiomienue cBeta atromoM. KBauTsl. JInHeiuaTbie CIEKTPHI.

PannoakTUBHOCTE. AJIB(l)a, Oera- raMma-us3JjIydycHUsl. CTpOGHI/Ie dTOMHOI'O sapa. HYKJ'IOHHaH MOJCJIb aTOMHOTI'O AApa. H3zotom.
PaI[I/IoaKTI/IBHBIereBpaH_[eHI/IH. Hepnoz[ nojrypaciiaga arTOMHBIX SIJEP.

SAnepHble peakuu. 3aKOHbI COXPAHECHHSI 3aPSA0BOT0 U MaCCOBOT'O YUCEN. DHEPTHs CBSA3M aTOMHBIX siiep. CBsI3b MacChl ¥ dHEpruu. Peakiuu cunTe3a u
nenenus saep. Ucrounnku sHepruu CoJtHIA U 3BE3].

Hz(epHa;I OHCPICTHUKA. I[eﬁCTBHH pPaaruOaKTUBHBIX PI3J'Iy‘IeHPII>i Ha KUBbIC OPIraHU3MBI.

Jemoncmpayuu.

CHGKTpBI H3JTYUCHUS U MOTJIOIICHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CrexTp Bomopo/ia.

Habmtonenue TpekoB B kamepe BunbcoHa.

PaGora cuérurka MOHU3UPYIOMINUX U3TYUSHHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

oo wdE



Jlabopamopuusie pabomot u onvimel.

1. HaGnropenue CIUIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3ITY4YCHUSI.
2. VccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUU YACTULIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-0000 IO MOLYJIb.
IToBTOpUTENBEHO-00001IAIOIIMI MOy b IPEAHA3HAYEH /IJIsl CUCTEMATU3alui U 0000IIeHUs IPEAMETHOIO COACP KAaHUS U ONbITA JAESITEIbHOCTH,

npUOOPETEHHOTO IPY U3YYSHUHU BCETO Kypca (U3UKHU, a TAKXKe Ul OJArOTOBKU K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 10 (U3UKE JUIs
00yJaroImuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.

[Tpu n3yueHnn JaHHOTO MOJYJISl PEATU3YIOTCS U CHCTEMAaTH3UPYIOTCS BUJIBI IEITEILHOCTH, HA OCHOBE KOTOPBIX 00ECTIeYnBAETCS TOCTHKCHHE
MPEIMETHBIX ¥ METANPEIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHHs, (POPMHUPYETCS] €CTECTBEHHOHAYYHAs! TPAaMOTHOCTh: OCBOCHHE HAYUHBIX
METOJIOB MCCIIE0BAHUS SBJICHUIN NPUPO/Ibl U TEXHUKHU, OBJIAZICHHUE YMEHUSIMH OOBSICHITH (PU3MUECKUE SBJICHUS, IPUMEHSS [T0JIyY€HHbIE 3HAHMUSI,
peuars 3aa4u, B TOM YUCJIE KAUECTBEHHBIE U OKCIIEPUMEHTAJIbHBIE.

[IpuHIMIMATBHO AESTENLHOCTHBIN XapakTep JaHHOIO pa3zelia pealu3yercs 3a C4ET TOro, YTo 00y4aroIrecs BBIMOIHIIOT 3aaHHsI, B KOTOPbIX UM
IIPENJIaraeTcs:

Ha OCHOBE TOJIYYE€HHBIX 3HAHUN PACIIO3HABATH M HAYYHO OOBACHATH (PH3UUECKUE SBICHHS B OKPY’KAIOLIEH MPUPOJIE U TIOBCEAHEBHOM KHU3HH;
MCIOJIb30BaTh HAYYHbIE METOBI UCCIIEJOBAHUS (PU3UUECKUX SBJICHUN, B TOM YHCIIE JUIS IPOBEPKH FMIIOTE3 U MOJYyYEHUs TEOPETUUYECKUX BBIBOJIOB;

OOBICHATH HAay4YHBIC OCHOBBI HanOoJIee BaXKHBIX JOCTH)KEHUI COBPCMCHHBIX TCXHOHOFHﬁ, HaIpumep, MpakTUICCKOro UCIOJIb30BaAHU PA3JINIHBIX
HCTOYHHUKOB SHCPIUH Ha OCHOBEC 3aKOHA IPCBpAICHUSA U COXPAHCHUA BCCX U3BCCTHLIX BUJI0OB OHCPIUH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBUIEI'O OGPA30OBAHIMA

N3yuenne pu3nku Ha ypOBHE OCHOBHOTO 00IIIET0 00Opa30BaHUs HAMPABIECHO HA TOCTHKEHUE JIMYHOCTHBIX, METAITPEIMETHBIX M MPEIMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB.



B pesynbrare nzydenus (pu3MKu Ha ypOBHE OCHOBHOTO 00I1ero oopa3oBaHus y o0y4aromerocst 0y 1yT coOpMUPOBAHBI CICTYIOITNE JIMYHOCTHBIC
pe3yabTaThl B 4YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

] mposiBlIeHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NUECKON HayKH;

] IEHHOCTHOE OTHOIIIEHHE K JJOCTHXKEHUSM POCCUICKUX YUEHBIX -(DU3HUKOB;

2) rpaKIaHCKOr0 ¥ TIyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSA:

] TOTOBHOCTh K aKTHMBHOMY YYaCTHIO B OOCYXJICHHUU OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHYECKHUM MPUMEHEHHEM
JOCTHKEHUH (PU3HKHU;

(] 0CO3HaHME Ba)KHOCTH MOPAJIBHO-ITUYECKUX IPUHIMIIOB B JACSITEIBHOCTH YYEHOTIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

(] BOCTIpHSATHE 3CTETHUECKUX KaueCcTB (U3NUYECKOI HayKH: €€ rapMOHUYHOIO IOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

] oco3HaHME LIEHHOCTH (PM3UYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTA IO3HAHMUs MHUpPa, OCHOBBI PAa3BUTHUS TEXHOJIOIMH, BaXKHEHIIEH COCTaBIISIOIIEH
KYJIbTYpBbI;

] pa3BUTHE HAY4YHOU J1H0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

] oco3HaHMe LIEHHOCTH Oe30macHoro obpa3a XKM3HM B COBPEMEHHOM TEXHOJOTHUYECKOM MHpE, BaXXHOCTH IpaBHJ OE30MaCHOrO MOBEJCHHS Ha
TpPaHCIOPTE, Ha JI0POTax, C AEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX YCIOBUSAX;

] chopMHpPOBaHHOCTb HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OIIMOKY M TaKOr'o e IpaBa y APYroro 4ejJoBeKa;

6) TpyaoBOro BocnUTAHUS:

] akTUBHOE y4yacTHe B PEUICHWH NPAaKTUYECKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTEIbHOW OpraHM3alUHU, ropoja, Kpas) TEXHOJIOTHYECKOH U
COLIMAJIbHOW HAIPaBJIEHHOCTH, TPEOYIOLIUX B TOM YKCie U (PU3MUECKUX 3HAHUM;

[l mHTEpeC K MPaKTUYECKOMY M3yUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0OJIOTMYECKOT0 BOCIIMTAHMSI:

] opueHTaMs Ha MpUMEHEHHe (PU3MUECKUX 3HAHUM NI pelIeHus 3a7ady B o0JacTH OKpYXarollel cpeipbl, MNIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX
BO3MOJKHBIX ITOCJEACTBUM JJI1 OKPYKAFOIIEH CPEIbI;

[ oco3HaHMe T00ABHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX PelIeHus;

8) ajanTanuu K U3MEHAIOIIUMCH YCJIOBHAM COLMATBHON M NPUPOAHOH Cpelbl:



] moTpeGHOCTh BO B3aWMOJCHCTBUU TPHU BBITOJHEHUH HCCIEIOBAHUN M MPOEKTOB (PU3MUYECKOW HANpaBIEHHOCTH, OTKPHITOCTH ONBITY M 3HAHUAM
JPYTHX;

] moBBIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1A TeIbHOCTD;

] moTpeOHOCTH B (hOPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCIIE (OPMYITUPOBATH HJICH, IIOHATHS, THUIIOTE3BI O PU3HMYECKUX O0BEKTAX U SABICHUSX;

] ocoznanue AeUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007aCTH (U3UKH;

] maHMpOBaHKE CBOETO PAa3BUTHS B IPHOOPETEHUH HOBBIX (DU3MUECKHUX 3HAHUIA;

] cTpemileHHe aHAJIM3UPOBATh U BBISIBIISATH B3aUMOCBSI3U IPUPO/IBI, 00IIIECTBAa M SKOHOMHUKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PM3NYECKUX 3HAHUH;

(] oLieHKa CBOMX AEHCTBUH € y4ETOM BIMSHHS Ha OKPYXKAIOUIYIO CPely, BOSMOKHBIX TTI00ATBHBIX MTOCIIECTBUIA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynprare oOcBoeHWsT TmporpaMMbl 10 (U3MKE HA YpOBHE OCHOBHOTO 0O0mero oOpa3oBaHus Yy oOydaromierocs OyayT
c(hOpMUPOBAHEI MeTANPeIMETHBIE Pe3yabTaThl, BKIIOYAIONIUME I03HABATCIILHBIC YHUBEPCAIbHBIE YUCOHBIC JECHCTBUS, KOMMYHHKATHBHBIC
YHUBEPCAJIbHbBIC YUCOHBIE ICHCTBUS, PErYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUSI.

ITo3HaBaTe/IbHBbIE YyHHBepcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHHIA);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaccu(UKAINK, OCHOBAHUS i1 0000IIEHUS 1 CPAaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTU U MTPOTUBOPEUHS B pacCMaTpPUBAEMBbIX (paKTax, TaHHBIX U HAOTIOIEHUSX, OTHOCAIIUXCS K (PU3NUECKUM SBJICHUSIM;
BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIEC CBSI3U MPHU U3YUYEeHUU (PU3MUECKHX SBICHUN U MPOLIECCOB, JEJaTh BHIBOJBI C MCIOJIb30BAaHUEM JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKTIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3MUECKUX BEJIUYUH;

CaMOCTOSITENTFHO BBIOMPATh CIOCOO pemieHus y4eOHOW (u3uueckoi 3afaud (CpaBHEHHE HECKOJBKUX BAapUAHTOB peIIeHHs, BBIOOp Hamnboee
MOAXOSIIETO C YYETOM CaMOCTOSITEIFHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarelibcKue AeiiCTBHS.
HCIT0JIB30BATh BOIIPOCHI KaK I/ICCJ'IG)IOB&TGJ'[BCKHIZ WHCTPYMCHT ITO3HAaHUA,

MPOBOANUTH IO CAMOCTOSITETLHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXKHBIA (U3NUYECKUN DIKCIEPUMEHT, HEOOINbIIOe HCCIeqoBaHue (PU3NIECKOro
SIBJICHU S,



OLICHUBATh HA MPUMCHUMOCTb U JOCTOBCPHOCTD I/IH(I)OpMaLII/IIO, MOJIYYCHHYIO B XOAC UCCIICIOBAHUA WUJIN SKCIICPUMCHTA,

CaMOCTOATECIIbHO (I)OpMy.]'II/IpOBaTB O606H.I€HI/I${ W BbIBOJIbI 110 pE3yJibTaTaM HpOBC,Z[éHHOFO Ha6J'IIOI[eHI/I$I, OIlbITa, UCCIICAOBAHUSI,

IMPOTrHO3UPOBATH BO3MOKHOC l[aJIBHef/'II_HCC pa3BUTUC (bI/ISI/I‘-IeCKI/IX IMpONLECCOB, a TAKKC BbIABUTATH IPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCIIOBUAX
1 KOHTEKCTax.

PatGora ¢ undgopmanmeii:

IPUMEHATh pa3IMyYHbIe METOJbl, HHCTPYMEHTBl U 3alpOChl MPHU MOUCKE M 0TOOpe MH(OPMALMM WM JAHHBIX C YYETOM MPEATIOKEHHOH ydueOHOMH
¢buznueckoil 3anauu;

aHAJIM3UPOBATh, CUCTEMATH3HPOBATH M HUHTEPIPETUPOBATHh HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpeE/ICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (DopMy IpelacTaBieHHs MHGOpPMALMK M WIIIOCTPUPOBATh pPELIAEMble 337aYd HECJIOKHBIMU CXEMaMH,
JararpaMMaMu, HTHOU rpaduKoi 1 MX KOMOMHAIMSIMH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelcTBHUA:

B X0JIe 00CYXIIeHHsI Y4eOHOT0 MaTepualia, pe3yJbTaToB JabOpaTOPHBIX pabOT M MPOEKTOB 33aJaBaTh BOMPOCH! MO CYIIECTBY OOCYKIaeMOW TEMBI U
BBICKa3bIBaTh UJIEH, HAllEJICHHbIC HA PEIICHUE 3a/1a41 U MOJIepKaHue 0J1aro)KenaTelbHOCTH OOIIEHUS;

COIIOCTABJIATH CBOM CY)KJIEHUS C CYXJACHUSIMU JPYTUX YYACTHUKOB JlManora, oOHapyXUBaTh pa3IndyKle U CXOACTBO MO3UIIH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

MyOJINYHO TPE/ICTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (PU3HMUECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICTOBAHMS, IPOCKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUYyaIbHON pabOTHI MPU peIIeHUN KOHKPETHOU (h13UUECKOi mpoOIeMsbl;

NPUHUMATh LEIH COBMECTHOW JESITeIbHOCTH, OPraHHU30BBIBATH JAECUCTBUSA IO €€ JOCTHKEHHMIO: pacHpelessiThb poJiM, OOCYX JaTh IPOLECCH U
pe3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIeH;

BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTas KAYECTBEHHOI'O Pe3yNbTara [0 CBOEMY HAINPaBJICHHUIO U KOOPJIUHUPYS CBOU JAEHCTBUS C APYTMMHU YJI€HAMU
KOMAaHJbl;

OLIEHMBATh KAYECTBO CBOETO BKJIA/1a B OOLIUI MPOAYKT MO KPUTEPUSIM, CAMOCTOSTENIbHO CPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSL.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS
Camoopranmusanmus:

BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYallUsX, TPEOYIOUINX s peIieHus (PU3MUeCKUX 3HaAHUIA;
OpPUEHTUPOBATHCS B PA3IMYHBIX [TOAX0/1aX MPUHATHUS pelIeHUH (MHAUBHUIyaIbHOE, IPUHITHE PEILIEHUs B TPYIINe, IPUHATHE PELICHUI TPYyIIIoif);



CaMOCTOSITENILHO COCTABIISATh AJITOPUTM pPELICHUs (PU3MUECKON 3aJa4 WIM IJIaHA HCCIENOBAHUS C YYETOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MPE/IIaracMble BAPHAHTHI PEIICHHIA;
JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIL, AMOLMOHAIbHBINA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IiaH €€ U3MEHEHNUS,

OOBSICHATH PUYMHBI JOCTIKEHUS (HETOCTUIKECHHUS) PE3yIbTATOB JIEATEILHOCTH, 1aBaTh OLIEHKY MIPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ICATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO UCCIIE0BaHMS WIM NIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO JIPYroro YeJIOBEKa B XOJI€ CIOpa UM IUCKYCCUHU HAa HayYHYIO TEMY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
IIPU3HABAThH CBOE MPaBO Ha OMIMOKY MPU pelieHUH (PU3NYECKUX 3a/1a4 WM B YTBEP)KACHUAX HA HAYYHbIE TEMbI U TAKOE e MIPAaBO PYroro.

INPEAMETHBIE PE3YJIBTATbBI
K koHIly 00yueHus B 7 Kjacce peMETHbIE pe3yJIbTaTbl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHIM:

UCIOJIb30BaTh MOHATHUS: (PU3NUECKHE U XUMHUECKUE SIBICHUS, HAOIIOACHNE, SKCIIEPUMEHT, MOJIeIb, TUTIOTE3a, €INHUIBI (PU3NYECKUX BEIHUYUH, aTOM,
MOJIEKYJa, arperatHble COCTOSIHUSI BeliecTBa (TBEpIOE, KHUAKOE, Ta3z000pa3HOe), MeXaHW4ecKoe JBIKEHHE (paBHOMEpHOE, HEpaBHOMEpHOE,
MIPSIMOJIMHEITHOE ), TPACKTOPUS, pAaBHOACHCTBYIOIIAs cuia, nedopmarius (yrnpyras, IiacTudecKkas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasznuuath sBieHus (audQy3us, TEIIoBOe [BHKEHHME YacTHIl BEIECTBa, PAaBHOMEPHOE [BU)KEHUE, HEPAaBHOMEPHOE [BH)KEHUE, HWHEpIus,
B3aMMOJICHCTBHE TEJ, PABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOW OCBhIO BpAIICHWs, Nepeaaya JaBlIeHHUsS TBEPABIMH TEIaMH, )KUIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JaBlIeHUE, IUIaBaHHE TeJ, NMPEBPALICHUs MEXaHMYECKOW SHEpruM) IO OMUCAHHUI0 MX XapaKTEpHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

pacro3HaBaTh NPOSIBIEHUE W3YYEHHBIX (M3NYECKUX SBICHUHA B OKPY)KAIOLIEM MHUpE, B TOM uucle (QU3MUECKUE SBICHMS B NPHUPOJE: NMPUMEPHI
JBYDKEHUSI C PA3IMYHBIMA CKOPOCTSIMH B JKMBOH W HEXWBOH TpUpPOJE, ACWCTBUE CHIIBI TPEHHS B MPUPOAE M TEXHHKE, BIUSHHE arMochepHOro
JlaBJIEHUs] Ha JKUBOM OpraHu3M, IJaBaHWE PbIO, phIYard B Telle YeJIOBEKa, MPH 3TOM IMEPEBOAMTH MPAKTUUYECKYIO 3aJadyy B yueOHYIO, BBIJENATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUM;

OIMCHIBATh N3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SBICHUS, UCIIONIb3Ys (PU3NUYECKHE BEIMUUHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BpeMsl, MyTh,
CKOPOCTB, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BeC Tella, CHila TPEHUs, JaBlieHue (TBEPAOTO Teia, JKUAKOCTH, T'a3a), BEITATKUBAIOIIAS
cuiia, MeXaHudeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KOI((UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB, KHHETHYecKas |
MOTEHIMAIbHAsT DHEPTHs), MPH OMUCAHWW MPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCHOJB3YEMBIX BEIUYMH, MX OOO3HAYCHUS W EIHHUIIBI



($U3NYECKUX BEITUYMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU BETUYUHAMH, CTPOUTH TPAPUKH U3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SIBICHUS M MPOLECCHI, UCIOJB3YsI MpaBUiia CIOKEHHs cuil (BIOJb OAHOM mpsiMoit), 3akoH I'yka, 3aKoH
ITackains, 3akoH Apxumesa, paBUJIO paBHOBECHs pblyara (0J10Ka), «3010TO€ MPAaBUIO» MEXAaHUKHU, 3aKOH COXPAaHEHHs] MEXaHUYECKOH SHEepruu, Mnpu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aMMCHIBATh €T0 MAaTEMATUYECKOE BHIPAKCHHUE;

OOBSICHATh (PU3UUECKUE SIBJICHMs, IPOLECChl M CBOMCTBA TeJl, B TOM YHCJIE MU B KOHTEKCTE CUTYyallMil NPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh TIPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHMX IIaroB ¢ OMOpPOW Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3UUECKUX
SABJICHUH, GPU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacu€THbIC 3a1a4u B 1—2 AEWCTBUS, UCIONB3YS 3aKOHBI M (DOPMYIIBI, CBS3bIBAIOIIME (DU3MUYECKHE BEIIMYMHBI: HA OCHOBE aHAJIHM3a yCIOBHUS
3aJjauu 3alUChIBaTh KPAaTKOE YCIOBME, MOJICTABIATh (PU3MUECKUE BEJIMYMHBI B (POPMYIBl U IMPOBOJIUTH PAcU€Thl, HAXOIUTH CIIPABOYHBIE JaHHBIE,
HEO0XOAMMBIE JIJIS pEIICHUS 33/1a4, OLIEHUBATh PEATMCTUYHOCTD MOMYYSHHOH (pU3nuecKol BEIMUHMHBL,

pacrio3HaBaTh MPOOJIEMbI, KOTOpPbIE MOYKHO PEIIUTh IPHU MOMOLIM (U3UYECKUX METO/IOB, B ONMCAHUM MCCIEIOBAHUS BBIICIATH IPOBEpSIEMOE
MIPEIoJIoKEeHHE (TUIOTE3Y), pa3ianyaTh U MHTEPIPETUPOBATH MOIYUYEHHBINH pe3ylbTaT, HAXOAWUTh OLIMOKU B XOJI€ OIIbITA, JEJaTh BBIBOABI IO €r0
pe3yibTaTam;

MIPOBOJIUTH OIIBITHI IO HAOMIOACHNIO (PH3UUECKUX SBICHUH MU (PU3NYECKUX CBOWCTB TEN: (POPMYIHUPOBATH MPOBEPSIEMbIE MPEATIONIOKEHHS, COOUPaTh
YCTAHOBKY M3 MPEAJIOKEHHOTO 000Py10BaHMs, 3alIUChIBATh X0J] OIIbITa U ()OPMYIMPOBATH BBIBO/IbI;

BBITIOJIHATE TNPSIMBIE M3MEPEHUsS] PACCTOSIHHS, BPEMEHH, MAcChl Tela, 00bEMa, CHIIBI U TEMIEpaTyphl C MCIOJb30BAaHUEM AHAIOTOBBIX U HU(POBBIX
puOOpPOB, 3aMCHIBATh [TOKa3aHHsI IPUOOPOB € YUETOM 3aJaHHON aOCOIIOTHOMN MOTPEIIHOCTH U3MEPEHUH;

MPOBOJIUTH HWCCIIEJIOBAHUE 3aBUCHMOCTH OJHON (DM3MUYECKOW BETUYMHBI OT JPYroi C HUCIOJIB30BAaHUEM NPSMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JIBMXKYIIETOCs Tela OT BPEMEHH JBMKEHMs Tella, CHJIbl TPEHUs CKOJIbKEHMs OT Beca Teja, KauecTBa 0OpabOTKU MOBEPXHOCTEH Tell U
HE3aBHCUMOCTH CHJIbl TPEHUS OT IUIOIIAJH CONPUKOCHOBEHHS TE€J, CHJIBI YIPYTOCTH OT YAJWMHEHUS NPYKUHBI, BBITAJKHUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH Tesla M OT MJIOTHOCTH HUJKOCTH, €€ HE3aBUCUMOCTH OT MJIOTHOCTH TeNa, OT MIyOMHBI, HA KOTOPYIO HMOTPYKEHO TeNo, YCIOBUMN
IJIaBaHMs TeJ, YCIOBUI paBHOBECHS phlyara U OJIOKOB), y4acTBOBATh B IUIAHWPOBAHMM y4E€OHOI'O MCCIIEOBAHUS, COOMPATh YCTAHOBKY UM BBIIOJIHSTh
U3MEpEeHusi, cleaysl MPEeJIOKEHHOMY IUIaHy, (PUKCHpPOBATh PE3YNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (DPU3MYECKMX BEJIWYHMH B BHJIE MPEAJIOKEHHBIX
Tabnui ¥ TpaduKoB, JeTaTh BHIBOABI IO PE3yJIbTaTaM UCCIIEI0BAaHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpEeHMs (U3NUYECKUX BEJIMYMH (IUIOTHOCTh BEIIECTBA KMJIKOCTH M TBEPAOTO TeNla, CHJIA TPEHUS CKOJIbKEHUs, JaBlICHHE
BO3/lyXa, BBITAJIKMBAIONIAs CUJa, EHCTBYIOIIAs HA MOTPYKEHHOE B KHUJIKOCTh TENO, KOOPQPHUIMEHT IMOJE3HOr0 IEHCTBUS MPOCTHIX MEXaHU3MOB),
cliefysl MpPEeUIOKEHHOW WHCTPYKIMHU: MPH BBITOJHEHUH W3MEPEHUH COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH 3HAYEHHE M CKOMOM
BEJINYUHBI;

co0Jr01aTh MpaBMiIa TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

YKa3bIBaTh MPUHLHUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETP, COOOLIAtONINeCs COCY/bl, OapoMeTp, phluar,
MIOJIBUKHBIM U HETIOABMKHBIHN OJIOK, HAKJIIOHHAS TUIOCKOCTH;



XapaKTepu30BaTh MPUHIMIIEI ACHCTBHS U3yYCHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMHMCAaHUS (B TOM YHWCIE: MOALIUITHUKH,
YCTPOMCTBO BOJIONIPOBOJA, THUAPABINYECKUH IPECC, MAHOMETp, BBICOTOMEp, IOPIIHEBOWH HACOC, apeoMETp), MCHONb3YysS 3HAHHS O CBOWMCTBAaX
(bu3NIeCKUX SIBICHUH U HEOOX0IUMBbIe (PU3MUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

NPUBOIUTE NPUMEPHI (HAXOIUTh MH(MOPMALUIO O MPHUMEPaxX) MPAKTUYECKOTO HCIOIb30BaHMS (PU3NYECKUMX 3HAHUI B MOBCEJAHEBHON KHM3HU JUIS
obecrieyeHrs: 0e30MacHOCTH TMpH OOpalleHMH ¢ TNPUOOpPaMU M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3/I0pOBbSI U COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBISATH OTOOP MCTOYHUKOB MH(popMarnu B MIHTepHETe B COOTBETCTBUH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUH U
MyTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIJCIATH HH(OPMALINIO, KOTOpast SIBISIETCS IPOTHBOPEUYHBON MIIM MOKET OBITH HEJJOCTOBEPHOM;
MCTIOJIB30BATh MPH BBIMOJIHEHUH y4eOHBIX 3a/laHU HAYYHO-TIONMYJSIPHYIO JUTEPAaTypy (PU3NYECKOTO COIEpKaHMs, CIPAaBOYHBIE MAaTEPUAIIbI, PECYpPCHI
cetu MHTEepHET, BIaaeTh NpuéMaMi KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIE KpAaTKHME MHUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHUKOB MHpOpManuu (PU3MUECKOTO COAEp)KAHHS, B TOM
YHCIIe MyOJIMYHO JIeNaTh KPaTKue COOOIIEHNs O pe3yIbTaTaXx MPOEKTOB MM y4EOHBIX MCCIIEIOBAHU, IIPH 3TOM IPaMOTHO HCIIOJIB30BATh U3YYCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3UKH, COIIPOBOXKAATH BBICTYIUICHUE MTPE3CHTALINEH;

IIPY BBITOJIHEHUN y4eOHBIX TPOEKTOB M MCCIIEIOBAaHUN pacIpeessiTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUH C NOCTABICHHBIMH 337a4aMU, CICIUTD
3a BBIIOJIHEHHEM IUIaHA JCWCTBUH, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JCSTEIBHOCTH TPYIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMO/ICHCTBHE, YUYUTHIBAasE MHEHUE OKPYKAIOIIHX.

K KOHLY O6y‘IeHI/IH B 8 kiacce MNPEAMCETHBIC PC3YJIbTATHI HA 0a3o0BOM YPOBHC JOJIZKHBI OTPaXKaTb C(I)OpMI/IpOBaHHOCTB y 06yqa10mnxc;1 YMeHHﬁZ

UCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUS BEIIEeCTBA, KPUCTALIMYECKUE U
amMop(HbIe Tesa, HACHIIIEHHBII U HEHACBIIEHHBIH Map, BIaKHOCTh BO3/lyXa, TeMIepaTypa, BHYTPEHHs SHEPTus, TEIUIOBON JABUraTelb, SIEMEHTAPHbBIN
ANEKTPUYECKUH 3apsi]l, SIEKTPUUECKOE T10JI€, TPOBOJHUKHU U IUAIEKTPUKH, TOCTOSHHBINA AJIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

pa3nuyarh ABJICHHS (TEMJIOBOE pACIIMpEHUE U CXKaTHe, TeIlsonepejada, TeljJoBOe PAaBHOBECHE, CMAauMBAaHUE, KaNWJUIAPHBIE SIBIECHUS, MCIIApEHUE,
KOHJICHCAllUs, IJIaBJI€HNE, KpUCTAJUIM3AIMs (OTBEpIeBaHNE), KUIIEHUE, Terulionepeiada (TeIonpOBOAHOCTh, KOHBEKIUS, U3IYyUEHHE), DIIEKT PU3aLHs
TeJ, B3aUMOJIEHCTBUE 3apsAA0B, JEHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMOJAECHCTBUE MAarHUTOB, JEMCTBME MATHUTHOTO IIOJISI HA
MIPOBOJHHUK C TOKOM, JIEKTPOMAarHWTHAas MHAYKILHS) MO OMUCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢busnyeckoe SIBICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PM3UUYECKUX SIBJICHUN B OKPY)KAIOIIEM MHUpE, B TOM 4HClie (PU3NUYECKUE SIBICHUS B MPHUPOJIE: MOBEPXHOCTHOE
HaTsDKEHHE U KanWUIApHBIC SBJICHHS B MPUPOJE, KPUCTAIIBI B pupoe, u3nydenre ColiHIa, 3aMep3aHue BoJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHue
pOChl, TyMaHa, UHEsI, CHEra, dJIEKTPUUECKHE SIBIEHUSI B aTMOC(epe, MEKTPUUECTBO KUBBIX OpraHU3MOB, MarHUTHOE 10J€ 3eMIIH, Opeld MoirocoB,
POJIb MArHUTHOTO TOJISL 7St )KU3HU Ha 3emJie, MOJIIPHOE CUSIHHUE, TP 3TOM MEPEBOANUTH MPAKTUYECKYIO 33a/1auy B yUeOHYIO, BBIJICIAThH CYIIECTBEHHbIE
cBOMcTBa (MpU3HAKK) PU3NYECKUX SBIICHUI;



OIMCHIBATh M3yYCHHbIE CBOMCTBA TN W (PU3UYECKHE SBICHUS, UCTIONB3YS (PM3NYECKHE BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTHI, YAEJIbHasl TEIUIOEMKOCTh BEIIECTBA, yJelIbHAs TEIUIOTa IUIABIEHUA, yJelIbHas TEIUIoTa NapooOpa3oBaHMs, yAElbHAs TEIJIOTAa CrOpaHUs
TOIIMBA, KO3(pUIIMEHT TOJEe3HOrO MEHCTBHUS TEIJIOBOM MAIIMHBI, OTHOCHTENbHAs BIAXHOCTh BO3AyXa, JJIEKTPUUECKUH 3apsj, cuja TOKa,
JIEKTPUUYECKOE HAIPSKEHHE, COMPOTUBIICHUE NPOBOJIHUKA, YIEIbHOE COIPOTHBIIEHHE BEIECTBA, pab0Ta U MOILIHOCTh IEKTPUUECKOTO TOKa), MPH
OIMCaHWU MPABUIBHO TPAKTOBATH (PM3UUECKUIN CMBICI HCIIOJIb3YEMbIX BETMYNH, 0003HAUCHHS U €AUHUIIB (PU3UUYECKUX BEITMYNH, HAXOAUTH (POPMYJIbI,
CBSI3bIBAIOIIME JAaHHYIO (GU3NYECKYIO BEJIMUHUHY C APYITMMHU BEIMYMHAMU, CTPOUTH IPpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHHS M MPOLECCH, HCIIOJIb3YSl OCHOBHBIE TIOJI0KEHUS MOJIEKYISIPHO -KHHETHYECKON TEOPUH CTPOCHHUS
BEIIIECTBA, MPUHIIMII CYNEPIO3UIUH Mosiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH Oma Juisd ydacTka LenH, 3akoH J[xoyisa—
JleHua, 3aKOH COXpaHEHHS YHEPTUH, TIPH STOM JIaBaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA M 3aMMCHIBATh €T0 MATEMAaTHUECKOE BBIPAXKECHUE;

OOBSICHATh (PU3MUECKUE HPOLECChl M CBOMCTBA Ted, B TOM 4YMCIE U B KOHTEKCTE CUTYyallMil MPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX MIaroB ¢ OMOPOi Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3NYECKHUX SIBICHUM,
(bU3NYECKHX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarpb pacy€THbIC 3a1a4d B 2—3 JEWCTBUS, UCIONB3YS 3aKOHBI M (DOPMYIIBI, CBS3bIBAIOIINE (DU3MUECKUE BEIWYMHBI: HA OCHOBE aHAJN3a YCIOBHS
3aJ]auu 3aIllMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATh HEJOCTAaTOK JAHHBIX JUIS pEIIEHUs 3a7ayd, BHIOMpaTh 3aKOHBI U (OPMYIIbI, HEOOXOUMbIE A €€
peleHwsI, TPOBOIUTH PACYEThl U CPAaBHUBATH MOJTyYCHHOE 3HAUCHHE (PU3NIECKON BETMIUHBI C H3BECTHHIMH JTAHHBIMH,

pacrio3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (PU3NYECKUX METO/I0B, UCIIOJIb3Ys OIMCAHUE HCCIIEeI0OBAHNUS, BBIICIATH IPOBEPsEMOe
IIPEIII0JIOKEHNE, OLIEHUBATh IPABUIILHOCTD MTOPSJIKA IPOBEICHUS UCCIEA0BaHNUS, A€JaTh BbIBObL;

IIPOBOJIUTH ONBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBJICHUN WIH (PU3MYECKUX CBOWCTB Tell (KaluJUIApHbIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUs BO3/lyXa OT
ero oobéMa, TeMIeparypbl, CKOPOCTH IPOLIECCa OCTHIBAHMSA M HarpeBaHus MpU M3JIYYEHHUU OT LIBETAa M3Jydarollel (MOrJolaroliei) MoBepXHOCTH,
CKOpOCTb MCHApEHUs BOJbI OT TEMIIEPATYphl KUAKOCTH U IJIOLIAIU € MOBEPXHOCTH, NEKTPU3aLUs T U B3aUMOAEHCTBHUE SJIEKTPUUYECKUX 3aps0B,
B3alMO/ICHICTBUE MOCTOSHHBIX MAarHWTOB, BU3yaJu3allMsi MarHUTHBIX TOJEH MOCTOSHHBIX MAarHWTOB, JEHCTBUS MArHUTHOTO IOJI HA MPOBOJHUK C
TOKOM, CBOICTBa 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABHUraTelNsl MOCTOSHHOIO TOKa): (OPMYJIMpPOBATH MPOBEPSEMbIE IMPEINOJI0KEHHs, cOOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHNUs, ONIMCHIBATh X0/ ONbITAa M (OPMYIUPOBATH BHIBOJBL;

BBITNIOJHATh TPAMBIE MU3MEPEHUs TEMIEPATYpPbl, OTHOCUTEIBHON BIAXXHOCTH BO3/yXa, CHJbl TOKA, HANPSIKEHHS C HCIOJIB30BAHMEM aHAJIOIOBBIX
prOOPOB U TATYMKOB (PU3NYECKUX BETUUMH, CPABHUBATH PE3YJbTAThl U3BMEPEHHUH ¢ yUETOM 3a/1aHHOM a0COIIOTHOM MOTrPEIIHOCTH;

IIPOBOJIUTh HCCIIEZIOBAHUE 3aBHUCUMOCTH OJHON (HU3MUECKOW BEIMYMHBI OT JPYroil ¢ HCIOJIb30BaHUEM MPSAMBIX H3MEPEHUH (3aBUCHUMOCTH
COINPOTHBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJU IMONEPEYHOTO0 CEUEHUs U YAEIBbHOTO CONPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA,
UAYHIET0 4epe3 MPOBOJHUK, OT HAIPsDKEHHs Ha MPOBOJHUKE, MCCIENOBAHUE IOCIENOBATEIBHOIO M NApaUIEIbHOTO COEIMHEHUN IMPOBOIHHUKOB):
IUIAaHUPOBATh UCCIIEJJIOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIeAYS MPEAT0KEHHOMY IJIaHy, (PUKCUPOBATh PE3yJIbTaThl MOIYyYEHHON
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, JAeJaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

MIPOBOANTHh KOCBEHHBIE M3MEPEHUs (PU3MUecKUX BeNIUUYUH (yAeNnbHas TEIUIOEMKOCTh BEIECTBA, CONMPOTUBIIEHHE MPOBOJHHKA, padoTa U MOILIHOCTH
AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEys MPEII0KEHHOW HMHCTPYKIMH, U BBIUYUCIATD
3HAYEHHUE BEINYMHBL;



co0Jr0IaTh MpaBuiIa TEXHUKHU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

XapaKTepU30BaTh MPUHLUIBI JICHCTBUS M3YYCHHBIX NPHOOPOB M TEXHHUYECKHX YCTPOHCTB C ONOPOM Ha MX ONHMCaHMs (B TOM YHCIE: CHCTEMa
OTOIUICHHS JIOMOB, TUTPOMETp, HapoBas TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUMK SJICKTPUUECKON SHEPIUH, IJIEKTPOOCBETUTEIbHBIC MPHOOPHI,
HarpeBaTeIbHbIE AIEKTPONPHOOPH! (IIPUMEPHI), YIEKTPUUECKHIE MTPEJOXPAHNTEIH, SIEKTPOMArHUT, SJIEKTPOABUTATENb TOCTOSHHOTO TOKA), UCTIOIb3YsI
3HaHUS O CBOMCTBAaX (PU3UUECKUX SABICHUN U HEOOXOAUMBbIe (PU3MUECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W M3MEPHUTENILHBIC MPHUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETp, JBUTATElIb BHYTPEHHEIO CrOpaHHUs, 3JIEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKHUX LEmei C
MIOCJIEI0BATEIbHBIM M TApaJUICIbHBIM COSTMHEHUEM 3JIEMEHTOB, Pa3iinyasi yCIOBHBIE 0003HAUCHHUS JIEMEHTOB JIEKTPUYECKUX IIeTIeH;

IPUBOANUTH TPUMEPH! (HAXOAUTh MH(POPMAIMIO O MPUMEpPax) MPAKTHUECKOTO HCIOJIb30BaHUS (DU3NYECKHX 3HAHWN B TOBCEAHEBHOM KM3HM JUISA
obecrieueHns 0OE€30MACHOCTH NpU OOpalieHNH ¢ NpHOOpaMH W TEXHHUYECKHMHU YCTPOMCTBAMHM, COXPAHEHHUS 370POBbsI M COOJIOACHHS HOPM
9KOJIOTMYECKOr0 NOBEAEHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBIISATh MOUCK MH(pOPMALK (PU3UUECKOTO conepkaHus B MIHTepHEeTe, Ha OCHOBE MMEIOLIMXCS 3HAHUH U IMyTEM CPaBHEHHUS JOTOIHHUTEIBHBIX
MCTOYHUKOB BBIJEISATH HH()OPMAINIO, KOTOPAst ABISETCS MPOTHBOPEYMBON HITM MOXKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BATh MIPH BBHITIOJIHEHUN YUEOHBIX 33JaHUI HayYHO-TIOMYJIAPHYIO JUTEPATYpy (PU3NUECKOrO COJIEpKAaHUs, CIPABOYHBIE MAaTEPHAJIbI, PECypPChI
cetu MHTEpHET, BIageTh NpuéMaMu KOHCTIEKTHPOBAHHSI TEKCTa, TpeoOpa3oBaHus HH(PpOPMAIUH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/71aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEH!sI, 00001asi HHPOPMAIHIO U3 HECKOJIBKUX NCTOYHUKOB (PU3MYECKOTO COICPIKAH U,
B TOM YHCJI€ ITyOJIMYHO MPECTABIIATH PE3YJIbTAaThl IPOSKTHOHN MM HCCIIE0BATENbCKOM IEATEIILHOCTH, IPH 3TOM IPaMOTHO MCIOJIb30BATh N3YUYCHHBIH
NOHSATHHHBIN anmapar Kypca (GU3UKH, CONPOBOXIATh BHICTYIIJICHUE MTPE3CHTALIUCH;

IpU BBIOJHEHUH YYEOHBIX NPOCKTOB M HCCIENOBAaHMN (PU3MUECKUX MPOIECCOB pPACIPENeNATh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMHU 3a/la4aMHM, CIICIUTHh 33 BBHINOJHEHUEM IUIaHA JCHCTBHH M KOPPEKTHPOBATh €ro, a/IeKBaTHO OICHWBATh COOCTBEHHBIM BKIax B
JeSITeTbHOCTD TPYIIIBI, BEICTPaNBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemaTh KOH(IUKTHI.

K koHIy 00y4yeHus B 9 kJacce npeMeTHbIE PE3yJIbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUarOIIUXCS YMEHU:

HCIOJIb30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepHalibHasl TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXAaHMUECKOIO JIBMKEHMS, nedopmanus (ynpyras,
IJIaCTUYECKas), TPEHHUE, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPETrpy3KH, LEHTP TSHKECTH, a0COIOTHO TBEPJOE TENO, LIEHTP TSKECTH
TBEPJIOTO TeJla, PaBHOBECHE, MEXaHWYECKHE KOJeOaHUs M BOJIHBL, 3BYK, MH(QpPa3ByK U YIbTPa3BYK, OHJIEKTPOMArHUTHbIE BOJIHBI, INKaja
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JAIBbHO30PKOCTb, CIIEKTPBI UCITYCKAHUS U MOTJIOLIEHUS, allb(a, OeTa- u raMMa-u3J1ydeHus, U30TOIIbI,
AJIepHAasl SHEPIreTHKA;

pa3nauyath sSBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MaJICHHUE
TeJ, PaBHOMEpPHOE [BM)KEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BM)KEHHE, KoJeOaTelbHOE [BI)KEHHE (3aTyXarolme Hu
BBIHYK/ICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBH)KEHHE, OTpaK€HUE 3BYyKa, MPSIMOJUHEIHOE pacrnpoCTpaHEHUE, OTpaKEHUE U MpPeIoMIICHHE
CBeTa, IMOJHOE BHYTPEHHEE OTpaK€HHE CBEeTa, pPa3JIoKeHHe Oenoro cBeTa B CHEKTP U CIOKEHHE CHEKTPalbHbIX I[BETOB, JUCIEPCHs CBETa,



€CTECTBEHHAs paJMOAaKTUBHOCTb, BOSHUKHOBEHHE JTMHENUATOr0 CIIEKTpa M3JIy4yEHUs) MO ONMCAHUIO0 UX XaPAKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YyYCHHBIX (PU3NYECKUX SBICHHHA B OKpYKaIOIIeM MHUpe (B TOM 4Hcle (U3UYECKUE SIBICHUS B MPHPOJIE: MPUIMUBHI U
OTJIMBBI, JBUKeHUE MU1aHeT COJIHEYHOM CHUCTEMbl, PEAKTUBHOE IBM)KEHUE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB YKUBOTHBIMHU, 3€MIIETPSACEHHE,
CeliCMUYeCKHEe BOJHBI, I[yHAMH, X0, IIBETa TEJ, ONTHUYECKUE SIBJICHUSA B MPHUPOJE, OMOIIOTMYECKOe ACUCTBUE BUAMMOTO, YIbTPA(pHOIETOBOIO MU
PEHTIE€HOBCKOI'0 M3JIy4eHHH, €CTECTBEHHBIN PaIMOAKTUBHBINA (DOH, KOCMHUYECKHUE JIyYH, PaAHOaKTUBHOE U3Ty4€HUE PUPOJAHBIX MUHEPAJIOB, JIeHCTBHE
PaZMOaKTUBHBIX M3Jy4YEHUN HA OpraHU3M 4YeJIOBEKA), IIPU 3TOM MEPEBOJUTH NPAKTUUECKYIO 3a7auy B y4EOHYIO, BBIIEIATh CYIIECTBEHHbIE CBONMCTBA
(mpu3Haku) PU3NUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TE€N W (PU3UYECKUE SBICHHS, HCIONB3Ys (DU3MYECKHE BEIWYHMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTh Tela MpH
HEpPaBHOMEPHOM [BH)KEHUH, YCKOPEHHUE, IepeMelleHue, IyTh, YIJOBas CKOPOCTb, CHJIAa TPEHMs, CHUJa YHNPYIOCTH, CHJA TSAKECTH, YCKOPEHHE
CBOOOJHOTO MaJIeHUs], BEC Tela, UMIYJIbC TeNa, UMITYJIbC CHIIbI, MEXaHHUeCKasi paboTa U MOLIHOCTh, MOTEHIIMAIbHAS SHEPTHs Tela, MOJHIATOTO HaJ
MIOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAsl SHEPIUus CKAaToil NMpPYKWHBbI, KUHETUYECKas SHEprus, NOJHas MeXaHW4yecKas SHeprus, Mepuoja M 4acrora
KojeOaHui, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKAa3aTelb IPEJIOMJICHHUS CpPElbl), NPH OMNHMCAHUU IPABUIBHO
TPAKTOBaTh (PU3UYECKUI CMBICI MCIOJb3YEMbIX BEJIMYMH, 0003HAUYEHUS U €IUHMLBI (PU3NYECKUX BEJIMYMH, HaXOIUTh (POPMYJbl, CBSA3BIBAIOIINE
TaHHYIO (PU3MUECKYIO BEJTMUMHY C IPYTUMHU BETMYUHAMHE, CTPOUTH TPAQUKH U3YIEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITHYHH;

XapaKTepu30BaTh CBONCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCIOJIb3YS 3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOT'O TATOTEHUs, PUHIIMII
CYNEPHO3ULMU CUJI, IPUHLUI OTHOCUTENBbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIIYJbCa, 3aKOHBl OTPAKEHUS U IPEIOMIICHUS
CBETa, 3aKOHbI COXPAHEHHUs 3apsJ0BOIO M MAacCOBOIO YHCEN MpH SJIEPHBIX peaklusX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMKChIBaTh €T0 MATEMaTUUYECKOE BbIPAKEHHUE;

OOBSICHATh (PU3MUECKUE HPOLECChl M CBOMCTBA Ted, B TOM 4YMCIE M B KOHTEKCTE CUTYalMil MPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATH
MIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKUX IIAroB € OMOpOM Ha 2—3 WM3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(bU3NYECKHX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4 (OMUPAIOILUECS Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3HUUECKUE BEIUUNHBI:
Ha OCHOBE aHallM3a YCJIOBHUS 33Ja4yM 3alMChIBaTh KPAaTKOE YCIOBHUE, BBISABIIATH HENOCTAIOUIME WM H30BITOUHBIE JaHHBIE, BBIOMpPATh 3aKOHBI U
(bopMyIibl, HEOOXOIMMBIE JUIsl pEIICHHUs, TPOBOAUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MTOJIyY€HHOTO 3HAaUeHUs (PU3NUECKON BEIUYUHBI;
pacrio3HaBaTh NPo0JIeMbl, KOTOPbIE MOKHO PEIIUTh NPH MOMOIIN (PU3NYECKHX METO/I0B, UCIIOJIb3Ys OMUCAHUE HCCIe0BAaHMs, BBIIEATH IPOBEPSIEMOe
MIPENI0JIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPsIKA MPOBEIEHUS MCCIEA0BaHNUs, /1eJaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTaThl HAOMIOJECHUN U
OIIBITOB;

MIPOBOAUTDH OMBITHI [0 HAONIIONEHNIO (DPU3MUECKUX SIBJICHUN WM (DPU3MUECKUX CBOMCTB Tell (M3yyeHHe BTOPOTro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsI
SHEpIUH, 3aBUCUMOCTb NepHoJia KoJeOaHuil MPyKUHHOTO MasiTHUKA OT MaccChl Ipy3a U *KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTb OT aMIUTUTY/Ibl MaJbIX
Kose0aHui, NPSAMOJIMHEHHOE PacIpOCTPaHEHUE CBETa, pa3jioKeHUe OEoro CBeTa B CIEKTP, U3YUYEHHE CBOWCTB M300pa)KEHUS B IJIOCKOM 3€pKaje U
CBOMCTB M300paKeHUs MpeaMeTa B COOMparoliell JuH3e, HAOM0AeHNe CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3IYUYEHUs): CAaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY U3 N30BITOYHOrO Habopa 000pyA0BaHUS, OMMCHIBATH X0/ OMbITA U €r0 Pe3yJIbTaThl, GOPMYIHPOBATH BHIBObI;



IPOBOJUTH TPH HEOOXOAWMOCTH CEpPHIO MPSAMBIX W3MEPEHUH, OMpeAessisi cpenHee 3HAYCHHE H3MepseMoil BelMMUYMHBI ((HOKYyCHOE pacCTOsHUE
coOuparoiei JUH3bI), 000CHOBBIBATH BHIOOP CITIOCO0a M3MEpeHUs (M3MEpUTEIHLHOTO Tprbdopa);

MPOBOJIUTH MCCIIECIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOIb30BAaHMEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTh MYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBIDKECHHH 0O€3 HadalbHON CKOPOCTH, NMEpHOja KOoJeOAaHHH MaTeMaTHYECKOTr0 MasSTHHKA OT JIJIMHBI HUTH, 3aBUCHMOCTH YrIJia
OTpa)KCHHsI CBETAa OT YIJia MaJeHHUs U yIila IPeJOMIICHHs OT yIjla MaJeHHus): IJIAHUPOBATh MCCIIEAOBAaHHE, CAMOCTOSTENFHO COOMpATh YCTAaHOBKY,
(buKCUpOBaTh PE3yAbTATHI IMOJYUYCHHOH 3aBUCUMOCTH (PH3MYECKUX BEJIMYMH B BHUAC TaOMMIl W TpadUKOB, JeNaTh BBIBOJABI IO pPE3yJbTaTam
UCCIIC/IOBaHMS;

MIPOBOJIUTh KOCBCHHBIC W3MEpEHUs (DU3MUYECKUX BEIUYMH (CPEOHSS CKOPOCTh M YCKOPEHHE Telia MPH PaBHOYCKOPEHHOM JIBXKCHHHU, YCKOPCHHE
CBOOOJHOTO MaJCHHS, )KECTKOCTD MPYXKHUHBI, KOOPPHUIMEHT TPEHUSI CKOJIbKEHHsI, MeXaHHUecKasi paboTa M MOIIHOCTh, YacTOTa M MEpUo1 KojiebaHui
MaTEeMaTHYECKOT0 W MPYKUHHOTO MAasTHHUKOB, ONTHYECKas CHiia COOMPAIOIICH JMH3bI, PaJIuOaKTUBHBIA (OH): IJIAHUPOBATH M3MEPECHHUsS, COOMPATh
HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH MU3MEPEHUs, CIEAys MPEATIOKECHHON MHCTPYKIUH, BBIUUCIIATh 3HAYEHUE BEMYMHBI U aHAJU3UPOBATb
MOJTyYCHHBIC PE3YJIbTATHI C YUETOM 33JJaHHOM MOTPEITHOCTH U3MEPCHH;

coOIII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;

pa3uyaTh OCHOBHBIC MPU3HAKK U3YYCHHBIX (DU3MYECKUX MOJIENCH: MaTepralibHas TOYKa, a0COTIOTHO TBEPIOE TEJO, TOYCYHBIN UCTOYHUK CBETA, JyY,
TOHKasl JIMH34, TUIAHETapHAast MOJIEb aTOMa, HYKJIOHHAsi MOJIe)Ib aTOMHOTO SIApa;

XapaKTepU30BaTh MPHHIUIBI ACHCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW HA MX ONHUCAHHs (B TOM YHCJE: CIUIOMETP,
TAaTYUKH TIOJOKEHUS, PACCTOSIHUSL U YCKOPEHUsI, PaKeTa, 9X0JO0T, OUYKH, IEPUCKOT, (poToanmapar, ONTHUECKUE CBETOBOJBI, CIIEKTPOCKOI, TO3UMETD,
Kamepa BuibcoHa), HCIoNb3yst 3HaHUs O CBOWCTBAX (PU3NYECKUX SIBJICHUH U HEOOXOUMbIe (PH3HUECKUE 3aKOHOMEPHOCTH;

MCTIOJIB30BATh CXEMbI M CXEMATUYHbBIC PUCYHKU M3YYEHHBIX TEXHUUECKUX YCTPOMCTB, H3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTMUYECKUX MPOIECCOB MPH
pelieHrH y4eOHO-TTPaKTHYECKUX 3a/1a4, ONITUYCCKUE CXEMBI JJIsl IOCTPOCHUS N300paKEHHI B TNIOCKOM 3€pKajie U COOMPAIONICH JINH3E;

MPUBOANUTE TIPUMEPHI (HAXOAUTh WH(POPMAIHMIO O TpUMEpax) MPAKTHUECKOTO HCIIOJIB30BaHMs (U3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HU VIS
obecriedeHnss 0e30MacHOCTH MpH OOpalleHHH ¢ NpUOOpaMU M TEXHUUECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/10pOBbsi M COOJIIOJEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpe/e;

OCYILIECTBIATh MOUCK HMHGpOpManMu (pU3NYecKoro cojepxaHus B VHTepHeTe, caMoCTOATENbHO (HOPMYITUpPYsl TMOUMCKOBBIM 3alpoc, HAXOAUTh MyTH
OTIpEeJIeIIEHUS IOCTOBEPHOCTH TOTyYeHHON MH(POPMAITMN Ha OCHOBE UMEIOIINXCS 3HAHUH 1 JTOTIOJTHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BATh MPH BBIMOJIHEHUH Y4eOHBIX 3aJlaHUi HAyYHO-TIONMYJISIPHYIO JIUTEPATypy GU3NUYECKOTO COJIEpyKaHMsl, CIIPaBOYHbIE MaTepUabl, PECYpChl
cetu MIHTEpHET, BIaAeTh NpuéMaMi KOHCTIEKTHPOBAHMSI TEKCTA, TpeoOpa3oBaHus HH(PpOPMAIUH U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JlaBaTb COOCTBEHHbIE NMHUCBMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpPMAIMM M3 HECKOJBKHUX HMCTOYHHMKOB (DPU3MYECKOrO COIEp KaHUs,
nyOJIMYHO TPEJCTABIATh PE3yNbTaThl MPOSKTHOH WM HCCIIEAOBATENLCKOW JIEATENFHOCTH, TPH ATOM TPAMOTHO HCIOJIb30BATh HW3YUYEHHBIN
MOHATUIHBIN anmapaT U3y4aeMoro pasjeia (PU3MKHU U COMPOBOXKAAThH BHICTYIUIEHUE MPE3EHTALUEH ¢ y4ETOM 0COOCHHOCTEH ayIuTOPUH CBEPCTHUKOB.



TemaTHyeckoe IJIaHMPOBaHUeE MO pusuke 7Kiaace

Ne HanmenoBanue KonmaecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE) CITHCOK UTOTOBBIX CITI0CO0 OIICHKH
n/m pa3JzienoB, TeM BCETO Konrponsnsie | I[Ipaktuueckue | 00pa3oBaTesIbHBIE PECYPCHI MJIaHUPYEMBIX HUTOTOBBIX
paboThI paboThI PE3YIBTATOB C TJIAaHUPYEMBIX
YKa3aHUEM HTAoB UX pe3yIbTaTOB
hopMHUpOBaHHS
Paznen 1. ®uzuka u eé bu6mmoreka [JOK [IpakTnueckas
POJIb B TIO3HAHUHU https://m.edsoo.ru/7f4181ce pabora
OKpY:KaKllero Mupa pelieHue y4eOHbIX
Y TIPAKTHKO-
OPHUEHTHPOBAHHBIX
3a/1ad,
pacro3HaBaTh - YCTHBIH OIPOC;
1.®u3mka - HayKa O 0 0 TIPOSIBIICHHE -pelieHue
npupoje M3y4EeHHBIX y4eOHBIX u
(U3UYECKUX SIBJICHUH B | IPAKTUKO-
OKpyXarleM MUupe, B OPHUCHTHPOBAHHBIX
TOM yucie ¢puznyeckue | 3a1a4;

ABJICHUS B IPUPOJE:
IIPUMEPBl IBUKECHUS C
Pa3IMYHbIMU
CKOpPOCTSIMHM B JKMBOW U
HEXUBOU [IpUpoze,
JIEICTBUE CHJIBI TPEHUS
B NPUPOJE U TEXHUKE,
BIIUSTHUE
aTMOC(epHOro
JABJIECHUSI Ha SKUBOM
OpraHusM, IIJIaBaHHe



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

peiO, pBIUATH B TEIE
YeJIoBeKa, IpU ITOM
MIEPEBOIUTH
MPAKTUYECKYIO 3aJauy
B y4eOHYIO, BBIJCISITH
CYIIECTBEHHbBIE
CBOMcCTBa  (IpU3HAKK)
(bu3NYECKUX SBICHUI;

2. ®usnueckue
BEJIMYUHBI

bu6mmoreka [IOK

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

(du3HYECKUe BETHINHBI
(macca, 00BeM,
IJIOTHOCTD BEIIECTBA,
BpeMs, IyTh, CKOPOCTb,
CpeIHSsIsl CKOPOCTb,
CHJIa YIPYTOCTH, CHJIa
TSDKECTH, BEC Tella,
CHUJIa TPCHHUS, JTaBJICHUE
(TBEpHoro Tena,
JKUJIKOCTH, Ta3a),
BBITAJIKABAIOIIas CUa,
MeXaHU4YecKas pabora,
MOIIHOCTb, IIJICYO
CHJIbI, MOMEHT CHJIBI,
KO3 ULUEHT
MOJIE3HOTO JICUCTBUS
MEXaHU3MOB,
KHUHETHYECKas 1
MOTCHI[UATbHAS
SHEprus),

- YCTHBIH OIIpOC;
-pelenue
y4eOHBIX U
MIPaKTUKO-
OPHUEHTUPOBAHHBIX
3a1a4

3.EcTrecTBeHHOHAY4YHBIN
METO]I TO3HAHMS

bu6mmorekxa [IOK

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

IIpr OITMCAaHUU
IMPaBUJIBHO TPAKTOBATb

-IIpaKTHYECKasl
pabora



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

(u3HUecKuil CMBICT
UCTIOJIB3yEMBIX
BEJIMYMH, UX
0003HaYeHUS U
eIMHUIIBI (PU3UIECKUX
BEJIMYHH, HAXOTUTh
(dbopmybl,
CBSI3bIBAIOIIUE TAHHYIO
IIPU OTIMCAHUU
NPaBUIBHO TPAKTOBAThH
(bu3nYecKuil CMBICI
UCTIOJIB3yEMBIX
BEJIMYMH, UX
0003HaYeHUS U
eIMHUIIBI (PU3UIECKUX
BEJIMYHH, HAXOTUTh
(hopmybI,
CBSI3bIBAIOIIUE TAHHYIO
BEIIMYNHY

Pazpmea 2.
IlepBoHauajibHbIE
CBe/IeHHUS 0 CTPOCHHH
BellleCTB

1.Ctpoenue BemiecTBa

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

MIPOBOJUTH OMBITHI 11O
HaOJIFO JEHUTO
(bu3MYECKUX SIBICHUN
I (PU3NIECKUX
CBOWCTB TEN:
(dbopMynupoBaTh
MIPOBEPSIEMbBIE
MPEATIONIOKECHHUS,
coOUpaTh YCTAaHOBKY M3
MIPEAIIOKEHHOTO

- YCTHBIH OIIpOC;
-pemenue
yu4eOHBIX U
MPaKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4



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

obopynoBaHus,
3aIUCHIBATH X0 OTBITA
1 GOpMyIHpOBAThH
BBIBOJIBL;

JIBr>xeHue u
2.B3aUMOJICHICTBHE
YacTHI| BelllecTBa

bubmuoreka [JOK

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

pasiuyaTh SIBJICHUS
(muddy3us, Ternaooe
JBU>KEHUE YaCTHUIL
BElIECTBA,
paBHOMEpHOE
JIBUYKEHUE,
HEpPaBHOMEPHOE
JBUKCHHE, HHEPLIUS,
B3aNMMOJICHCTBHE TEII,
paBHOBecHE TBEPABIX
TEJI C 3aKPEIIEHHOM
OCBIO BpalllCHHUSI,
nepeaaya JaBjacHUs
TBEPABIMU TEIlaMHU,
KUIKOCTSIMU U Ta3aMHu,
aTMocdepHoe
JlaBJieHUe, TIIaBaHUe
T€J, MPEeBpalICHUs
MEXaHUYECKOU
SHEPTHUH) [0 OMUCAHUIO
WX XapaKTEePHBIX
CBOMCTB 1 Ha OCHOBE
OTIBITOB,
JIEMOHCTPHUPYIOLIUX
JaHHOe (PU3UYECKOe
SIBJICHUE;

- YCTHBIH OIIpOC;
-peleHue
y4eOHBIX U
PaKTUKO-
OpPHEHTUPOBAHHBIX
3aja4-
MpaKTUYecKas
pabora

3.ArperatHble
COCTOSIHUS BEILIECTBA

bu6mmorexa [IOK

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

HUCIIOJIB30BaTh
ITOHATHA (bI/I3I/I‘IeCKI/IC
1 XUMHWYECKHEC

- YCTHBIH OIIpOC;
-peleHue
y49eOHBIX 1



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

SIBJICHUSI, HAOJIIOJICHHUE,

MPAKTUKO-
IKCIEPUMEHT, MOZICIb, | OPHEHTHPOBAHHBIX
THUII0TE3a, CAMHHUIIbI 3ajgad-
(U3NYECKUX BEITHYHH, NpaKTU4YeCKast
aToM, MOJIEKYJIa, pabora

arperaTHpIC COCTOSHHUSI
BelecTBa (TBEPAOE,

KHUIKOE,
ra3oo0paszHoe),
MEXaHUYECKOe
JIBUKCHHEC
(paBHOMEpHOE,
HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE),
TpPaeKTOpHS,
paBHOJICHCTBYIOIIAS
cwia, nedopmars
(ynpyras,
IIacTUYecKas),
HEBECOMOCTH,
cooO01aronmecs
COCY/IBI;
Paznen 3. /IBuskeHune u
B3aHMOJICHCTBHE TeJl
1.Mexannueckoe bubnuoteka [JOK - YCTHBIN OMpPOC;
JIBIDKCHUE https://m.edsoo.ru/7f4181ce -pemeHne
y4eOHBIX U
MPAKTHKO-
OPUEHTUPOBAHHBIX
3a/ay-
MIpaKTHIeCKast
pabota
2. Wnepuus, macca, bu6nmoreka [JOK - YCTHBIN OIPOC;



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

IIJIOTHOCTH

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

-pelieHue
y4eOHBIX 1
MPAKTUKO-
OpPUEHTUPOBAHHBIX
3a/1a4
3.Cuna. Bugsl cun 14 bubmuorexka [JOK - YCTHBIH OIpOC;
https://m.edsoo.ru/7f4181ce -penicHue
y4eOHBIX 1
MPAKTUKO-
OpUEHTHUPO-
BaHHBIX 337124
Paznen 4. /laBiienue
TBEPABIX TeJ,
JKUAKOCTeill U ra3oB
1./laBnenue. [lepenaua 3

JTaBJIEHUS TBEPABIMA
TellaMM, KUJKOCTSIMU U
razaMu

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

UCIIOJIb30BATh
HOHATHUS: PU3NIECKUE
U XUMHYECKUE
SIBJICHUSI, HAOII0CHHE,
HKCIIEPUMEHT, MOJIEIIb,
THIIOTE3a, €ANHUIIBI
(bu3NYeCKUX BEJTUYHUH,
aToM, MOJIEKYJIa,
arperaTHbIe COCTOSTHUS
BelecTBa (TBEPAOE,
KHUJIKOE,
razoo0pasHoe),
MEXaHUUECKOe
JIBI)KEHUE
(paBHOMEpHOE,
HEpaBHOMEPHOE,
IPSIMOJIMHENHOE),
TpaeKkTopus,
paBHOJEHCTBYONIAS

- YCTHBII OIpOC;
-penieHue
yueOHBIX U
PaKTUKO-
OPHEHTUPOBAHHBIX
3ajau-
MpaKTH4YecKas
pabora



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

cuna, nedopmars

(ynmpyrasi,
MJIacTUYecKas),
HEBECOMOCTb,
cooOmraromuecs
COCY/IbI;
2.JlaBlieHHE KUKOCTH bubnmoreka [JOK MIPOBOJUTH - YCTHBIN OIpOC;
https://m.edsoo.ru/7f4181ce HCCIIEOBAHUE -peleHme
3aBUCHUMOCTH OJHOM y4eOHBIX U
(bu3nUecKoil BETNYMHBI MPaKTHKO-
OT JIpyroi ¢ OPUEHTUPOBAHHBIX
UCIOJIb30BaHUEM 3aaq

IIPSIMBIX U3MEPEHUI
(3aBUCUMOCTH ITyTH
PaBHOMEPHO
JBUKYIIETOCs TeNa OT
BPEMEHU JIBUKEHUS
TeJa, CUJIbI TPEHUS
CKOJIB)KEHHS OT Beca
TeJa, Ka4yecTBa
00paboTku
IIOBEPXHOCTEHU TEN U
HE3aBUCUMOCTH CHJIBI
TPEHUs OT IIOLIAAN
CONPUKOCHOBEHUS TEl,
CUJIBI YIIPYTOCTH OT
YUTMHEHUS TIPYKUHBI,
BBITAIIKUBAIOIIEH CHUIIbI
oT 00béMa
MOrpYy>KEHHOU YacTH
Tena U OT IJIOTHOCTH
KUJKOCTH,

3.AtmocdepHOe

bu6mmoreka [{OK

pasiindaThb ABJICHUSA

- YCTHBIH OIpOC;



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

JIaBJICHUE https://m.edsoo.ru/7f4181ce | (muddy3us, TemioBoe -penieHue
JIBHDKCHUE YaCTHII y4eOHBIX U
BCIIIECTBA, PaKTUKO-
paBHOMEpPHOE OPHEHTHPOBAHHBIX
JIBH)KCHUE, 3a1a4-
HEPaBHOMEPHOE paKTHYeCcKast
JBIKEHUE, HHEPIUS, pabora

B3aUMO/ICHCTBUE TEI,
paBHOBECHE TBEPIBIX
TeJl C 3aKPEIIEHHOU
OCBIO BpalleHusl,
nepeaaya JaBjaeHUs
TBEPIABIMH TEJIAMH,
KUIKOCTSAMU U ra3aMu,
aTMochepHoe
JIaBJICHUE, TIJIaBaHue
TeJ1, PEeBpaICHUs
MEXaHUYECKOU
SHEPTUM) MO OMUCAHUIO
UX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE

OTBITOB,
JIEMOHCTPHUPYIOLTUX
naHHOe (PU3UUYECKOe
SBJICHUE;
3.[elicTBUE KUIKOCTU bubnunoreka [JOK HCTI0JIBb30BaTh - YCTHBIN OIpOC;
W ra3a Ha MorpyxEHHOe https://m.edsoo.ru/7f4181ce | nousTHs: pU3HUECKUE -peleHne
B HUX TEJO U XUMUYECKHUE yu4eOHBIX U
SBJICHUS, HAOIIOICHHE, MPaKTUKO-
SKCIIEPUMEHT, MOJIENb, | OPUEHTHUPOBAHHBIX
TUTIOTE3a, CTMHUIIBI 3a/1ay-
(bU3MYECKUX BEIUYHH, MpaKkTUYecKast
aToOM, MOJIEKYJIa, paborta



https://m.edsoo.ru/7f4181ce
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arperatHble COCTOSHUS
BemecTBa (TBEpAOE,
KUKOE,
razoobpasHoe),
MEXaHHUYECKOE
JIBIOKCHUE
(paBHOMEpHOE,
HEpaBHOMEPHOE,
IPSIMOJIMHENHOE),
TpaeKkTopus,
PaBHOJEHCTBYIOIIAS
cuia, neopmanus
(ympyrast,
IJIaCTHYECKas ),
HEBECOMOCTH,
cooO0IIaronmecs
COCY/IBI;

Pa3nen 5. Padora n
MOIIHOCTDH. JHEPIus

1.PaGoTa 1 MOLIHOCTE

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

peliaTh pacyETHbIE
3amaun B 1-2
JeMCTBUS, UCTIONB3YS
3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOLIHE
¢duznueckue
BEJIMYMHBI: HA OCHOBE
aHaJIM3a yCIIOBUS
3aJauy 3alKChIBaTh
KpaTKO€ YCJIOBUE,
HOJICTaBIIATh
(u3UYeCcKre BETUIHHBI
B (hOpMyJIBI U
MMPOBOJUTH PACUETHI,

- YCTHBII OIIpOC;
-pereHue
yu4eOHBIX U
PaKTHUKO-
OPHEHTUPOBAHHBIX
3a/ay-
IpaKkTHYecKas
pabora



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

HaXOJIUTh CIIPABOYHbIC
JTaHHbIE, HEOOXOJUMbIE
JUIsl pellIeHus 3a/1a4,
OLICHUBATh
PEINCTUYHOCTD
MOJTy4YEHHOMN
¢buznyeckoi
BEJIMYUHBI,

2.IIpocTeie MEXaHU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

pelarb pacuy€THbIC
3amayn B 1-2
JIEUCTBHSI, UCIIOIIb3YS
3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIMIE
buznvecKue
BEJIMYMHBI: HA OCHOBE
aHaJIM3a yCIIOBUs
3a/1a4M 3alKiChbIBaTh
KpaTKO€ YCJIOBUE,
HOJICTaBJIATh
¢bu3nyeckre BeINYHHbI
B (hOopMyJIBI U
IIPOBOAUTDH PACUETHI,
HaXOJUTh CIIPAaBOYHbIE
JTaHHbIE, HEO0XO0IUMBbIE
JUISl pellIeHus 3a/1a4,
OLICHHUBATH
PEATUCTUYHOCTh
MIOJIyYEHHOMN
duznueckoit
BEJIMYUHBI,

- YCTHBIH OIIpOC;
-peleHue
y4eOHBIX U
NPaKTUKO-
OpPHEHTUPOBAHHBIX
3aja4-
MpaKTUYeCKas
pabora

3.Mexauunueckas
SHEPTUst

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

pelaTb pacy€THbIE
3ajgauu B 1-2
JIEHCTBHSI, UCTIOJIB3YS

- YCTHBIH OIIpOC;
-peleHue
y49eOHBIX 1



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

3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIIUE
¢buznueckue
BEJIMYMHBI: HA OCHOBE
aHan3a yCIOBHS
3a/1a4yM 3aMiChIBaTh
KpaTKoe yCJIOBHE,
MOJICTaBJISATh
(bu3HYECKUEe BETMYUHBI
B (opMyIIbI
IIPOBOJIUTH PACUETHI,
HAXOJUTh CIIPABOYHBIE
JaHHbIE, HEOOXOAUMEBIE
JUISL pElIeHUs 3a/1a4,

MPAKTUKO-
OPHCHTUPOBAHHBIX
3a1a4-
NpaKTU4YeCKast
pabora

OIICHUBATH
PEATMCTUYHOCTD
MOJTy4YECHHOMN
(buzngeckoi
BCJIMYUHBI,
PezepBHOE BpeMms 3 bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce
OBIIEE 68 15
KOJIMYECTBO
YACOB IIO
IMTPOTPAMME
TemaTruueckoe
IUIAHHPOBaHUE
no ¢pusuxe 8
KJIace
Paznen 1. TermoBble
sIBJICHUSI
1.CtpoeHnue u cBOMCTBa 7 0 bubmuorexa [JOK HCTOJIb30BATh - YCTHBIN OIpOC;
BEIIECTBA https://m.edsoo.ru/7f4181ce MMOHATHS: Macca U -penieHue



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

pa3Mepbl MOJIEKYII,
TEIUIOBOC JIBIKCHHUE
aTOMOB U MOJIEKYJI,
arperaTHble COCTOSHUS
BEIILIECTBA,
KPUCTAJUIMYECKUE U
amMopQHBIC Tena,
HACKIICHHEBIN U
HEHACBILLICHHBIN map,
BJI&KHOCTh BO3]/1yXa,
TeMIeparypa,
BHYTPEHHSISI SHEPT U,
TEIJIIOBOM JTBUTATEIIb,
3JIEMEHTaPHBIN
ANIEKTPUYECKUN 3aps/l,
3JIEKTPUYECKOE T0JIE,
MIPOBOJIHUKHU U
JIUDJICKTPUKH,
TTOCTOSTHHBIHI
AJIEKTPUYECKUN TOK,
MarHuTHOE II0JIC;

y4eOHBIX U
HPaKTHKO-
OPHUCHTHPOBAHHBIX
3aj1a4

2.TennoBble MPOLECCHI

21

bu6mmoreka [JOK

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

UCIIOJIb30BaTh
MOHATHS: Macca U
pa3Mepsl MOJIEKY,
TEIUIOBOE JIBKCHHE
aTOMOB U MOJIEKYII,
arperaTHbBIE COCTOSHHS
BEIIIECTBA,
KPUCTAUTUIECKUE U
amop(HbIe Tena,
HaCBINEHHBIA 1
HEHACHIIICHHBIH map,
BJIAKHOCTH BO3JIyXa,

- YCTHBIH OIIpOC;
-pereHue
yu4eOHBIX U
MIPAaKTUKO-
OpPHEHTUPOBAHHBIX
3a1a4-
IpaKkTUYecKas
pabora



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

TeMIeparypa,
BHYTPEHHSIS SHEPTHs,
TEIJIOBOM JIBUTATEIIb,

3JIEMEHTaPHBIN
AIEKTPUYECKUM 3apsl,
3JIEKTPUYECKOE TOJIE,

MIPOBOJHUKH U

JIUDJICKTPUKH,

MMOCTOSTHHBIM
AJIEKTPUYECKUN TOK,
MarHMTHOE II0JIC;

Pazpmea 2.
DJleKTpUYeCcKHue U
MATHUTHbBIE SIBJICHUSI

1.OnexTpuueckue
3apsbl. 3apsKEHHbIE
Tena v ux
B3aUMOJICHICTBHE

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

ONUCHIBATh U3YYCHHbIEC
CBOICTBA TEJ U
(usnueckue sBICHUS,
UCIOJIB3YS (PU3NYECKUE
BEITUYUHBI
(Temmeparypa,
BHYTPEHHSISI SHEPT U,
KOJIMYECTBO TETIOTHI,
yaenbHas
TEIUIOEMKOCTD
BEIIIECTBA, yACIbHAS
TEIJIOTA IJIABJICHUS,
yZelbHasl TeTIoTa
napooOpa3zoBaHus,
yaelbHasl TeIIoTa
CropaHus TOIUIMBA,
K03 UIuEeHT
MOJIE3HOTO JEHUCTBUS
TEIJI0BOM MaIllMHBI,

- YCTHBII OIIpOC;
-peleHue
yueOHBIX U
PaKTUKO-
OpPHEHTUPOBAHHBIX
3a1au-
MpaKTUYecKast
pabota



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

OTHOCHUTEIbHAS
BJIQXKHOCTH BO3/1yXa,
AIEKTPUYECKUN 3apsil,
CHJIa TOKa,
ANEKTPUUECKOE
HaIpsHKEHue,
COTMPOTHUBIICHUE
MPOBOJAHMKA, YAECTHHOE
COTMPOTHUBIICHUE
BellecTBa, padoTa u
MOIITHOCTH
ANEKTPUYECKOTO TOKA),
P ONTUCAHHH
MPaBUIbHO TPAKTOBATh
(du3ngecKuit CMbICT
UCIIOJIB3YEMBIX
BEJINYMH, 0003HAYCHUS
U €IMHUIIBI
(U3HYECKUX BEIIMYMH,
HaXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JIAHHYIO
(bU3HYECKYIO BETUUUHY
C IpyTUMU
BEJIMYMHAMH,

2.J1oCcTOSHHBIH
ANEKTPUYECKUN TOK

20

bu6mmorexa [IOK

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

OIHCHIBAThH U3yUCHHBIC
CBOMCTBA TEJ U
bu3nvecKue SBICHNUS,
UCTIONB3YS (PUBUYECKUE
BEJTMYNHBI
(Temnepatypa,
BHYTPEHHSISI SHEPTHS,
KOJIMYECTBO TEIUJIOTHI,
yJIebHas

- YCTHBIH OIpOC;
-pereHne
y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHBIX
3amadq-
npaKkTHYecKast
pabora



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

TEIIOEMKOCTD
BEIIECTBa, yAeIbHasA
TEIJIOTA IJIABJICHUS,

yleiabHas TerjaoTa
napooOpa3oBaHus,
yleabHas TerjaoTa
CropaHus TOIUIMBA,
koa(purmeHt
MOJIE3HOTO JEHUCTBUS
TEIJIOBOM MAlllWHBI,

OTHOCUTEIbHAS

BIIQXKHOCTH BO3/1yXa,
AIEKTPUYECKUN 3aps/l,
CHJIa TOKa,
AJIEKTPUIECKOE
HampsDKeHue,
COTIPOTHUBIICHUE
MPOBOJHHKA, YAECTHHOE

COTIPOTHUBIICHUE

BeIlecTBa, paboTa u
MOIIIHOCTH
ANEKTPUUYECKOTO TOKA),
MIPU OTIMCAHUH
MPAaBUIILHO TPAKTOBATh
¢duznyecKuil CMbICI

HCIIOJIb3YEMBIX

BEJINYMH, 0003HAUCHUS
U €IUHUIIBI
(bUBUYECKUX BEITUYHH,
HaXOAHUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO
(U3HUYECKYIO BETUUUHY
C IPYTUMH




BEJIMYMHAMH,
3.MaruuTHbI€ ABJICHUS 15 bubmuorexka [JOK XapaKTepU30BaTh - YCTHBIH OIpOC;
https://m.edsoo.ru/7f4181ce | npUHIUIIBI ACHCTBHS -penicHue
M3Yy4YEHHBIX MPUOOPOB y4eOHBIX 1
U TEXHUYCCKUX MPAKTUKO-
YCTPOMCTB € OMOPON HA | OPUEHTHUPOBAHHBIX
UX OMUCAHUS (B TOM 3a7a4-
YHClie: CUCTeMa MpaKTU4ecKas
pabora

bu6mmorexa [IOK

OTOTUICHHSI IOMOB,
TUTPOMET), MapoBas
TypOuHa, aMIIepMeTp,
BOJIbTMETP, CYETUUK
AIEKTPUYECKON
SHEPTuy,
AIIEKTPOOCBETUTEILHBIC
IPUOOPHI,
HarpeBaTeIbHbIC
ANEKTPOIPUOOPHI
(mpumepsl),
INEKTPUUYECKUE
MPEOXPaHUTEIH,
JNEKTPOMArHur,
ANIEKTPOBUTATENH
MOCTOSIHHOTO TOKa),
UCTIONB3YS 3HAHUSA O
CBOMCTBAaX (PU3MUECKUX
SABJICHUW U
HE00X0/IUMBbIe
¢duznueckue
3aKOHOMEPHOCTH;
XapaKTepu30BaTh
MPUHIIUIIBI TeHCTBUS

- YCTHBIH OIIpOC;
-penieHue

4.25eKTpOMaraHuTHast
WUHIYKIHS

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

M3Y4YEHHBIX TPHOOPOB

y49eOHBIX 1



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

U TEXHUYECKUX
YCTPOMCTB € ONIOPO Ha
UX OMUCAHUS (B TOM
YHClie: CUCTEMa
OTOIUIEHHUSI JOMOB,
TUTPOMETD, MapoBas
TypOuHa, aMIiepmMeTp,
BOJIBTMETP, CUETUUK
AIEKTPUYECKON
SHEPruy,
AJIEKTPOOCBETUTEIbHBIE
IPUOOPHI,
HarpeBaTesbHbIE
ANEKTPOIPUOOPHI
(mpumepsl),
INEKTPUUYECKUE
IIpel0XpaHUTENH,
JEKTPOMArHur,
3JIEKTPOABUTATENb
MIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O
CBOMCTBAX (PU3MUECKUX

IPAKTHKO-
OPHEHTUPOBAHHBIX
3aja4

SIBIICHUMN U
HEOOXOIMMbIC
¢buznueckue
3aKOHOMEPHOCTH,
PeszepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce
OBIIEE 68 14,5
KOJIMYECTBO
YACOBIIO

[NPOT'PAMME



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

TemaTnueckoe
NJIAHMPOBAHME
no ¢pusuke 9 kaace

Pa3zpmea 1.
MexannuyecKue

AIBJICHUSA
1.Mexanuueckoe

JIBUYKEHHUE U CIIOCOOBI

€ro OITMCaHuA

10

1 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

UCIIOJIb30BaTh
MOHATHS: CUCTEMA
oTcuéTa, MaTepuaIbHas

TOYKa, TPACKTOPHS,

OTHOCHUTEIBHOCTD

MEXaHUYECKOTO
JIBUKCHMUS,
nedopmanus (ynpyras,
IJIaCTHYECKas ),
TpeHwue,
HEHTPOCTPEMUTEIBHOE
YCKOpEHHUE,
HEBECOMOCTH U
neperpy3Ku, LEeHTP

TSKECTH, a0COTIOTHO

TBEPAOE TEIIO, LIEHTP

TSIKECTH TBEPAOTO
TeJla, paBHOBECHE,
MeXaHUYeCKHe
Kosie0aHUs U BOJIHBI,
3BYK, HH(Pa3BYK U
YIABTPa3BYK,
AIIEKTPOMArHUTHBIE
BOJIHBI, ILIKaJIa
AIIEKTPOMArHUTHBIX
BOJIH, CBET,

OJIM30PYKOCTH U

- YCTHBIH OIpOC;
-penieHue
y4eOHBIX 1
MPAKTUKO-
OpPUEHTUPOBAHHBIX
3a/1ay-
MpaKTU4ecKas
pabora



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

JATbHO30PKOCTb,
CIICKTPBI UCITYCKAHUS U
MOTJIONICHHMS, anb(a,
OeTra- ¥ ramMMa-
W3JYYCHUS, H30TOIIbI,
sICPHAs SHEPreTHKA;

2.B3anMoieicTBUE TEN

20

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

OMUCHIBATh U3YYCHHbBIC
CBOICTBA TEII U
(u3nueckue sBICHUS,
HCIIONB3Ys (PU3HIECKUE
BEJTUYUHBI (CPEIHSIS U
MTHOBEHHAs! CKOPOCTh
Tema npu
HEPaBHOMEPHOM
JBIKEHUH, YCKOPEHHE,
nepeMenieHue, myTh,
yIJI0Basi CKOPOCTh,
cuja TpeHUs, cuja
YOPYroCTH, CHUJIa
TSKECTH, YCKOPEHUE
CBOOOJTHOTO MaJACHHS,
BEC Teja, UMITYJIbC
TeJa, UMITYJIbC CUJIBI,
MexaHuuyecKkas paboTa
1 MOITHOCTb,
MOTEHITHATbHAS
SHEPTHs Tela,
MOJIHATOTO HaJ
MOBEPXHOCTHIO 3€MJIH,
MOTEHITHATbHAS
SHEPrus CKATOU
TIPYKUHBI,

- YCTHBIH OIIpOC;
-peleHue
y4eOHBIX U
PaKTUKO-
OPHEHTUPOBAHHBIX
3aja4-
MpaKTUYeCKas
pabora

3.3aK0HBI COXpaHEHUS

10

bu6mmoreka [{OK

XapaKTeprU30BaTh

- YCTHBIH OIpOC;



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

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

CBOICTBa Tell,
(hbU3UYECKUE SABIICHUS U
MPOLECCHI, UCTIOIb3YSI
3aKOH COXPaHEHHUs
SHEPIruu, 3aKOH
BCEMUPHOI'O
TATOTEHUS, TPUHIIUIT
CyNEPHO3ULINU CHUJI,
MPUHIUIT
OTHOCHTEIBLHOCTH
T"anunes, 3aK0OHBI
HreroTona, 3akoH
COXPAaHEHHUS UMITYJIbCA,
3aKOHbI OTPaKEHUS U
MPEJOMJIEHUS CBETA,

-pereHue
y4eOHBIX 1
MPAKTUKO-

OPHCHTUPOBAHHBIX

3a1a4-
NpaKkTU4YecKast
pabora

Pazpmea 2.
MexannuyeckKue
K0JIe0aHUS M BOJHBI

1.Mexaunueckue
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

pasnuyaTh SBJICHUS
(paBHOMEpHOE U
HEpPaBHOMEPHOE
MPSAMOJIMHENHOE
JIBIDKECHHE,
PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE
IBIKEHHE, CBOOOTHOE
najieHue Tel,
paBHOMEpHOE
JIBIDKEHHE T10
OKPY>KHOCTH,
B3aNMMOJIECHCTBHE TEI,
PEaKTHUBHOE JIBH>KEHHE,
KoJiebaTeIbHOE

- YCTHBIH OIIpOC;
-pereHue
y4eOHBIX U
HPaKTHKO-
OPHEHTHPOBAHHBIX
3amadq-
npaKkTHYecKast
pabota



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

JIBUKCHHE
(3aTyxarommue u
BBIHYK/ICHHBIC

KoJieOaHus), pe30HAHC,

BOJIHOBOE JIBUKEHUE,
OTpaKEHHE 3BYKa

2.Mexanunueckue
BOJIHBI. 3BYK

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

pasiuyaTh SBJICHUS
(paBHOMEpHOE U
HEpPaBHOMEPHOE
MPAMOJIMHEHOE
JIBUKEHUE,
PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE
JBUXKEHHE, CBOOOTHOE
najieHue Tel,
paBHOMEpHOE
JIBIKEHHE 10
OKPY>KHOCTH,
B3anMMOJICHCTBHE TEII,
PEaKTUBHOE JIBUKEHUE,
Kosie0aTesIbHOe
JIBUKCHHE
(3aTyxarommue u
BBIHYK/ICHHBIE
KoJieOaHus1), pe30HAHC,
BOJIHOBOE JIBUYKEHUE,
OTPaKEHUE 3BYKa

- YCTHBIH OIIpOC;
-peleHue
y4eOHBIX U
PaKTUKO-
OPHEHTUPOBAHHBIX
3aja4-
MpaKTUYeCKas
pabora

Paznean 3.
DJIeKTPOMarHuTHoOE
noJje u
IJIEKTPOMAIrHUTHBIC
BOJIHBI

1.251eKTpOMarHuTHOE

bu6nmoreka [JOK

peuaTb paC‘-IéTHBIe

- YCTHBIH OIIpOC;



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

IIOJIE 1

OJICKTPOMAarduTHBIC
BOJIHBI

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

3a/1a4M (OMMPAIOLIUECS
Ha cuctemMy u3 2—3
YpaBHEHHUI),
UCIIOJIB3YS 3aKOHBI U
(dbopmybl,
CBSI3bIBAIOIIUE
¢buznveckue
BEJIMYMHBI: HA OCHOBE
aHan3a yCIOBHS
3a/1a4M 3aKiChbiBaTh
KpaTKoe yCJIOBHE,
BBISIBIISTH
HEJIOCTAIONINEe WIIN
M30bITOYHBIC TaHHBIE,
BBIOMPATH 3aKOHBI U
(dhopmyibl,
HEOOXOAUMBIE IS
peleHus, IpOBOIUTh
pacd€ThI U OLIEHUBATh

-pereHue
y4eOHBIX 1
MPAKTUKO-

OPHCHTUPOBAHHBIX

3a1a4-
NpaKTU4YecKast
pabora

PCATUCTUIHOCTD
MOJIYYEHHOTO 3HAYCHHUS
(busnueckoi
BEJINYNHBI,
Pa3nen 4. CBeToBbIE
SIBJICHUSA
1.3aKoHBI

pacmpocTpaHeHHUs CBeTa

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

MPOBOANTH MPHU
HEOOXOAUMOCTH CEPHUIO0
MPSIMBIX U3MEPEHUH,
OTIpeJIeIsisi CPeIHEe
3HaYEHUE U3MEPIEMOil
BEIMUYUHBI ((HOKyCHOE
paccrosinue

- YCTHBIH OIIpOC;
-pemenue
yu4eOHBIX U
MPaKTHUKO-
OpPUEHTUPOBAHHBIX
3a1a4y

coOuparomei JUH3bI),



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

000CHOBBIBAThH BHIOOD
criocoba u3MepeHus

(M3MEPUTETBHOTO
npudopa);
2.JIuH3BI U ONTHYECKHUE bubnmoreka [JOK MIPOBOJUTH IIPU - YCTHBIN OIpOC;
prOOpPHI https://m.edsoo.ru/7f4181ce | HeoOOXOAMMOCTH CEPHUIO -peleHme
MPSIMBIX U3MEPEHUN, y4eOHBIX U
oTpezensis cpeHee MPaKTHKO-
3HAYCHUE U3MEPSIEMON | OPUCHTHPOBAHHBIX
BEITUYUHBI ((DOKYCHOE 3a/ay-
paccrosiHue MIPaKTUIECKast
coOuparoiei JUH3bI), pabora

crocoba HU3MCPCHHA

000CHOBBIBaTh BBIOOP

(U3MEPUTETBHOTO
puodopa);
3.Paznoxenue 6emnoro bubnnoreka [JOK XapakTepu30BaTh
CBETa B CIIEKTP

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

CBOMCTBA TElI,

MIPOLIECCHI, UCTIOJIb3YsI
3aKOH COXPaHEHHUs
JHEpIruu, 3aKOH
BCEMHUPHOI'O
TATOTEHMUS, IPUHLMII
CyNEPHO3ULINU CHUJI,
MPUHIUIT
OTHOCUTCIBbHOCTHU
T'anmunes:, 3aK0HBI
Hrrotona, 3akon
COXPAHEHHUs UMITYJIbCA,
3aKOHBI OTPaKEHUS U
MIPEJIOMIIEHUS CBETA,

3aKOHBI COXpaHCHUA

(du3nyecKre IBICHUS U

- YCTHBII OIIpOC;
-penieHue
y4eOHBIX U
PaKTUKO-
OpPUEHTUPOBAHHBIX
3a1a4



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

3apsiI0BOTO U
MacCOBOI'0 YHCET MpU
SIIEPHBIX PEAKIMSIX,
P STOM JaBaTh
CJIOBECHYIO
(hopMyIHPOBKY 3aKOHA
Y 3aMKChIBaTh €T0

MaTeMaTH4eCcKoe
BBIPAKCHHUE;
Pa3gen 5. KBanToBbIe
SIBJICHUS
1.cnyckanue u bubnuotexa [JOK XapaKkTepU30BaTh - YCTHBIN OIPOC;

IOorjaomeHue CBECTa
aTOMOM

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

CBOIMCTBA Tell,
(du3nyecKre SIBICHUS U
MPOLIECCHI, UCTIOB3YS
3aKOH COXpaHEHUs
SHEPTHH, 3aKOH
BCEMHPHOTO
TATOTCHUS, TIPUHIIUIT
CYIEPIO3UIINH CUJI,
TIPHUHITATT
OTHOCUTEIBLHOCTU
T"anunes, 3aKOHBI
HrrotoHa, 3akoH
COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUS CBETA,
3aKOHBI COXPAHEHUS
3apsI0BOTO U
MacCOBOTO YHUCEI MPU
SJIEPHBIX PEAKIIMSIX,
IIpU 3TOM JIaBaTh
CJIOBECHYIO

-peleHue
y4eOHBIX U
NPaKTUKO-
OpPHUEHTUPOBAHHBIX
3ama4



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

(hopMyIHPOBKY 3aKOHA
Y 3aIKCHIBATh €ro
MaTeMaTHYeCKOe

BBIPKEHHUE,

2.CTpoeHue aTOMHOTO
aapa

bubmuoreka [JOK

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

pemarb pacy€THbIE
3a71auu (OMHPAIOIINECs
Ha CUCTEMY U3 2—3
YpaBHEHUH),
UCTIONB3YS 3aKOHBI U
hopmyisl,
CBSI3BIBAIOIIIHEC
buznvecKue
BEJIMYMHBI: HA OCHOBE
aHaJM3a yCIIOBHSI
3aJa4u 3aIHChIBATh
KpaTKoe yCJIOBHE,
BBISIBIISAITD
HEJIOCTAIONIHNE WIN
M30BITOYHBIC IAHHEIC,
BBIOMPATH 3aKOHBI U
bopMyIbL,
HE00XOAUMBIE JJIs
pelIeHHUS, TPOBONTH
pacuéThl U OLIEHUBATH
PEATMCTUYHOCTb
MOJIYYEHHOTO 3HAYCHUS
bu3ngecKoit
BEJIMYMHBI;

- YCTHBIH OIIpOC;
-peleHue
y4eOHBIX U
PaKTUKO-
OpPHEHTUPOBAHHBIX
3aja4-
MpaKTUYecKas
pabora

3.5 nepHblie peakuu

bu6mmoreka [IOK

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

pemarp pacu€THbIE
3aJjauu (OMMparoIIrecs
Ha cuctemy u3 2—3
ypaBHEHHIA),
WCTIOJIB3Ys 3aKOHBI 1

- YCTHBIH OIpOC;
-peleHue
y4eOHBIX 1
IIPaKTHUKO-

OpHUEHTHPOBAHHBIX



https://m.edsoo.ru/7f4181ce
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(hopmybl,
CBSI3bIBAIOIIUE
¢buznueckue
BEJIMYMHBI: HA OCHOBE
aHan3a yCIOBHS
3a/1a4yM 3aKiChbIBaTh
KpaTKoe yCJIOBHE,
BBISIBJISITH
HEJIOCTAIONINE WIIN
M30bITOYHBIC TaHHBIE,
BBIOMPATH 3aKOHBI U
(hopmyibl,
HEOOXOTUMBIC IS
peleHus, IpOBOIUTh
pacd€ThI U OLIEHUBATh
PEATMCTUYHOCTD
MOJTyYEHHOTO 3HAYCHHS
(buzngeckoi
BCJIMYUHBI,

3aga4

Pazpgea 6.
IToBTOpPHTENBHO -
0000 1IAI0MUH MOIY1b

[ToBTOpEeHue
000011eHne
coJiep KaHus Kypca
¢u3uku 3a 7 -9 knacc

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

102

27



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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIbBI
JJIsA YHEHUKA

» dusuka, 7 knacc/ [epsimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «M31aTebcTBO «DK3aMEHY

» ®usuka, 8 kiacc/ [epwimkua A.B., O01mecTBO ¢ orpaHUnYeHHON 0TBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe oomecTBo «M3marenscTBo
«IIpocsenienne»

» ®usuka, 9 xnace/ [eppimkun A.B., 'yrauk E.M., O011ecTBo ¢ orpaHn4eHHOM 0TBETCTBEHHOCTHIO «/[PODA»; AKIoHepHOE 00IIEeCTBO
«M3narenbcTBO «IIpocBenienue»

METOAUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

1.Pabouas mporpamma.

2. IIporpamMMbl ocHOBHOTO 00111eTO 00pasoBanus. Pusuka. 7 — 9 kiaccel (aBTopsl: A.B.Ileprikun, H.B. ®unonosuy, E.M. I'yTHuK
. JIykammk B.U. CoopHUK BOIPOCOB U 33a1a4 10 Gu3uke. 7-9 ki

. —[IND®POBBIE OBPA3OBATEJIbHBIE PECYPCBI 1 PECYPChI CETU UHTEPHET

1. Bubnuoreka — Bcé no npeamery «dusuka». — Pexxum mpocryna: http://www.proshkolu.ru

2. BuneoonsITsl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru
3. Enunas xomiekiust udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum gocryna: http://school- collection.edu.ru

4. NHTepecHble MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TECTHI [0 TeMaM; HarJsIHbIe ITOCo0Hs K ypokam. — Pexkum noctyma: http://class-
fizika.narod.ru

5. lludpossie oOpazoBarenbHbIe pecypchl. — Pexxum goctyma: http://www.openclass.ru

6. DneKTpoHHbIe yueOHUKH 110 ¢usuke. — Pexxum noctyma: http:// www.fizika.ru


http://www.proshkolu.ru/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
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