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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUS COCTABJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
obOpasoBarenbHON Tporpammbel, TpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mnpenoaaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanre  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (QopMupoBaHUE
€CTECTBEHHOHAYYHOW TIpaMOTHOCTH OOYy4aloUIMXCs W OpraHu3aluio H3ydyeHUs (GU3MKU Ha
NesITeIbHOCTHOM ocHOBe. B mporpamMe mo ¢u3nke y4uTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmu3anuu  TpeboBanuit ®I'OC OOO K mIaHUpPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHuUs.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHre ydeOHOro Marepualia IO rojam
oOyueHust (10 Kiaccam), NpeIJiaraeT NPUMEPHYIO TIOCIEIOBATEIbHOCTh H3YYEHHUS TeM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCsl.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOUYECKOM MTOMOIIH YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
®u3rKa ABISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3Y4aeMbIX XHUMHEH,
Ouonorueii, actTpoHoMHer U (puznyeckoi reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble 00pa3ibl MPUMEHEHHS HAYYHOTO METOoJIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
Onna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO 00pa3oBaHMs B CTPYKType oOmiero odopa3oBaHUs
COCTOUT B (OPMUPOBAHMHM ECTECTBEHHOHAYYHOM TI'PaMOTHOCTH M HUHTEepeca K Hayke Yy
00yJaromuxcs.
Wzyuenne ¢u3ukm Ha 0a30BOM YpOBHE TMPEAINONIATaeT OBJIAJCHHE CIIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!
® Hay4HO OOBSCHSTH SIBICHUS,
® OIICHUWBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W WCIOIH30BaTh HAyUYHBIC JOKA3aTENIbCTBA IS
MOJTyYEHUs BEIBOJIOB.
Ilenn wm3ydeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa30BaHMs OMpEEiICHBI B
Konnenmnuu npenoaaBanust yuebHoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®exnepauuu, pealu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTENbHbIE TPOrPaMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunuctepctBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).
Hean uzyvyennsi Gu3NKu:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydYaloluXcsi K HAyYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHud U (popMHupoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOCHHS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;



e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymied mnpodecCuoHATbHON
NeSATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTPaBIICHUU.

JlocTrxkeHne S3TUX IleNlell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIIETO

o0Opa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIISAYIONIHNX 3a1ay:

e npuoOpeTeHHe 3HAaHUK O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpeTeHHe yMEHUIl ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
MCIIOJIb30BaHNEM TOJTyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHHs NPOCTEHIINX pPACUETHBIX 3a/lad C MCIOIb30BAaHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YyMEHUW HAOMIOJaTh TNPUPOAHBIC SBJICHUS U  BBIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e O0CBOCHHE TPHUEMOB padboOThl ¢ WHpOpMaIeln (PU3NUECKOro CconepKaHus, BKIIIOYas
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAlU3 U KPUTHYIECKOE
OIICHUBaHKME UH(POPMAIINH;

® 3HAKOMCTBO CO cdepamu mpohecCHOHATBLHOU JAesITeNbHOCTH, CBI3aHHBIMU C (U3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSX (PU3MUECKOIN HAYKH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUS

orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacos (2 4aca B
HEJIETIO), B 9 Kjiacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe mepeueHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKTep, YYHTENb JellaeT BHIOOp TpPOBENEHUS JabOpaTOPHBIX padoT U
OIIBITOB C y‘IéTOM WHAUBUAYAJIbHBIX OCOGGHHOCTGI’I 06yan0H1ch;1, CITMCKA SKCIICPUMCHTAJIbHBIX
3aJlaHui, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka v €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o0 npupojne. Ssnenus npupozasl. Ousnyeckue SABICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, IIEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenWuuHbL. 3Mmepenue ¢usnueckux BeauunH. Dusnyeckue MNPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka u npyrue ecTrecTBEHHbIE HAyKH HM3y4dalOT MPUPOIY. EcTecTBeHHOHAy4YHBII
METOJI TIO3HAHWS: HaOJIOJCHHE, IMOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABMKCHHE THIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKE THUIOTe3, O0OBscHeHHe Habmogaemoro siBneHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIC, FIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. dusuyeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHI aHAIOTOBBIM M ITU(DPOBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue NEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepeHue paccTosHUMN.

3. H3zmepenue 00bEMa KUAKOCTH U TBEPAOTO TETA.
4. Omnpenenenne pa3MepoB MaJIbIX TEIL.
5. M3mepeHne temmepaTypsl NpU IMOMOIIM >KHIKOCTHOIO TEPMOMETpa M JAaTYUKA

TEeMIEPaTYypPHI.
6. IlpoBeneHue wuccieqoBaHUsl MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, 9YeM OOJIBIIIE BEICOTA MTyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBEJACHUS 0 CTPOCHUU BellleCTBA.

CtpoeHue BellecTBA: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITH, JO0Ka3bIBaIOIINE
JTMCKPETHOE CTPOCHHUE BEILIECTBA.

JBwxenue yactuil BemniecTBa. CBsI3b CKOPOCTH JABUKEHHUS YACTULl C TEMIEPaTypoOu.
bpoyHoBckoe nmBwxkenue, nuddysus. B3anMmoaeiicTBue YacTHI[ BeEIIECTBA: MPUTHKEHUE W
OTTaJIKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(kpucTaIMYecKux) Teld. B3auMoCBsA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.

2. HaGmronenue nuddys3un.

3. HaGmionenue siBieHU, OOBICHIIOMIMXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHUIL

BEIIEeCTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka auamMerpa aToMa METOJOM PsIIOB (C UCIONIb30BaHueM (poTorpaduii).

2. OmpITH IO HAOIOACHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEHCTBHS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.



Mexanndeckoe BHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHUE. CKOpOCTb.
CpenHsist CKOpOCTh TPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepiuu. 3aKOH HHEpUUU. B3aumoneicTBUEe Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuwia Kak XapakTepucTuka B3aumoneucTBus Tein. Cuna ymnpyroctd U 3akoH [yka.
W3mepenue cunbl ¢ MOMONIBIO JAMHAMOMETpa. SIBiIeHUE TAroTeHuss U cuia TsokecTu. Cua
TSDKECTH Ha Apyrux IiaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HAINpPaBICHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHn4eckoro JBUKEHHS Teja.

N3Mepenne CKOpOoCTH MPSIMOJIUHEMHOTO JBUKECHUS.
HaGmronenue siBJICHUS] HHEPITUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.
CpaBHeHHE MacC MO B3aUMOJIEHCTBUIO TEll.

vk wnNe

CrokeHue cuJjl, HallpaBJICHHBIX IO OJHOW MPSIMOMA.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYIECKOTO aBTOMOOWJIS M TaK Jjaee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHS OpycKa WIM IIapuKa M0 HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPOTO Tea.

4. OnbITEl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSOKEHUs (Iedopmariuu) npyKUHBI OT
IIPUIIOKEHHOMN CUJIBL.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /[aBjienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Jasnenne. CriocoObl yMEHBIICHUS U yBETMYCHUS IaBieHus. [{aBinenue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TeAMU, KUAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
rryounsl.  ['mapocratudeckuid  mapagokc. CooOmiaromuecss  cocyasl.  [mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHHUS BO3YIITHOM
o6onoukn 3emnu. Omwir Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTrpykKEHHOE B HUX TeJO. BrITankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBJIEHHUA raza OT TEMIEPATYPHI.

[lepenaua naBneHuUst )KUJKOCTBIO U Ta30M.

3. Coolmaronyecs: CoCy/Ibl.
4. T'mapaBiuuecKui mpecc.
5. TlposBieHne nelcTBUs aTMOC(PEPHOTO JTaBIICHUS.



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOM 4YacTH Telna |
MJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJIKOCTH.

VcnoBue maBaHus TeN: IUIaBaHUWE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOE OT 00bEMa MOTPYKEHHON B JKUIKOCTh
YacTH TeJa.

OnpeneneHre BBITATKUBAIONIEH CHIbIL, JIEUCTBYIOIIEH Ha TeEJO, MOTPYy:KEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHIbL, JEUCTBYIOLIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJa.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKHUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKU M OIpeaesieHue eé
IPY30I0ABEMHOCTH.

Pa3znea S. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanudeckas pabora. MOIIHOCTS.
[IpocTbie MexaHW3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecus

pblyara.

[IpumeHeHre npaBuiIa paBHOBECHsI pbhluara K OJOKY. «30J0TO€ MPaBUIO» MEXaHUKH.

KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHNU3MBI B OBITY U TEXHHUKE.
Mexanunueckass sHeprusi. KunHeTmyeckas W noTeHUHalIbHas sHeprus. I[lpeBpaienue

OJIHOTO BUJIa MEXaHUYECKON 3HEPTUU B JPYroil. 3aKOH COXPaHEHUS PHEPIHH B MEXAHUKE.

Hemoncmpayuu.
1. Ilpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnuvie padbomot u onvimel.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela II0
TOPU30HTAIILHON ITIOBEPXHOCTH.
2. HccnenosaHue yca0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJI HakJIOHHOM MIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTPOCHUs BeliecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyJd. OmnbITbl, MOATBEPKIAIOIMIAE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Mopnenu TBEPIOTO, JKHUJIKOTO B Ta3000pa3HOTO COCTOSIHUMN BemlecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauuMBaHWE M KanWUIApHbIE sBIEHHs. TeruoBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMUKEHUS YaCTULL.
Buyrtpennsss sHeprusi. CmocoObl W3MEHEHHs BHYTPEHHEH SHEpruu: TerJionepenada u
coBeplieHre paboThl. Buapl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITyYCHHUE.



KoymuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeEIIECTBA. 1e€IUIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [InaBieHue W OTBEpAECBAHHME KPHUCTATUTMUECKUX
BEIIECTB. YeibHasg TeroTa IutaBieHus. [lapooOpa3oBanue W KoHaeHcauus. McmapeHue.
Kunenue. YnenpHas Termora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruoBbix asuratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATENIH U 3aIUATA OKPYXKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHUI cMadiBaHUS ¥ KaWILISIPHBIX SBICHUH.

HaGmroienre TemmoBoro paciipeHus Ted.

N3menenue naBieHus ra3a Ipu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTypsbl.

Buasl Terionepenayn.

OxnaxxIeHne Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

W oNU A WNPRE

. CpaBHeHUE TEMIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

N
= O

. Habmronenue kuneHus.

. Habnronenne mocTossHCTBa TEMIEpaTyphl IPH TUIABICHHUH.

13. Mojenu TEeImIOBLIX ABUTaTEICH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbITHI MO OOHAPYKCHHIO TEUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

=
N

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WJTU caxapa.

OnbIThI 10 HAOTIOEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBleHUs BO3yXa B OaJIOHE MINPUIIA.

OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIaKICHHUS.

e W

6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KHUAKOCTU B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HalGmronenue u3MeHeHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe Terjionepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccrnenoBanue sBieHHs TEINIOOOMEHA IPU CMEUIMBAHUN XOJIOHOM U TOpsiYeii BOJIBI.
9. OmpeneneHne KOMWYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeThiM METANIMYECKUM IIUIHHAPOM.
10. Onpenenenue yAaeabHON TEINIOEMKOCTH BEILIECTBA.
11. ccnenoBanue mpoiecca uCImapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIXKHOCTH BO3/1yXa.
13. OnpeneneHue yaeiabHOM TEIUIOTHI IJIABJIECHUS JIbA.
Pa3nes 7. JinekTpuyecKkue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneicTBUe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHMCTBUS 3apsOKEHHBIX TEN OT BEIMYMHBI
3apsiIOB U PACCTOSIHUSI MEXKTY TEIaMM).



DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM yYpPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsia.

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUA DJJIEKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1nenb. Cuna Toka. OJeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydyacTKa IIEMH.
[TocnenoBarenbHOE U MapaJIeIbHOE COEAMHEHUE TTPOBOJHUKOB.

Pabota 1 MOMIHOCTH AJIEKTpUIECKOro ToKa. 3akoH [[koyns—JIeHa. DnekTpuiecKkue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe AJis1 ®KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOIO TOKa. Mcrmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenua.
Onekrporerepatop. CrocoObl TOMYyUEHUS AIEKTPUUYECKOW OSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa pojia aIeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U JEHUCTBUE IIEKTPOCKOIIA.
DIIEeKTpOoCTaTUYECKast NHTYKLIHSL.
3aKOH COXpaHEHUs MEKTPUUECKUX 3aPsA0B.
[IpOBOTHUKY M AUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUYECKOTO MOJIA.
HcTouHrKH MOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKUI TOK B )KUIKOCTH.

. "'a30BBbIi1 pazps.

. I3mepeHne cuiibl Toka aMIepMeTPOM.
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. I3MepeHue 371eKTpUUECKOT0o HapsKEHUS! BOJIBTMETPOM.

[EY
D

. PeocraTt 1 MarasuH COnpOTUBIICHUN.

. BzamMoielicTBHe MOCTOSSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs TOJIFOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

R
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. MarauTHoe moJje Toka. DJIeKTPOMAarHuT.

N
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. JlelicTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccnenoBanue sBieHUs 3I€KTPOMarHiTHON MHTYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTH HaIpaBJCHUsI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.

N NN NN
ua b WN -

. DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.



Jlabopamopnwvie pabomot u onvimel.

OnbITH 1O HAOTIOIEHUIO NIEKTPU3ALIMN TNl UHAYKIIMEH U TIPU COTIPUKOCHOBEHHUHU.

UccnenoBanue AeCTBUSA 3EKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKH.

CoOopka u mpoBepKa padOThI ANEKTPUICCKOM IS MOCTOSHHOTO TOKA.

W3mepeHue u peryinpoBaHHUe CUIIbI TOKA.

H3mepeHne u peryupoBaHue HalpsHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa U HapsHKEHUs Ha pe3UCTOope.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CI0XKEHUS HAMpPSHKEHUHM MPHU IOCIEN0BAaTEIbHOM COEAMHEHHU
JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia sl CHIIBI TOKA TIPU MapaJUICTLHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHre MOIIHOCTH 3JEKTPUUECKOTO TOKa, BBIIEISEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, UIYHIETO Yepe3 JIaMIOUKY, OT HANpSKEHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. ccnenoBaHue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MAarHuTHOTO IIOJsI TMOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3aeNeHun.

16. UccnenoBanue AeMCTBUA 3IEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

ok wnNRE

17. OneIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUSI KaTyLIKN C TOKOM U
MarauTa OT CHUJIbI TOKA U HAlIPpAaBJICHUA TOKA B KaTYIIKC.

18. M3y4eHue AecTBHSI MATHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. Usmepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTAHOBKH.

21. OneITel 1O HUCCIICA0OBAHUIO SIBJICHUA BHCKTpOMaFHI/ITHOfI WHAYKIIHUU: HUCCICAOBAHHUC
W3MCHEHUH 3HAUCHUS U HaIlpaBJICHUA UHAYKIIUOHHOI'O TOKaA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpSIMOJIMHEWHOE JBWXKEeHHE. HepaBHOMeEpHOE
NpsMOJIMHEHOE JBH)KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE nBukeHne. CBoOoaHOE mageHne. OnbIThI
lanunes.

PaBHOMepHOE JBMXEHHE MO OKPYKHOCTH. [lepuon u wactora oOpamenus. Jlunelnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepsbiit 3akon Hprorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CYNEPNO3ULMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUJia TPEHHS
MIOKOS1, APYTHE BUABI TPEHUS.



Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaIeHHUS.
JBuxenne 1uaHer Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEPETPY3KH.

PaBHOBecue mMaTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynee tena. M3menenune mmmynbca. MMnynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctu, TpeHus. CBs3b

SHEPrUu

u pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEja, MOAHATOTO Had IMOBEPXHOCTHIO 3CMIIH.

[loTenunanpHas sHeprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPT M.

Hemoncmpayuu.

1. HaGmioeHue MeXaHU4eCKOro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUM JBUKEHMS OJHOIO M TOIO XK€ Tejda OTHOCHUTEIBHO
pa3HBIX TEJN OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS MTPSMOJIMHENHOTO IBHYKCHMUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMUS.

5. HalGmronenue qBuXeHHs Tela 10 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBICHHNA, TPOUCXOIIIINX B cucTeMe oTcuéra «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIBHO KaOUHeTa (PU3UKH.
3aBUCHMOCTb YCKOPEHHS T€Jla OT MacChl TeJla ¥ IEHCTBYIOLIEH Ha HETO CHUJIBI.

8. HalGnroneHue paBeHCTBA CHJI TP B3aWMOJICHCTBUU TEJI.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBH)KEHHH.

10. Ilepenaya uMmysnbca npu B3aMMOACHCTBUU TEN.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHre UMIyibca Ipu abCOTIOTHO YIIPYroM B3aUMOJICHCTBUY.

14. HaGmroienue peakTUBHOTO JIBVXKCHHUS.

15. CoxpaHeHrne MEXaHUIECKON YHEPTUN TTPU CBOOOHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW YHEPTUH NPH JBHKEHUU TeJIa MO/ AEHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa [Uisl pa3roHa U JAJIbHEWIIET0 PABHOMEPHOIO JBUKECHHS
HIapUKA WM TEJIEKKH.

2. OmpeneneHue cpefaHel CKOPOCTU CKONBXKEHUS OpycKa WJIM JBHKEHHS IMIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM [JBMKEHHM 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIM TNPUH PABHOYCKOPEHHOM JIBWKEHHMU O€3 HavaabHON
CKOPOCTM IIyTM OTHOCATCS KaK psiJi HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIbI HOPMaJbHOIO
JIABJICHUS.

7. OmnpeneneHue Ko3PPHUIUEHTA TPEHUS CKOIBKEHUSL.

8. Omnpenenenune )XECTKOCTH NPYKUHBI.



9.

Omnpenenenue paboOTBl CUIIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUHM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne paboOThl CHIIBI YIPYTrOCTH TpU TOABEME Tpy3a C HCIOJIb30BaHUEM

HEIIOJABHXKHOI'O U ITIOABUKHOT'O 0JI0KOB.

11. 3yuyeHue 3aKoHa COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannveckue Kosie0aHUsI M BOJHBI.

KonebarensHoe nBuxkeHune. OCHOBHbBIE XapaKTEPUCTHKU KoJeOaHW: MEpUoJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NpPYKUHHBIM MasTHUKHU. [IpeBpalieHue 5sHEprum Inpu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue Konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHu4ecKkrue BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogoapHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3ByK.

Hemoncmpayuu.
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Habmonenue xonebanuii Tex moj AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIEOaHUH U pe30HaHca.

PacnpocTpanenue npoJoibHbIX U TONEPEUHBIX BOIH (Ha MOJIEINN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

. AKycTHYeCKUH pe30HaHC.

ﬂaﬁopamopuble padomul u onvimol.

1.
2.
3.

7.

OHpGI[eJIeHI/Ie YaCTOThI U Iepruoaa KOH€6aHI/II>'I MaTEMaTH4YCCKOIro MasiTHHUKaA.
OmnpezneneHne 4acTOTHI U TIEPUOJIa KOJIeOaH A TPY>KUHHOTO MasiTHHKA.

HccnenoBanue 3aBHCHMOCTH TEpHO/a KOJIEOAHHI IOJBEUICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpUO/a KOJeOaHUH MPYKUHHOTO MasgTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH IEpHO/a KOJICOAHWH Tpy3a, MOABEIICHHOTO K HHTH, OT
Macchl rpys3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpuojia KoleOaHWW MPYKHUHHOTO
MasATHUKA OT MAcCChI I'py3a U JKECTKOCTU IPY>XUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

Pasznea 10. DiaekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaia 35eKTpOMarHuTHBIX BOJIH. VICrionp30BaHue 3JIEKTPOMArHUTHBIX BOJIH U COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoa ceeta. CKoOpocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJsHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsMoiMHENHOE pacpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHKe MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U

Teneckona. ['a3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Paznoxenue 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)kKeHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

©PNDUEwN e

[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[onmyyenne n300pa’keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.

OnrTuyeckuii CBETOBO/I.

Xom tydeit B coOuparomei JTruH3e.

XoJ1 Tydeil B pacCEerBAIOIICH JIMH3E.

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO JTMH3.

[Ipunnun neiictBus otoanmnapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Mogaensb rnasa.
11. PaznoskeHue 6emoro cBeTa B CIIEKT).

12. [Toryuenue 6em0ro cBeTa MPH CIOKEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIy4a OT yriia MaJeHusl.
N3ydenne xapakTepUCTUK U300paKeHUS IPEIMETa B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
IPaHULIE «BO3YX—CTEKIIO».

[TomydyeHnne n300paskeHH ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnBITEl MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHHUU Yepe3 IBETOBBIC
(GUIBTPEIL.

Pa3gen 12. KBaHTOBLIE SIBJIEHUS.

Omneiter Pe3epdopna u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIICHUE CBETAa aTOMOM. Ksaurel. JIluneiyarnie CIICKTPHI.

PagnoaktuBHoCTh. Anb(da, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass Mopxens aroMHoro sigpa. M3oromsl. PannoaktuBHBIE TpeBpaieHus. Ilepuop
MoJIypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YUCEN. DHEPTHUsl CBSI3U
ATOMHBIX SAOCP. CBsA3b MaccChl U OHCPTHHU. PeaKI_[I/II/I CHUHTC3a WU HACJICHUSA ALCP. Hcrounukn
sHepruu CoJHIA U 3BE3I.

Snepnas sHepreruxa. J[edicTBUs paaguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNRE

CrieKTpbl U3JIy4€HNUs U TOTJIONICHHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopnwvie pabomot u onvimel.

1. HaGmroeHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMHM YACTULIBI MO TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBHO-0000MIAOIINI  MOIYAh MPEAHA3HAYECH I CHCTEMAaTH3allud |
00001IeHUsT TPEIMETHOTO COACPIKAHMS U OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MPU U3YUECHUHU
BCEro Kypca (pu3uKH, a Takxke sl MOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busmuke 11 00yJaroIIMXCs, BRIOPABIIMX 3TOT YICOHBIN MPEIMET.

[Ipy wu3ydeHHMM JAHHOTO MOJIYJIA pPEAIU3yIOTCd UM CHUCTEeMATH3UPYIOTCS  BUBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOecredymBaeTcss JOCTIKEHUE TPEIMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PEe3yJlbTaTOB 00y4deHHs, (pOpMHUpYyeTCs eCTEeCTBEHHOHAyuHas
IPaMOTHOCTh: OCBOCHHE HAyUHBIX METOJIOB HCCIICOBAHMS SIBJICHUM NPUPOAbl U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3NUYECKUE SIBICHHS, MPUMEHSS TOTyYeHHBbIC 3HAHUS,
peuaTh 3aJ1a4u, B TOM YUCJE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIM XapakTep AJAHHOTO pa3felia pealn3yercs 3a c4ET Toro,
4yTO 00y4aromnecs BHIMOIHSIOT 3aaH s, B KOTOPhIX UM Ipe/iaracTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI Paclio3HaBaTh U HAYYHO OOBSICHATH (DU3MUECKUE SBIICHUS
B OKPYKaroUIEN IPUPOJAE U NOBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUA (U3NYECKUX SBJICHHUM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJTYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HAMOOJIEE€ BaXXHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHUYECKOTO0 HCIOIb30BaHUS PA3JIMUHBIX HCTOYHUKOB HHEPTUM HA OCHOBE
3aKOHa MPEBPAICHHs U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nkn Ha ypOBHE OCHOBHOTO o0O0Imero oOpa3oBaHMsI HaIpaBiIeHO Ha

JOCTHIKCHUEC IMYHOCTHBIX, MCTAITPCAMETHBIX U IPECAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS Y

oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

- MPOSIBJICHUE WHTEpPEca K UCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hU3HUECKOU
HayKWU;

- IEHHOCTHOE OTHOIIEHUE K TOCTUKECHUSM POCCUNHCKUX YUEHBIX-(DU3HUKOB;

2) rpaJaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTMBHOMY YYacTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAUMMBbIX U ITHUYECKUX
po6JIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (DU3UKH;

- OCO3HaHME BaXKHOCTU MOPaJIbHO-ITUUYECKHUX MPUHLUIIOB B I€ATEIHHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

- BOCIIPHUATHE ACTETHYECKUX KadecTB (PU3NYECKOH HayKu: €€ TapMOHMYHOTO TMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

- OCO3HaHHUE IICHHOCTH (M3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEHUIIIEH COCTaBIAIONIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, UHTEpEca K UCCIIEI0BATENILCKOM NesTEIbHOCTH;

5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HAaHHE IEHHOCTH 0e30macHOro oOpa3a XH3HM B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TpaBWJI O€30MIaCHOTO TIOBEACHMS Ha TpaHCIOpPTEe, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- chopMHPOBaHHOCTH HaBBbIKA peduIeKCUU, MPU3HAHUE CBOETO MPaBa Ha OIMMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTHBHOE YYaCTHE B PELICHWU MPAKTUYECKHUX 337ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aluu, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAbHOM HAaNpaBiIeHHOCTH,
TpeOYIOMKX B TOM YHCIIC U (PU3NUECKUX 3HAHU;

- HHTEpeC K MPAaKTUYECKOMY M3YyUEHHIO Mpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

- OpHMEHTalMsl Ha NpUMEHEHHE (U3NYECKHX 3HAaHUHM A peuieHus 3axad B 001acTu
OKpY’Karolllel cpenbl, MIIAHUPOBAHUS MOCTYNKOB U OIEHKHM UX BO3MOKHBIX MOCIEACTBHIA
JUISl OKPY>KalOIEe Cpelibl;

- OCO3HaHHe II00ATBHOTO XapaKTepa HIKOJIOTMYECKUX MPOOIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHSIOIMMCSH YCJIOBUSIM CONMAJIBHON U NPHPOJHOI Cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUHM TPH BBINOJHEHHUM HCCIEIOBAaHUNH U TPOECKTOB
(bu3nuecKoil HanpaBIEHHOCTH, OTKPHITOCTb OMBITY U 3HAHUSIM IPYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO 1E€ATEIbHOCTD;

- MOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HCIEe (OPMYIHPOBATH HJEH,
MOHSITHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEN B 00J1aCTH (PUBHKH;



® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BLIABJIATH B3aUMOCBA3U MPUPOAHL, OGH.IGCTBa N 3KOHOMHMKHU,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHPII>i;

® - OLEHKA CBOMX JCHCTBUU C YYETOM BIMSAHUA HA OKPYXKAIOLIYI0 Cpelay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymerate oOCBOGHHMS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromerocss OyayT cGOpMHpPOBAaHBI MeTamnmpeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAOMIUC ITO3HABATCIIbHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHH);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS JJI 00OOIICHHS
U CpaBHCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B pacCMaTpuBaeMbIX (pakTax, JaHHBIX H
HAOIIOICHUSAX,, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISBJISITh TTPHYUHHO-CIICJICTBEHHBIC CBSI3W TNMPU W3YYCHUH (PU3NICCKUX SIBICHUU H
MPOIIECCOB, JIeJaTh BBIBOJALI C WCIOIb30BAHUEM JCHYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYeHUN, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NYECKUX BEIUYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh crocod pemieHuss ydeOHOW  ¢u3MUeckoil 3amaun
(cpaBHEHHE HECKOJIBKUX BapHAaHTOB pEIICHHUs, BBHIOOP HamOoJee MOIXOJSAIIETO C
y4ETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTCPHUCR).

Ba3oBrble ucciaenoBareJLCKHeE AeHCTBUA.

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

MMpOBOAUTD 1o CaMOCTOATCIIBHO COCTAaBJICHHOMY IJ1aHy OIIBIT, HECJIOKHBIN
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PU3NUECKOTO SBJICHHS;
OILICHUBATh HA MPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAINIO, TTOJYYCHHYIO B XOJI€
UCCIICIOBAaHHS WITH DKCTIICPUMEHTA,;

CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHS ©  BBIBOABI IO  pe3yJbTaTaMm
POBEIEHHOTO HAOIOACHUS, OTIBITA, UCCIICOBAHYS,

NIPOTHO3UPOBATh BO3MOXHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUYECKHX TPOIIECCOB, a TAKKE
BBIABUT'aTb NPCAIIOJIONKCHUSA 06 HX PA3BUTHUHU B HOBBIX YCJIOBUSAX U KOHTCKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHATHh Pa3IMYHbIE METOMAbI, MHCTPYMEHTHI M 3alpochl NMpH TOUCKE M O0TOOpE
UHOPMALIUU WU TaHHBIX C YIETOM MpeIoKeHHON yueOHOM (hru3nyeckoi 3a1a4u;
aHaATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMy NpeicTaBieHUs HHPOpPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 337add HECIOKHBIMH CXEMaMH, IUarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMH.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B XO0/¢ OOCYXIEHUs Y4eOHOro MaTepualia, pPe3yiabTaTOB JIAOOPATOPHBIX padOT H
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBHICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PeIlICHUE 3a/1a4U U MOIep >KaHne OJIaroKelaTeTbHOCTH OOIICHHUS,
COMOCTABIIAITH CBOM CYXKJIECHHUS C CYXICHHSIMU JPYIrUX Y4YaCTHHUKOB JHAaora,
00HapyXUBaTh pa3ININe U CXOJCTBO MO3UIUH;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX;

nyOoJUYHO  TIPEACTABIATH  PE3yJAbTAaThl  BBIMOJHEHHOTO  (U3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh W HCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAITHHOW PaOOTHI
IIPY PELICHUU KOHKPETHOH (PU3HUECcKOi MpoOIeMBbl;

IPUHUMATh LEJIM COBMECTHOM JESITEIBbHOCTH, OPraHW30BBIBATH JEHUCTBUS IO €€
JTOCTHIKEHUIO: PACIPEIENIATh POJId, 00CYKIaTh MPOILECCH U Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

BBITIOJHATh CBOIO YacTh PabOTHI, AOCTUTAss KAYeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOU JACHCTBUSA C APYTUMH WICHAMU KOMaH/IbI;
OIICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOmMHA TPOAYKT TI0 KPHUTECPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX sl PEIICHUs
(bU3UYEeCKUX 3HAHU;

OPUEHTUPOBATbCA B PA3IMYHBIX NOAXOAAX NPUHATUS PELIEHUH (MHIMBHUIYaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, IPHHATHE PEIICHUH TPYIIIOii);

CaMOCTOSITENIFHO COCTABJIATh QJITOPHTM PpEHICHUS (PU3MYECKOW 3ajaud WM IUIaHa
UCCIICIOBAaHUST C YYETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh IIPEJIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallMH U IIPeJUIaraTh IUIaH €€ N3MCHECHHS,

OOBSICHATh MPUYMHBI JOCTHXKEHHUA (HEIOCTHKEHHUS) Ppe3yJlbTaToOB JEATElIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBLHOCTD (B TOM YHCIIE B XOJ| BBINOJHEHUS (PU3HUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHMBIIUXCS
CUTYallUii, yCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIopa WM JAUCKYCCUU Ha Hay4YHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABaTh CBOE MpaBO Ha OMMOKY MNpH pelmeHuH (U3NYECKUX 3a1ad WIH B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPaBO IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyueHns B 7 Kjacce IMpeaMeTHBIC Pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOLTHXCS YMEHHIA:

UCIIONIb30BAaTh MOHATHS: (U3MYECKHEe U XUMHUYECKHE SBJICHUS, HaOII0ACHHE,
SKCHCPUMCHT, MOJCJIb, T'MIIOTC3a, CAUHUIIBL (1)I/I3I/I‘IGCKI/IX BCJIMYNH, aTOM, MOJICKYIJIA,
arperaTHbIE COCTOSIHMS BeIIeCTBa (TBEPIOE, KHIAKOE, Ta3000pa3HOE), MEXaHHMIECKOE
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOZeWcTBYIOmAs cuia, negopmanust (ympyras, IUIacTHYecKasi), HEBECOMOCTD,
cOOOMIaoNIUECs COCYIbI;

pasnuuath sBieHus (auddys3us, TenIoBoe ABMKEHHE YAaCTHIl BEIECTBA, pABHOMEPHOE
ABWIKCHUC, HCPABHOMCPHOC IBWKCHUC, MHCPLIUA, BSaHMOHGﬁCTBHC TCJI, PaBHOBCCUC
TBEPABIX TEI C 3aKpPEIUIEHHOW OCBIO BpalleHUs, Iepenada JaBJICHUS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMU U razaMu, aTMoc(hepHoe JaBieHue, MJIaBaHUE Tell, TPEeBpaICHUS
MEXAHUUYECKOM HEPTUN) MO ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4YHCJIC (bHSH‘-IGCKHC SABJICHHUA B MPUPOAC: MPUMCPLI ABHXXCHUSA C PaA3JIMIHBIMU
CKOPOCTAMH B XMBOW M HEXKHBOW MPUPOJAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(PEPHOIOo JaBJICEHHS Ha >KUBOMl OpraHusM, IUIaBaHUE pbIO,
pbliyaru B TCJIC YCIIOBCKA, MPU 3TOM HNCPCBOJAUTHL IMPAKTUYCCKYIO 3a1a4y B y‘-IGGHyIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

OMNMUCBIBATH U3YYCHHBIC CBOICTBaA Tel U (I)I/I3I/I‘ICCKI/I€ SIBJICHUS, UCIIOJIb3YA (I)I/I3I/I‘ICCKI/I€
BEJIMYMHBI (Macca, 00bEM, IMIOTHOCTH BEIECTBA, BPEMsl, MYTh, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC Tejla, Cuja TPEHUs, IaBJICHUE
(TBEpmoOrO TeNa, JKUIKOCTH, Ta3a), BHITAIKWUBAIONIAS CHJIAa, MEXaHWYEeCKas padora,
MOIINTHOCTH, IIJIICYO CHJIBI, MOMCHT CHIJIBI, KOBq)(bI/IL[I/IeHT IIOJIE3HOT'O I[eﬁCTBHH
MCXAaHU3MOB, KMHCTHYCCKAd M IIOTCHIIMAJIbHas 3H€pI‘I/I5I), Ipu OMUCAHUHN TIPABHUIILHO
TPaKTOBAaTh (PU3NYECKUI1 CMBICI HCTIONb3YyEMbIX BEIMYMH, UX 0003HAYEHUSI U €TUHUIIBI
(GU3UYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIME JAaHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpapUKHd HM3YYCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKTCPU30BaATh CBOMCTBA TCII, (bHSH‘-IGCKHC SABJICHUA W TIIPOLCCChI, HCIIOJIb3Ys
npaBujIa CIOKEHHs cuil (B0 OAHOW TpsiMoii), 3akoH ['yka, 3akon [lackamsi, 3aKoH
Apxumesna, TpaBUIO paBHOBecHs pbluara (OJI0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHHMS MEXaHHYECKOH OSHEpPrud, TMpU OSTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATUYECKOE BHIPAKCHIE,

O6’b$ICH$ITI> (1)143quc1<ne SABJICHUS, TPOLCCCHI H CBOICTBa TCJI, B TOM YHCIIC MU B
KOHTEKCTE CUTYallMi MPAaKTUKOOPUEHTHUPOBAHHOI'O XapakKTepa: BBIABIATH NPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKUX II1aroB ¢ OMopoi Ha 1—
2 W3YYCHHBIX CBOWCTBAa (U3MYECKUX SBICHUH, (U3UYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacdy€THbIe 3amadyd B 1—2 JeHCTBHs, HUCIOJB3Ys 3aKOHBI W (POPMYIIHI,
CBSI3bIBAIOIIINC (I)I/ISI/I‘IGCKI/IG BCJIMYMHBI: Ha OCHOBC aHaliu3da YCJIOBHUA 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DU3UYECKHE BEIWYMHBI B (OPMYINBI U
MPOBOAMUTH PAcUEThl, HAXOJUTh CIPABOYHbIE JIaHHBIE, HEOOXOTUMBIEC Ui PEIleHUs
3aJa4, OLICHUBATh PEATMCTUYHOCTh OTYy4YEeHHON (PU3HUECKON BEIUYUHBL,



pacmo3HaBaTh MNpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NPU TMOMOUIM (UIUIECKUX
METOJIOB, B ONHCAHHM MCCIEAOBAHUSA BBIACIATH MPOBEPSIEMOE MPEANONIOKEHHE
(rumoTesy), pazauyaTh M HMHTEPIPETHPOBATH MOJYYCHHBIM pe3ynbTaT, HaXOAUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOAKI 110 €T0 PE3y/IbTaTaM;

IPOBOJIUTH ONBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUM WM (PU3HMUECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSieMble MPEANOIOKEHUsA, COOMpaTh YCTaHOBKY U3
MPeJI0KEHHOTO0 000PYA0BaHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEMa, CHIIBI U
TEMIEPATypbl C UCHOJIH30BAaHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHus IPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPECHHI;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3NYECKON BEITUYHHBI OT JIPYroMl C
UCTIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JBHXKYIIETOCS
T€Na OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUS CKOJIBKEHUS OT BeEca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEM TEeI M HE3aBUCHUMOCTH CHJIbl TpPEHHUS OT IJIOLAAN
COTIPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YAJWHEHHS MPY>KUHBI, BHITAJKUBAIOIIEH
CHIIBI 0T 00BbEMa TOTrPYKEHHOM YacTH Tella M OT IUIOTHOCTH JKHMJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTHU Tela, OT TIJIyOHWHBI, Ha KOTOPYIO IOTPYKEHO TeIo,
yCIIOBUYM TMJIaBaHUS TeJ, YCJIOBHUH paBHOBECUs pbluara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCeOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IJIaHy, (PMKCHPOBATh PE3yNbTaThl MOTY4EHHOU
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUJE MPEIJIOKEHHBIX TaOMUI[ U TpadHUKOB,
JIEJIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKHX BETMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CUJIa TPEHHs] CKOJBXKEHMs, JaBJIEHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJa, JCMCTBYIOLIas Ha TMOTPY>KEHHOE B KHUJAKOCTh TEJO,
KO3(QHUIMEHT TOJE3HOr0 JCHCTBUS MPOCTBIX MEXAHH3MOB), CIEAYS MPEIOKEHHOU
MHCTPYKLIMU: TIPU BHINOJHEHUHN U3MEPEHHI COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITH 3HAUEHUE MICKOMOM BEIMYMHBI,

coOuoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYIbI, OapOMeTp, pblyar, MOJABUKHBIM U
HENOJIBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOl Ha WX ONHCAaHUS (B TOM YHWCIE: MOAIIUITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKUM MpPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacCOC,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBIICHUHA M HEOOXOIUMBIC
¢buznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTHUIECKOTro
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30MaCHOCTH TMpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYKalollleil cpee;

OCYIIECTBIISAITh OTOOp HMCTOYHHUKOB HH(pOpManuu B VHTepHETe B COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIUXCS 3HAaHUH U MyTEM CpaBHEHUS



Pa3IUYHBIX UICTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOPasl SBISETCS MPOTUBOPEUNBOM
WJIH MOET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3a/laHUuil HAYYHO-TIOMYJISIPHYIO JINTEPATypy
($U3NUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

cO371aBaTh COOCTBEHHBIC KpPAaTKHE MHUChbMEHHBIC W YCTHBIE COOOIICHHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(POpMAIUN (PU3NYECKOTO COAEPKaHUsI, B TOM YHCIIe MyOIUYHO JeNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MIIM YUEOHBIX MCCIIEOBAHUH, IIPU STOM
IPaMOTHO HWCHOJb30BAaTh HM3YYCHHBI TOHATUHHBIA ammapar Kypca (QHU3HKH,
COTIPOBOXKIATh BBHICTYIIJICHUE MPE3eHTallUEH;

IPY BBIMOJIHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHUIN pacrpenessTh 00I3aHHOCTH B
rpynIe B COOTBETCTBUU C MOCTABICHHBIMH 331a4aMU, CJICAUTH 3a BBIMOJIHEHUEM IIIaHa
NeCTBUI, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh T'PYIIIBL,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIKX.

K xonmy oOydenus B 8 kJjacce mpeniMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMsI BEILIECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIIEHHBI ¥ HEHACBIIICHHBIN Map, BIaXKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
10JIe, MPOBOJHUKU W JAMUDJIEKTPUKH, NOCTOSHHBIA 3JEKTPUUYECKUM TOK, MarHUTHOE
1oJe;

pasznuyath SABJICHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBecHE, CMayMBaHHWE, KalWUIAPHBIE SIBJICHUS, HWCHApeHHe, KOHJEHcaIus,
IUIaBJIeHWEe,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TeIJlonepenayda
(TeruIONpPOBOJHOCT, KOHBEKIMS, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsloB, ACUCTBUS AJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, AEUCTBHE MAarHUTHOTO IOJI1 Ha MPOBOAHHMK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKLIMS) 10 ONMCAHHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4uHciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KallWUISIPHbIE SBJICHUS B HPUPOJE, KPUCTAUIBI B mpupone, usinydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, dIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel MOJOCOB, pOJIb MAarHUTHOTO MOJIS JJISl JKU3HU Ha
3emiie, MOJSIPHOE CHUSIHME, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]lauy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (U3HUECKUX SIBICHHH;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSsS OHHEPIus, KOJIMYECTBO TEIUIOTHI, YyJeNlbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHAas TEIUIOTA IUIABJICHUS, YAEJIbHas TeEIIoTa
napooOpa3oBaHMs, YAEIbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(QHUIMEHT IMOJIE3HOTO
JeUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENBbHAS BIAXXKHOCTb BO3]lyXa, 3JIEKTPUUECKHUH
3apsil, CHJa TOKa, 9JIEKTPUUYECKOE HaNpshKeHUE, CONPOTUBJIEHUE IPOBOAHMKA,
yIIeIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta U MOLIHOCTH 3JIEKTPUYECKOTO TOKA), MIPH



ONKMCAHWU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCHOJb3YyEeMbIX BEJIUYMH,
0003HaYCHHS] ¥ SAVHHIB (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYITBI, CBS3BIBAIOIINE
TaHHYI0 (U3MYECKYI0 BEIWYUHY C JPYTUMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJTUYNH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W MPOLECCHI, HCIONB3YS
OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOEHHUSI BEIIEeCTBa,
NPUHIUIT CYNEPIO3UIMN ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMS
3apsiia, 3akoH Oma ams ydactka 1enu, 3akoH Jlxoyms—JIeHua, 3akoH coxpaHeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €O
MaTeMaTUYECKOE BhIPAKEHUE;

OO0BACHATH (PU3MUECKHE MPOIECCHl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyalui MPAKTUKOOPUEHTHUPOBAHHOTO Xapakrtepa: BBISIBIISITh
MPUYUHHOCIIEACTBEHHBIE CBS3U, CTPOUTh OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (GPU3UUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacu€THble 3amaud B 2-3 JACHUCTBHS, WCIONB3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBL: HA OCHOBE aHalIMW3a YCJIOBHS 3aJaud
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JAJISl PELICHUS 3aJauH,
BBIOMpATh 3aKOHBI U (HOPMYJIIbI, HEOOXOAUMBIE IJIs €€ PEIICHUS, IPOBOIUTH PACUETHI U
CPaBHHBATh MMOTYYCHHOE 3HAYCHHE (DU3MYECKON BEIMUYUHBI C U3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/IOB,  HCIOJIb3ysd  OMNHCAaHUE  HWCCIACAOBAHMS,  BBIACNATH  MPOBEPSIEMOE
MPENIOJIOKEHNEe, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKAa MPOBEACHHS HCCIEA0BaHUSA,
JIeJIaTh BBIBOIBI;

MPOBOAMTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwuIsIpHBIC SIBICHUS, 3aBUCHUMOCTh JaBICHHS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUSI U HATPEBAHUS IPU U3IYUYECHHUH OT LIBETa
u3yyarouiel  (morioaroniei) TMOBEPXHOCTH, CKOPOCTh HCIApeHUs BOABI OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAgu €€ TOBEPXHOCTH, DJIEKTpHU3alus Tel Hu
B3aUMOJICCTBUE SJEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJlM3alisi MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWMCTBA JIJIEKTPOJBHUIaTEIS
MOCTOSTHHOTO TOKa): (opMyJIupoBaTh NPOBEpsSEMbIe MPEANOIOXKECHHs, COOMpPAThH
YCTAaHOBKY W3 TPEUIOKCHHOTO O0OpYyIOBaHUS, ONHUCBHIBATH XOJ ONbITA H
(dbopMyITHUpPOBaTH BHIBOIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHHS] TEMIEPATYphbl, OTHOCUTEIbHON BIAXXHOCTU BO3/1yXa,
CWJIBI TOKA, HANpPSDKEHUS C HKCIONIH30BAaHUEM AaHAJOTOBBIX MPUOOPOB U JATUYHUKOB
¢bu3nyecKuX BENWYMH, CPAaBHHMBATh pE3YJIbTaThl H3MEPEHUN C Yy4€TOM 3aJaHHOMN
aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHHBI OT JIPYroMl C
HCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOMAAN MONEPEYHOTO CEUEHHUs M YJIETbHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOJIHUKE,
HCCJIEIOBAaHKUE TI0CJIEIOBATEIbBHOIO W MMapajljIeIbHOTO COEIWHEHUN MPOBOJHUKOB):
IUTAHUPOBATh UCCIENOBaHUE, COOMPAaTh YCTAaHOBKY M BBIMOJIHATh MU3MEpPEHUs, CIeays



MPeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TabNIuI ¥ TpaduKOB, IeTaTh BHIBOIBI IO PE3yabTaTaM HCCIICIOBAHUS;

® TMPOBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3NUECKHX BeIMUYUH (yAelbHas TEIIOEMKOCTb
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUIECKOTO TOKA):
IUIAHUPOBAaTh W3MEpPEHHs, CcoOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEays
MPEJI0KEHHOW HHCTPYKIMU, U BHIYUCISATH 3HaYCHHE BETUYHUHBI;

e CcoONIOaTh TMpaBWJIa TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
00opy0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM HAa WX ONHMCAHMs (B TOM 4YMCJIE: CHUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUETYHK DIICKTPUUYCCKOM
DHEPrUH, JIIEKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTeNbHBIC JIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysd 3HAHHUS O CBOWMCTBAaX (HU3UYECKUX SBICHUN U
Heo0X0ouMBbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICHXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMs, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBbI 3JICKTPUYECKHX IIeTel ¢ MOCIeI0BaTEeIbHBIM U MapalljielIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHUS SJIEMEHTOB MIEKTPUUCCKUX LICTICH;

® T[PHUBOAWTH MNPUMEPHl (HAXOAWTH HWHPOPMAIMIO O TPUMEpPax) NPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOECTeueHUs
0€30IIaCHOCTH MpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEJIEHUS B
OKpYKalolllei cpee;

® OCYLIECTBISATh NOMCK HH(popmauuu ¢usznyeckoro conepkanus B IHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M TYTEM CpaBHEHUS JIOTMOJIHUTEIBHBIX HCTOYHUKOB
BBIICTIAITE MHGOPMAIMIO, KOTOpas SBJSETCS MPOTHBOPEYUBONW WM MOXET OBITh
HEJIOCTOBEPHOM;

® ICIIOJIB30BATh MPU BBHIMOJIHCHUN YUEOHBIX 3aJaHUI HAYYHO-TIONMYJSIPHYIO JTUTEPATyPy
(GU3UYECKOTO COJEp)KaHUsS, CIPABOYHBIE MaTepUaNbl, pecypchl cetu WHTEpHeT,
BJa/IeTh MpUEMAaMM KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3gaBaTh COOCTBEHHBIC IMHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIeHMs, 00o0mas
WH(GOPMAIIUI0 U3 HECKOTbKUX HCTOYHHKOB (PU3UYECKOTO COJCpXKAHHS, B TOM YHUCIIEC
nyOMMYHO  TPEICTaBISITH  PE3yabTaThl MPOCKTHOW WM  HCCIEeIOBATENIbCKOU
NEeSTeNIbHOCTH, MPU 3TOM T'PaMOTHO HCIOJB30BaTh U3yYCHHBIN MOHATHIHBIN anmapar
Kypca (pU3HUKH, COMTPOBOXK/IATh BHICTYIIEHUE TIPE3EHTALIUEH;

® [pu BBINOJIHEHUHU Y4YEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX MPOLIECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTaBJICHHBIMHU 3aJauyaMu,
CIEIUTh 32 BBHINIOJHEHHEM IUIaHa JEHCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJaJ B  JEATCIBHOCTh  TPYIIbI,  BBICTPaUBaTh
KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, POSBIISSL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonny oOyuenus B 9 KJjacce mpeIMeTHbIE pe3yJbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTHXCS YMEHHIA:



UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHUS, nedopmanus (yrnpyras, IiacTuyeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MEeXaHW4YeCKue KoyieOaHUsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ¥  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWsl W TMOTJOIIeHus, anbda, Oera- M Tramma-
U3JTy4€HUs, U30TONBL, SJEpHas YHEPIeTHKA;

paznuyarh SBJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBMKEHUE, CBOOOIHOE Ma/IeHUE TeJl, pABHOMEPHOE
JNBUKEHHE 110 OKPYKHOCTH, B3aUMOJECHCTBUE Te€J, PEaKTUBHOE JIBUYKEHUE,
KoJiebaTenbHOe JBMIKEHHE (3aTyXarollhue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE€ JBID)KEHHE, OTPaXEHHE 3BYKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHHE U NPEIOMIIEHHE CBETA, [IOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0eoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHHKHOBEHHE JMHEHYAaTOro CHEKTpa H3JIy4eHHs)
[0 OINMCAaHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKpY’KaroIeM Mupe (B
TOM 4Hclie (U3NYECKHE SBICHUS B MPUPOAE: NMPHIUBBI U OTIUBBI, JBI)KEHUE TIAHET
CoHeYHOM cUCTeMBbl, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 3XO, IIBETa Te,
ONTUYECKUE  SBJICHUSA B  TNPUPOJAE, OWOJNOTHYECKOEe  JeHCTBHE  BUAMMOTIO,
yAbTPaUOIECTOBOTO U PEHTICHOBCKOTO W3IY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4H, PpaJUOAKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHUHEPAJIOB,
NeiiCTBUE paJiMOaKTUBHBIX M3JIyYeHHI Ha OpraHu3M YeJOoBeKa), MPU 3TOM NEPEBOAUTD
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(bu3nUECKUX SBICHHIA;

OTKCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIONB3Ys (PU3NYECKHE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella MPU HEPABHOMEPHOM JBIKEHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIOBas CKOPOCTb, CUjla TPEHMsI, CUja YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYeCKasi paboTa M MOIIHOCTh, MOTEHIIMANbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPTUSI CHKATOM MPYKUHBI, KWHETUUYECKAs
SHEprus, MOJIHAS MEeXaHWuYecKas OSHEeprus, IMepuoj] U 4YacToTa KoJieOaHWi, IJIHMHA
BOJIHBI, TPOMKOCTbH 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPeOMIICHUS
Cpezbl), TIPH ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIWHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (OPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONIb3Yys 3aKOH
COXpaHEHUsI DHEPIHH, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI CYNEPHO3ULUN CHUII,
IPUHLINII OTHOCUTENBbHOCTH ["anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHs 3apsAJ0BOro H
MacCcOBOIO 4YHCEN TMpHU SAEPHBIX pPEaKIHsIX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTUUYECKOE BhIPaKEHHE,



OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd  NIPaKTUKOOPUEHTHUPOBAaHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE N3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 wu3ydeHHBIX CBOMCTBa (U3MYECKUX SIBICHUHM, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIC 3a/1a4M (OMUPAIOIIUECsS HAa CUCTEMY U3 2—3 ypaBHEHHIA), UCTIONb3YS
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DPU3MUECKHE BEIWYMHBI: HAa OCHOBE aHAIU3a
YCIOBHS 3a/aud 3alMChlBaTh KpAaTKOE YCIOBME, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIC JTaHHBIC, BHIOUPATh 3aKOHBI U (POPMYIbI, HEOOXOAMMBIEC UIS PELICHUS,
OPOBOIUTH PACUYETHl W OICHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BETMYUHBL;

pacmo3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NPU TMOMOUIM (UIUIECKUX
METOMOB,  MCIOJB3ysl  ONMCAaHUE  WCCIEINOBAaHUS,  BBIAEIATH  IPOBEpPAEMOE
IPEINON0XKEHNE, OLEHUBAaTh IPABUIIBHOCTh MOpPsIKA IPOBEACHUS HCCIEIO0BaHMUS,
JieNaTh BBIBOJIBI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHHUN U OIBITOB;

IPOBOJUTH ONBITHI 110 HAOMIOJCHUIO (PU3MUECKUX ABICHUM WM (PU3MUECKUX CBOMCTB
Tes (M3ydeHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBHCUMOCTh
nepuoJia KojeObaHuil NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U XKECTKOCTU MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MaJIbIX KOJe0aHHH, MPSIMOIMHENHOE PaclipOCTpaHEHHE
CBETa, pPa3lioKeHHE Oeloro cBeTa B CIEKTP, M3YUYEHHE CBOMCTB HM300pa)keHUS B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHUs IpeIMeTa B COOHMpAroUiel JIMH3E,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CHEKTPOB H3IyYCHHS): CAMOCTOSTEIBHO
coOupaTth yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pYA0BaHUS, ONMMCHIBATH XOJ OIBITA 1
€ro pe3yJbTaThl, OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPHUIO HPSIMBIX HM3MEPEHMH, ONpeAessis cpeaHee
3HaYeHHE H3MepseMOol BEIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOLIe JMH3BI),
000CHOBBIBATh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO pudopa);

NPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IyTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJibHOM CKOPOCTH, IepHoja KojeOaHUM MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXKEHUS CBETa OT yrija NaJeHus u
yIiia MpeNoMIICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yAbTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
(Gu3n4ecKux BEIMUYMH B BHUJE TAOMUI U rpadUKOB, JeaaTh BBIBOABI 110 pPe3yIbTaTaM
UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (QU3NYECKUX BEJIWYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO Ia/ieHus,
KECTKOCTh TPYKUHBI, KOXPPHUIMEHT TPEHHUs] CKOJBKEHHUs, MEXaHHuYecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOr0 U MPYKUHHOTO
MasTHHKOB, ONTHYECKas CHUJia COOHWpAOIIe JIMH3bI, pPaJdOAKTUBHBIA (OH):
IUIAHUPOBaTh M3MEPEHHUs, COOMpaTh SKCIHEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpEHus], Cleays MPeyIOKEHHON MHCTPYKIMH, BBIYHCIATh 3HAYCHHUE BEJIMYMHBI U
aHATM3UPOBATh IIOJIyY€HHBIE PpE3yJNbTaThl C Y4E€TOM 3aJaHHOM TIOTPEIIHOCTH
W3MEPEHHIT;

coOyoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTopHBIM
o0opyoBaHUEM;



pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MaTepHaabHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHAasi MOZENb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIpa;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HA UX ONHMCAaHUs (B TOM YHCIE: CIIUIOMETP, JATYUKH MOJIOKEHUS,
paccTosIHUA U YCKOPEHHs, paKeTa, 3X0JI0T, OUYKH, IEPUCKOII, (oToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOM, MJO3UMETp, Kamepa BuibcoHa), ucrnonb3ys 3HAHUA O
CBOMCTBaxX (PU3UYECKUX SABJICHUN U HEOOX0AUMbIC (PU3NICCKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH U3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPU PEUICHUH Yy4eOHO-
NPaKTUYECKUX 3aJau, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHSI M300paXKEHUH B TNIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOMUTh WHPOPMAIMIO O TMpHUMEpax) MPAKTHIECKOTO
UCIONIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU sl oOecredeHus
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTHYECKOTO TIOBEJCHUSA B
OKpYXKaroIleH Cpee;

OCYIIECTBIISATh MOMCK HWHPOpMauuu (uznyeckoro conepxkanuss B HHTepHeTe,
CaMOCTOSITENIHO (OPMYJIHMPYsl TOMCKOBBIN 3alpoc, HAXOMUTh IYTH OIpPEAEICHUs
JIOCTOBEPHOCTH TMOJIyYU€HHOH HWH(GOpMallMu Ha OCHOBE HWMEIOIIUXCS 3HAaHUN W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JINTEPATypy
bu3nyecKOoro cojJep>KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJIAJCTh NMpPUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIEC M YCTHBIE COOOIICHHUS HAa OCHOBE MH(pOpMaluu
U3 HECKOJBKHUX HMCTOYHUKOB (PU3UUYECKOTO COACp)KAaHUS, IYOJUYHO TPEACTaBIATH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENIbHOCTH, PU 3TOM TPaAaMOTHO
WCIIOJIh30BaTh M3YyYCHHBIH MOHATUHWHBIN ammapaT u3ydaemMoro paszaena (U3UKA |
COIIPOBOKJATh BBICTYIUICHHWE IMpE3eHTalel ¢ y4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa
bubmunoreka LIOK
. - 0 0
11 Pusiica - Hayka 0 NPHPOAC 2 https://m.edso0.ru/7f416194
but6mmoreka [IOK
. 0
12 DUHHECKHE BETHIHHEI 2 1 https://m.edso0.ru/7f416194
but6mmoreka [IOK
. 7 0
1.3 EcTtecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
. 0 0
21 CTpoenne peuiecTsa 1 https://m.edso0.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 0 1 bu6nuoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2 0 0
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
but6mmoreka [IOK
A M 0 0
3 CXAHITICCKOC ABHACHHC 3 https://m.edsoo.ru/7f416194
3.2 WNueprus, macca, IIOTHOCTh 4 0 1 but6mmoreka [IOK



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.edsoo0.ru/7f416194

bubmunoreka LIOK

3.3 Crna. Bugsr cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 0 bubmmoreka [JOK
' TeJlaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2 Jlanenue xKuaKoctn S 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. 0
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znea S. Pabora u MOIIHOCTB. JHEPrus
bubmunoreka LIOK
51 PaGota u mommoCTE 3 1 https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
5.2 HpocThie mexanm3MbI S 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
53 Mexanuueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpems 3 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
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8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmoreka [IOK
1.1 CtpoeHue u CBOIMCTBA BEIIECTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2. DinekTpuyecKue M MATHUTHBIC SIBJICHHSA
DIIeKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TEIa bubmmoreka [JOK
2.1 . 7 0 1
1 X B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [ToCTOSITHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiriibie ABIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. 0 0
24 UICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PeszepBHoe Bpems 3 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 0 1 bubmunoreka LIOK
' OIMCAHUS https://m.edso0o.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1. 1 0
3 3aKOHEI COXpAHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbubmunoreka LIOK
. 0
21 Mexanieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHHHICCIUE BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
DIIEKTPOMAarHuTHOE MOJE U bubmmoreka [JOK
3.1 6 0 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 Bu6muotexa [JOK



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

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 5. KBanToBble siBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 https://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 S nepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb
[ToBTopenue u 0000IIEHUE CONEPIKAHUS bu6bnuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 INTAHUPOBAHUE

7 KJIACC

Ne KosmnuectBo

n/n Tema ypoka 4acoB

1 ®dusuka — Hayka o npupoje. ABneHus npupoasl. Duszndeckue siBICHUS 1

2 Mexanuueckue, TeIIOBbIe, YJIEKTPUUECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE 1
SIBJICHUS

3 du3nyecKue BEIUYUHBI U UX U3MEPEHUE 1

4 Ypok-uccnenosanue "M3mepenue reMnepaTrypsl IpH OMOIIH KUIKOCTHOTO 1
TEPMOMETPA U TaTUYUKA TeMrepaTypbl"”
Kak ¢usuka u qpyrue ecTeCTBEHHbIE HAYKH U3YYarOT MPUPOTY.

5 EcrecTBenHOHayuHBIN MeTO/ Mo3HaHUs. Onucannue GU3NIECKUX SBJICHUN C 1
ITOMOUIBIO MOJENEN

6 VYpok-uccnenosanue "[IpoBepka runoresbl: JaabHOCTD MOJIETA ILIAPHKA, 1
MYIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4eM OOJIbIIIe BHICOTA MTycKa"

7 Ctpoenue BemiectBa. ONBITHI, T0KA3bIBAIOLIUE TUCKPETHOE CTPOCHUE 1
BEIIECTBA

8 JIBMOKEHHE YaCTHI] BEIICCTBA 1

9 Ypok-uccienoBanue «OMbITH IO HAOIIOICHUIO TETIOBOTO PACIIUPEHUS 1
ra3oB»

10 ArperaTHble COCTOSIHHS BEIIECTBA 1
B3aumocBsI3b MeX1y CBOWCTBAMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSX

11 1 UX aTOMHOMOJICKYJIIPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHhIX 1
COCTOSIHUM BOJIBI

12 Mexannueckoe nBmwkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBIIKEHUE 1

13 CkopocTb. EnuHuUIB CKOpOCTH 1

14 Pacuer nmyTy ¥ BpeMEHU ABUKECHUS 1

15 Wuepuus. 3akon unepuu. BzanmoelicTere Ten Kak IpUYUHA U3MEHEHUS 1
CKOPOCTH JIBUKEHUS Tell

16 [TnotHOCTH BemecTBa. PacueT Macchl 1 00beMa Tea Mo ero MIOTHOCTH 1

17 JlaGopatopHas pabota «OnpeneneHne IIOTHOCTU TBEPAOTO Tea 1

18 Pemenue 3amgau no reme "[lnotHocTh BemecTna" 1

19 Cuna xak xapakTepuCTHKa B3auMoaencTBus Tei. Cuiia ynpyroctu. 3akoH 1
I'yka

20 JlaGopaTtopHnas pabota «I/IsqueHHe 3aBUCUMOCTH pacTsoKeHUs (nedopmarun) 1
MPYKUHBI OT MIPHIIOKEHHOHN CHITBD)

21 SIBnenue Tarorenus. Cuna TsHKECTH 1

29 CBHSI:' MEKly CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue 3agay o 1
teme "Cuna Tsxectn"

23 Cuna TsDKeCTH Ha IpYTruX ruianerax. Gu3nyeckue XapakTepPUCTUKH MIIaHeT 1

24 N3mepenue cui. Jlunamomerp 1

25 Bec Tena. HeBecomocTh 1




CroxeHue ABYX CHJI, HAPaBJIEHHBIX MO OJTHOM MpsAMoil. PaBHomecTByIOIas

26 1
[Q70)1

27 Pemenue 3anau no teme "PaBHozelcTBytomas cui' 1

28 TpeHue ckosbKeHus U TpeHue Nokos. TpeHue B IpupoJe U TEXHUKE 1

29 JlaboparopHas padoTa «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOIIbHKEHH OT 1
CHJIBI JIABJICHUSI U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

30 Pemenue 3a1au Ha onpeieieHre PaBHOCHCTBYIOIIEH CHITBI 1

31 Pemenue 3ama4 nmo remam: «Bec tenay, «I'paduyeckoe nzo0paxxeHue CUim, 1
«Cuiibly, «PaBHOIEMCTBYIOIIAS CUIT»

30 KoHnTtponbHast pabota mo Temam: «MexaHudecKkoe IBIKEeHHE, «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «I'padhudeckoe nzodpaxenue cuiny, «CUIIb»

33 Hasnenne. CiocoObl yMEHbIICHHUS U YBEIUYCHHUS AABICHHS 1

34 JlaBnenwue ra3a. 3aBUCUMOCTb JIaBJICHHUs Ta3a 0T 00bEMa, TeMIIEpaTyphl 1

35 [lepenava naBienust TBEPABIMU TEJIaMU, )KUIKOCTSIMHU U ra3aMu. 3aKOH 1
[Tackans

36 JlaBneHue B )KMJIKOCTHU U ra3e, BBI3BAHHOE JICHCTBUEM CHIIBI TSKECTH 1

37 Pemenue 3amgau no teme «J/laBnenue B )KUIKOCTHU U raze. 3akoH [lackamns» 1

38 CooOmraronuecs COCYIbl 1

39 I'unpaBauygeckuii mpecc 1

40 ManomMertpsl. I[1opiIHEBOM KUIKOCTHBIN HACOC 1

a1 Atmocdepa 3emn. [IpuauHbI CyIIIECTBOBAHUS BO3AYITHON 000JI0YKH 3EMITH. 1
3aBUCUMOCTbh aTMOC(EPHOT0 AaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpS

42 Bec Boznmyxa. AtmochepHoe qaBieHne 1

43 Wzmepenune armocdeproro nasienus. OnbiT Toppuderu 1

44 3aBUCUMOCTbh aTMOC(EPHOT0 AaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpPS 1

45 Bapomertp-anepoua. ATMocdepHoe AaBIeHHE Ha pa3IMYHBIX BHICOTaX 1

46 Pemenne 3agad mo teme " AtmochepHoe gaBieHue" 1

47 JleficTBHE KMIKOCTH Y Ta3a HA OTPY>KEHHOE B HUX TeJO. ApXHUMeIoBa Cuja 1

48 JlaGopaTopHas pabora «OnpeneneHne BhITATKUBAIONIEH CHIIBI, ICHCTBYIOIICH 1
Ha TeJOo, MOTPYKEHHOE B )KHUIKOCTb)

49 JlaboparopHas paboTa o teme «lccrnenoBanue 3aBUCUMOCTH Beca Tela B 1
BOJI€ OT 00bEMa MOTPYKEHHON B HKHUAKOCTh YaCTH Tella»

50 [1naBanue Ten 1

51 JlaGopaTtopHnas pabota "‘I'<0HCpr1/Ip0.]:’vaHI/Ie ap"eOMeTpa WJIM KOHCTPYUPOBAHUE 1
JIOJIKU U OTIpe/ieieHne e€ Tpy30M0IbEMHOCTH

59 Pemenue 3agau no remam: «llnaBanue cynoB. Bo3ayxoraBanue, 1
«/laBiieHME TBEPIBIX TEI, JKUIAKOCTEU U ra30B)»
KontponbHas pabota o Teme «J/laBieHue TBEpIBIX TEJ, KUIKOCTEH U

53 ra3oB»/Bcepoccuiickas mpoBepoyHasi paboTa npu MpOBEICHUH C 1
UCIIOJIb30BaHUEM KOMIIBIOTEpA

o4 Mexannueckas paboTa 1

95 MormHocts. EquHUIBI MOIITHOCTH 1

56 Vpok-uccnenosanue "Pacuér MOIIHOCTH, pa3BUBAEMOMN MPU MOABEME 10 1

nectyuie"




57 [Tpocteie Mexanu3Mbl. Peraar. PaBHOBecHe cuit Ha ppryare 1

58 Prruaru B TexHuke, Ob1Ty 1 ipupoge. Jlaboparopuas padora «MccnenoBanue 1
YCIIOBUI paBHOBECHS PhIYara

eIIeHHE 3a]1a4 10 TeMe «Y CIIOBUSI paBHOBECHUS PbIUara»

59 P v 1

60 Koaddumument nonesnoro nericteus mexanusma. JlabopatopHas padbora 1
«M3mepenne KIIJ] HaKJIOHHOM MJIOCKOCTH»

61 Pemenue 3amau o teme "Pabora, momHocTh, KITA" 1

exaHnueckas dHeprusi. Kunernueckas ¥ moTEHIIUAIbHASI SHEPTHUs

62 M K 1

63 3aKOH COXpaHEeHHUsI MEXaHHUUECKOW YHEPTUn 1
YPOK-3KCIIEPUMEHT 10 TeMe "IKCIEPUMEHTAIBHOE ONPECICHHE U3MEHEHUS

64 KHHETHYECKOUW M MOTEHIIUATLHON YHEPTUH TIPH CKAaThIBAHUH TeJja 1O 1
HaKJIOHHOM miockocTh"
KonTtponbHas padora no teme «Pabora 1 MOIIHOCTb.

HEPTUs». uiicKas MpoBepoYHas Ta U MMPOBEICHUU H

65 OHe /Bcepoccuiickas mpoBepoyHas padboTa oBeJe a 1
OyMaXHOM HOCHTEIIE

66 [ToBropenue. Pabota ¢ Tekctamu 1o Teme "MexaHndeckoe JIBUKeHue", 1
"JlaByieHUE TBEPBIX TEJ, )KUAKOCTEN U ra3oB"

67 HroroBasi KOHTpoOJbHAsE paboTa

68 [ToBTopenwue. Pabota ¢ Tekctamu o Teme "Pabora. MomHocTs. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KIIACC

KosmuectBo

Jlj;ln Tema ypoka Jacos

1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KHHETHYECKON TEOPUH U UX OTBITHBIC 1
MOJITBEPKICHUS

2 Macca u pa3Mep aTOMOB B MOJIEKYT 1

3 Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHHM BEIIECTBA 1

4 OOBsICHEHHE CBOWCTB TBépI[Ol“O,V}KI/II[KOFO 1 Ta3000pa3HOTO coUCTOﬂHI/HZ 1
BEIIECTBA HA OCHOBE TIOJIOKEHUN MOJIEKYJISIPHO-KUHETHUECKON TeOpUH

S) Kpucrammmyeckue u amopHsie Tena 1

6 CMauuBaHue ¥ KanWwUISIpHOCTh. [IOBEpXHOCTHOE HATSKEHUE 1

7 TennoBoe pacIMpeHne U CKATHE 1

8 Temnepatypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO ABMXKEHUS 1
YaCTHII

9 Buyrpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH dHepTun 1

10 Bunel Tennonepenaun 1

11 Ypok-koHpepenmus "[IpakTuieckoe UCIOIb30BaHUE TEIUIOBBIX CBOKCTB 1
BEIIECTB U MaTEPUAJIOB B LIEJSX dHeprocoepexkeHus"

12 KonuuecTBo TemioThl. Y aenpHas TEMI0EMKOCTb 1

13 YpaBHeHue TemioBoro 6ananca. Termioo0MeH U TEIIOBOE PaBHOBECHE 1

14 JlaboparopHas paboTa L’I/Iccne):[OBvaHHe 51]'3‘JI€HI/I}I TEII000MeHa IpH 1
CMEIIMBAHUU XOJIOTHOM U ropsiueil BOAbl

15 Pacuer konuuecTBa TEMIOTHL, HEOOXOIUMOTO ISl HATPEBAHUS Tela U 1
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU

16 JlaboparopHas pabota "OnpeneneHue yaenbHON TEIIOEMKOCTH BelecTBa" 1

17 OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTAa CrOPaHUs 1

18 [1naBrneHue u OTBepI€BaHNE KPUCTAIIMUYECKUX Tell. Y ieJbHasl TerIoTa 1
TUTaBIICHUS

19 JlaboparopHas pabota "Onpenenenue yenbHOU TEIUIOTHI TIIaBJICHUs JIbaa" 1

20 [TapoobpazoBanue u kKoHaeHcanws. Vcnapenne 1

21 Kunenwne. Y nenpHas Termiora napooOpa3oBaHus M KOHICHCAIIHIH. 1
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO AaBICHUS

22 Brnaxnocts BOSILYX&'.' JlaGoparopnas padota "OnpeneneHrue OTHOCUTEIBLHOM 1
BJIKHOCTH BO37yXa

23 Pemenue 3a1a4 Ha ornpeesieHUe BIa)KHOCTH BO31yXa 1

o4 [TpunHtnIEl pabOTHI TEMIOBBIX ABUTarenei. [lapoBas TypOuna. JBurarens 1
BHYTPEHHETO CTOPaHUS

o5 KIIl remioBoro asuratesns. TeraoBble IBUTATENH U 3aIUTa OKPYKAIOIIeH 1
Cpelibl

26 3aK0H COXpaHEHUs U MIPEBPAILCHUS SHEPTHUHU B TEIUIOBBIX IPOIIeccax 1

27 [ToaroToBKa K KOHTPOJILHOM padoTe mo TeMe "TerioBbie SBICHUS. 1

W3MmeHeHne arperaTHbIX COCTOSIHUM BemecTna”




KonTtponbhas padota mo teme "TermmoBsie siBneHus. Mi3MeHeHne arperaTHbIX

28 ’ . 1
COCTOSIHUH BEIIECTBA

29 Onexktpuszanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB 1

30 YPOK-I/ICCHGHOBaHI:I‘e "OnexTpu3anus Tel UHAYKLUNEH U IpU 1
CONPUKOCHOBEHHUHU

31 B3aumonericTBue 3apspkeHHbIX Tedl. 3akoH Kynona 1

30 DNEKTPUUYECKOE MOJIE. HaHpH)KeHHOCTB anekTpuyeckoro nois. [Tpunnun 1
CYTIEPIO3UINH JEKTPUUECKUX MOJIeH

33 Hocurenu snektpuyeckux 3apsioB. DieMeHTapHbIH 3apsia. CTpoeHrue aTtoma 1

34 [TpoBOTHUKY ¥ AUAIIEKTPUKH. 3aKOH COXPAHCHHUS SJIEKTPUUECKOTO 3apsiia 1

35 Pemenue 3amay Ha IpUMEHEHUE CBONCTB AJICKTPUIECKUX 3aPsI0B 1

36 DIIEKTPUUYECKUI TOK, YCIOBHUSA €r0 CyllecTBOBaHUsA. IcTOUHUKH 1
AIIEKTPUYECKOTO TOKA

37 JleficTBUSI SNIEKTPUUECKOTO TOKA 1

38 ypOK-HCCHeH?BaHHe "JleiicTBHE SIEKTPUUYECKOTO MOJISI HA TPOBOJAHUKH U 1
JURJICKTPUKU

39 DIIEKTPUUECKHUI TOK B METAJIAX, JKUJIKOCTSX U ra3ax 1

40 DJeKTpuUecKas 1enb U €€ COCTaBHbIEC YaCTH 1

41 Cuna Toka. JlaboparopHas pabota "V3mepeHue U peryinupoBaHue Cuibl Toka" 1

42 ?neKTqueCKoe Hanpsbkenue. BoastMerp. Jlaboparopnas pabota 1

W3mepenue u peryaupoBaHue HanpsHKeHUs "

43 ConpoTuBieHHE TPOBOJHUKA. Y IEIbHOE COMTPOTHUBIICHHUE BEIIECTBA 1

44 JlaboparopHas paboTa "3aBHCUMOCTH dJIEKTPHUIECKOTO COMPOTUBIICHUS . 1
MPOBOJHMKA OT €ro JIIMHBI, MJIOIIAIU MOMEPEYHOr0 CEYeHHs U MaTepuana

45 3aBUCHMOCTD CHJIBI TOKA OT HampsDKeHHs. 3akoH OMa Jij1s ydacTKa e 1

16 JlaGopaTtopHas pabota "VccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UTYIIIETO ) 1
4yepe3 pe3UCTop, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOpE

47 [TocnenoBarenbHOE U NapaLIEIbHOE COEIMHEHUS IPOBOIHUKOB 1

48 JlaGopaTtopHnas pabota "I[IpoBepka npaBuia CJ'IO)KGI:I/ISI HanpsHKEHUU MpU 1
NI0CJIEI0BATEIbHOM COEIMHEHUU IBYX PE3UCTOPOB

49 JlaGopatopHas pabota "IIpoBepka HpaBI/{‘Ha JUISL CUJIBI TOKA IIPU 1
napauieIbHOM COEIMHEHUHU PE3UCTOPOB

50 Pemenue 3ana4 Ha mpuMeHeHne 3akoHa OMa J1J1sl pa3JInyHOTO COeIMHEHUS 1
IIPOBOJTHUKOB

o1 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro ToKa. 3akoH J[xoynsa-Jlenna 1

59 Ha6(?‘paTopHa;1 pabota "Omnpenenenue paboThl 1 MOITHOCTH JEKTPUIECKOTO 1
TOKa

53 DNEKTPUYECKHE LENU U MOTPEOUTENN IIEKTPUIECKON SHEPTUH B OBITY. 1
KopoTtkoe 3ambikanue

54 [ToaroToBKa K KOHTPOJILHOM paboTe Mo TeMe "IIEKTPUICCKUEC 3apsJIbl. 1
3apsiKEHHBIE TeNla M UX B3auMoAecTBHsL. [10CTOSHHBIN 21€KTpUUeCKUi TOK"
KonTtponbHas pabota o Teme "DineKTpuyecKue 3apsiibl. 3apspKeHHbIE Tea U

55 ux B3aumojericTBus. [locTosHHBIN 2nekTpuueckuit Tok"/Beepoccuiickas 1

npoBepouHas paboTa Mpu NPOBEACHUH C UCTIOIB30BAaHUEM KOMIIbIOTEpa




56 ITocTosTHHBIE MATHUTEI, X B3aMMOJCHCTBHE 1

57 VYpoxk-uccnenosanue "M3ydeHue moiei mocTOSTHHBIX MarHuTORB" 1

58 MarnuTtHoe nosie. MarauTHoE 1osie 3eMJIu U €ro 3Ha4eHue ISl )KU3HU Ha 1
3emuiie

59 OnbIT OpcTeaa. MarHuTHOE MOJIE ANEKTPUUECKOTO Toka MarautHoe mose 1
KaTYIIKH C TOKOM

60 Hva/IMeHeHI/Ie DJIEKTPOMArHUTOB B TEXHUKE. Ha6opaIOpHa;1 pabota "HUzyuenwue 1
JENCTBUSI MAarHUTHOTO T0JISI HA TPOBOJAHUK C TOKOM
DIIEKTPOABUTATENb IOCTOSHHOTO TOKa Vcronb30BaHue AMEKTPOABUTATENEH B

61 TEXHUYECKUX YCTPOWCTBAX M Ha TpaHcnopre. JlabopaTopHas pabora 1
"KoHcTpyrpoBanue u u3ydeHue padoThl JIEKTPOABUTATENS "

62 Omnbiter @apazes. 3akoH daeKTpoMarHuTHOM nHayKnud. [IpaBuio Jlenima 1

63 Onektporereparop. CriocoOb! MOIyIeHUsI SJIEKTPUICCKON SHEPTHH. 1
DNEKTPOCTAHITUN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU

64 HOI[FOTOJBKa K KOHTPOJIBHOHU paboTe 1o TeMe "DIeKTpUIecKrue 1 MarHUTHBIE 1
SIBIICHUS
KonTponpHas pabora o Teme "DIeKTprHUecKUe U MarHUTHBIC

65 sBiieHus "/ Beepoccuiickas nmpoBepoyHas padoTa Impu IPOBEICHUH Ha 1
OyMaXHOM HOCHTEIIE
[ToBTopenwne. Pabota ¢ Tekctamu 1o Temam "TeroBbie sIBJICHUS

66 "[TocTosSTHHBIN 2JIEKTPUYECKHUI TOK" 1

67 Hrorosast kKoHTpoJbHASA paboTa

68 [ToBropenue. Pabota ¢ Tekcramu no Teme "MaruuTHbIE sIBICHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoanuectBo
JI:;')H Tema ypoka JacosB
1 Mexanuyeckoe ABUKeHUE. MarepuanbHas TOUKa 1
2 Cucrema orcyeta. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHUS 1
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE 1
4 HepaBHomepHoe npsiMmonuHeitHoe ABrkeHne. CpeHssi 1 MTHOBEHHAs! CKOPOCTh 1
5 [TpsiMonuHEITHOE paBHOYCKOPEHHOE IBIKCHHE. Y CKOPEHHUE 1
6 CKOpOCTh IPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO NBIKECHHMS. ['padk cKOpocTH 1
7 JlaboparopHnast pabota "OrnpeaesieHne YyCKOPEHUs Tela MPU PaBHOYCKOPEHHOM 1
NBMYKEHUY 10 HAKJIOHHOM IIOCKOCTH"
8 CBobOoaHoe nanenue tei. Onbitel [anmes 1
9 PaBHOMepHOE BHKEHUE IO OKpYXHOCTH. [lepuon u yacTtora oOpalieHus. 1
JInHeHas u yrioBasi CKOpOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 [Tepsslii 3ak0H HproTOHA. BEKTOP CHIIBI 1
12 Bropoii 3akoH HeroToHa. PaBHoelcTByIOIIAs CHIIa 1
13 Tpernii 3akoH Hetorona. Cynepno3unust cui 1
14 Pemrenue 3a1a4d Ha npuMeHeHue 3aKk0HOB HploTOHA 1
15 Cwuta ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amad mo reme «Crita ynpyrocTu 1
17 JlabopaTtopHnast pabota «OnpeeneHne )KeCTKOCTU MPY>KUHBDY 1
18 Cuia TpeHust 1
19 Pemenue 3amad mo reme «Crita TpeHUsS 1
20 Jlabopartopnast pabota "Onpeznenenne K03pHUIMEHTAa TPEHUS CKOJbKEHUS" 1
21 Pemenue 3anay no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna TpeHust"” 1
22 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOTHOTO T ICHHSI 1
23 VYpoxk-koHpepenuus "JIBrkeHre TEJI BOKPYT TpaBUTaMOHHOTO LeHTpa (ConHevHas 1
cucrema). ['anaktuku"
24 Pemenue 3amad mo reme "Cuita TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS " 1
25 [TepBas kocMuueckas CKOpOCTh. HeBECOMOCTh 1 Meperpy3Ku 1
26 Pa.].3HOB€CI/I€ MaTepHaHBH?ﬁ TOYKH. AGCOMIOTHO TBEpAOE Teno. PaBHOBecue 1
TBEPIOTO TeJA C 3aKPEIUIEHHON OChIO BpalleHnus. MomeHT cuibl. LlenTp Tsbkectn
27 PaBHOBecue marepuanbHOi Toukn. AOCONMIOTHO TBEPIOE Teno. PaBHOBecHe 1
TBEPAOIO TEJIA € 3aKPEIUIEHHON OChIO BpalieHuss. MoMmeHT cuibl. LleHTp Tsxectn
28 Pemenue 3a1a4 o reme "MowmeHT cuibl. Llentp Tsoxectn"” 1
29 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "MexaHHUEeCKOe ABHKEHHE. 1
BsaumopeiictBue Ten"
30 KontponbHas padoTa o Teme "Mexanndeckoe nBmwkeHne. Bzanmoneiicteue ten" 1
31 Nmnynbce Tena. I/IMnyjn)c CUJIbI. 3aKOH COXPAHEHUS UMITyJIbCca. Y IPYroe u 1
HEYINPYyroe B3auMoOJIeHCTBHE
32 Pemenue 3amayd mo reme "3aKoH COXpaHEHUS UMITyJIhca' 1
33 Ypok-koHpepenius "PeakTHBHOE IBHKCHHUE B IPUPOC M TEXHUKE" 1
34 Mexanunyeckas paboTa U MOIITHOCTh 1
35 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH U CUJIBI TPEHUS 1




Jlabopartopnast pabota «Onpezenenne padboThl CUIIBI TPEHUS TIPH PABHOMEPHOM

36 JBUKCHHH TeJa [0 TOPU30HTATHHON TOBEPXHOCTH .

37 Casi3b sHEprun U paboTsl. [loTeHInanbpHas SHEprus 1

38 Kunernueckas sneprusi. Teopema 0 KHHETHYECKOM YSHEPTUU 1

39 3aK0H COXpaHEHHUS SHEPTHH B MEXAHHUKE 1

40 JlabopaTtopnast pabota «/3yueHne 3aKkoHa COXpaHEHUS SHEPT UM 1

41 KonebaTenpbHOE TBUKEHUE U €TI0 XapaKTePUCTHKU 1

42 3aryxatomue kojiebanus. BeinyxaeHHbie konebanus. Pezonanc 1

43 MareMaTuuecKkuii ¥ Py KUHHBIA MasiTHUKH 1

44 Ypok-uccnenoBanue «3aBUCUMOCTb TIEpHOAa KOJIEOAHUN OT KECTKOCTU MPYKHHBI 1
MAacchl Ipy3a»

45 [IpeBparnieHue dHEPTrur MPU MEXAHUYECKUX KOJICOaAHUSIX 1

16 Jlaboparopnas pabota «OrnpeeneHne 4acToThl U epruo/a KojieOaHu PYKUHHOTO 1
MasiTHUKa»

47 JlaGopatopHnas pabota «IIpoBepka HE3aBUCUMOCTH TNeproia KonebaHuii rpysa, 1
MOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a»

48 Mexannueckue BoaHbl. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpoonbHbIe 1 1
MOTICPEYHBIE BOJHBI

49 VpOK-IﬁOH(bepeHI_[I/IH "MexaHudeckre BOIHBI B TBEpOM Teie. CeilicMuueckue 1
BOJIHBI

50 3Byk. PacnipocTpaneHue U oTpakxeHHE 3ByKa 1

o1 VYpoxk-uccienoanue "HabmoaeHrne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1

52 I'poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC 1

53 Ypok-koH(pepenuus "YnpTpa3Byk U HHPPA3BYK B MPUPOJE U TEXHUKE" 1

54 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHbI COXpaHeHHU. MexaHuyecKue 1
Kose0aHusl U BOJHBI"

55 KOHTp?HBHaH pabota o Teme "3aKoHbBI cOXpaHEeHUs. MexaHn4yeckue KoyeOanus u 1
BOJIHBI

56 DIEeKTPOMArHUTHOE T0JI€. DJIEKTPOMArHUTHBIE BOJIHBI 1

57 CBOIACTBA DJIEKTPOMArHUTHBIX BOJTH 1

58 Ypok-koudepennus "llkama BHGKTpO‘IJVIaFHI/IT'I:II)IX BOJIH. Mcrionb3oBanme 1
ANEKTPOMATrHUTHBIX BOJIH JJIsS COTOBOM CBSI3U

59 VYpok-uccnenosanue "M3ydeHue CBONCTB 31€KTPOMArHUTHBIX BOJIH C MTOMOILIBIO 1
MOOMIBHOTO TenedoHa"

60 Pemenue 3amayu Ha onpeereHNUe YacTOThI U ITTUHBI SJIEKTPOMArHUTHOM BOJTHBI 1

61 DnekTpoMaruuTHast npupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETa 1

62 Hcrounuku ceera. [IpsmonnHeliHoe pacnpocTpaHeHue cBeTa. 3artMeHus ConHua u 1
JlyHb1

63 3aKOH OTpa)KeHHs CBeTa. 3epKana. Pemenue 3aay Ha IpUMEHEHHE 3aKOHA 1
OTpa)KEHHS CBETA

64 IIpenomiieHue cBeTa. 3aKOH MPETOMIIEHHSI CBETA 1

65 [TomHOE BHYTpEHHEE OTpakeHUe cBeTa. VICnoap30BaHKe OJTHOTO BHYTPEHHETO 1
OTpPaXKEHHUS B ONTHUYECKUX CBETOBOAAX

66 JlaGopatopHnast pabora "I/ICCJIGI[OBa'}'II/Ie 3aBI/ICI/IMOC’1'“'I:I‘ yTJ1a IpeIOMIIEHUS] CBETOBOTO 1
Jy4a OT yIJia MajieHus Ha FpaHule "BO31yX-CTEKJIO

67 VYpok-koupepennus "Micronp3oBanue PonHoro BHYTPEHHETO OTPaKEHUS: 1
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b

68 Jlun3zel. OnTudeckas CUiia JIMH3BI 1




69 [TocTpoenue n3o0pakeHi B JTMH3AX 1
70 JlabopartopHnast pabota "Onpezaenenne POKyCHOTO PaCCTOSTHUS U OMTHYECKOW CHITBI 1
coOuparoien TUH3bI"
71 Ypok-koupepenius "OnTuyeckue TUH30BbIC TPHOOPHI" 1
72 ['1a3 xak onruueckas cucrema. 3peHue 1
73 Ypok-koudepennus "Jlepexto 3penus. Kak coxpanuts 3penue” 1
74 Paznosxenue 6emnoro ceera B ciekTp. OnbiTel HetoToHa. CriokeHHe CEKTPaTbHBIX 1
uBeTOoB. Jlucrnepcus cera
75 JlaGopatopnas pabdora "OnbITH IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP U 1
BOCHPHUATHIO 1IBETA MIPEIMETOB MPHU UX HAOJIO/IEHUU Yepe3 1[BETOBbIE GUILTPHI"
76 Ypok-nipakTukyM "BoJTHOBBIE CBOMCTBA CBETA: NUCTIEPCHs, UHTEphEPEHITNS 1 1
nudpaxius”
77 OmnbiTel Pe3epdopa u mraneTapHast MOJIEb aTOMa 1
78 [Toctynater bopa. Moaens aroma bopa 1
79 Hcnyckanne u mormnonieHne ceera atomoM. KBaHThI. JInHEYaTbie CIEKTPHI 1
80 Ypok-npaktuky™m "HabnroaeHne ciekTpoB UCycKaHus" 1
81 PammoakTUBHOCTE U €€ BUIBI 1
82 Ctpoenue aToMHoOro sipa. Hykionnast Mmoienn 1
83 PagnoakTuBHbIE npeBparieHus. M30Tormsl 1
84 Pemenue 3anay no teme: "PaaroakTuBHbIE IpeBpalieHus” 1
85 [Tepuon monypacmnanga 1
86 Ypoxk-koHpepenuus "PagroakTHBHBIC H3JIyUEHHs B IPUPOJIE, MEAULIMHE, TEXHUKE" 1
87 S nepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3aPsAJ0BOTO U MAaCCOBOTO YHCEIN 1
88 DHeprus CBI3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH 1
89 Pemenue 3amau mo reme "Anepueie peakiun” 1
90 Peaxiuu cuntesa u nenenus saep. Mcrounuku sueprun CotHIIa U 3BE3]T 1
91 Ypok-koHpepeHus "{szepHaﬂ sHepreTuka. JIeicTBUsl paaguoakTUBHBIX U3Ty4EHUN 1
Ha )KUBBIEC OPTAHU3MBI
92 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIEeKTPOMAarHUTHOE TIOJIE. 1
DJIEKTPOMarHuTHbHIEC BOJIHBI. KBaHTOBbBIC SABICHUS"
93 KontponbHas padoTa mo Teme "INeKTPOMarHuTHOE T0JIe. DJIEKTPOMarHUTHBIC 1
BOJIHBI. KBaHTOBBIC siBjIeHUS"
[ToBTOpenue, o600meHue. Jlaboparopusie paboThl 0 Kypcy "B3aumoneiictBue
94 Ten” 1
95 {IOBTopeHHe, o0o0mieHue. Perienne pacueTHBIX U KAUeCTBEHHBIX 33J1au 10 TeMe 1
TermtoBbie nmpouecch”
9% POBTopeHHe, o0o01eHue. P?H_IGHI/IG pacUeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe 1
KII/I TermoBbIx gBUrarenei"
97 {IOBTopeHHe, o0o0mieHue. Perrenne pacueTHBIX U KAUeCTBEHHBIX 33J1au 10 TeMe 1
KII/ snexTpoycTaHOBOK"
98 [ToBTropenue, o6ob6uieHue. JlaboparopHele paboThl o Kypcy "CBeToBbIC sSIBICHUS" 1
99 Htorosast KOHTpoJbHAA padoTa 1
100 HOBTOpeH'I'/Ie,"O606H.[eHI/IC. Pabora ¢ Tekctamu 1o TemaM "3aKOHBI COXpaHEHHS B 1
Mexanuke", "KoaeOanus v BOJTHBI"
101 [MoBTOpenue, o6o0mmenue. Pabora ¢ Tekcramu o Teme "CBeTOBBIC SBICHUS" 1
102 [ToBTropenue, o6oduIeHue. PaboTa ¢ Tekctamu o Teme "KBaHTOBas 1 sipepHas gpusuka” 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®usuka, 7 xnacc/ [epeimkun .M., UBanoB A.U., AkimonepHoe o6mectBo «3marenscTBo
«IIpocsemnienne»

» ®usmka, 8 xkiacce/ [leprikun A.B., OOIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«3paTenbCcTBO «IK3aMEH»

» ®uswnka, 9 xnacce/ [lepeimkun .M., I'yrauk E.M., BanoB A.U., [TerpoBa M.A., AKIIIOHEpHOE

obmmectBo «M3narenscTBO «IIpocBemienne

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA
1. Jlykamuk B.W. cOopruk 3a1a4 o ¢pusuke ayis 7-9 kiraccoB 001meo0pa3oBaTeIbHBIX
yupexaenuii / B.W. Jlykamuk, E.B. Banosa. - M.: [Ipocsemenue, 2010.

2. A.B.II€ppimkua CoopHUK 3a1a4 1o ¢puszuke 11 7-9 knaccos, M3gatenscTBo "Dx3amen", 2017

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.bubnuoreka — Bce o npeamety «Pusnkay. —http://www.proshkolu.ru

2.BuaeoomnsiTel Ha ypokax. —http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBeIx 00pa3oBaTelbHBIX pecypcos - http://school-collection.edu.ru

4. HTepecHble MaTepHalibl K ypokam (PU3UKH 10 TeMaM; TECThI 10 TeMaM; HaTJISJHBICIOCOOMS K

ypokawm. — http://class-fizika.narod.ru

5. lludposeic oOpa3oBarenbHbIe pecypesl. — http://www.openclass.ru6.

DsekTpoHHbIe yueOHuku 1o ¢usuke. — http://www.fizika.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru6/
http://www.fizika.ru/




