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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsS 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 mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHOHAYYHBIX YUECOHBIX MTPEAMETOB HA YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHuUs.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHre ydeOHOro Marepualia IO rojam
oOyueHust (0 Kiaccam), NpeJiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHUS TeM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEepKaHusi U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCsl.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOIUYECKOM MOMOIIH YUUTEIIO
B CO3aHMH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
@u3rKa ABISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUM, N3Y4aeMbIX XHUMHEH,
Ouonorueii, actTpoHoMHel U (puznyeckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOoJee sICHbIe O0pa3ibl MPUMEHEHHS HAYYHOTO METOoJIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHHS JOCTOBEPHBIX 3HAHUI O MUpE.
Onna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa3oBaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOUT B (OPMUPOBAHMHM E€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH M HWHTEpeca K Hayke Yy
o0yJaromuxcs.
Wzyuenne ¢us3ukm Ha 0a30BOM YpOBHE TMPEAINONIATaeT OBJIAJCHHE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:
® HAy4HO OOBSICHSTH SIBICHUS,
e OIICHUWBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W KCIOIH30BaTh HAyUYHBIC JOKA3aTENIbCTBA IS
MOJTyYEHUs BEIBOJIOB.
Ilenn wm3ydeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa30BaHMs OMpEEiICHBI B
Konnenmuu npenoaasanust 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 OOydaloIuXcsi K HAyYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

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

e (QopmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3yJibTaTa U3yueHUs 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 mnpodecCuoHaAIbHON
NesATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTPaBIICHUU.

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

00pa3zoBaHus 00€CIIeUNBACTCS PEIICHUEM CIISAYIONINX 3a1ay:

e npuoOpeTeHHe 3HAHUK 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 SBICHUS U  BBIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e O0CBOCHHE TPHUEMOB padboThl ¢ WHpOpMaIeln (PU3NUECKOro CconepKaHus, BKIIIOYas
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYIECKOE
OIICHUBaHKME UH(POPMAIINH;

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

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUS
orBoguTCcs 235 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacos (2 daca B
Henento), B 9 kinacce — 99 gaca (3 yaca B HEe0).

[Ipennaraembiii B mporpamMme 1o (Qu3MKe TNepedeHb Ja0OpaTOPHBIX pabOT M OMBITOB HOCHUT
PEKOMEHIATENBHBIN XapaKTep, YYHTENb JellaeT BHIOOp TpOBENEHUS JabOpaTOpPHBIX padoT U
OIIBITOB C y‘IéTOM WHAUBUAYAJIbHBIX OCOGGHHOCTGI’I 06yan0H1ch;1, CIIMCKA SKCIICPUMCHTAJIbHBIX
3aJlaHui, IpeJIaraeéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

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

®dusuka — Hayka o npupojne. SBnenus npupozasl. Ousnyeckue SBICHUA: MEXaHUYECKHUE,
TEIJIOBBIC, AEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

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

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH HM3y4dalOT MPUPOIY. EcTecTBEeHHOHAy4YHBII
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, IIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

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

puoOpoOM.

Jlabopamopuwvie padbomot u onvimel.

1. OmnpeneneHue NEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepenue paccTosHUMN.

3. Hzmepenue 00bEMa KUAKOCTH U TBEPAOTO TETA.
4. Omnpenenenne pasMepoB MaJIbIX TEIL.
5. M3mepeHne temmepaTypsl NpU IOMOIIM >KHIKOCTHOIO TEPMOMETpa M JAaTYUKa

TEMIEPATypPHI.
6. IlpoBeneHue wuccieqoBaHUs MO MPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BEICOTA MTyCKa.

Pasznea 2. [lepBoHayaibHbIE CBEJACHUS 0 CTPOCHUU BellleCTBA.

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

JBwxenue yactuil BemniecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEeMIEpaTypoOu.
bpoyHnoBckoe nmBwxkenue, nuddysus. B3anMmoaeiicTBue YacTHI[ BEUIECTBA: MPUTHKEHUE W
OTTaJIKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(kpucTaJNIMYeCKUX) Teld. B3auMOCBsA3b MEX]y CBOWCTBAMHU BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.

2. HaGmronenue nuddys3un.

3. HaGmionenue siBieHU, OOBICHSIOMIMXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM YacTHUIL

BEIIeCTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka auamMerpa aToMa METOJOM PsIIOB (C UCIIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOIOICHUIO 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 JIIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuwia Kak XapakTepucTuka B3aumojneucTBus Tein. Cuna ymnpyroctd U 3akoH [yka.
W3mepenue cuibpl ¢ MOMONIbIO JAMHAMOMETpA. SIBIeHUE TAroTeHUss W cuia TsokecTu. Cua
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CHJI, HAINpPaBICHHBIX 110
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4eckoro 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 WM IIapuKa M0 HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPOTO Tea.

4. OnbITEl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSDKEHUs (Iedopmariui) mpyKHUHBI OT
IIPUIIOKEHHOMN CUJIBL.

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

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

Hasnenne. CriocoObl yMEHBIICHUS U yBETUYCHUS JIaBieHus. [[aBienue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEAMU, KUAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
rryounsl.  ['mapocratmdeckuid  mapagokc. CooOmiaromuecss  cocyasl.  ['mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namBieHue. [IpUUMHBI CyIIECTBOBAaHHUS BO3YITHOM
o6onoukn 3emnu. Onweir Toppuuemm. W3mepenwe armocdepHOro naBiaeHUs.3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JTaBICHUS.

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

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBIEHHUA raza OT TEMIEPATYPHI.

[lepenaua naBneHuUs )KUJKOCTBIO U Ta30M.

3. Coobmaronmecs CoCy/Ibl.
4. T'mapaBiuyecKui mpecc.
5. TlposBienne nelcTBUs aTMOC(PEPHOTO JTaBICHUS.



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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJKOCTH.

VcnoBue mnaBaHus TeN: IUIaBaHUE WM TIOTPYKEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEHN TeNa U JKUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTpy:KEHHON B JKUIKOCTh
YacTH TeJa.

OnpeneneHre BBITATKUBAIONIEH CWIbL, JIEUCTBYIOIIEH Ha TeJO, MOrpy:KEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIKHABAIOLIEH CHIbL, JECUCTBYIOLIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJa.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKHUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKHM M OIpeaesieHue eé
IPY30I0ABbEMHOCTH.

Pasznea S. Pabora u MOIIHOCTH. JHEPrus.
Mexanudeckas pabora. MOIIHOCTS.
[IpocThie MexaHW3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecus

pblyara.

[IpuMeHeHre mpaBuiIa paBHOBECHS phluara K OJOKY. «30J0TO€ MPAaBUIO» MEXaHUKHU.

KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexanunueckass sHeprusi. KunHeTmyeckas W moTeHUHalIbHasi »Heprus. I[IpeBpaienue

OJIHOTO BUJIa MEXaHUUYECKON S3HEPTUU B JPYroil. 3aKOH COXPAaHEHUS PHEPIHH B MEXAHUKE.

Hemoncmpayuu.
1. Ilpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimel.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela II0
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenosaHue ycia0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJI HakIOHHOM MIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TemioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTPOCHUs BellecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyJd. OmNbITbl, MOATBEPKIAIOIMIAE OCHOBHBIE ITOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauuMBaHWE M KanWUIApHbIE sBJIeHHs. TeroBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS YaCTULL.
Buyrtpennsst sHeprusi. CrmocoObl W3MEHEHHMsS BHYTPEHHEH JHEpruu: TerJionepenada u
coBeplieHre padboThl. Buapl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITYyYECHHUE.



KoymuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeEIIECTBA. 1e€IUIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [lnaBieHune W OTBEpAECBAHHE KPHUCTAJUTMUECKUX
BEIIECTB. YeibHasg TeroTa IuiaBieHus. [lapooOpa3oBanue W KoHaeHcanus. Mcmapenue.
Kunenue. VYpenbHas Ttemiota mnapooOpa3oBaHUsA.3aBUCHMOCTh TEMIIEpaTypbl KHWIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner  pabotel TeruoBbix asuratenei KIIJ[ TemmoBoro pasuratens. TermmoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIYKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHUI cMadiBaHUS ¥ KaWILISIPHBIX SBICHUH.

Habmroienne TemmoBoro paciupeHus Ted.

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

Buasl Terionepenayn.

Oxnaxx/IeHne 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.
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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 sBiIeHHs TEIUNIOOOMEHA IPU CMEUIMBAHUN XOJIOHOM U TOpsiYeid BOJIBI.
9. OmpeneneHue KOMWYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeThiM METAIMYECKUM IIUIHHAPOM.
10. Onpenenenue yAaeabHON TEINIOEMKOCTH BEILIECTBA.
11. WccnenoBanue mpoiecca uCIapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbA.
Pa3nes 7. JinekTpuyecKkue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneincTBUe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOACWUCTBUS 3apsKEHHBIX TEN OT BEIHYMHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIaMM).



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

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

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

Onektpuueckass 1enb. Cuna Toka. OJEeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydyacTKa IIEMH.
[TocnenoBarenbHOE U NapaIEIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANIEKTpUIECKOro ToKa. 3akoH [[koyns—JIeHna. DnekTpuiecKkue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe AJis1 ®KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mnose
ANEKTpUUECKOro ToKa.llpuMeHEeHHE AIEKTPOMATHUTOB B TEXHUKE. [[elicTBME MarHMTHOIO IOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIATEIb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW DSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia aIEKTPUUECKUX 3apsA0B U B3aUMOJIECHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEeKTpOoCTaTUYECKast HHTYKLIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsaA0B.
[IpOoBOTHUKY M AUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHUHI JIEKTPUUECKOTO MOJIA.
HcTouHrKH MOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKUI TOK B )KUIKOCTH.

. "'a30BbIi1 pazps.

. U3mepenne 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
o

. JlelicTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb MIOCTOSHHOTO TOKA.

. UccrnenoBanue sBieHUs 3€KTPOMarHUTHON MHTYKIIUH.

. OnbiThl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUSI.

N NN NN
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. 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 ST MOCTOSHHOTO TOKA.

W3mepeHue u perynpoBaHHue CUIIbI TOKA.

W3mepeHue u peryupoBaHie HalPsHKEHHUS.

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

pe3ucTopa U HapsHKEHUs Ha pe3UCTope.

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

8. IlpoBepka mpaBuia CIOXKEHHUS HAMpPSHKEHUHA MPHU IOCIEN0BAaTEIbHOM COEAMHEHHUU
JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia JJIsl CHIBI TOKA IIPU MApaJUICTLHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOT0 TOKa, BBIIETIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, WAYHIETO Yepe3 JIAMIOUKY, OT HANpSKEHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. ccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MAarHuTHOTO TIOJsI TOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3aeNeHun.

16. UccnenoBanue AeMCTBUA 3IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

ok wnNPRE

17. OnpIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAEUCTBUSI KaTYLIKU C TOKOM U
MarauTa OT CHUJIbI TOKA 1 HAalIPpAaBJICHUA TOKA B KaTYIIKC.

18. M3y4eHue AecTBHSI MATHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. U3mepenune KIIJ[ anekTpoaBuraTeIbHONM YCTAHOBKH.

21. OneITEl 1O HUCCIICA0OBAHUIO SIBJICHUA BHCKTpOMaFHI/ITHOfI WHAYKIIHUU: HUCCICAOBAHHUC
W3MCHEHUH 3HAUCHUS U HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKaA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cuctema otcuéra. OTHOCHTEIBHOCTD
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpSIMOJIMHEWHOE JBWXKEeHHE. HepaBHOMEpHOE
NpsIMOJIMHEHOE JBH>KeHHE. CpelHssi M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMoninHeiiHOe aBukeHne.CBoOoaHOE maneHne. OnbIThI
lanunes.

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

ITepsbiit 3akoH Hprorona. Bropoii 3akoH Herorona. Tperuii 3akon Herorona. IIpuHnun
CYNEPNO3UIMU 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.
JBuxenue 1uaHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEPETPY3KH.

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

Nmnynee tena. M3Menenne mmmynbca. MiMnynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

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

SHEPrUuu

u pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEj1a, MOAHATOTO Had IOBEPXHOCTHIO 3CMIIH.

[loTenunanpHas sHeprus cxaTod npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruM. 3aKOH COXPAHEHHUS] 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 abCOMIOTHO YIIPYroM B3aUMOJICHCTBUY.

14. HaGmroienrne peakTUBHOTO JIBHXKCHHUS.

15. CoxpaHeHrne MEXaHUYECKON YHEPTUN TTPU CBOOOIHOM I1aJICHUH.

16. CoxpaHeHnE MEXaHUYECKOW SHEPTUH NPHU JIBHKEHUU TeJIa MO/ AEHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

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

2. OmpeneneHue cpefHel CKOPOCTU CKONBXKEHUS OpycKa WIM JBHKEHHUS 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 JIBWKEHHU O€3 HadaIbHON
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 KoJ1e0aHUsSI U BOJHBI.

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

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue Konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHu4ecknue BOJIHBI.
CaoiicTBa MexaHnnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacripocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHAa. 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 HHUTH, 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.
BoJiHOBEIE 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. [IpsMoiMHENHOE pacpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera.llnockoe 3epkano. 3aKOH OTpa)XeHMsI CBETA.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHKe 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)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[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 Ty4deil B pacCenBalOIICH JIMH3E.
[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO JTMH3.
. [punnun neiictBus ¢otoanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Mogaensb rnasa.
11. PaznoskeHue 6emoro cBeTa B CIIEKT).

©PNDUEwN e

12. [Toryuenue 6em0ro cBeTa MPH CIOKEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAKESHHS CBETOBOTO JIyda OT YTl MaIeHUsI.

2. H3yueHue XapaKTEpUCTUK U300paKEHUS MPEMETa B IIIOCKOM 3epKaje.

3. HccnenmoBanue 3aBUCUMOCTH YTJIa TPEIOMIICHHS CBETOBOTO JIy4a OT yrja MajeHus Ha
IPaHULIE «BO3IYX—CTEKIIO».

[Tomydyenne n300paskeHHI ¢ TOMOIIIBIO COOMPAIOIICH JTUH3HI.

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

No vk

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
noTJIolIeHne cBeta atoMoM. KBaHThl. JInHelyaThie CIIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- U ramma-uznydeHus.CTpOCHHE aTOMHOTO sjpa.
Hyknonnas wmonens aroMHoro sapa. M3oronbsl. PamumoaktuBHble mpeBpanienus.Ilepuon
noJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsiJJ0OBOTO U MACCOBOTO YUCEN. DHEPTUsl CBI3U
aToMHBIX sifep. CBsi3b maccel U 3Hepruu. Peaknuu cunte3a u aenenus suaep. Mcrounuku
sHepruu CoyHIA U 3BE3I.

Snepnas snepreruxa. J[eicTBUSA paaguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpsl U3Iy4eHHS U TOTJIOLIECHHUS.
CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Bunbcona.
Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

ok wnNRE

Perucrpanus n3inydeHus: IpUpOAHbIX MUHEPAJIOB U IIPOLYKTOB.



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.

IToBTOpHTENBLHO-0000 AN MOIYTb.

[ToBTOpUTENBHO-0000MIAOIINI  MOIYAh MPEAHA3HAYEH I CHCTEMAaTH3allud |
00001IeHUsT TPEIMETHOTO COACPIKAHMSI M OIIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MPU U3YUYECHUHU
BCEro Kypca (pu3uKH, a Takxke sl MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
busuke 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YICOHBIN MPEIMET.

[Ipy wu3ydeHMM JAHHOTO MOJIYJIA pPEAIU3yIOTCd UM CHUCTEeMATH3UPYIOTCS  BUABI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOecredymBaeTcss JOCTIKEHUE TPEIMETHBIX U
MeTanpeIMEeTHBIX MJTAHUPYEMBIX pe3yIbTaToB oOy4deHus, dbopmupyercs
€CTECTBEHHOHAYYHAsTPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEAOBAaHUSA SBIICHUMN
OPUPOABI U TEXHHUKHU, OBJIAJICHHUE YMEHHUSIMH OOBSCHATh (PU3MUECKHE SBICHHS, MPUMEHSS
MOJIy4YeHHBIC 3HAHUS, PEIlIaTh 3aJa4u, B TOM YHCJIe KAaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHbIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep AAHHOTO pa3fielia peanusyercs 3a CYET TOoro,
4yTO 00y4aromnecs BHIMOIHSIOT 3aaHusl, B KOTOPhIX UM Ipe/iaracTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI Paclio3HABATh U HAYYHO OOBSICHATH (DU3MUECKUE SBIICHUS
B OKPYKaroUIEN IPUPOJAE U NOBCEIHEBHOM KU3HU;

MCIOJIb30BaTh HAay4HbIE€ 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 TMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMETHBIX 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:

— TIPOSIBJIICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hU3UIECKOM
HayKH;

— EHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;

2) rpaJaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO3HAUMMBIXH ITHUYECKUX
po06JieM, CBA3aHHBIX C MPAKTHYECKUM ITPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

— BOCIIPUSITUE ICTETHUECKUX KauecTB (PU3WYECKOW HAyKH: €€ FapMOHUYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHHE IEHHOCTU (HM3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIIEH COCTaBIAIONIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEeI0BATEIbCKON AeSITENbHOCTH;

5) popMupoBaHus KyJbTYPbl 310POBbS U SMOIUOHAJIBLHOI0 0JIATONOJIYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro oOpasza XU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30IacHOr0 TMOBEACHHMS Ha TpaHCIOPTE, Ha JOporax, c
ANEKTPUYECKUM H TETIJIOBBIM O0OPYIOBAHUEM B JIOMAIIHUX YCIOBHUSX;

— cpopMHUPOBAHHOCTH HaBbIKAa peIeKCHHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHHSA:

— aKTUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKHUX 3a1ad (B paMKax ceMbd, 00pa3oBaTelbHOM
OpraHu3aluy, TOpoJa, Kpas) TEXHOJIOTMYECKOM W COLMAaJbHOM HaIpaBJIECHHOCTH,
TpeOYIOMINX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

— UHTEPEC K MPAKTUIECKOMY H3y4eHUIO Tpodeccuit, CBsI3aHHBIX C PU3UKOM;

7) 3K010THYECKOr0 BOCTIMTAHUSA:

— OpHEHTAalMs Ha MpPUMEHEHHE (PU3WYECKUX 3HAHWKM sl pemieHus 3anad B objacTw
OKpY>Kalolllel Cpe/bl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKU MX BO3MOXKHBIX IOCIIEICTBUN
JUISL OKPY2KAIOLEH CPeNbl;

— OCO3HaHHUE TJI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel HX pelieHus;

8) ajanTanuu K U3MEHSIOMUMCH YCIOBHSAM COMAILHON M MPUPOIHOM Cpeabl:

— MOTPeOHOCTh BO B3aWMOJCWCTBHM TPH BBIMOJIHCHUU WCCICIOBAaHUN U IMPOCKTOB
(bu3MUECKOi HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

— TMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO AESTEIbHOCTD;

— ToTpeOHOCTh B (OPMHUPOBAHMU HOBBIX 3HAHWN, B TOM 4Hcie (HOpPMYIHpPOBATH WHICH,
MOHSTHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHHUSIX;



e — OCO3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

® — [JJAaHHPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUIA;

¢ — CTPCMJICHUC aHAJIIU3UPOBATL U BBIABJIATH B3AUMOCBA3U TPUPOIBI, O6H_I€CTBa U 3KOHOMUKH,

B TOM YHCJIC C UCIIOJIb30BAHUEM q)HSI/I‘ICCKI/IX 3H3.HPII>1;

® —OIEHKAa CBOMX JEHCTBUN C Yy4y€TOM BIMSHHUS Ha OKPYKAIOLIYI0 Cpedy, BO3MOMXHBIX
IJ100aTBbHBIX TOCTIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesymerate oOCBOGHHS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromerocss OyayT chOpMHpPOBaHBI MeTamnpeaMeTHbIEe pPe3yabTaThl,
BKJIIOYAOMIUC ITO3HABATCIIbHBIC YHHUBCPCAJILHBIC yLIGGHBIe HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble JJornueckue geiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHU);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS I 00OOIICHHS
Y CpaBHCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B pacCMaTpuBaeMbIX (pakTax, JaHHBIX H
HAOIIOIEHUSX,, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITh TIPHYUHHO-CIICICTBEHHBIC CBSI3W NMPU W3YYCHUHM (PU3NICCKUX SIBICHUU H
MPOIIECCOB, JIeJaTh BBIBOJALI C WCIOIb30BAHUEM JCHYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOUeHU, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEINYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh crocod pemieHuss y4deOHOW  ¢u3MUeckoil 3amauu
(cpaBHEHHE HECKOJIBKUX BApHAHTOB pEIICHHUs, BBHIOOP HamOoJee MOIXOJAIIETO C
y4ETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHUCR).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

UCTIOJIF30BaTh BOIIPOCHI KaK UCCIIEAOBATEILCKUH HHCTPYMEHT TIO3HAHUS;

MMpOBOAUTDH 1o CaMOCTOATCIBHO COCTAaBJICHHOMY IJ1aHy OIIBIT, HECJIOKHBIN
(bU3UYECKUI YKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PHU3NUECKOTO SBJICHHS;
OILICHMBATh HA MPHUMEHUMOCTh W JIOCTOBEPHOCTh MH(OpMAINIO, TOJYYCHHYIO B XOJI€
UCCIICIOBAaHHS WITH SKCTICPUMEHTA,;

CaMOCTOSATENIbHO  (popMynupoBaTh 000OIIEHHS H  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 ¢ naopmanmeii:

NPUMEHATHh Pa3IMYHbIe METOMAbI, MHCTPYMEHTHI M 3alpochl NPH TOUCKE M O0TOOpE
UH(OPMALIUY WK TaHHBIX C YIETOM MpeIOKeHHON yueOHOM (hru3nyeckoi 3a1a4n;
aHaATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJOB U (pOPM IPECTaBICHHUS;



CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMy NpeicTaBieHUs HHPOpPMAUU U
WUTIOCTPUPOBATh pelIaeMble 3a7add HECIOKHBIMH CXEMaMH, IUarpaMMaMH, HHOU
rpaduKoil 1 UX KOMOMHALIUSMH.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eHCTBHUA:

B Xozie oOCyxaeHusi y4eOHOro MmaTepuana, pe3yabTaToB J1IaOOpaTOpHBIX paboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBHICKA3bIBATh UJICH,
HAaIleJICHHbIE Ha pellieHue 33/1a4u 1 MO Iep KaHue OJ1aroxenaTelIbHOCTH OOIICHHUS,;
COTOCTABJISITh CBOU CYXKIEHUS C CYXICHHSIMH JPYTrUX YYaCTHUKOB JHAJIOTra,
oOHapyXHUBaTh pa3Inyie U CXOJCTBO MO3UIHUI;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIMIOJHEHHOTO  (DM3MYECKOTO  OMBITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, IPOCKTA);

MOHUMATh W HCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAITHHOU PaOOTHI
P PEIICHUH KOHKPETHON (PU3NYECKON TPOOIIEMBI;

MPUHUMATh LEJIM COBMECTHOM JESITENBbHOCTH, OPraHW30BBIBATH JEHUCTBUSA IO €€
JTOCTHKEHUIO: PacHpeleNiaTh poJid, 00CYKIaTh MPOLECChl U Pe3yabTaThl COBMECTHOM
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;

BBIMOJHATh CBOIO 4acTh PalOOTHI, JAOCTUTas KaueCTBEHHOTO pe3yibTaTra IO CBOEMY
HATPABIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI,
OLICHMBATh KAyeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENLHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBUSI.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA

Camoopranuszanms:

BBISBIIATH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYAIUsIX, TPEOYIOINX ISl pEIICHUS
bu3nUecKux 3HaAHUH;

OPHEHTHPOBAThCA B PA3IMYHBIX MOJXOJaX IPUHATHSA pelleHui (MHAMBUAyaJIbHOE,
NPUHATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUH IPyIIoil);

CaMOCTOSAITENIFHO COCTAaBIIATh AITOPUTM pEUICHUS (U3NYECKOW 3a1aud WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH MpeiaracMble BApUAHTHI pEIICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJJICKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U MpeJjiarath MjaaH €€ N3MEHECHHUS;

OOBSCHATh TPHUYMHBI JIOCTHIKEHUS (HEHOCTH)KCHHSI) pPE3yJIbTAaTOB MACSITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBBI B IEATEIHHOCTh (B TOM YHCIIC B XOJ BHITOJHEHHS (PU3NIECKOTO
UCCJIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILINXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO APYroro 4YeloBeKa B XOJE CIOpa WM AUCKYCCUU HAa HAYYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE MpaBO Ha OIMMOKY MpU pemieHuH (U3NYECKUX 3a7ad WId B
YTBEPK/ICHUSX HA HAYYHbIE TEMBI U TAKOE K€ MPABO APYIOro.



INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 7 Kjacce MpEeIMETHBIC Pe3y/IbTaThl HA 0a30BOM YpPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

UCNO/b30BaTh IOHATHS: (U3MYECKUE M XUMHUYECKUE SBJICHUS, HaOJIOJeHHE,
9KCHEPUMEHT, MOJIENIb, TUIIOTE3a, EAUHUIBI (GU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHUS BeIllecTBa (TBEPIOE, KHUJIKOE, ra3000pa3HOe), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, IMPSMOJIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAs cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

pa3nuuath sBieHus (Auddys3us, TENI0BOE ABUKEHHE YAaCTHIL BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPABHOMEPHOE JBM)KEHUE, MHEPLMs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX Tl C 3aKPEIVIEHHOW OCBhIO BpalleHUs, Iepelada IaBJICHUs TBEPIABIMHU
TEeJIaMH, KUAKOCTSIMH U razaMH, aTMOC(hEpHOE JaBJIeHUE, JIaBaHUE Tell, IPEBPALCHHUS
MEXaHUYECKOM SHEPIuH1) M0 OMUCAHUIO UX XAPAKTEPHBIX CBOIMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (U3UYECKUX SIBJICHUH B OKPYXAIOIEM MUDE, B
TOM 4Hcie (pU3NUecKue sBIEHHS B IMPHUPOJE: NMPUMEPHI ABMKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOW IPUPOAE, NEHCTBHE CUJIBI TPEHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpHOro MaBJICHHS Ha XHUBOW OpPraHU3M, IUIaBaHHE pPHIO,
pBIYary B Teje 4eJIOBEKa, NMPH TOM IEPEBOAUThH MPAKTHUYECKYIO 337ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (U3HUECKUX SIBICHHH;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJIa YINPYTLOCTH, CHUJIa TSDKECTH, BEC Tela, CuUjla TPEHUs, JaBJICHUE
(TBEpmoOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYECKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUA
MEXaHU3MOB, KMHETHYECKasi M MOTEHLUAIbHAs 3HEPrusi), MIpU OMMCAHUM IMPABUIBHO
TPAaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHHS U €IHMHULIBI
(¢U3NUECKUX BEIMYMH, HAXOTUTHh (POPMYIIBL, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOMTh I'papUKU HM3Y4YEHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
IIpaBWJIa CJIOKEHUS CUJl (BIOJb OAHOM MpsiMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBECUsl pbluara (0JIOKa), «30J0TOE IMPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHHMs MEXaHMYeCKOM »HEepruu, IpU OSTOM J1aBaTb CIIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE SIBJIECHUS, IMPOLECCHl M CBOWCTBA Te€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallull IMPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (U3MUYECKHX 3aKOHA WK
3aKOHOMEPHOCTH;

pemaTh pacu€THble 3amaud B 1-2 nEHCTBHs, HCHONB3YyS 3aKOHBI U (OPMYIIHI,
CBA3bIBalOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJadu
3allUCBIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3UYECKHE BEIWYMHBI B (OPMYNBI U



IMPOBOAMTH PAcU€Thl, HAXOJUTh CIPABOYHBbIE JJaHHBIE, HEOOXOIUMBIEC Ui PEIleHUs
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh MOMy4YeHHOU (PU3MYECKON BEITMUNHBI,
pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpU TOMOIIU (UINYECKUX
METO/IOB, B OIKMCAHUM UCCJIEJOBAHUS BBIICIATh MPOBEPSEMOE MPEANOT0KEHUE
(runotesy), pa3nIuyaThb U HHTEPIPETHUPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OMBITA, I€JaTh BHIBOABI 10 €r0 pe3ybTaTaM;

MPOBOAMTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten: (opMyaHpoBaTH MPOBEPSEMbIE MPEANOIOKEHUS, CcOOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEéMa, CUiIbl U
TEMIEPATYpPhl C UCHOJIB30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
NPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BETUYMHBI OT JIPYroH ¢
HCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILErOCs
Tela OT BPEMEHU JIBHKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUs OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN MW HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAH
COMPUKOCHOBEHHMSI TEJ, CHIIBI YIPYTOCTH OT YAJWHEHHS MPYKUHBI, BHITATKUBAIOIICH
CuiIbl OT O00OBEMa TMOTrPYXKEHHOM dYacTH Tela W OT IUIOTHOCTH IKHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUY TJIaBaHUSI TEJ, YCJIOBHH pPAaBHOBECHs pbhluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUHM Y4eOHOTO HCCIENOBAaHUS, COOMpATh YCTAaHOBKY H  BBIMIOJIHATH
U3MEpEHUs, CIeAysl MPEJIOKECHHOMY IUIaHy, (PUKCHpPOBATh Pe3yibTaThl MOTYyYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIWYMH B BHUJE MPEIJIOKEHHBIX TaOIULl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEIOBAHMUS;

MPOBOAUTH KOCBEHHBbIE M3MEPEHUS (UINYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUJAKOCTH W TBEPAOTO Tela, CHJIA TPEHHsS CKOJBKCHHS, MaBJICHHE BO3/yXa,
BBITAJIKMBAIONIAs CHJIA, JCHCTBYIONIAs Ha TMOTPYKEHHOE B IKHUAKOCTH TEJoO,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYS IMPEITOKCHHOU
MHCTPYKIUMU: MIPH BBIMOJIHEHUN U3MEPEHUN cOOMPaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUEHUE MICKOMOM BETHYNHBI,

coOmoaTh TpaBWIa TEXHUKH OE€30MacHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHECS COCYIbI, 0apOMETp, phldyar, MOJBHKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa WX OMHCAHUSA (B TOM YHCJE: TOIUIUITHUKH, YCTPONCTBO
BOJIONIPOBO/IA, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoC,
apeoMeTp), UCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SBICHHA M HEOOXOIUMBIC
duznUecKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH TPUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOeCTeueHUs
0e30macHOCTH TPU OOpalleHUH C NpUOOpaMM W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXKaroILEH Cpee;



OCYILIECTBIISAITh OTOOp HMCTOYHHUKOB HH(pOpManuu B VHTepHETe B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOUHUKOB BBIJCIATH UH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOM
WA MOET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 3a/1aHUil HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
($U3MUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJETh NpUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(MOpMALMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpAaTKUE MHCbMEHHBIE U YCTHBIE COOOLIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpManuu (pu3nyeckoro cofepkaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKhe COOOIICHHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX MCCIIEOBAHUH, IIPU STOM
IpPaMOTHO HUCHOJb30BaTh HM3YYCHHBI TOHATUHHBIA ammapar Kypca (QHU3HKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALUEN;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M UCCIEIOBAHUI pacrpenessTh 00I3aHHOCTH B
TPYyIIIE B COOTBETCTBUM C ITIOCTABJICHHBIMU 3a1a4aMH, CJICAUTH 3 BBIIIOJIHEHUEM IIIIaHA
NeHCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOIECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

K xonmy oOyueHusi B 8 Kjacce mpeaMeTHBIC Pe3y/IbTaThl HA 0a30BOM YpPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

UCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMSI BEILECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIIEHHBI ¥ HEHACBIIICHHBIN Map, BIaXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPIHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECCKUN 3apsll, HIEKTPUIECKOE
10Jie, MPOBOAHUKHU M JAUNIEKTPUKH, MOCTOSHHBINA IEKTPUUYECKUI TOK, MarHUTHOE
HoJe;

pa3nuuarh SBJIEHUS (TEIJIOBOE DPACHIMPEHME M CKaTHhe, TeIulolepenaya, TEIIoBOe
paBHOBecHE, CMauyMBaHME, KalWUIAPHBIE SIBJICHUS, HWCHApeHHe, KOHJEHcalus,
IUIaBJIeHWEe,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TerJlonepenayda
(TerUIONpPOBOJHOCT, KOHBEKIMSA, M3JIyYeHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, AECUCTBHE MAarHUTHOIO IOJI Ha MPOBOAHHMK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKLIMS) 10 ONMCAHHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHDKEHUE U
KallWUISIpHBbIE SBJICHUS B HPUPOJE, KPUCTAUIbI B mpupone, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, dIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE MoJsie 3eMid, Jpeld MOJOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emiie, MOJSIPHOE CHUSIHME, NPU 3TOM NEPEBOJUTHIPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (U3HUECKUX SIBICHHH;

OIUCBIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ys (PU3NYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSsS OHHEPIus, KOJIMYECTBO TEIUIOTHI, YyJeNlbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHAas TEIUIOTa IUIABJIECHUS, YAEJbHas TeEIIoTa
napooOpa3oBaHMs, YAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(HUIIMEHT IMOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIAXXHOCTb BO3]lyXa, 3JIEKTPUUECKHUH



3apsAl, Cuila TOKA, OJJIEKTPUYECKOE HAaNpsHKEHHE, CONPOTHBICHUE IPOBOJHUKA,
yIIeIbHOE CONPOTHBIICHUE BEIIECTBA, pab0Ta U MOLIHOCTH 3JIEKTPUYECKOTO TOKA), MPH
ONKCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHIA CMBICH HCHOJIB3YEMbIX BEIUYHH,
0003HaYeHHs] U €AUMHUIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE
JaHHYI0 (QU3UYECKYI0 BEJIWYUHY C JPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMHN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsiga, 3akoH OMa 11 yvacTka menu, 3akoH Jxoyns—JIeHma, 3akoH COXpaHEHUs
SHEPTUH, MPH STOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyaluin IPAKTUKOOPUEHTHUPOBAHHOIO Xapakrepa: BBISIBIIATh
MPUYUHHOCIEACTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX MIaroB ¢
omnopoit Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NICCKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacdy€THbIe 3amadyd B 2—3 JEHCTBHs, HUCIOJB3Ys 3aKOHBI W (POPMYIIHI,
CBs3bIBalOIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBME, BBIABIATH HEAOCTATOK JAHHBIX Ui PELICHUS 3a/1ayH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE 1Jis €€ PEIIeHUs, POBOJUTH PACUETHI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpU TOMOIIU (PUINYECKUX
METO/OB,  MCHOJIb3ysd  ONHCAaHUE  HCCICAOBAHMS,  BBIACIATH  IPOBEPSIEMOE
IPEIII0JIOKEHNE, OLIEHWBATh IPaBUWJIBHOCTh IOPSAKAa IPOBEAEHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL;

IPOBOJIUTH ONBITHI MO HAOIIOJCHUIO (PM3MUECKUX SBICHUMA WM (PU3MUECKUX CBOMCTB
Ten (KamwUIspHBbIE SIBIICHUS, 3aBUCHUMOCTH JaBJCHHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HATPEBAHUS IPU U3JYYECHHUH OT LIBETA
U3ydyarouiel (morjomaroneiil) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT
TEMIEPATYPbl JKUIAKOCTM U IUIOIIAAUM €€ IOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aUMOJICHICTBUE JJEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MAarHUTHBIX MTOJIEW OCTOSSHHBIX MAarHUTOB, JEHCTBHS MarHUTHOT'O ITOJISI
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBMIATEIS
MOCTOSIHHOTO TOKa): (hopMynupoBaTh TMpoBepsieMble MPEINOJIOKEHHUS, cOoOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOrO0 O0OpyNOBaHUS, ONUCBHIBATH XOJ ONbITA H
(dbopMynTUpOBaTH BHIBOJIBI;

BBITOJHATh MPSMbIE U3MEPEHUS TEMIIEPATyphbl, OTHOCUTEIBHON BIAXXHOCTH BO3AYXa,
CHJIBI TOKA, HANpPSsDKEHUS C MCIOJIb30BAaHHUEM AaHAJOrOBBIX MPUOOPOB U JaTUYMKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPeE3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
abCOIIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMYMHBI OT JPYroH ¢
MCIIOJIb30BaHUEM IPSAMBIX M3MEPEHUN (3aBUCHUMOCTH CONPOTHBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, TUIOMAAN MOMEPEYHOIO CEYEHUs M YJIEIBbHOIO COIPOTHUBIICHUS BEIIECTBA
IIPOBOJIHHKA, CUJIBI TOKA, HJIYILETO Yepe3 NPOBOJHUK, OT HAMPSKEHUSI HA TPOBOIHUKE,
UCCIIEOBAHKUE I0CJIEI0BATEIbBHOIO U MAapajlIeIbHOIO COEIWHEHUN IPOBOJHUKOB):



IUTAHUPOBATh UCCIENOBaHUE, COOMPAaTh YCTAaHOBKY M BBIMOJIHATH U3MEpPEHUs, CIeays
MPEJIOKEHHOMY TUIaHy, (DUKCHUPOBATh PE3YNIbTATHI MOTYYCHHONW 3aBUCHUMOCTH B BHJIC
TabNIuI ¥ TpaduKOB, AETaTh BHIBOIBI IO PE3yabTaTaM HCCIICIOBAHUS;

® TMPOBOJUTH KOCBEHHBIC M3MEpEeHHs] (PU3MUECKHX BeMWUYWH (yAelbHas TEIUIOEMKOCTH
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pad0Ta U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HW3MEpPEHHs, CcoOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEays
PEJIOKEHHOW HHCTPYKIIUHU, i BBIYUCIISATH 3HAYCHUE BETUIHHEI;

e coONIOaTh TMpaBWJIa TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;

® XapaKTepu3OBaTh MPHUHILMIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa WX OMHUCAHWS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMETpP, BOJBTMETP, CUETYHK DIICKTPUUICCKOM
SHEPTuH, OJJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSTHHOTO TOKA), HWCIIONIb3ys 3HAHHUS O CBOWCTBAaX (U3UYECKUX SIBICHUU W
HeoOX0ouMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA M WU3MEPHUTEIbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMs, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUYECKHUX IIeTe C TMOCIEeIOBATEIbHBIM U MapallIeIbHBIM COSAHHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHUS SJIEMEHTOB AIEKTPUUCCKUX LICTICH;

® TPHUBOAWTH MNPUMEPHl (HAXOAWTh HWHPOPMAIMIO O TPUMEpPax) NPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B IOBCEAHEBHOW KU3HU I OOECTeueHUs
0e30macHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXKaroIlEeH Cpee;

® OCYLIECTBISATh NMOMCK HH(popmanuu ¢usznyeckoro conepkanus B IHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW W TYTEM CpPaBHEHUS [OTMOJTHHUTEIBHBIX HCTOYHHUKOB
BBIICTIAITE MHGOPMAIUIO, KOTOpas SBJSETCS MPOTHBOPEYUBONW WM MOXET OBITh
HEJIOCTOBEPHOM;

® ICIIOJIB30BATh MPU BBHIMOJIHCHUN YUEOHBIX 3aJaHUI HAYYHO-TIONYJSIPHYIO JTUTEPATYPy
bu3NYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJa/IeTh MpUEMAaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3gaBaTh COOCTBEHHBIC IHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIEeHMs, 00o0mas
UH(GOPMAIIMI0 U3 HECKOTbKUX MCTOYHHKOB (PU3UYECKOTO COJICpKAHHS, B TOM YHUCIIEC
nyOJIMYHO  TPEJCTaBISATh  PE3yabTaThl MPOCKTHOW WM  HCCIEI0BaTEeNIbCKON
NEeSTENIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJB30BaTh U3y4YCHHBIN MOHATHIHBIN anmapar
Kypca (GU3UKH, COMTPOBOXK/IATh BRICTYILICHUE TIPE3CHTALINCH;

® I[pu BBINOJIHEHUHU Y4YEOHBIX IPOEKTOB U HCCIECIOBAaHUN (PU3NYECKUX MPOLIECCOB
pacnpenensaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBICHHBIMHU 3aJauyaMH,
CIETUTh 32 BBHINIOJHEHHEM IUIaHa JEHCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJA B  JEATENIBHOCTh  TPYIIbI, BBICTPauBaTh
KOMMYHHUKaTHBHOE B3aHMOJIEHCTBHE, POSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHmy obyueHus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:



UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOPHUS,
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, Oeta- U Tramma-
U3JTy4EHUs, U30TONBL, S7EpHas JHEPIeTHKA;

pa3znuyarh SBJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Na/IeHUE TeJl, pABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJECHCTBUE TeJ, pEaKTUBHOE JIBUYKEHUE,
KoJiebaTenbHOe JBMIKEHHE (3aTyXarollue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBID)KEHHE, OTPaXEHHE 3BYKa, MPSIMOJIMHEHHOE pPACIpPOCTPaHEHHUE,
OTpaXEHHE U NPEJIOMIIEHHE CBETA, [I0JJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0eoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHHKHOBEHHE JMHEHYaTOro CHEeKTpa H3JIy4eHHs)
[0 OIMCAaHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpY’KaroIeM Mupe (B
TOM yHclie (U3NYECKHE SBJICHHUS B MPUPOAE: NMPHIUBBI U OTIUBBI, JBI)KEHUE TJIAHET
ConHeyHOM cuCTeMBbl, PEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHME, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBETa Te,
ONTUYECKUE  SBJICHUSA B  TPUPOJAE, OWONOTHYECKOEe  JeHCTBHE  BUAMMOTIO,
yAbTPaUOIECTOBOTO U PEHTICHOBCKOTO HW3IY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4H, PaJUOAKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHUHEPAJIOB,
NeiCTBUE paJOaKTUBHBIX M3IYyYEHHN HAOpPraHW3M 4eloBeKa), IPU 3TOM IEepEeBOAMUTH
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(bU3nUECKUX SBICHHIA;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (PU3NUIECKHE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella MPU HEPABHOMEPHOM JBIKEHHH,
YCKOpEHHE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CUjla TPEHHs], CUja YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHs, BEC Tesla, UMIYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPT Ul CKATOM MPYKUHBI, KWHETUUYECKAs
SHEprus, MOJIHAS MEXaHWuYecKas SHEeprus, IMepuoj] M 4YacToTa KoJieOaHW, IIHMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPeTOMIICHUS
Cpezbl), IPH ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIb3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONIb3Yys 3aKOH
COXpAaHEHMsSI DHEPIHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, 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  NIPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 u3ydeHHBIX CBOMCTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIC 3a/1a4M (OMUPAIOIIUECsS HAa CUCTEMY U3 2—3 ypaBHEHHIA), UCTIONb3YS
3aKOHBl M (DOpMyJibl, CBsI3bIBAOLME (DPU3MUYECKHE 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 NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MNPU TMOMOUIM (UIUIECKUX
METOMOB,  MCIOJB3ysl  ONMCAaHUE  WCCIEINOBAaHUS,  BBIAEIATH  IPOBEpPAEMOE
IPEINON0XKEHNE, OLEHUBAaTh IPABUIIBHOCTh MOpPsIKA IPOBEACHUS HCCIEIO0BaHMUS,
JieNaTh BBIBOJIBI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHHUN U OIBITOB;

IPOBOJUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBJICHUM WM (PU3MUECKUX CBOMCTB
Tes (M3ydeHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBHCUMOCTh
nepuoJia KojeObaHuil NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U XKECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTb OT aMIUIUTYbl MaJIbIX KOJ€0aHHH, MPSMOIMHENHOE PaclpOCTpaHEHHE
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
coOupaTh yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pYA0BaHUS, OMMCHIBATH 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 (M3MEPUTEILHOTO pudopa);

NPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IyTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJibHOM CKOPOCTH, IepHoja KojeOaHUM MaTeMaTH4ecKoro
MasTHHKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXKEHUs CBETa OT yrja NaJeHus u
yIiia MpeNoMIICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yAbTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
(Gu3n4ecKux BEIMYMH B BHUJE TAOMUI U rpadUKOB, JeaaTh BBIBOABI 110 pe3ybTaTaM
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, OUKH, IEPUCKOII, (OoToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOM, MJO3UMETp, Kamepa BuibcoHa), ucrnonb3ys 3HAHUA O
CBOMCTBAxX (PU3UYECKUX SBJICHUN U HEOOX0MUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-
NPaKTUYECKUX 3aJ1au, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHSI M300paXKEHUH B TNIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOMUTh WHPOPMAIUIO O TMpHUMepax) MPAKTHIECKOTO
UCIONIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU sl oOecredeHus
0e30macHOCTH TPH OOpallleHHuH 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
bu3NYeCKOro 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 HA OCHOBE MH(pOpMaIuu
U3 HECKOJBKHUX HMCTOUYHUKOB (U3UUYECKOTO COACp)KaHUS, IYOJUYHO TPEACTaBIATH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENIbHOCTU, MPU 3TOM TPaAaMOTHO
WCIIOJIh30BaTh M3YyYCHHBIH TOHATUHWHBIN armapaT u3ydaemoro paszaena (U3UKA |
COIIPOBOKJATh BBICTYIUICHHWE IMpE3eHTalel ¢ y4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1.®u3nka u €€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 ®dusuka - HayKa o onie 2 buommorexa IOK
. Hn3n - H IIpu
YK PHPOA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 D 2 1
HIBHACCKHE BETIHAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METOI ITO3HAHUS 2 1 bubmorexa OK
’ i g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasznea 2.IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BelllecTBa
21 CTDOGHIE BOleCTRA | bubmuoreka [JOK
. T HUC B 'TB
P m https://m.edsoo.ru/7f416194
)9 JBr>xeHne 1 B3auMOICHCTBUE YaCTHII ) | but6mmoreka [IOK
) BEIECTBa https://m.edsoo.ru/7f416194
2.3 Arpera € COCTO ellecTBa 2 bubmorexa [OK
. I'PCraTHBL TOSHHSA B TB
P = https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3znen 3./IBu:keHne u B3auMo/ieiicTBHe TeJ
bu6 OK
3.1 MexaHuueckoe OBUKEHUE 3 uomotexa I

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

Bbubmunoreka LIOK

2 41 4 1
3 HEPIIL, Macca, HAOTHOCTR https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. .B 14 2
33 Cua. Bzt cun https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, JKHIAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpAbLIMU 3 but6mmoreka [IOK
) TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
49 Jlaenye KuKoC 5 bubmuoreka [JOK
. BJICHHA 158 TN
A https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 A 6
TMOChEpHOE MaBICHIE https://m.edsoo.ru/7f416194
44 JleficTBUE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuoteka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nes 5.PaGora u MOIIHOCTH. DHEprus
but6mmoreka [IOK
.1 P 1
> a6oTa 1 MOHOCTS 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Tpocthie MeXaHH3MBI > ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. M 4 1
>3 CXATITCCRAL FHEpTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoTsI
pecypchbl
Pa3nen 1.TensioBuIe ABJIeHUS
1.1 CrpoeHnue u CBOICTBa BEIIECTBA 7 BuGmmorexa [OK
. TPOCHHUE M CBOMCTBA B TB
p H https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Tertosbie npouecch! 21 1 . https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2.9/iekTpuyeckne ¥ MarHUTHbIE SIBJICHUS
21 DINeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tela 7 ) bubmmoreka [JOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 1 7 htl/tlpil;l/(;l:.eelilasi.ru 178418 ] ce
but6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHDIC ABTCHILT https://m.edsoo.ru/7f4181ce
24 S EKTPOMA . 4 bubmoreka [IOK
. JEKTPOMArHUTHAs WH, usi
p AYKI https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcebl
Pa3zgen 1.Mexannueckue siBJCHUSA
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 | Bbubmunoreka LIOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SauMoeHcTEHe Tel https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOHBL COXparemHA https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3znen 2.Mexanuveckne KoJieOaHUS U BOJHbI
but6mmoreka [IOK
2.1 M 0 7 3
CXAMITICCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAMACCKHE BOTHHL. JBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3.9/1eKTpOMAarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnmnoreka [JOK
' 9JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4.CBeToBbI€ IBJICHUSA



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

4.1 2
SaKOHLL paclpOCTPAHCHHS CBETa 6 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 J
WH3bI U ONITHYECKUE TPHUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 PaznoxeHnue 6enoro cBeTa B CIEKTP 3 2 https-//m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3gen 5.KBanrToBble siBJIeHUS
51 " 3 4 ) bubmoreka [{OK
. CIyCKaHME U TOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
52 CTpoetiiie aTOMHOTO 5/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
33 Flnepibie peakiui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6.I1oBTOpUTEIBHO-0000 IHAI0IIM I MOTYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 6 ) but6mmoreka [IOK
' Kypca pusuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 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

MOYPOUYHOE IIJIAHUPOBAHUE

YYEBHO-METO/UYECKOE OBECHEYEHHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

- ®usuka: 7-i kinacc: 6a30BbIN ypoBeHb: yueOHuK, 7 knacc/ [lepeimkun .M., iBanoB A.U.,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemmenue»

- ®usuka, 8 knacc/ [Nepwimkua A.B., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecTBo «M3narensctBo «IIpocBemieHne

- ®usuka, 9 xnacc/ [Nepeimkua A.B., I'yrauk E.M., O01mecTBo ¢ orpaHu4YeHHOM
O0TBETCTBEHHOCTHIO «/IPODA»; AknonepHoe obmecTBo «M3narenscTBo «IIpocBerienne

METOANUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

- ®uszuka: 7-i knacc: 6a30BbIi ypoBeHb: YueOHUK, 7 knacc/ [lepsimkun .M., MiBanoB A.U.,
Axmmoneproe obmectBo «M3natenscTBO «IIpocBerieHne.

- ®usuka, 8 xnacc/ Ilepsimkun A.B., O6IecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oomectBo «M3marenscTBo «IIpocBemenne.

- ®uswka, 9 xnacce/ [lepeimkun A.B., I'yrauk E.M., O6miecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; Akiimoreprnoe obmectBo «M3narenscTBo «IIpocBerieHue.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

- https://lesson.edu.ru/03/07



https://lesson.edu.ru/03/07
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