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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHHsS COCTaBlieHAa Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpa3oBaTenbHON mporpamMmsbl, mpenctaBieHHblx B DPI'OC 00O, a Takxke ¢ y4€rom
denepanpHOil paboueld mporpammbl BocnuTaHus W KoHIenmuu mnpenoaaBaHus Yy4eOHOTO
npeaMera «Pu3uKay.
Conepkanre  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (opMupoBaHue
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYyYalONIMXCS W OpraHM3alMi0 H3y4yeHUs (QU3MKH Ha
NEeSTEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBannit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHre ydeOHOro Marepualia Mo rojam
o0ydeHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IIOCIEAOBATEIbHOCTh HM3YYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
0cobeHHOCTeH 00ydJaronIXcs.
[Iporpamma o ¢usmke pa3padoTaHa ¢ IENbI0 OKa3aHUs METOIUYECCKOM MMOMOIIH YUUTEITIO
B CO3/IaHUM paboUeil MPOrpaMMBbI 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (PH3UYECKHe 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB M SIBIICHUH, N3YYaeMbIX XHMHECH,
Ouonorueli, actpoHoMuel U (huznyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEeIoCTaBisieT HaumOojee siCHble oOpa3lbl MPUMEHEHHS HAayYHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUM O MUpE.
OpnHa W3 TIaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K HayKe Yy
oOydJaronuxcs.
Wzyuyenune ¢u3uku Ha 0a30BOM YpOBHE IMIpENAIOJaraeT OBJIaJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapPaKTEPU3YIOITUMH €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:
® HAay4HO OOBSICHSTH SIBICHUS,
® OICHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;
® UHTEPHPETUPOBATh JAaHHBIE W KCIOJb30BaTh HAy4yHBbIE JOKa3aTeNbCTBA MJIs
MOJIyYEHUs BBIBOJIOB.
Henn wm3yuenuss (pu3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OINpEAeTCHBI B
Konnernuu npenogaBanus yuyeOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ®enepaiuu, peanu3yrONMX OCHOBHBIC 00IIe00pa3oBaTeIbHBIE IPOTPaMMBI,
yTBep)KAEHHOW pemenreM Komnermu MunncrtepctBa npocsemenuss Poccuiickoit denepanu
(mportokoi ot 3 nexadpst 2019 r. Ne [IK4BH).
Henu nzyyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJICHHS OOydYaloIuXcsi K HAyYHOMY H3YYEHHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHMH O HAaydHOM MeETOJ€ TMO3HaHUd U (popMHupoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opmupoBaHuE NPEICTABICHUN O pOIU (PU3UKHU U PA3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUNA O BO3MOXKHBIX cepax Oynaymeid mnpodeccHoHaIbHOM
NeATeTLHOCTH, CBSI3aHHOMN ¢ (DM3UKOM, MOATOTOBKA K JAIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTpaBIICHUU.

JlocTkeHne STUX IleNlell mporpaMMbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO

o0Opa3zoBaHus 00€CIIeUnBACTCS PEIICHUEM CISAYIONIHNX 3a1ay:

e npuoOpeTeHHe 3HaHUM O [HUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpHOOpPETEeHHE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PHU3WUYECKHE SBICHUS C
MCIIOJIb30BaHUEM TOJyYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB pEIICHUS NPOCTEUIINX pPACUETHBIX 3a/ad C HCIOIh30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YyMEHUW HAOMIOJATh TNPUPOAHBIC SBICHUS W  BBIOJIHATH  OIIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e OcCBOCHHE MPUEMOB PabOTHI ¢ HH(OpMAIUEH (UIUIECKOTO COACPIKAHUS, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYECKOE
OIICHUBaHHE UH(POPMAIINH;

® 3HAKOMCTBO €O cepamu mpohecCHOHATBHON MeATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSX (PU3MUECKON HAYKH.

OOm1ee yuco yacoB Ul U3ydeHus Gpu3nku Ha 6a30BoM ypoBHe — 235 dacoB: B 7 Kiacce
— 68 1acoB (2 yaca B HezieN0), B 8 Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 99 yacos
(3 gaca B HeCIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe mepeueHb Ja0opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENBHBI XapaKTep, YYHTENb JellaeT BHIOOp TpPOBENEHUsS JabOpaTOpPHBIX padoT U
OIIBITOB C y‘IéTOM WHAUBUAYAJIbHBIX OCOGGHHOCTGI’I 06yan0H1ch;1, CIIMCKA SKCIICPUMCHTAJIbHBIX
3a/laHui, peJiaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.

COJEP)KXAHUE OBYYEHUA
7 KVIIACC

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

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

®dusnueckue BenuuuHbL. 3Mmepenue ¢usznueckux BeauunH. Dusnyeckue MNPHOOPHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HayKH H3ydaloT MPUPOAy. EcTecTBEHHOHAyUYHBIH
METOJI TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAYyYHOTO BOIMPOCA, BBIABM)KCHHE THIIOTE3,
9KCIIEPUMEHT [0 TMpPOBEpKEe TUIoTe3, O0O0bsiAcHeHHue HalOmogaemoro spieHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIC, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.



2. ®usnueckue NpuOOPHl U MpoLEAYypa MPSIMbIX U3MEPEHHI aHAJTIOTOBBIM M LU(POBBIM

npubopoMm.

Jlabopamopuvie pabomul u onvimel.

1. OrmpeneneHue LEHbI IeIeHUs IIKaIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MmepeHue paccTosiHUMN.

3. H3mepenue 00bEMa KUAKOCTH U TBEPAOTO TETA.

4. OrmpeneneHue pa3MepoOB MaJIbIX TEI.

5. M3mepeHue temmepaTypsl MNpU TMOMOIIM >KMIKOCTHOIO TEpMOMETpa M JaTyuka

TEeMIEPaTyphI.
6. IlpoBeneHue wucciieqoBaHUsS MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbINe, YeM OOJIBIIIE BEICOTA TyCKa.

Pasznen 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOCHUU BellleCTBA.

CtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITH, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEMIEpaTypou.
bpoyHoBckoe nBwxenue, nuddysus. B3auMmoaeiicTBUe YacTHI[ BEUIECTBA: MPUTHKEHUE W
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM ©  TBEPIBIX
(KpHCTaNIMYECKUX) Tel. B3auMOCBs3b MEXKIYy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOnronenue GpOyHOBCKOTO ABHKEHHS.

2. HaGmonenue nuddysun.

3. HaGmionenue siBieHUid, OOBICHIIOMIMXCS MPUTSHKECHUEM HIIM OTTAJIKMBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ormenka quaMeTpa aToMa METOJIOM PsZIOB (C MCToJIb30BaHHEM (hoTorpadmii).

2. OmnbIThl IO HAOMIOICHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITBI IO OOHAPYKEHUIO JEUCTBHS CUIT MOJIEKYIJISIPHOTO MPUTSIKECHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

Mexanudeckoe JBrkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKEHUE. CKOpOCTb.
Cpennsisi CKOpOCTb MPU HEPABHOMEPHOM JBHKEHUH. Pacu€T myTH 1 BpeMeHH IBHKEHUSI.

SlBnenue wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBUE Tell Kak NPUYMHA HW3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHoctu Tena. [lnotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuna kak XxapakTepucTuka B3aumopeucTBusi Ten. Cuiia ympyrocth W 3akoH ['yka.
N3mepenue cunbpl ¢ MOMONIBIO JAMHAMOMETpa. SIBiIeHUE TAroTeHuss W cuia TsokecTu. Cuna
TSXKECTU Ha JIpyrux mianerax. Bec tema. HeBecomocTh. CroxeHue Cuil, HalpaBiICHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B mpupoie U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JIBHKEHUS Tela.

2. N3MmepeHne CKOPOCTH MPSMOJIUHEMHOTO JBUKECHUS.

3. HalGmronenue siBneHus: HHEPLUU.

4. Habmonenne n3aMeHeHUs CKOPOCTH TPU B3aUMOCHCTBUU TEI.



5. CpaBHEHME MacC MO B3aUMOJICHUCTBUIO TEI.

6. CloXeHHe CUJl, HallPaBJIEHHBIX 110 OJHOMN NPSAMOIl.

Jlabopamopuvie pabomul u onvimel.

1. OrmpeneneHre CKOPOCTH PABHOMEPHOTO ABMKEHMS (IIapUKa B KUAKOCTHU, MOJAETU

3JIEKTPUIYECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmpeneneHue cpenHell CKOPOCTH CKOJBKECHHUS OpycKa WIHM IIapuKa MO HaKIOHHON
MJIOCKOCTH.
Omnpenenenue MIOTHOCTUA TBEPAOTO Tela.
OnBITEL, TEMOHCTPUPYIONTUE 3aBUCUMOCTh PACTSDKEHUS (Iedopmariuu) NpyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znea 4. /[aBjienne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUS U yBETUYCHUS JIaBieHus. [laBienne ra3za. 3aBUCUMOCTh
TaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenava naBneHus TBEPABIMU TelaMU, KUIAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rryounsl.  ['mapocratmdeckuid  mapagokc. CooOmiaronuecss  cocynsl. [ mapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emmu. Ombir Toppuyennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBJICHUSL.

JleiicTBUE KUIKOCTHU U ra3a Ha MOrpykEHHOE B HUX TeJ0. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBneHuUst )KUJIKOCTBIO U Ta30M.
Coo0maroniecs: CoCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBienue neicTBrst aTMOC(HEPHOTO JaBICHUSI.

o vk wnN e

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHUJIBI OT 00bEMA MOTPYKEHHOW YacTH Telna |
IJIOTHOCTH KHJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

~

VYcinoBue mnaBaHMs TN IUIABAHUE WJIM TOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS IUNIOTHOCTEN TeJIa U JKUIKOCTH.

Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOrpyKEHHON B )KHUJIKOCTh
YacTH TeJa.

2. OmpezneneHue BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEW Ha TEJO, MOrPY)KEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKWBAIOMICH CWJIbL, JEUCTBYIOIIEHW Ha TEIO B
JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIIKUBAIOIIECH CHIIbI, ACHCTBYIOIICH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJKOCTH.



5. KoHcTpynpoBaHue apeoMeTrpa WM KOHCTPYMPOBAHUE JIOAKM W ONpeleieHue eé
IPY30I0ABbEMHOCTH.

Pa3nea 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
prryara. IIpuMeHeHne npaBuiia paBHOBECUS pbhlyara K OJOKYy. «30J0TO€ MPaBUIO» MEXaHUKH.
KII/I mpocthix MexaHn3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprusi. KunHeTmyeckas W moTeHUHalIbHas »Heprus. I[lpeBpaienue
OJHOTO BHJIa MEXAHWYECKON YHEPIUH B IPYroi. 3aKOH COXpPAaHECHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl pOCTHIX MEXAaHU3MOB.

Jlabopamopnusie padbomot u onvimel.

1. Ompenenenrie paOOTHl CHJIBI TPEHHUS NpPU PABHOMEPHOM JIBHXKEHUU Tella 110

TOPU30HTAIILHON ITIOBEPXHOCTH.
2. Hccnenosanue yCia0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJl HakJIOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.
8 KJIACC

Pa3nen 6. TenJioBble IBJIEHHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTPOCHUS BeliecTBa. Macca
M pa3Mepbl aToOMOB U MoOJIeKyd. ONbIThl, MNOATBEPXKAAIOIINE OCHOBHBIE TOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-KMHETUYECKON Teopur. (CMayuMBaHUE M KamWUIApHbIC SBICHUA. TeminoBoe
pacuIMpeHme 1 cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMKEHHUS YaCTULL.
Buytpennsis  sHeprus. CrnocoObl HW3MEHEHWs BHYTPEHHEH DSHEpPruu: TeIionepeaadya u
COBEpIIIeHHE padoTHl. BUIbI TeIUIONEpe1auu: TEeIIONMPOBOAHOCTD, KOHBEKIINS, U3TYUCHHE.

KoanuectBo Temnorsl. YaenbHas TEIUIOEMKOCTL BEIIECTBA. 1€IIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOrO OanaHca. [lnaBieHune W OTBEpAECBAHHE KPHUCTATUTMUECKUX
BEIIECTB. YJeNbHas TemioTa IuiaBieHus. I[lapooOpa3oBanue u KoHAeHcamus. Vcmapenwue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(EpHOTO JTaBJICHUS.

BnaxnocTs Bo3ayXa.

DOHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATEJIHM U 3aIIATA OKPYXKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHs SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. HabGmronenne OpoyHOBCKOTO JIBHIKCHHS.

2. HaGmoaenue nuddysun.

3. HaGnronenwue siBneHU CMauyuBaHUs U KalUJUISIPHBIX SIBJICHUU.

4. HaGmroaeHue TeraoBOro PaclIupeHus Tel.

5. M3MmeHeHUWe MaBICHHS Ta3a MPU U3MEHEHUN 00bEMA U HarpeBaHWU WJTU OXJIAXKICHHUH.



6. IIpaBuna uzmMepeHus TeMiepaTypsl.
7. Bwuael Tenonepenayu.
8. OxJaxIeHue Mpu COBEPIICHUH PabOTHI.
9. HarpeBanue npu coBepiieHur padbOThl BHEIIHUMHU CHUIIAMHU.
10. CpaBHEHHE TEMIOEMKOCTEN pa3INYHbIX BEIIECTB.
11. HaOmroieHre KUTICHHUS.
12. HabnroeHre mocTOsSTHCTBA TEMITepaTyphl IPH IJIaBICHUU.
13. Mozenu TeIUIOBEIX ABUTATEIIEH.
Jlabopamopnwvie pabomot u onvimel.
1.  OnbITB IO OOHAPYXKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MPUTSIKEHUS.
2. OnpITHI IO BRIPALTMBAHUIO KPUCTAJIIOB [TIOBAPEHHOM COJIM WM caxapa.
3. OmnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX Tell.
4. OmnpeneneHve AaBlIeHUs BO3yXa B OaJUIOHE MITIPHIIA.
5. OmnbITEl, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh IaBJICHHUS BO3JyXa OT ero obnéma u
HarpeBaHUs WIN OXJIaKICHUS.

6. IlpoBepka THMNOTE3bl JIMHEHWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. Habmronenne m3MeHEHUs] BHYTPEHHEH SHEPruu Tella B pe3yibTare TeIionepeaadu u
paboThI BHELITHUX CHIL.
HccnenoBanue sSBJICHUS TEMJI000MEHA TPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.
OnpeneneHne KOJNIMYECTBA TEIUIOTHL, TMOJYYEHHOIO BOJON MpH TEIIOOOMEHE C
HarpeThiM METAUNIMYECKUM IIUIHHAPOM.

10. OmpeneneHue yAeIbHOM TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca uCapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIaXKHOCTH BO3/yXa.

13. OnpeneneHue yeabHON TEIUIOTHI MIABJICHUS JIb/A.

Pa3nes 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHS.

OnekTpusanusa Ted. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneincTBUe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOACHUCTBUS 3apsHKEHHBIX TEN OT BEIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMM).

Onexrpuueckoe nose. HanpsxEHHOCTh 3nekTpryeckoro nois. IIpuHuun cynepno3unuu
AJICKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM sieKkTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUIECKOT0 3apsija.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIMJIOBOE, XMMHYECKOE, MarHuTHOE).
DJIEKTPUYECKUH TOK B )KHIKOCTAX U razax.

Onextpuueckasd uenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpoTUBIIEHHE
MpPOBOJIHUKA. YIeIbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenpHOE M MapalIeIbHOE COEAMHEHUE TTPOBOHUKOB.

PaboTa 1 MoOIIHOCTE 37eKTpruyYecKoro Toka. 3akoH [[xoynsa—JIeHma. DnekTpudyeckue 1enu
U TIOTPEOUTENH ICKTPUUIECKON dHEpruur B ObITYy. KOpoTKOE 3aMbIKaHUE.

ITocTosiHHBIE MarHuTHL. B3auMOJENCTBUE TOCTOSTHHBIX MarHUTOB. MarHUTHOE TMOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[€CTBE MArHUTHOIO ITOJIS



Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneiter  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onektporedeparop. CrnocoObl TONYYSHHUS JJICKTPUUYCCKON DHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia ANEeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBHE 3apsKEHHBIX TEll.
Y CTpolcTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DNEeKTpOCTaTUYECKass UHTYKLIUSL.
3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKY M AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHrKH MOCTOSIHHOTO TOKA.
JleficTBHS DIIEKTPUYECKOTO TOKA.
. DJNEKTPUYECKUN TOK B KUIKOCTH.
. I'a30BBbIi1 pazps.
. 3mepenue cuiibl Toka aMIepMeTpOM.
. 3mepenue 31eKTpuuecKoro Hanps>KeHUsl BOJIbTMETPOM.
. PeoctaT u Mara3uH conpoTHBIIECHHUA.
. BzauMopeiicTBue MOCTOSIHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOKHOCTH PA3ECICHHS MOTIOCOB MarHUTA.
. MopenvpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnsIT Opcrena.
. MarauTHOe moJie TOKa. DJIEKTPOMArHuT.
. [elicTBue MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.
. DIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
. MccnenoBanue siBIEHUS 2IEKTPOMArHUTHON MHIYKIUU.
. OnbiTel @apajes.
. 3aBUCUMOCTD HaIlpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DIEKTPOreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimel.
OnbIThI 1O HAOTIOEHUIO JIEKTPU3ALIUHU TeJl UHAYKIHUEH U IPU CONPUKOCHOBEHHUU.
UccnenoBanue AeCTBUSA 3IEKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKHU.
COopka u mpoBepka paboThI MEKTPUIECKON IIENH MMOCTOSTHHOTO TOKA.
W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3mepenne U peryaupoBaHue HapsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UIYILIETO YEpe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HanpsHKEHUs Ha pe3UCTope.
7. OnbITBl, JEMOHCTPUPYIOIIWE  3aBUCHUMOCTH  3JIEKTPUYECKOIO  CONPOTUBIICHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IIJIOIIAN TONEPEYHOT0 CEYEHHUS U MaTepHaIa.
8. IlpoBepka mpaBuia CIOXEHUS HANPSHKEHWM NpPU TOCIEAOBATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuiia sl CUIIbI TOKA MIPU NAPATIIEITBHOM COEAMHEHUHU PE3UCTOPOB.
10. OmpeneneHue padboOThI ANMEKTPUUECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.
11. OnpeneneHue MOIIHOCTH IEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.
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12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYILErO 4Yepe3 JIAMIIOUKY, OT HalpsKEeHUs
Ha HEW.

13. Omnpenenenue KIIJ[ HarpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. 3yyeHre MarHMTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpPU WX OOBEIUHEHUH U
pa3aeNeHunn.

16. MccnenoBanue NeiCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITHI, AEMOHCTPUPYIOIIKE 3aBUCIMOCTD CHJIbl B3aUMOJICHCTBUS KAaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HAaIPaBJIEHUS TOKA B KaTYyIIIKE.

18. M3y4yeHue neiicTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U u3ydeHue paboThl JIEKTPOABUTaTEIsL.

20. U3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAHOBKH.

21. OnbITHl 1O HUCCIIEOBAHUIO SIBJICHHS 3JIEKTPOMArHUTHOW WHAYKIMH: HCCIEIOBaHUE
M3MEHEHUH 3HaYEHUS U HANPaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKEeHHE. HepaBHOMEpHOE
npsiMOJIMHEHOe JBH>keHHe. CpelHsii W MrHOBEHHAas CKOPOCTh Tejda NpU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mipsiMoJinHeliHOe BIkeHne. CBoOoaHOe magenune. OnbITh
lanunes.

PaBHOMepHOE nBMKEHHE MO OKpykHOcTH. [lepuon m yacrora oOpamenus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepsoiii 3akoH HeroTona. Bropoii 3akon Herotona. Tperuii 3akon Hetotona. [lpuniun
CYNEPIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cujia TPEHUS CKOJbXEHHSA, CHUJIa TPEHHUS
MIOKOS1, APYTHE BUABI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOTO TMaJCHHUS.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocts u
HEPETPY3KH.

PaBHOBecue MaTepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynese tena. U3menenue umnynbca. Mmnynbe cunbl. 3aKOH COXpaHEHUs MUMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YNmpyroctu, TpeHus. CBs3b
sHepruu U pabotel. lloTeHImanbHas SHeprusi Tejla, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTreHmanpHas sHEeprus cxaToil npyxuHbl. Kunetndeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HabmroneHrne MeXaHUYECKOTO IBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHHME TIyT€H W TPACKTOPHUHN IBUKEHHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJ OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS IIPSMOJIIMHEMHOIO IBUKCHMUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO ABUKECHUS.



10.
11.
12.
13.
14.
15.
16.

Habmtoienue 1BMKEHUs Tella 0 OKPY>KHOCTH.

Habmionenne MexaHN4ecKuX SBJICHHM, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkarn
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHUU OTHOCUTENILHO KaOuHeTa (U3HUKH.
3aBUCUMOCTbH YCKOPEHHMS Tela OT MAcChl Tela U AEHCTBYIONIEH Ha HETO CUJIBI.
Hab6nronenue paBeHCTBA CHJT TIPH B3aUMOJICHCTBUN TEJI.

N3meneHue Beca Tena IpU yCKOPEHHOM JIBUKEHUH.

Ilepenaua nmnysnbsca Ipu B3aMMOEHCTBUU TEIL.

[IpeoOpazoBanms YHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHrEe UMITYJIbCA PU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITyJIbCca MPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

Habmronenne peakTHBHOTO JIBUKCHHSI.

CoxpaHeHHEe MEXaHUYECKON SHEPTUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHre MEXaHUYECKOM SHEPIUU NIPH IBHKEHHUH TeJla MO JEHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KonctpynpoBanue TpakTta sl pa3roHa U JajdbHEHIIErO0 PaBHOMEPHOTO JBUKEHUS
HIApPUKA WM TEJIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHs OpycKa WM JABHMXKEHHUS IIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

OrmpenenieHre yCKOpPEHHUsl Tejla MPU PaBHOYCKOPEHHOM JBUKEHUU IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JABUXEHUU 0€3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBHXKEHHHM 0e3 HadallbHON
CKOPOCTH IIYTH OTHOCSTCS KakK psd HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOI'O
JIaBJICHUSI.

Omnpenenenne ko3P huUIMEHTa TPESHUS CKOTbKCHUS.

Onpenenenne )KECTKOCTH MPYKUHBI.

Onpenenenne pabOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [BIKEHUM Tela II0
TOPU30HTAIILHON ITIOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH NpPU MOABEME Tpy3a C HCIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUsI SHEPTUH.

Pa3znen 9. Mexanuyeckne KoJje0aHUs U BOJHBI.

Konebarenbroe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, YacTOTa,
aMIUIUTyJa. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
K0JIe0aTEIbHOM JIBHKECHUH.

3aryxatomue kojeOaHus. Beinyxkaennsle koneOanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHn4eCcKuX BOJH. [IpononbpHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHndecKkue BOJHbI B TBEPJOM TeJle, CEICMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.
2.
3.

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habnronenne BeIHYK/ICHHBIX KOJIeOaHU U pe3oHaHca.



4. PacnpocTpaHeHue NpoAobHBIX U MOMEPEYHBIX BOIH (HA MOJEINHN).
5. HaGnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYyCTUYECKUH PE30HAHC.
Jlabopamopnwvie pabomot u onvimel.
1. OrmpeneneHue YaCTOThI U EpUOa KoJeOaHU MaTeMaTHYeCKOT0 MasiTHUKA.
2. OmpeneneHue 4aCTOTHI U MEPHOJIa KOJICOAHUI TPYKMHHOTO MasTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TepHoJa KojeOaHWH IMOABEIIEHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. WccrnenoBaHue 3aBHCHUMOCTH IEepHOJa KOJeOAaHUN MPY)KMHHOTO MasiTHUKa OT MacChl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOAa KoJeOaHWil Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpysa.
6. OmbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh Iepuojia KoOJIeOaHU MPYKHUHHOIO
MasiTHUKA OT MAcChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3MmepeHune ycKOpeHUs: CBOOOIHOTO MMaJICHHUS.
Pasznea 10. DiaeKkTpoMarHuTHOE MOJIE€ M DJIEKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIkasa 35eKTpoMarHuTHEIX BOJH. VCronb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM
CBSI3H.
DleKkTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3IE€KTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBONCTBa CBETA.
Jlabopamopnwvie padbomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBI0 MOOUIIEHOTO TeIe(oHa.
Pasznen 11. CBeToBLI€e IBJICHHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsAMosMHENHOE pacpOCTpaHEHHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenne cBera. [mockoe 3epkano. 3aKOH OTPa)KEHHS CBETA.
[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp3oBanue NOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nyuedt B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['na3 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’keHMii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[IpenomiieHue ceera.
ONTUYECKUH CBETOBO/I.
Xom ty4eit B coOuparomei JTuH3e.
Xop JIydeil B paccenBarolle JIMH3E.
[Monmyuyenne n300pa>keHMit ¢ TOMOIIBIO JINH3.
[Tpunnun neiictBus Goroanmapara, MUKPOCKOTA B TEJIECKOIIA.
10. Monens rnasa.
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11. Paznoxxenue 6eroro cBeTa B CIIEKTP.



12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETAa PAa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH yTila OTPAXKEHUSI CBETOBOTO JTyda OT YIJia MaJACHHUS.

2. H3yueHue xapakTepUCTUK W300paKEHHS MPEIMETa B IIJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHS] CBETOBOTO JIy4a OT yrja MajeHHs Ha
TPaHULIE «BO3YX—CTEKIIO».

[Tonydenue n300paxeHuii ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.

Onpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.
OnBITHI MO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHHUU Yepe3 IBETOBBIC
(GUIBTPBIL.

N o u s

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

OmneiTel Pe3epdopna u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue n
norJomeHue ceeta aroMoM. KBanTel. JIunelyaThie ClIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- u ramma-mznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Mopzens aroMHoro siapa. M3oromsl. PamnoaktuBHBIE TipeBpaineHus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIep.

SAnepHble peakMy. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 M MacCOBOIO YHMCE. DHEPIHUsl CBA3U
aToMHBIX sifep. CBsi3b maccel U 3Hepruu. Peaknuu cunte3a u nenenus saep. McrouHuku
sHepruu CoyHIA U 3BE3I.

Snepnas sHepretuka. [[edicTBUS paaguOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIECHHUS.

CrexTpsl pa3IM4YHbIX T'a30B.

CnekTp Bogopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

Perucrparnus nznydeHus: IpUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HabmroneHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUCHHSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIMM YacTHILBl 0 TOPMO3HOMY HyTH (1O

dboTorpadusim).

3. UM3mepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000MIAOIINI  MOIYAh TMPEAHA3HAYEH IS CHCTEMAaTH3allud |
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (pu3uku, a Takxke JJIsl MOArOTOBKHM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX STOT Y4eOHBINH MpEaMET.

[Ipy wu3ydeHHMM JAHHOTO MOJIYJIA pPEAIU3yIOTCd UM CHUCTEeMATH3UPYIOTCS  BUABI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuynBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PE3yJlbTaTOB 00y4deHHs, (pOopMHUpYyeTCs eCTECTBEHHOHAyuHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBICHUM NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3UYECKUE SIBICHHS, MPUMEHSS TOTyYeHHBbIC 3HAHUS,
penaTh 3aJ1a4, B TOM YUCJE€ KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMIIAaNBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3fena peain3yercs 3a CYET TOro,
4T0 00yYaIOIINECs BHIMOTHSIIOT 3aJaHMs], B KOTOPBIX UM IPeIaracTcsi:

A A



Ha OCHOBE IMOJIYYEHHBIX 3HAHUI paclo3HaBaTh U HAY4YHO OOBSICHATH (PU3HUECKUE SBIICHUS
B OKPYKarOUIEN IPUPOJAE U OBCEIHEBHOM KU3HU;
UCIOJIb30BaTh HAyYHBIE METOJBI MCCIEAOBAHUS (U3UUYECKUX SBICHUM, B TOM YHCIE JUIS
IIPOBEPKU THIOTE3 U MOJTYYEHUS TEOPETUUYECKUX BBIBOJIOB;
OOBSCHATh HAay4YHbIE OCHOBBI HamOOJIee Ba)XHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpUMEP, MPAKTUYECKOTO HCIIOIb30BAaHUS PA3JIUYHBIX HMCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA NPEBPALIEHUS U COXPAHECHHS BCEX U3BECTHBIX BUOB SHEPIUU.

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

WN3ydyenne ¢u3nkum Ha YypOBHE OCHOBHOTO OOIIEro OOpa3oBaHWs HAmNpaBIeHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.
B pesynpraTe wu3ydeHus GU3MKA Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHs Y
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE THYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:
— TIPOSIBIICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKON (hU3UIECKOM
HayKH;
— IIEHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSM POCCUICKUX YIEHBIX-(DU3HKOB,;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
— FOTOBHOCTh K aKTHUBHOMY y4YacTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U 3TUUYECKUX
po0JieM, CBA3aHHBIX C TPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKH;
— OCO3HAHHE BAXXKHOCTU MOPATBbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCTIUTAHMSI:
— BOCIIPUSITUE ICTETHUECKUX KAueCTB (PU3UYCCKONW HAyKH: €€ TapMOHUYHOTO TMOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMS:
— OCO3HAHHE LEHHOCTU (PU3MUECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIONIEH KYJIbTYpHI,
— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON AeSITEIbHOCTH;
5) popmupoBaHus KYJbTYPHI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATONOJYYHS:
— OCO3HaHME IEHHOCTH 0e30MacHOro o0pas3a XH3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH IMpaBWiI O€30MacHOro TMOBEACHMS Ha TpaHCIOPTE, Ha JOporax, c
ANEKTPUYECKUM U TETIJIOBBIM 000pPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;
— c(OpMHPOBAHHOCTh HaBBIKAa peIIeKCUH, MPU3HAHUE CBOETO MPaBa Ha OLIMOKY M TaKOTO
e IpaBa y Ipyroro 4ejioBeKa;
6) Tpy10BOr0 BOCIMTAHMS:
— aKTHBHOE y4yacTHe B PEIICHHUU MPaKTUYECKHUX 3a7ad (B pamMKax ceMbU, 00pa3oBaTesbHOM
OpraHu3alu, TOpoJa, Kpas) TEXHOJIOTMYECKOM W COLMAIbHOM HaIpaBJIECHHOCTH,
TpeOYIOIKX B TOM YHCIIEC U (PU3NUECKUX 3HAHUM;
— UHTEpEC K MPaKTHUECKOMY U3yUYeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;
7) 3K0J10THYECKOr0 BOCTIMTAHMSA:
— OpHEHTAalus Ha TMpPUMEHEHHE (PU3WYECKUX 3HAHWKM MJis pemieHus 3axad B o0jacTw
OKpY’Kalolllel cpenbl, MIAHUPOBAHUS MOCTYNKOB U OIEHKHM MX BO3MOKHBIX MOCIEACTBHIA
JUISL OKPY2KAIOIIEH CpeJibl;



— OCO3HAHHME TI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIJIeM | IyTEH MX PEICHUS;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M MPUPOIHON cpeabl:

— TOTpPeOHOCTh BO B3aWMOJICHCTBHM TIPU BBIIOJIHEHUH WCCICAOBAHUH M TPOCKTOB
¢bu3nvecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

— TIOBBIILICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO eSTeIbHOCTD;

— moTpeOHOCTh B (hOPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM 4YHuCiIe (OPMYIHPOBATH HJICH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

— 0CO3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

— IUTAHUPOBAHKE CBOETO Pa3BHUTHUS B IPUOOPETECHUH HOBBIX (PM3NYCCKUX 3HAHUM;

— CTpeMJICHUE aHAIM3UPOBATh U BBISIBIISATH B3AUMOCBS3H MPUPO/IbI, 00IIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOB30BaHUEM (PU3NUECKUX 3HAHU;

— OIIEHKa CBOMX JACWUCTBUH C Y4ETOM BIHSHHS Ha OKPYXKAMOIIYIO Cpely, BO3MOXKHBIX
r7100ANIBHBIX MTOCIIEACTBUN.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbrate oOcBOeHHMS TpOorpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuaromerocss OyayT chOpMHPOBaHBI MeTamnpeaMeTHbIe pPe3yJabTaThl,
BKJIIOYAOMIUC ITO3HABATCIIbHBIC YHHUBCPCAJILHBIC yLICGHBIC HeﬁCTBHH, KOMMYHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

® BBISABISTH U XapPaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBICHUN );

® yCTaHABIIMBATh CYLIECCTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIs1 00001IIeHNs
U CpaBHEHUS;

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpPUBAEMbIX (aKTaxX, TaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIIBISATH NMPUYUHHO-CIICJACTBEHHBIC CBSI3M NpPU HM3YyYCHUH (U3MUYECKUX SIBICHUH U
MPOIIECCOB, JieJaTh BBIBOJALI C WCIOIb30BAHUEM JCHYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYeHUN, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX (PU3NUYECKUX BEINYHH,

® CaMOCTOATENTBHO BBIOMpPATH CMOCOO pemeHus y4eOHOW (u3MUecKol 3aaadu
(cpaBHEHHE HECKOJIBKUX BApHUAHTOB pEIICHHUs, BBHIOOP HamOoJee MOIXOJSAIIET0 C
y4ETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPUERB).

ba3oBrble uccienoBare/bCKue NeHCTBHS:

® UCHOJb30BATH BONPOCH KaK UCCIIEAOBATENLCKUI MHCTPYMEHT TIO3HAHUS;

® [POBOJUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
(bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE NCCIIeIOBAHUE (PU3UIECKOTO SIBIICHUS;

e OIICHUWBaTh HA NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAIUIO, MOJYYCHHYIO B XOJ€
UCCIICIOBaHUS WIIM SKCIIEPUMEHTA,;

® CaMOCTOATENIbHO  (hopMynHpoBaTh 0OOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
pOBEIEHHOTO HAOIOACHUS, OIIBITA, UCCIICOBAHMS,



IPOTHO3UPOBATh BO3MOXHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUYECKHX TPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh Pa3IMYHBIE METOMbI, HHCTPYMEHTHI M 3alpoChl MPH TIOUCKE M OTOOpE
UH(OPMALIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3nyeckoi 3a1a4u;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh WH(OPMAIHIO PA3ITUIHBIX
BUJIOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMY TpEACTaBICHHUS HHGOPMAIUU |
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, IuarpaMMaMH, WHOU
rpauKoi U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHHBepPcaJIbHbIe YueOHbIe 1eHCTBHUSA:

B XO0/€ OOCYXIEHHsS Y4eOHOro MaTepualia, pe3yibTaTOB JIA0OPATOPHBIX padOT H
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HAaIleJICHHBIC Ha PEIICHUE 3a/1a41 U MOAepKaHue OJIaroKenaTeIbHOCTH OOIIEHS,
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTa,
OOHapY)KUBATh Pa3IMYKME U CXOJCTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBISITh  PE3yJAbTAThl  BBITOJHEHHOTO  (U3UYECKOTO  OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHOH pabOTHI
NP PEIIEHUN KOHKPETHOU (PU3NYECKON TTPOOIIEMBI;

NPUHUMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH JEHCTBHS MO €€
JOCTIDKEHUIO: PACIPENENIATh POJIH, 00CYKAATh MPOILECCH U PE3yIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

BBITIOJHATh CBOKO YacTh PabOTHI, AOCTUTAs KAYeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YIICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTENLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBUSI.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranuszanms:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHUSIX, TPEOYIOIINX IS PeIICHUs
(bu3nUecKux 3HaAHUMH;

OpUEHTUPOBATHCSA B PA3IMYHBIX TOAXOAAaX MPUHSATHS pelIeHHH (MHIWBUIYaTbHOE,
MPUHSITHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUN TPYIITION );

CaMOCTOSITENILHO COCTABJISITh ANTOPUTM pelIeHUs (U3MYECKON 3aJaydl WIW TUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeAiaraéMble BAPUAHTHI PEIICHUH;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh aJIEKBATHYIO OIICHKY CUTYAIlMH | MpeJiaraTh 1jiaH e€ N3MECHCHHUS;



OOBSICHATh IPUYMHBI JIOCTHXKEHHUSA (HEIOCTH)KEHHUS) Ppe3yJbTaToB JESTElNbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJ| BBIMOJHEHUS (pU3HUECKOTO
UCCIICIOBAaHMUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, H3MEHMBIIUXCS
CUTYallUii, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha HAY4YHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpH pelmeHuH (U3NYECKUX 3a7ad WIH B
YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO APYIOro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenus B 7 Kjacce mpeaMeTHBIC Pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLIHXCS YMEHHIA:

UCIIONIb30BAaTh TMOHATHS: (U3MYECKUEe W XUMHUYECKHE SBJICHHS, HAOIIOJACHHE,
IKCMIEPUMEHT, MOJIEJb, TUIIOTE3a, CAUHUIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYIA,
arperatHble COCTOSIHHS BellecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HoOe), MEXaHUIECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOMAs cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
cooOmIaoNMecs CoCybl;

pasznu4ath sBieHus (auddy3us, TenaoBoe IBMKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JIBIKCHUE, WHEPIHS, B3aUMOJICHCTBUE TEN, PaBHOBECHE
TBEPABIX TEI C 3aKpPEIUIEHHOMW OCBIO BpalleHUs, Iepenada JaBJICHUS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMU U razaMu, aTMoc(hepHoe JaBieHue, JIaBaHUE Tell, TPEeBPaICHUS
MEXaHHYECKOM SHEPTUH) TI0 OMHMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PUZNIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (pU3UYECKHe SIBICHUS B TMPUPOJC: MPUMEPHI JABIKCHUS C PA3TMYHBIMU
CKOPOCTAMHU B XMBOW M HEXHBOW MPHUPOJAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHHUKE, BIMSHHE aTMOC(PEPHOIO AaBJIEHHS Ha >KMBOIl OpraHusM, IUIaBaHUE pbIO,
pBIUard B TeJe YEJIOBEKAa, MPU 3TOM IEPEBOJUTH MPAKTUYCCKYIO 3a/lady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIONb3Ys (hHU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IMIOTHOCTH BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC Tela, Cuja TPEHUs, IaBJICHUE
(TBEpmOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIAa, MEXaHWYECKas padora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJBI, KOX(P(UIMEHT TOJE3HOTO JeHCTBUS
MEXaHU3MOB, KUHETHUYECKAsl W MOTCHIUAIbHAS DHEPTHs), IPU OMUCAHUH MPABUIHHO
TPaKTOBAaTh (PU3NYECKUI1 CMBICI HCTIONIb3YEMbIX BEIMYMH, X 0003HAYEHUSI U €TUHUIIBI
(GU3MYECKUX BEIWYMH, HAXOJIUTh (OPMYIBI, CBS3BIBAIONIME JAaHHYIO (DU3UYECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
IIpaBUJIa CJIOKEHUS CUJl (BIOJb OAHOM MpsiMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH



Apxumesna, TpaBUIO paBHOBecHs phluara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsT MEXaHWYECKOM »HHEprud, NpH OSTOM JaBaTh CIIOBECHYIO
(bOopMYyITHUPOBKY 3aKOHA U 3alKUCHIBATh €70 MATEMATUIECKOE BHIPAKCHIE,

OO0BSACHATh (M3UYECKUE SIBJICHMS, IMPOLIECCHl W CBOMCTBA Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MPAaKTUKOOPUEHTHPOBAHHOI'O XapakKTepa: BBIABIATH NMPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKHX II1aroB ¢ OMopoi Ha 1—
2 W3y4eHHBIX CBOWcTBa (U3MYECKHX SBICHHWM, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTrh pacdy€THbIe 3amadd B 1—2 JeHCTBHs, HUCIHOJB3Ys 3aKOHBI W (POPMYIIHI,
CBs3bIBAIONIME (DU3MUECKHE BEIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3UYECKHUE BEIUYUHBI B (POPMYIBI U
MPOBOAMUTH PAcu€Thl, HAXOJUTh CIPABOYHBbIE JJaHHBIE, HEOOXOTUMBIEC Ui pEIleHUs
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh ONy4YeHHOU (DU3MYECKON BEITMUUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB, B OIKUCAHUM UCCJIENOBAHMS BBIICIATH MPOBEPSEMOE MPEANON0KEHUE
(rumotesy), pa3iuyaTh W HHTEPIPETHUPOBATH TMOJYUEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKY B XOJI€ OMBITA, I€JaTh BHIBOJABI 110 €r0 pe3ybTaTaM;

MPOBOAUTH OMNBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten: (GopMyaHpoBaTh MPOBEpPSEMbIE MPEANOIOKEHUS, CcOOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJTHATH TPSIMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEéMa, CUIIBI U
TEMIEPATYpPhl C UCHOJIB30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHUMOCTH OJAHOW (DU3WYECKON BEIUYHHBI OT JIPYroMl C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCHMOCTH MyTH PAaBHOMEPHO JIBHKYILIETOCS
Teaa OT BPEMEHU JBUKEHHUS TeJla, CUJIbl TPEHUs CKOJIBKEHHS OT Beca Tela, KauecTBa
00pabOTKM TMOBEPXHOCTEM TEeI W HE3aBUCHUMOCTH CHJIbl TpPEHHUS OT IJIOLAAN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIICH
CHIIBI 0T 00BbEMa TOTrPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKHMJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
yCIIOBUM TMJIaBaHUS TeJ, YCJIOBUM paBHOBECUsl pbluara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAHUHM Y4€OHOTO HCCIENOBAHUS, COOMpATh YCTAaHOBKY H  BBIMIOJIHATH
U3MEpEHUs, CIeAysl MPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATh Pe3yibTaThl MOTYyYCHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BHUJE MPEIJIOKEHHBIX TaOIULl U TpaduKoOB,
JienaTh BBIBOJIBI IO PE3yIbTaTaM UCCIIEI0BAHHUS;

MPOBOANTH KOCBEHHBIC H3MEPEHUS (PUINYECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, CUjla TPEHHUS CKOJIBKEHMS, [aBJICHHE BO3/yXa,
BBITAIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B IKUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYyS TPEITOKCHHOU
MHCTPYKILUU: MIPH BBIMOJIHEHUN U3MEPEHUN cOOMpPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NCKOMOM BEITMYHHBL;

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
0o0opyI0BaHUEM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHECS COCY IbI, 0apOMETp, phldyar, MOJBHKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;



XapaKTepu30BaTh NPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa WX OMHCAHUS (B TOM YHCJE: TOIIIUITHUKH, YCTPONCTBO
BOJIONIPOBO/A, THUAPABIMYECKHM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoC,
apeoMeTp), UCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHHA M HEOOXOIUMBIC
¢buznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANTH TPUMEPHl (HAaXOAuTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTHUIECKOTro
UCIIONIb30BaHUsl (PM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30macHOCTH TPU OOpalleHUuH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXKarolleH Cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U MyTEM CpPAaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOPasl SIBISETCS MPOTUBOPEUNBOM
WM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BATh MIPH BBITIONHEHUH YYEOHBIX 3a/IaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
(GU3MYECKOTO COJEp)KaHUsS, CIPABOYHBIE MaTepUaNbl, pecypchl cetu WHTepHeT,
BIQJIeTh MpHUEMAMH KOHCIEKTHUPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIUN (PU3NYECKOTO COAEPKaHUSI, B TOM YHCIIe MyOIUYHO JeNaTh
KpaTKue COOOIIeHHsI O pe3ysIbTaTax MPOEKTOB WM Y4eOHbIX HCCIEAOBaHUMN, IPU ITOM
IpPaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM TMOHATUHHBIA ammapar Kypca (QHU3HKH,
COMPOBOXAATh BBICTYIIJICHUE MTPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUHU y4EOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeiensiTh 0013aHHOCTH B
rpyIIie B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BHIIIOJTHEHUEM IIaHa
NeCTBUI, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTH TPYIIIBL,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonmy obydenus B 8 kJjacce mnperMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYII, TEIIOBOE JBUKEHHE aTOMOB U
MOJICKYJI, arpCraTHbIC COCTOSIHUA BCHICCTBA, KPHUCTANIMYCCKUC H aMop(bHHe TCIa,
HACBIIICHHBIA ¥ HEHACBHIUICHHBIN Map, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEIIOBOW JABUTATENb, SJIEMEHTAPHBIN JICKTPUUECKUHN 3apsii, JIEKTPUUECKOE
noJjie, MpOBOAHUKHU W OUIJICKTPHUKH, MOCTOSIHHBIN BHGKTpI/I‘ICCKHﬁ TOK, MAarHuTHOC
1oJe;

pasznuyarh SBJCHMS (TEIUIOBOE pacUIMpEeHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHHE, KaNWUIIpHbIE SBJICHHUS, HWCIApeHHe, KOHJEHcaIus,
IUIaBJIEHUE, KpUCTAITU3aLus (oTBepIeBaHue), KUIIEHHe,  TerJionepeaaya
(TETUIONpPOBOJHOCT, KOHBEKIMSA, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBHUE
MAarHuToOB, ,Z[GﬁCTBPIC MAarauMTHOIrO mnoJjisi Ha HNPOBOAHHUK C TOKOM, 3JICKTPOMArHUTHAasd
UHAYKLIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBICHUN B OKpPYXKAIOIIEM MHUpE, B
TOM YHUCIIC (bI/ISI/I‘-IGCKI/IC ABJICHUA B TIMPUPOAC: TIIOBCPXHOCTHOC HATAKCHUC U
KallWJUISIPHBIE SIBIIEHUST B IPUPOAE, KpHUCTALUIbl B mpupone, usnydeHue ConHua,



3aMep3aHue BOJOEMOB, MOpCKHEe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, dIIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE 1oJsie 3eMid, Jpel MOJIOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emJie, OJSIPHOE CHUSIHME, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (PU3HUECKUX SIBICHHI;

OMNMUCBIBATH U3YYCHHBIC CBOICTBA Tel U (bHSI/I‘ICCKI/IG SAIBJICHUS, UCIIOJIb3YA (bHSI/I‘ICCKI/IG
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEprus, KOJWYECTBO TEIUIOTHI, YAEIbHas
TEMJIOEMKOCTD BCIICCTBA, YAC/IbHAad TCIUIOTA IUIABJICHUSA, YACIbHAd TCIJIOTA
napooOpa3oBaHus, yaeinbHas TEIUIOTAa CTOPAaHMS TOIUIMBA, KOY(PQHUIIMEHT MOJIE3HOTO
NEICTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHAs BJIAXXHOCTh BO3/AYyXa, 3JEKTPUUYECKHIA
3apsn, cuiia TOKa, OJJIEKTPUYECKOE HAIPSIKCHHE, COMPOTHBICHHWE MPOBOJIHHKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIUTHOCTh JEKTPHUECKOTO TOKA), IPH
ONKMCAHWU TMPAaBWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIOJb3YyEeMbIX BEJIUYMH,
0003Ha4YeHHs] ¥ €AUMHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE
JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH Trpaduku
N3YUCHHBIX 3aBUCUMOCTEH q)mnqecxnx BCJINYHH,

XapaKTepu30BaTh CBOMCTBA Tes, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIC IIOJIOKCHUS MOJIGKy.HHpHO-KHHGTH‘-IGCKOfI TCOpHUU CTPOCHHUSA BCIICCTBA,
OPUHLIMIT CYNEPHO3UIMKN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsiga, 3akoH OMa 11 yvacTka menu, 3akoH Jxoyns—JIeHma, 3akoH COXpaHEHUs
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTEeMaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
cUTyanun HNPaKTUKOOPUEHTUPOBAHHOI'O Xapakrepa: BBISBIIATD
MPUYUHHOCIEACTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX MIaroB ¢
omopoit Ha 1—2 U3ydeHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, PU3NICCKUX 3aKOHOB WJTH
3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a7aud B 2—3 JEHCTBHS, HCIONB3YySd 3aKOHBI U (OPMYIIHI,
CBsI3bIBAIOIINC (bHSI/I‘IeCKI/IG BCJIMYMHBI: Ha OCHOBC aHaliM3da YCJIOBHUA 3aJadu
3alUCbIBATL KPATKOC YCJIOBHUC, BBIABJIATH HCAOCTATOK OAHHBIX JIA PCHICHUA 3aaadvu,
BbIOMpaTh 3aKOHBI U (HOPMYJIIbI, HEOOXOAUMBIE )i €€ PEIIeHUs, IPOBOJUTH PACUETHI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaThb MNpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MNPU TMOMOUIH (UIUIECKUX
MECTOAOB, HCIIOJIb3YA OIIMCAaHUEC HUCCIICAOBAaHUA, BBIJCTIATH IMpOBEPACMOC
MMPCAIIOJIOXKCHUC, OLCHHUBATL IMPABUIBHOCTL TMOPSAJAKa HOPOBCACHUSA HCCICAOBAHNUA,
JIeJIaTh BBIBOIBL;

MPOBOAMTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIEPaTypbl, CKOPOCTH MPOIIEcca OCTHIBAHUS U HATPEBAHUS MPU U3ITYUYEHUU OT LIBETa
u3Nydaronie  (moriomaromeii) TOBEpXHOCTH, CKOPOCTh WCIApEHUS BOABI  OT
TCMIICPATYPbl KUJAKOCTH W IUIOIAAN eé MOBCPXHOCTHU, OJICKTpU3aAllUA TCI U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiiOB, B3aMMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YalIM3alysl MAarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB, JEHCTBHUSI MAarHUTHOTO TMOJIS
HA TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTAa, CBOWMCTBA JIJICKTPOJBHUTATEIIS
MOCTOSTHHOTO TOKA): (hOpMynHpoBaTh MPOBEpPsSEMbIE MPEINONIOKEHUS, COOUpPATh



YCTAHOBKY M3 IPEUIOKEHHOrOo  00OpYZOBaHMs, OIUCBHIBATh XOJ OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBITOJIHATH NPSIMBIE U3MEPEHUS TeMIIEPaTyphbl, OTHOCUTEIHFHON BIIAXXHOCTH BO3IYXa,
CHJIBI TOKa, HANpSHKEHUS C HCIOJb30BAHHWEM AaHAJIOTOBBIX NPHOOPOB U JATYMKOB
(U3NYeCKUX BEIMYUH, CPAaBHUBATb pPE3YyJIbTAThl H3MEPEHUH ¢ Y4YETOM 3aJlaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BETUYMHBI OT JPYroH ¢
UCIIOJIb30BAaHUEM MPSMBIX W3MEPEHUH (3aBUCHMMOCTb CONPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JJIMHBI, IOl MOMEPEYHOr0 CEeUEHHUS M YACTbHOIO CONPOTUBIICHUS BEIIECTBA
IPOBOJHHKA, CUJIBI TOKA, MAYILEro Yepe3 MPOBOJHUK, OT HANPSKEHUS HA TPOBOHHKE,
UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MapaJlIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBaTh UCCIIE0BaHUE, COOUpaTh YCTAHOBKY U BBINOJHATh U3MEPEHUs, CIeys
IPeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yIbTAThI MOJYYCHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TPaQUKOB, AETaTh BBHIBOABI 110 PE3yJIbTaTaM UCCIEI0BaHMS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHHs (U3NYECKUX BEIUYUH (yIeNbHas TEMJI0EMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOOMpaTh SKCIEPHUMEHTAIBbHYIO YCTaHOBKY, Cledys
IPEJI0KEHHON NMHCTPYKLUH, U BBIYUCIIATh 3HAUEHUE BEJINYHHBI,

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;

XapakTepu30oBaTh MPUHLUIBl JACHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € OMOpOW Ha MX ONUCaHHud (B TOM YHCIIE: CHCTEMa OTOIUICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUETUMK 3JIEKTPHUUECKOU
SHEpPrUH, IJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTENIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEJOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTellb
MOCTOSIHHOTO TOKAa), HWCIHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MUYECKUX SBICHUN U
HEo0XouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTb IPOCTHIE TEXHUYECKHUE YCTPOHCTBA M M3MEPHUTEIbHBIE IPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (SKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTrOpaHMs, 3JIEKTPOCKOI, PeocTaT), COCTaBIATh
CXEMBI DJIEKTPUUYECKHUX IIeNed C MOCIEeJ0BATENbHBIM U MapajUIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYECHUS JIEMEHTOB JIEKTPHUUECKUX LIETeH;
OPUBOANUTE TPHUMEPHl (HAXOAUTh HMH(POpPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
UCITIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Ui OOECIeYeHHUs
0€30IIaCHOCTH MpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXPaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM SKOJIOTMYECKOIO TIOBEJCHUSA B
OKpYKalolllei cpee;

OCYILIECTBIIAATh TMOMCK HH(POpMauu (U3NYECKOro cojepxkanus B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCSA 3HAHUH U TYTEM CpaBHEHUS JONOJHUTENBHBIX HCTOYHHKOB
BBIJICJIATE MH(POPMALMIO, KOTOpasi SBIAETCS NPOTUBOPEUMBON HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBITOJHEHUN Yy4EOHBIX 3aJaHUIl Hay4yHO-IOMYJSPHYIO JINTEPATYPy
(U3N4ECKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BIAJETh NpUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHMOpMALMM U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;



cO371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIICHHS, 0000mas
UH(GOPMAIIMIO U3 HECKOJBKHX WCTOYHHKOB (DPU3WYCCKOTO COJCPXKAHHUS, B TOM YHUCIIC
nyOoJIMYHO  TPEACTaBIATh  Pe3yAbTaTbl MPOCKTHOM  WJIM  HCCIEN0BATEIbCKON
ACATCIIbHOCTH, HpI/I 9TOM FpaMOTHO HCIIOJIBb30BaTh H3y‘-1€HHBIﬁ HOHHTHﬁHBIﬁ annapaT
Kypca (PU3MKH, COMTPOBOXKIATh BBICTYIUICHUE TIPE3CHTAILINCH;

IIPH  BBITIOJIHEHUU YYEOHBIX TPOEKTOB M HCCICAOBaHUN (U3HUYECKUX IPOIIECCOB
pacnpeneNaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTaBJICHHBIMHU 3aauyaMH,
CIICTUTh 32 BBHINOJHCHWEM ILIaHa JEHCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO
OILICHHUBATH CO6CTB€HHBII>'I BKJIag B NCATCIIBHOCTDH I‘pyr[HI:I, BBICTpaI/IBaTB
KOMMYHI/IKaTI/IBHOG B3aHMOﬂeﬁCTBHe, HpO}IBJ'DIH TOTOBHOCTbH paspemaTb KOH(b.HI/IKTBI.

K xonmy oOyueHust B 9 Kjacce MpeaIMETHBIC Pe3y/IbTaThl HA 0a30BOM YpPOBHE JTOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM

UCIIONIb30BaTh TMOHATHS: CHCTEMa OTCu€Ta, MaTepUalbHAs TOYKA, TPACKTOPUS,
OTHOCHUTEJIEHOCTh MEXaHMYECKOTO IBWKEHUS, nedopmanus (ynpyras, miiacTudeckasi),
TpPEHHE, IEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh W TEPerpy3KH, IEHTP
TSDKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tella, paBHOBECHE,
MEXaHUYeCKue KoyueOaHWs ¥  BOJHBI, 3BYK, HWH(QPa3ByK ¥  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaJIa 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPHl HCIyCKaHWS M TOTJIOUICHHS, anbda, Oera- W ramma-
U3ITy4eHUs], H30TOIBL, SiFICpHAst JHEPTeTHKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOEC M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUXKCHUE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE TBUKEHHE, CBOOOTHOE Ta/ICHUE TN, PABHOMEPHOE
JIBW)KEHUE 110 OKPY)KHOCTH, B3aMMOJCHCTBUE TEN, PEaKTHBHOE JBH)KCHUE,
KoJiebaTebHOe JBMIKEHUE (3aTyXarollhue W BBIHYXICHHBIC KoOJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaXXCHHE 3BYKa, MPSIMOJMHEWHOE pPACIPOCTPAHECHHE,
OTpaXKCHHE U MPEIIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHHIE CBETA, PA3JIOKCHHE
0enoro cBera B CIHEKTP M CIIOKEHHE CIIEKTPAIBHBIX I[BETOB, IUCIIEPCHS CBETA,
€CTEeCTBEHHAS PaJMOAKTHBHOCTh, BOZHUKHOBCHUE JIMHEHYATOTO CIIEKTPa H3ITyYCHHS)
M0 OIMCAHUIO0 WX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3yYCHHBIX (DHU3MUECKUX SIBICHUHA B OKpY’KaroIeM Mupe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B TPUPOJEC: MPHIUBBI U OTIUBBI, JBI)KCHUE TUIAHET
CoJTHEYHOH CUCTEMBI, PEaKTHBHOE JIBUKCHHE )KUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBETa Te,
ONITHYECKUE SBICHUS B  TMPHUPOAE, OHOIOTHYECKOE  JEHCTBHUE  BUIUMOTO,
yIbTPadUOIETOBOTO U PEHTICHOBCKOTO W3JYYCHUH, €CTECTBEHHBIH PaluOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPaIUOAKTHBHOE W3Iy4YeHHUE NPUPOIAHBIX MHUHEPAJIOB,
JIeCTBUE PalMOAKTHBHBIX M3JIyUYCHHI Ha OPTaHWU3M YEIIOBEKa), IIPU STOM IEPEBOIHUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBOWMCTBA (TMPU3HAKH)
(GU3NUECKUX SBICHHIA;

OIHCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, HCIIONB3Ys (U3NICCKHE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTh Tella TP HEPABHOMEPHOM JIBIIKEHHH,
YCKOpEHHUE, MepeMeIIeHne, MyTh, YIIIoBas CKOPOCTh, CHJIa TPEHHUs, CHJIa YIPYTOCTH,
CWJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHS, BEC TeJa, UMITYIbC Tela, UMITYIIbC
CWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTh, MOTCHIIMATbHAS YHEPTHsI TeJa, MOAHITOrO
HaJl IOBEPXHOCTHIO 3€MJIH, MTOTCHIIMAIbHAS YHEPTHS CIKATON MPYKUHBI, KHHETUYECKast



SHEprus, MOoJIHAS MEeXaHWuYecKas SHEeprus, IMepuoj] M 4YacToTa KoJieOaHWi, IIHHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, IMOKA3aTellb MPEIOMIICHHUS
Cpelbl), TPU OMHCAHUM TPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICT HCIOJIB3yEeMbIX
BEJIMYMH, O0O3HAUEHUS M EAUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTH (OPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (U3MUECKYIO0 BEJIMYHHY C JPYTUMHU BEITUYMHAMHU, CTPOUTH
rpaduKu H3y4EeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUMYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHHsI SHEPruH, 3aKOH BCEMUPHOTO TATOTECHUS, MPUHIUI CYNEPHO3UIMU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anumes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTPaXEHUS U TMPEIIOMIIEHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsAJ0BOr0 HU
MaccoBOrO0 4YHCENI TpU SIACPHBIX peakUusX, 0OpU OSTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyalluii  TPAKTUKOOPHEHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIIaroB ¢ ONMOpPOi Ha 2—
3 W3YyYECHHBIX CBOWCTBAa (U3MYECKUX SBJICHUM, (PU3NUECKHX 3aKOHOB WIJIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4M (OMUPAIOIIUECS HAa CHCTEMY U3 2—3 ypaBHEHHMIA), UCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJIN3a
YCIIOBUSL 3a/ladydl 3alUChIBAaTh KPATKOE YCJIOBHE, BBISBISATh HEJOCTAIONINE WIIH
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC ISl PEIICHUS,
IPOBOAMTH pacu€éThl U OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAuYEHUs
bU3HYECKOI BETUYMHBL;

pacmo3HaBaTh MNpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NPU TMOMOUIH (UIUIECKUX
METOMOB,  WCIIONB3ysl ~ ONHMCAHUE  HCCIEIOBAaHUS,  BBIIENATH  IPOBEpPsSEMOE
NPENONI0KEeHNE, OICHUBATh IMPABMIIBHOCTh MOPsAKA IPOBEACHUS HCCIEIOBaHUA,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAaThl HAOIIOACHHI U OTIBITOB;

MPOBOAUTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HbroToHa, 3aKkOHa COXpaHEHHS SHEPTUHU, 3aBUCUMOCTD
neproaa KoeOaHuii MPyKUHHOTO MasITHUKA OT MAcChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHH, MPSMOIMHEHHOE PaclipoCTpaHEHHE
CBETa, pasJioKeHHE Oesoro cBeTa B CIEKTpP, M3YYEHHE CBONCTB H300pa)K€HUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI IpeAMeTa B colOuparouiel IuH3e,
HaOJIOZIGHNE CIUIOUIHBIX M JIMHEWYaThIX CHEKTPOB H3IyYCHHS): CAMOCTOSTEIBLHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOTO HabOpa 000PYAOBaHMS, OMUCHIBATH X0 ONbITA U
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI,

IPOBOAMTH NPU HEOOXOAMMOCTH CEPHUIO MPSMBIX H3MEPEHMI, OIpenessisi cpenHee
3HAUYCHHE H3MepsieMoil BenWM4MHBI ((HOKYCHOE pPACCTOSHHE COOWparomel JIHH3HI),
000CHOBBIBATH BEIOOP CrIoco0a u3MepeHusl (M3MEPUTEIHHOTO MPUO0Pa);

IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX U3MEpEHU (3aBUCHUMOCTh IIYTM OT BpEMEHH IpPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HavajdbHOM CKOpOCTH, Iepuojaa KojeOaHHi MaTeMaTHYecKOTro
MasiTHUKA OT JUUTMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaXEHHUS CBETa OT yIja MajaeHus U
yria IpejJoMJIeHUsl OT yrja MaJeHus): IJIaHUPOBaTh MCCIIEIOBAaHUE, CAMOCTOSITENHEHO
coOuparb yCTaHOBKY, (DUKCHpOBaTh pe3yJabTaThl MOJYYEHHOH 3aBUCHUMOCTHU



(Gu3n4ecKux BEIMYMH B BHUJE TAOIUI U rpadUKOB, JeaaTh BBIBOABI 110 pe3yIbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBIC H3MEpEHUs (UIUUECKUX BEIUYMH (CpeiHss CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOrO Ma/ieHus,
KECTKOCTh TPYXUHBI, KOADPUIIMEHT TPEHUS CKOJIBKEHHUS, MEXaHWueckas padbora u
MOIIHOCTb, 4YacTOTa M MepHoj KojeOaHMi MaTeMaTHYeCKOro M IPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOHMpalomeld JIMH3BI, paJuOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, cOOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpPEHUs, cilenys NpPeyIOKEHHON MHCTPYKIMH, BBIYMCIATh 3HAYCHHUE BEJIMYMHBI U
aHAJIM3UPOBATh IIOJIyYEHHBIE PpE3yJIbTaThl C Y4E€TOM 3aJaHHOM IOIPEIIHOCTH
U3MEPEHU;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
obopynoBaHueM;

pa3inuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJAEJeH: MaTrepHaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBI HMCTOYHHMK CBETA, Jy4Y, TOHKas JMH3a,
IUTaHETapHast MOJIENIb aTOMA, HYKJIOHHAst MOJIENIb AaTOMHOTO SI7Ipa;

XapakTepu3oBaTh MPUHLUIBl JAEHCTBUS H3YYEHHBIX MNPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOH Ha UX ONMCaHUs (B TOM YMCIE: CIUIOMETP, AaTYUKH ITOJIOKEHUS,
paccTOsIHUA U YCKOPEHHs, paKeTa, 3X0JI0T, 04YKH, IEPUCKOII, (OoToannapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUI U HEOOX0IUMbIE (PU3NIECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHYHBbIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENIBHBIX TMPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
NPaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI AJIS MOCTPOCHHsI M300paXKeHUH B INIOCKOM
3epKajie 1 coOMparoLIei JTHH3E;

NOPUBOANUTH TPUMEPHl (HAXOAUTHh HMH(POPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM MXU3HM Ul OOEcledYeHus
0€30IaCHOCTH TMpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXKarollei cpee;

OCYLIECTBIIAATh MOMCK HHpOpManuu (uznyeckoro conepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TMOMCKOBBIM 3allpoc, HAXOMUTh IIyTH OINpEIEIeHus
JIOCTOBEPHOCTH TOJY4YEHHOW MH(OpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUA H
JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUil HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
($U3UUECKOro CoAep)KaHUs, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJCTh NpUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(GOpMALMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIEC M YCTHBIE COOOIIECHHUS HAa OCHOBE MH(pOpMaluu
U3 HECKOJBKHX MCTOYHUKOB (HU3NYECKOTO COAEp)KaHUs, IYOJUYHO IPEACTaBIATh
pe3yabTaThl MPOESKTHON MIIM HCCIIEAOBATENBCKOM EATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BAaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasjaena (U3uKH U
COIIPOBOKJATh BBICTYIUIEHHE Ipe3eHTAauel ¢ y4éToM OCOOEHHOCTEH ayIuTOpHUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
bu6nmuoreka [JOK
1.1 ) - 2
H3HIKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHACCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEIM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayanbHbIe CBeeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JBr>KeHUE U B3aMMOJICCTBUE YaCTHI] ) 1 bubnnorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBue TeJ
bu6mmoreka [IOK
N M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cuna. Buget cun 14 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [aBnenue. Ilepenaua naBneHus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuaKocTn > https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Pazgen S. PaboTa 1 MOIIIHOCTB. JHEpPrUs
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 TpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmnorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TensioBble iBJIeHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmmorexa [TOK
’ P B https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 Teruiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nes 2. DiiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps-//m.cdsoo.ru/ 74181 ce
Bbubnmuoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4ueckue siBJICHUS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAnCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue KoJe0aHUS ¥ BOJHBI
Bbubnmuoreka [JOK
2.1 Mexaandeckne Kojaeoa 7 3
RARIHCCRIC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUsI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JInH3BI 1 oNTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 17
Paszgen 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 6 2
Kypca ¢hus3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 27




YYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

[epeimikun A.B. @usnka. 7 xinace. Y4eOHUK
[epeimkun A.B. @usnka. 8 kinace. Y4eOHUK
[Tépeikun A.B., I'yrhuk E.M. ®usuka. 9 knace. YueOHuk

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

@dunonosnu H.B. @usnka. 7 knace. Metoaudeckoe mocobue k yueOHuky A.B.
[epeimkuna. M.: Ipoda, 2018

®dwunonosnu H.B. @usnka. 8 kinace. Meroaudeckoe mocobue k yueOHuky A.B.
[Teprrmkuna. M.: JIpoda, 2018

®dusuka: 3amaunuk: 9 — 11 xi.: Yueb. mocobue 1ist o6meoopa3oBar. yueod.
3aBeaeHuit. — M.: [lpoda, 1996 — 368 c.: wi. — (3agaunnku «{podsi»).

®dusuka. Tectol. 7 — 9 kimaccel. Kabapaua O.D., Opios B.A.

dusnuecKuil SKCIIepUMEHT B cpeHel mkoie: Mexanuka. MonekymspHas pu3uka.
OnexrpoauHamuka / [Ilaxmaes H.M., [llunos B.®.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1.bubmmoreka — Bce o npenmety «duszukay. — Pesxxum nocryma: http://www.proshkolu.ru
2.BuneoonsIThl Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

3 Exqunast komutekius nudpoBeIXx 00pa3oBaTeIbHBIX pecypcoB. — Pexxnm moctyna:
http://school-collection.edu.ru

4 NaTepecHble MaTepUaIbl K ypOKaM (PU3UKH 110 TeMaM; TECThI IO TeMaM; HaTJIsTHbIC
nmocobust K ypokaM. — Pexxum pocryna: http://class-fizika.narod.ru

5 Iludpossie 0O6pazoBatesbHBIC pecypchl. — Pexxum goctyna: http://www.openclass.ru

6 DnekTpoHHBIC yueOHUKH 10 (pusuke. — Pexxum gocryna: http://www.fizika.ru



